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Glossary of Terms

Assimilative Capacity means the ability of the saturated or unsaturated zones of a formation to
attenuate the concentrations of contaminants to acceptable levels before they reach the well. An
assimilative capacity boundary can be any combination of surface and subsurface geologic
materials that results in contaminants not reaching a public water supply well at levels that
present a risk to human health.

Conjunctive Delineation means a WHP area that is defined by two components consisting of 1)
the capture zone for a well that is based on generating flow pathlines within the subsurface
area(s) of contribution and 2) a surface area that may contribute recharge to the capture zone.

Drinking Water Supply Management Area (DWSMA) means the surface and subsurface
areas surrounding a public water supply well, including the WHP area, that must be managed by
the entity identified in the WHP Plan. (MR4720.5100, subpart 13). This area is delineated using
identifiable landmarks that reflect the scientifically calculated WHPA boundaries as closely as
possible.

Emergency Response Area (ERA) means the part of the WHP area that is defined by a one-
year time of travel within the aquifer that is used by the public water supply well (MR4720.5250,
Subpart 3). It is used to set priorities for managing potential contamination sources within the
DWSMA.

Emergency Standby Well means 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 well cannot be used.

Inner Wellhead Management Zone (IWMZ) means the land that is within 200 feet of a public
water supply well (MR4720.5100, subpart 19). The public water supplier must manage the
IWMZ to help protect it from sources of pathogen sources or chemical contamination that may
cause an acute health effect.

Non-point 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 well-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 well-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 means a well that is regularly pumped by a public water supply
system to provide drinking water.



Source Water Protection Area includes a description of 1) the area to be protected, 2) potential
contamination sources that may impact the source of drinking water, and 3) the susceptibility of
the public water supply to potential contamination sources. For the purposes of this delineation
report, the SWPA and the DWSMA are the same.

Surface Hydrologic Feature means the portion of the landscape that may 1) contribute recharge
to the aquifer over the time of travel value used to define the WHPA or 2) affect the orientation
of the ground water flow field toward the public water supply well. A surface hydrologic feature
includes naturally occurring or human-made features where water collects at the land surface and
may provide recharge to the ground water. Examples are ditches, lakes, mine pits, ponds, rivers,
reservoirs, storm sewer outfalls, storm water collection basins, streams, and wetlands.

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.

WHP Area (WHPA) is 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 means an overall outcome of implementing the WHP Plan, e.g., ensuring a safe
and adequate drinking water supply.

WHP Measure means 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 means a capability that is needed to achieve that one or more WHP goals

are achieved, e.g., implementing WHP measures to address high priority potential contamination
sources within 5 years.

Acronyms
DNR - Minnesota Department of Natural Resources
EPA - United States Environmental Protection Agency
MDH - Minnesota Department of Health
MPCA - Minnesota Pollution Control Agency

SWCD - Wabasha County Soil and Water Conservation District
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Executive Summary

The wellhead protection (WHP) Plan for the City of Wabasha presents the actions that will be
taken to manage potential contamination sources that may present a risk to the quality of the
community’s drinking water. The following goals have been identified to achieve this —

e Maintain a safe and adequate drinking water supply for community residents;

e Prevent contaminants from reaching levels that present a risk to people’s health;

e Provide public with educational resources regarding drinking water;

e Provide local emergency services staff with spill response training.

e The following objectives have been identified to support the goals of the WHP Plan for

the City of Wabasha:

o Create public awareness and general knowledge about the importance of WHP for
ensuring an adequate and safe drinking water supply;

o0 Collect additional information that is needed to support management of potential
contamination sources, assessment of the adequacy of management measures, and
future update of the wellhead protection Plan;

o Develop capabilities with other governmental units to manage priority contamination
sources that present the greatest risk to the community’s drinking water supply;

0 Assess the effectiveness of the action steps that are contained in the City’s wellhead
protection Plan.

This Plan was approved by the Minnesota Department of Health under authority granted by
Minnesota Statutes, Section 1031.101, Subdivision 5 and through Minnesota Rules Chapter
4720.5510 to 4720.5590 relating to wellhead protection planning.

The City of Wabasha relies on two primary wells to supply drinking water. The following table
lists the wells that are included in this Plan and summarizes their vulnerability to contamination,
as well as, that of the source water aquifer. The aquifer that is used for the water supply is
composed of sand and gravel deposits that 1) have no or minimal geologic protection and 2) are
recharged by surface water. Therefore, the water supply for the City of Wabasha is considered
vulnerable to contamination because well construction and local geological conditions cannot
ensure that contamination present in surface water or near-surface ground water is prevented
from entering the source water aquifer.

Table ES-1. Wells Used by the City of Wabasha and Included in This Plan

Well | Unique Well Use Aquifer | Well Depth | Construction | Aquifer
Number | Number Type (feet) Vulnerability | Vulnerability
1 | 242057 | Primary g‘”“"'.a' 200 Low High
eposits
2 242058 Primary gdluw_al 200 Low High
eposits
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The Drinking Water Supply Management Area (DWSMA) is shown in Figure 1 and is the focus
of this Plan. The vulnerability of the DWSMA to contamination is based upon an assessment of
the 1) geologic protection covering the aquifer, 2) rate at which the aquifer is recharged, and 3)
ground water chemistry, including the presence of contaminants of human origin.

Table ES-2 presents the priorities that the City of Wabasha has assigned to managing potential
contamination sources that have been inventoried within its DWSMA. The inventory was based
on 1) the DWSMA vulnerability, 2) information contained in various state agency databases, and
3) information that the city collected about current and historical land uses. Potential
contamination sources that were assigned a high risk were given priority for inventory in the
highly vulnerable portion of the DWSMA. The risk assigned to a potential source was based on
the 1) quantity of a potential contaminant attributed to the source and 2) contaminant’s toxicity
to people.

Table ES-2. Priority Assigned to Point-Source Types of Potential Contamination Sources

Potential Contamination Sources Priority Assigned by %?ligflr:{
within DWSMA the City of Wabasha
Sources
Above Ground Storage Tank Low 25
Air Release Permit Low 1
Animal Feedlot High 3
Dump Low 1
Hazardous Waste Generator Low 28
Individual Sewage Treatment System High 24
Leaking Underground Storage Tank Moderate 2
Pipeline Facility Low 1
Pit - Sand and Gravel Mining Low 4
Registered Storage Tank Permit Low 3
Solid Waste Permit Low 1
Storage or Preparation Area Low 10
Surface Water Intake Low 1
Underground - Fuel Tanks and Storage Moderate 12
Wabasha County Fair Grounds Low 1
Wells - Other Than Public Supply Low 48
Wells — Public Water Supply Low 5

The following table illustrates the WHP measures that the City of Wabasha has identified to
meet the goals of its WHP Plan. Further discussion of these measures and those of state and local
governments are presented in the Objectives and Plan of Action section of this Plan, Pagel12.
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Table ES-3. Summary of Wellhead Measure that the Public Water Supplier will Implement

Category — Contingency Planning

X

8

Begin education efforts in the IWMZ and ERA.

» o | City Measure Implementation time frame
= @ | Alone Unless
o . g ® £ | Cooperator is
5 || Description =3 | Noted
g |e ©< HEEEREMEEISE
S |& S|2|RIRIRIRIRIRIRIR|R
Incorporate DWSMA vulnerability into the city’s Emergency
Response Plan. The city will include DWSMA vulnerability
when responding to fires or contaminant spills; specifically the 123
impacts that firefighting methods or cleanup procedures have on | = ™
contaminant movement to the city wells. Conduct biannual ° ° ° ° °
training for city staff.
Contact Canadian Pacific Railroad to request development of spill Canadian
response procedures within the DWSMA, especially vulnerable Pacific
areas. Railroad
Wabasha °
County
Review and update the city’s WHP Contingency Plan every five
years. 1,3,5 | MDH & City °
Category - Data Collection
City Measure Implementation time frame
Alone  Unless
o 28 Cooperator  is
S H 1 = I
5|2 Description 2 2 | Noted
g |g =3 2 |glglzlgiglslglel 58
=z | & o< O |KR|RIRIRIRIKRIKR|IKR| ] | &
Update potential contamination source inventory on an
ongoing basis. Educate city staff to “keep and eye out” for | 2 City On Going
x potential additions to the inventory.
Work with MDH to test new well locations
2, MDH oo
Work with US Army Corps of Engineers to evaluate storm °
water run-off from the Corps fill area. 2.3 Corps of Eng.
Develope storm water mapping for the City of Wabasha .
2 City °
Category — IWMZ Management
) Implementation time frame
City Measure
Alone Unless
T - | Cooperator is
2| 5 Description 2% | Noted
= o 9
3|8 &3 HEEEEEEEIRIERE
=|a o< O |RIQR|R|K|IK|R|R|K| & |]
Monitor the IWMZ on a full time basis to prevent contamination. . )
1,2 | City On Going




Category — Land Use Management

Implementation time frame
City Measure
Alone Unless
P — | Cooperator is
o 5 Description 22 | Noted
@l T oo
g| 8 =3 Zlglalzlglalslglglsls
=& o< O|R|IQ|R|Q|Q|K|K|]|IK]|IR
Be involved with Wabasha County in implementing their Surface Wabasha
o | X | and Ground Water Plan 3 Co. ° ° °
Develop a Storm Water Management Program to protect the City,
o 1 Wabasha °
S DWSMA
County
Encourage property owner to adopt tillage, chemical and nutrient City,
BMP’s for cropland within the DWSMA, send maps and other 13 Wabasha
- documents to NRCS and county ' County, On Going
NRCS
Add DWSMA and IWMZ to planning and land use documents and Wabasha
~ use information when 1) land use decisions 2) guiding future | 1 C ®
— | X| commercial and industrial development. 0.
Category — Potential Contaminant Source Management
Implementation time frame
= City Measure
- £ & | Alone Unless
g =
z|2 Description S & | Cooperator is
3.2 =3 | Noted ER ISR EE
=& o< O |RIRIK|IK|KR|KR|IKRI]|K|R
o Work with MDH to identify a site for a new community well. 3 MDH °
—
Notify MDH if an additional Class V well is inventoried and .
< provide management materials to the Class V well owner. 23 MDH As It Occurs
—
Inform owners of above and below ground tanks identified that
they are located in a WHP area. Remind them of the importance
. . 21,4 | MPCA
o of promptly addressing any leaks and the importance of spill
— prevention and response. . e o e e
Inform local first responders and county emergency managers
about the location of the Wabasha WHP area and importance of
spill prevention and response. Provide them a map of the WHP | 1,3 | Wabasha Co.
© area.
— [ ]
Request the Wabasha County Soil & Water Conservation District
for assistance in promoting Ag Best Management Practices and 14 | Wabasha Co. Annuall
~ programs to growers in the DWSMA. ' SWCD y
—




Category — Public Education and Outreach

City Measure
Alone Unless
Cooperator is

Implementation time frame

03
g inti = a
lz Description 2 2 | Noted
gl.e =3 2 1glg|z|g|gl3lslslslg
S|& 6<% SREEEEEEEEEE
Prepare an annual summary of wellhead protection efforts for
release in a city news release and post this information on the city | 1, 4 Annually
© ;
— website.
Project information workshops for owners of commercial —
o industrial property to discuss BMP’s, solid waste, potential | 4 °
- contaminants sources, etc.
Distribute a handout describing WHP activities and the status of 1
< Plan implementation, presentations at City Hall (Kiwanis etc.). °
Work with other communities on a wellhead protection awareness | 1, 2, \C/:\{)aub:tShaother
g day at the Wabasha County Fair. Repeat every five years 3 ounty, ° °
cities
Distribute materials for property owners relating to the proper
management of:
1. wells
2. septic systems MDH, MDA
3. run-off into lakes, streams, and wetlands 13 Wabasha
4. household hazardous waste ' County,
5. turf management SWCD
6. agricultural runoff
~ 7. sand and gravel mining
N o 606/ 606/06/0/0 0 0 0 O
Category - Reporting
City Measure Implementation time frame
Alone Unless
o Description “g@ Cooperator is
z|2 P S & | Noted
gl =3 EREIEIE IR EE R
=\a o< O |RIKRIK|IK|R|K|IKIK|IK|R
Prepare an assessment of WHP Plan implementation efforts every
. two and one-half years using the results of the annual report that is | 1, 4 ° ° °
N listed under Measure Item 18.
Summarize all WHP Plan implementation efforts in a report to 4
3| < | MDH in the eithth year. i
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The City of Wabasha will prepare an internal assessment of Plan implementation every two and
one-half years and will summarize its progress with Plan implementation in the eighth year when
the Plan amendment process begins. Emphasis in the ninth year will be to prepare an amended
Plan for submittal to the MDH at the beginning of the tenth year. The amended Plan must be
approved by the end of the tenth year to ensure that the City of Wabasha always has an approved
WHP Plan in place.

The cost to the City of Wabasha for supporting Plan implementation and amendment will be
considered by the City council as part of its annual budgeting process. Furthermore, the costs
associated with supporting contingency planning measures that are needed to address an
interruption of the city’s water supply are a component of the WHP Plan.

The MDH, other State agencies, Federal agencies, and Wabasha County will also provide
support to the City of Wabasha to implement various actions that are listed above. Refer to the
Support Provided by Local, State and Federal Governments section of this report to identify the
types of outside support that can be provided to the City of Wabasha. The city will serve as the
contact for enlisting support that is provided by other local governments. Generally, the MDH
will serve as the contact for enlisting the support of other State agencies and from Federal
agencies on a case-by-case basis regarding technical or regulatory support that may be applied to
the management of potential contamination sources. Also, MDH will provide technical support
to the City of Wabasha for assessing the impacts that contamination releases may present to
drinking water quality and for further data collection that is summarized in the preceding table.
Participation by other State agencies, Federal agencies, and local governments is based on legal
authority granted to them and resource availability.
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Figure ES-1 - Wabasha DWSMA Boundaries and DWSMA Vulnerability
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1.0 Introduction

The Wellhead Protection (WHP) Plan for the City of Wabasha (City) was prepared in
cooperation with the Minnesota Department of Health (MDH). It contains specific
actions that the City of Wabasha will take to fulfill WHP requirements for the wells listed
in Table 1 that are specified under Minnesota Rules 4720.5510 to 4720.5590. Also, the
support that Minnesota State agencies and Wabasha County will provide is presented to
identify their roles in protecting the city’s drinking water supply. The Plan is effective
for 10 years after the approval date specified by the MDH and the city is responsible for
implementing this Plan as described in Tablel0 of this report. Furthermore, the city must
evaluate the status of Plan implementation at least every two and one-half years.

2.0 Description of the Public Water Supply System

The City of Wabasha is located in Wabasha County on the Mississippi River. The city
serves drinking water to approximately 2,700 residents through 1,130 service connections
using two elevated water storage tanks totaling 590,000 gallons. The drinking water
supply is obtained from two primary water supply wells. Table 1 summaries information
regarding these wells.

Table 1. Municipal Water Supply Well Information

Local . Casing |Casing Date .
well | i e gfaet/usl Diameter ) Depth é\;iltl) PP Constructeds ylfllrlmerability Cgrr:zer;bility
Name (inches) |(feet) Reconstructed
1 242057 | P 12 200 200 1950 Alluvial
Deposits
Alluvial
2 242058 P 12 200 200 1950 .
Deposits
P = Primary Water Supply Well
Information provided by the City of Wabasha was used to determine the maximum
discharge from each well for the previous five years as shown in Table 2. The city does
not anticipate that it will pump a greater amount from either well over the next five years.
Table 2. Annual Volume of Water Pumped (in gallons).
well unique | 540, 2005 2006 2007 2008
Number | Number
1 242057 79,615,000 | 82,170,000 | 64,148,000 | 84,087,000 | 82,227,000
2 242058 51,468,000 | 56,162,000 | 57,360,000 | 41,320,000 | 50,278,000
TOTALS 131,083,000 | 138,332,000 | 121,508,000 | 125,407,000 | 122,505,000




Results of Monitoring the Source Water — The water supplied by the city meets
Federal and State drinking water standards. A listing of these standards and the related
contaminants can be found at the following web site: http://www.epa.gov/safewater.
Currently, nitrate nitrogen levels that are below the Federal drinking water standard of 10
milligrams per liter are being detected in both city wells.

3.0 Identification and Assessment of the Data Elements Used
to Prepare the Plan

The data elements that are included in this Plan document the need for the WHP
measures that will be implemented to help protect the water supply from potential
sources of contamination. MDH staff met with representatives from the City of Wabasha
on two occasions to discuss the data elements that are specified in MR 4720.5400 for
preparing a WHP Plan. The results of each meeting were communicated by the MDH
through a formal scoping decision notice.

The first scoping meeting addressed the delineation of the wellhead protection area
(WHPA), the drinking water supply management area (DWSMA), and the well and
DWSMA vulnerability assessments. The second scoping meeting 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 the
DWSMA vulnerability. Identification of the required data elements and an assessment of
the impacts that they have on the 1) use of the water supply wells, 2) delineation of the
WHPA, 3) quality and quantity of the drinking water supply, and 4) land use and water
use within the DWSMA are presented in Appendix 1.

4.0 Delineation of the Wellhead Protection Area and
Drinking Water Supply Management Area and
Vulnerability Assessments

4.1 WHPA and DWSMA Delineation - A detailed description of the process used for 1)
delineating the WHPA and the DWSMA, and 2) preparing the vulnerability assessments
of the city water supply wells and DWSMA is presented in Appendix Il. In summary, the
WHPA was delineated using a computer simulation of ground water movement in the
area and was developed by MDH to generate the underground capture zones for city
wells. The map showing the WHPA and the DWSMA is shown in Figure 1.

4.2 Well Vulnerability Assessment - The construction and water quality obtained from
each primary well that is used by the Public Water Supplier is included in the assessment
of well vulnerability.

The WHPA for the city wells consists of a circular area using a 200-foot radius that is
called the inner wellhead management zone (IWMZ). The IWMZ is used to protect the
well from potential contamination sources that may cause an acute health impact should
the well become operational. The map showing the IWMZ for this well is shown in
Figure 2.



The vulnerability of the city wells is designated high because of local geologic setting
and testing of the aquifer water that indicates the presence of nitrate nitrogen and other
contaminants related to land uses within the DWSMA.

4.3 DWSMA Vulnerability Assessment - The vulnerability of the DWSMA (Figure 11)
was determined using geologic, soils, and ground water chemistry information.
Vulnerability is high in areas where there is no impermeable geological material to cover
the aquifer and low where this occurs.

5.0 Inventory of Potential Contamination Sources

Most of the DWSMA is located within the city limits and includes a variety of land uses
that may impact the source water aquifer The potential contamination sources that are
related to land and water uses were discussed during the second scoping decision meeting
by taking into account the DWSMA vulnerability (Figure 11). Generally, all types of
land and water uses must be inventoried where the aquifer exhibits a high vulnerability,
whereas; only wells, excavations that may reach the aquifer, and certain types of EPA
Class V wells are likely to impact low vulnerability areas. These relationships to well
and DWSMA vulnerability were specified by MDH in the types of data elements
required to prepare this Plan.

5.1 Contaminants of Concern — Low levels of nitrate nitrogen have been detected in the
past in the city wells.

None of the contaminants that are regulated under the Federal Safe Drinking Water Act
have been detected in the water from city wells.

5.2 Inventory Process - The PWS conducted the inventory of contaminant sources. The
MDH provided the team with a listing of potential contamination sources from State
agency databases and team members provided knowledge about other potential sources
that are not addressed under State Regulatory Programs. Most of the work was
accomplished at meetings of team members although this was supplemented with driving
throughout the DWSMA to confirm some of the information, and interviews with other
community members.

The inventory began with updating the locations of potential contamination sources in the
area that is located within 200 feet of each city wells, the IMWZ. Starting the inventory at
the well and proceeding to the farthest limits of the WHPA is needed to address acute
(short-term) versus chronic (longer-term) health impacts that contaminant releases
present to the public water supply. The closer to the well contamination occurs, the more
likely it will reach the well in less time than a contaminant release elsewhere in the
WHPA. Then, the inventory was conducted throughout the remainder of the DWSMA
with priority given to potential sources that present the greatest risk to well water quality.
The City of Wabasha and the MDH concurred when the extent of the inventory work had
achieved the level of detail needed to proceed with developing the goals, objectives, and
action items needed to fulfill WHP planning requirements.



5.3 Inventory Results - A more in-depth description of the locations of potential
contamination sources is presented in Appendix Ill, Appendix IV, and Appendix V.
However, the results of the inventory are summarized and are differentiated into point
sources (Table 3) and non-point sources (Table 4).
contamination were categorized by their location within 1) the IWMZ, 2) the Emergency
Response Area (ERA) that is defined by the one year capture area for a wells, and 3) the
remainder of the DWSMA. Also, the general types of land uses within the DWSMA are
shown in Table 4 to provide a cross reference between land use and non-point sources of

contamination.

The locations of potential

Table 3. Point Source Contaminant Sources and Assigned Management Priority
(““H”= high priority, M = moderate, L = low)

. " . - - Quantity =

gotentlal Contamination _Quantlty o 2 Quantity | & 2 in remainder | @ 2 To_tal_
atoc vz | B8 InERAL | 25| of the | -2 .§| Within

ategory & £ & DWSMA l4a DWSMA
Above Ground Storage 0 99 H 3 L o5
Tank
Air Release Permit 0 0 1 L 1
Animal Feed Lot 0 0 3 L 3
Dump 0 0 1 L 1
Hazardous Waste Generator 0 6 22 L 28
Individual Sewage
Treatment System 0 3 21 L 24
Leaking Underground
Storage Tank 0 ! H . M 2
Pipeline Facility 0 0 1 L 1
Pit Gravel/Sand 0 1 H 3 H 4
Registered Tank Permit 0 1 H 2 L 3
Sanitary Sewer” yes H yes H yes L -
Solid Waste Permit 0 0 1 L 1
Storage or Preparation Area 0 4 L 6 L 10
Surface Water Intake 0 0 1 L 1
Underground Storage Tank 0 5 H 12 M 17
Wabasha County Fair 0 0 1 L 1
Grounds
Well (active or unsealed) 0 17 H 31 L 48
Public Water Supply 2 H 3 H 2 L 5
Highways, Bridges & i
Railroad ROW? no yes yes M

Notes:

1. All sources that are located within the IWMZ (200 foot radius of wells) and ERA (1 year time of travel) are considered to

be a high priority.

2. Sanitary Sewers and Right-of-Ways (ROW): These are linear features which are considered to be a high priority in the

IWMZ and ERA.




Table 4. Non-Point Source Contaminant Sources and Assigned Management Priority

Acres Ac_res_
Land Cover Category Within I;N'th'.n Mgnqgement

ERA emainder Priority

of DWSMA

High Intensity Urban 102.18 161.83 High
Low Intensity Urban 94.34 132.42 Medium
Transportation 10.49 69.53 High
Cropland 53.47 1,089.43 Low
Grassland 27.61 759.81 Low
Upland Shrub 10.68 30.76 Low
Lowland Shrub - 25.60 Low
Water 1.16 39.59 Low
Aquatic Environments 3.92 12.34 Low
Upland Conifer Forest 0.00 3.84 Low
Upland Deciduous Forest 2.19 1,302.20 Low
Lowland Deciduous Forest 3.11 67.19 Low
Conifer/Deciduous Mixed i 769 Low
Forest
TOTAL 309.15 3,702.23

A high management priority indicates greatest risk to the city’s water supply and
management measures for high priority point or non-point potential sources must be
implemented within the first eight years of Plan implementation. WHP measures for the
other potential sources must be implemented within 10 years of Plan implementation.
The MDH will consider the city’s WHP Plan to be substantially implemented when all
management measures for high priority source are being implemented.

5.4 Land Use Inventory - Land uses within the DWSMA are shown in Figure 15 and
were obtained from 1991-1993 data developed as part of the USGS Gap Analysis
Program. Table 5 summarizes the mapped information that is presented in Figure 15.
Generally, High Intensity Urban and Low Intensity Urban land cover make up the largest
classifications within the Emergency Response Area. High Intensity Urban and
Transportation land cover have a high DWSMA vulnerability, Low Intensity Urban is
assigned a Medium DWSMA vulnerability the balance are listed as a Low level of
vulnerability.




Table 5. Land Cover Statistics within the DWSMA

ERA Total Balance of DWSMA DWSMA Total
Land Cover Acre Percent Acre Percent | Acre Percent
High Intensity Urban 102.18 33.05% | 161.83 4.37% | 264.01 6.58%
Low Intensity Urban 94.34 30.52% | 132.42 3.58% | 226.76 5.65%
Transportation 10.49 3.39% 69.53 1.88% 80.02 1.99%
Cropland 53.47 17.30% | 1,089.43 29.43% | 1,142.90 | 28.49%
Grassland 27.61 8.93% | 759.81 20.52% | 787.42 | 19.63%
Upland Shrub 10.68 3.45% 30.76 0.83% 41.44 1.03%
Lowland Shrub - - 25.60 0.69% 25.60 0.64%
Water 1.16 0.38% 39.59 1.07% 40.75 1.02%
Aquatic Environments 3.92 1.27% 12.34 0.33% 16.26 0.41%
Upland Conifer Forest 0.00 0.00% 3.84 0.10% 3.84 0.10%
Upland Deciduous Forest 2.19 0.71% | 1,302.20 35.17% | 1,304.39 | 32.52%
Lowland Deciduous
Forest 3.11 1.01% 67.19 1.81% 70.30 1.75%
Conifer/Deciduous
Mixed Forest - - 7.69 0.21% 7.69 0.19%
TOTAL 309.15| 100.00% | 3,702.23 | 100.00% | 4,011.38 | 100.00%

6.0 Support Provided by Local, State, and Federal Governments

The City of Wabasha will have to 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. Generally, local
programs are directed toward specific types of potential contamination sources or types
of land use that may impact a public water supply well. The adequacy of a Local, State,
and Federal program to help offset the risk that is presented by a potential contamination
source will depend on the legal authority that is associated with each, as well as the
resources that are available to local governments.

6.1 Local Government Support - The following departments or programs within
Wabasha County can provide land use controls outside the city limits to assist the City of
Wabasha 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 6. Support Provided by Other Local Agencies

Government Tvoe of Proaram Brief Program Description and Assessment
Unit yp g of Program Adequacy
Wabasha County | 1) Household Hazardous | 1) Provides education to landowners and a
Environmental Waste Collection. collection program for disposing of household
Dept. 2) Water Planning hazardous waste.
2) Establishes county-wide goals and priorities
towards protecting water resources.
Wabasha County | 1) Land Use Permits 1) Regulates land uses to comply with zoning
Planning and ordinance.
Zoning Dept. 2) Conditional Use Permits 2) Specifies performance standards needed to offset
environmental risk presented by a specific land use.
3) On-site wastewater systems | 3) Approves the design, operation, and performance
of on-site waste water treatment systems.
4) Drainage ditches 4) Governs the construction, maintenance, and use
of public surface water drainage systems.
Wabasha County | 1)  Construction/repair  of | 1) Specifies the design, construction, maintenance
Public Works county and township roads of county and township roads and storm water
Dept. related to them.
Wabasha County | 1) Transportation accidents | 1) Directs the response and the extent of initial clean
Emergency causing contaminant spills up of fuel, chemical, or other hazardous substances
Management that are released due to transportation accidents.
Dept.

6.2 State Agency and Federal Agency Support - The 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, the MDH 1)
administers state regulations that affect specific potential sources of contamination and 2)
can provide technical assistance for property owners to comply with these regulations.

The Table 7 identifies specific regulatory programs or technical assistance that state and
federal agencies may provide to the City of Wabasha to support implementation of its
WHP Plan. It is likely that other opportunities for assistance may be available over the
ten-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 City’s WHP Plan was first approved by MDH.

6.3 Support Provided by Non-profit Organizations - The Minnesota Rural Water
Association will assist the City of Wabasha 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
the city with assessing the results of Plan implementation.



Table 7. State and Federal Government Support for Plan Implementation

Sﬁ;{[ernmental Type of Program Brief Program Description
MDH has authority over the construction of new
wells and sealing of wells. MDH staff in the Well
State Well Code Management Program offers technical assistance
MDH Minnesota Rules (MR) for enforcing well construction, maintaining
Chapter 4725 setback distances for certain contamination sources,
and well sealing.
MDH has staff that will assist the city with
MDH WHP identifying technical or financial support that other
MR Chapter 4720 governmental agencies can provide to assist with
managing potential contamination sources.
DNR can require that anyone requesting an
Water Appropriations increase in existing permitted appropriations or to
DNR Permitting pump ground water must address concerns of the
MR Chapter 6115 impacts to drinking water if these concerns are
included in a WHP Plan.
Leaking Fuel Tanks Addresses DWSMA vulnerability when
MPCA MR Chapter 7037 (ijes:[srmmmg the scope of clean-up and Petro Fund
Addresses DWSMA vulnerability in design
MPCA Storm Water Management standards and setback distances from community
MR Chapter 7090 wells
Automatic closure of Class 5 automotive waste
40 Code of Federal Regulations | disposal wells in WHPA, inventory of all Class V
U. S. EPA
144, Subpart G wells
7.0 Impact of Land and Water Use Changes on the Public

Water Supply Wells

The City of Wabasha estimates that the following changes to the physical environment,
land use, surface water, and ground water may occur over the 10-year period that the
WHP Plan is in effect. Land and water use changes may introduce new contamination
sources or result in changes to ground water use and quality. The anticipated changes
may occur within areas that are within the jurisdictional authority of the City of Wabasha
although some do not. The following table describes the anticipated changes in relation
to 1) whether and how they impact the aquifer used by the city water supply wells, 2) the
influence that existing governmental land and water programs and regulations may have
on the anticipated change, and 3) the administrative, technical, and financial
considerations of the public water supplier and property owners within the DWSMA.



Table 8. Expected Land and Water Use Changes

Expected Change to:
- Physical Environment
- Land Use

- Surface Water

- Groundwater

Impact of the
Expected Change
on the Source
Water Aquifer

Influence of Existing
Government Programs
& Regulations on the
Expected Changes

Administrative,
Technical & Financial
Considerations Due to
Expected Changes

Physical Environment
1. US Armmy Corp. of
Engineers is expected to fill
in existing sand and gravel pit
located within the ERA.

1. This area may change to
Commercial, or Industrial use
from the present undeveloped
condition.

1. The City of Wabasha can
influence the development
through zoning regulations.
Storm water treatment will
also be regulated by State and
Local requirements.

1. City may need to coordinate
relocation of existing storm
water outfalls .

Land Use
1. Expansion of existing sand
and gravel pits or the siting of

new ones within the
DWSMA.
2. Increased truck and

railroad traffic presents an
increased likelihood that
contamination  spills  may
occur.

3. Possible redevelopment of
athletic field complex, located
in the urban area of the City
of Wabasha, has been studied.
Commercial development
opportunities were presented
in the study.

1. Increased aggregate mining
or excavating can lead to
contamination of the channel
aquifer may result if improper
fuel storage and equipment
maintenance practices are used.
Also, existing or new pits may
be used for illegal dumping of
solid waste that will likely
impact ground water quality in
the channel aquifer.

2. Any spills from railroad cars
and other liquid products from
trucking accidents present a
significant risk to water quality
near city wells, since the
existing wells are located
between the Highway 61 and
railroad lines.

1. Sand & gravel mining can
be controlled by the city or
Wabasha County. City will
look at zoning and may make
special zoning for new | area.

2. MnDOT controls the
development and usage of
state highways. Railroads are
regulated under Federal laws
and rules.

3. Development can be
controlled by the platting and

conditional use permitting
process by the City of
Wabasha. The clean-up of

the old dump site would be
covered by State of

1. City may have to relocate
existing storm water outfalls if
existing gravel pits are closed.
Additional efforts to prevent
unauthorized uses of a pit may
be necessary.

2. Local or regional emergency
services need additional spill
response training.  Increased
communications between the
City, MnDOT and Railroad
would be beneficial in spill
prevention and  response.
Additional funding for training
may be required.

3. Clean-up of old dump site
and reconfiguring of the storm

Minnesota regulations. sewer map be necessary.

4. Existing Army Corps site | 3. Possible commercial Monitoring wells may be
to become Commercial or | development proposed includes | 4. Wellhead Protection Plan | required.
Industrial. underground tanks or | needs to be incorporated into

disruption of an existing dump | Zoning Ordinance. 4. Monitoring wells are

site under a portion of the already on site. Storm water

existing athletic field complex. control may have to be

Care would need to be taken implemented

during the development of this

parcel.
Surface Water 1. Increased development may | 1. City administers shoreland | 1.  City should  conduct
1. Increased development in | require increased: 1) demand | rules and  bluff  land | comprehensive review of storm
the DWSMA may increase | for drinking water, and 2) | ordinances are intended to | water controls within DWSMA
the storm water run-off. The | larger storm water control | control density and type of | to determine how best to
Coffee Mill Ski area may see | capacity. development in the areas | control storm water from

increased development.

outlined in each ordinance.
MPCA Storm Water Rules
are currently applied to new
development over one acre.
City of Wabasha rules require
no increase in peak storm

water flows

impacting aquifer.




Groundwater
1. The City may construct
another water supply well.

1. This may alter the current
DWSMA boundaries
depending on where this well is
constructed.

la. The city will have to
amend its ground water
appropriations permit from
the DNR.

1b. The MDH may require
city to amend its WHP Plan.

la. The city will have to hire a
consultant to design the well
and submit Plans to MDH for
approval. Also, the city may
need to acquire property on
which to construct the well.
Nearby landowners may have
to be consulted to participate in
an aquifer test to document that
the new well will not affect
their wells.

1b. The city may have to
expend staff and citizen’s time
to amend WHP Plan.

8.0

Issues, Problems, and Opportunities

8.1 Identification of Issues, Problems and Opportunities - As required by Minnesota
Rule 4720.5230, the Public Water Supplier identified water and land use issues, problems
and opportunities related to 1) the aquifer used by the city water supply wells, 2) the
quality of the well water, and 3) land or water use within the DWSMA. The Public
Water Supplier assessed 1) input from public meetings and written comments that it
received and wellhead protection committee meetings, 2) the data elements identified by
the MDH during the scoping meetings, and 3) and the status and adequacy of the city’s
official controls and plans on land use and water uses as well as those of local, state, and
federal government programs. The results of this effort are presented in the following

table.

Table 9. Issues, Problems and Opportunities Identified by the WHP Team

Twenty percent of the ERA is
within the highway or railroad
right of way. This increases the
vulnerability to a spill.

well.

Adequacy of
. . Opportunities Existin
- Impacted | Problem Associated with ppor . g
Issue Identified Feature | Identified Issue Associated with | Controls to
Identified Issue | Address the
Issue
1. The city wells are | Aquifer Essentially the city does not have | The city can choose | City must meet MDH
located right next to | Well Water | a back up well, the two existing | a new well site to | rules to locate a new
each other. DWSMA city wells are too close to each | limit influence on | well.
other. existing wells.
2. The city wells are | Aquifer The current wells are located | The city is | City must meet MDH
located near Trunk | Well Water | between Trunk Highway 61 and | investigating the | rules to locate a new
Highway 61 and the | DWSMA the Chicago, Milwaukee, St. Paul | possibility of a new | well.
Railroad tracks IWMZ and Pacific Railroad Tracks. | well site for a third
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3. The City or State | Aquifer City does not have technical or | The city will work | City shoreland rules
agencies do not have a | DWSMA financial resources to evaluate | with the MDH and | could be utilized to
clear understanding of | well water | potential impacts storm water run- | the MPCA  to | control run-off from
potential impact storm | quantity off may have on city’s water | conduct storm water | existing properties.
water run-off may | and quality | supply. management analysis
have on aquifer water within DWSMA.
quality and quantity
within DWSMA
4. The City of | DWSMA With limited resources, | Form  partnerships | Currently there is not
Wabasha has limited implementing the WHP Plan will | with the township, | a grant or loan
resources and funds to be a challenge for the City of | county and state | program on the
implement the Wabasha agencies that have | Federal, State or
Wellhead  Protection regulatory authority | Local level dedicated
Plan. or programs in the | solely for WHP
DWSMA so they can | implementation; city
help with | could explore
implementation. The | dedicating  funding
city will add a line | for WHP.
item  for  WHP
implementation  in
the city budget.
5. City does not have | Aquifer The DWSMA extends outside of | The majority of the | The county does have
land use control over | Well Water | the city limits. The land use in | DWSMA is in the | land use authority
all of the DWSMA. DWSMA the areas outside of the city are | city limits and can be | and would be
Agricultural protected with City | available to help the
Ordinances. The | city. Formal
city must recognize | documentation of the
and develop | DWSMA needs to be
coordination with the | incorporated into the
township and county. | county controls.
6. There is an old dug | Aquifer Potential does  exist  for | The city could work | Existing MDH rules

well in the downtown
area. (Not in
DWSMA) Well is in
basement of a private
building.

contamination.

with the owner to try
to acquire grants for
well abandonment.

exist for well

abandonment.

This table defines the nature and magnitude of contaminant source management issues in
Identifying the issues, problems, and opportunities, as well as resource
needs, enables the Public Water Supplier 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

the DWSMA.

strategies.

8.2 Comments Received - During the planning process, other Local Units of
Government (LUGs) were identified and informed that the city was beginning the
wellhead protection planning process. Each unit of government was also sent a copy of
the city’s delineated WHPA and DWSMA and vulnerability assessment for the wells and
DWSMA. To-date, no comments from the LUGs have been received. The general
public was also given opportunities to participate in the planning process and to comment
at the Public Informational Meeting and Public Hearing. No concerns from the general
public have been expressed at this time.
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9.0 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 goals after considering the impacts that 1) changing land and water use
changes over time have presented to drinking water quality and 2) future changes that
need to be addressed to protect the community’s drinking water:

1. Ensure a safe and adequate drinking water supply for community residents;

2. Prevent contaminants from reaching levels that present a risk to people’s
health;

3. Provide public with educational resources regarding drinking water;

4. Provide local emergency services staff with spill response training.

10.0 Objectives and Actions

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 actions that support them are based on
assessing 1) the impacts that changes in land and water use present (Table 8) and 2)
issues, problems, and opportunities referenced to administrative, financial, and technical
considerations (Table 9). The initial result of this assessment process was to assign
priority to the types of potential contamination sources that were inventoried (Table 3 and
Table 4).

The following objectives have been identified to support the goals of the WHP Plan for
the City of Wabasha:

1. Create public awareness and general knowledge about the importance of WHP for
ensuring an adequate and safe drinking water supply;

2. Collect additional information that is needed to support management of potential
contamination sources, assessment of the adequacy of management measures, and
future update of the Wellhead Protection Plan;

3. Develop capabilities with other governmental units to manage priority
contamination sources that present the greatest risk to the community’s drinking
water supply;

4. Assess the effectiveness of the action steps that are contained in the city’s
Wellhead Protection Plan.

10.1 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 priority to each.
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A number of factors must be considered when WHP action items are selected and
prioritized (Part 4720.5250, Subpart 3):

Contamination of the public water supply wells by substances that exceed Federal
drinking water standards.

Quantifiable levels of contamination resulting from human activity.

The location of potential contaminant sources relative to the wells.

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 required to get cooperation from other agencies and cooperators.

The resources needed: staff, money, time, legal, and technical.

10.2 WHP Measures and Action Plan - Based upon these factors, the WHP team has
identified WHP measures that will be implemented by the City of Wabasha 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 as well to support the priority that is has been assigned:

Contingency Planning

Data Collection

IWMZ Management

Land Use Management

Potential Contamination Source Management
Public Education and Outreach

Reporting

Unless otherwise specified, all efforts to implement identified measures listed in Table 10
must be summarized by the eighth year after WHP approval.
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Table 10 - WHP Plan of Action

Category — Contingency Planning

City Measure

Implementation time frame

= Unless
P £ & | Cooperator is
g Z 2
S|z Description 2 2 | Noted
8|.e =3 R EIEIEIEIMEIEIEE
=S|x o< O |KR|RIK|RIK|RIK|KRIK]|K
Incorporate DWSMA vulnerability into the city’s Emergency
Response Plan. The city will include DWSMA vulnerability when
responding to fires or contaminant spills; specifically the impacts | 1, 2,
that firefighting methods or cleanup procedures have on | 3
) contaminant movement to the city wells. Conduct biannual ° ° ° ° °
- training for City staff.
Contact Canadian Pacific Railroad to request development of spill Canadian
response procedures within the DWSMA, especially vulnerable Pacific
areas. 1,3 | Railroad
Wabasha ° °
X County
Review and update the city’s WHP contingency Plan every 5 13
years. " 7' | MDH & City °
m 4
Category - Data Collection
City Measure Implementation time frame
= Alone Unless
.- L @ | Cooperator is
g =
Sz Description 2 2 | Noted
8|.e =3 R EIEIEIEIMEEEE
=Z|a o< O |R|KR|Q|RK|RK|RIK]|K
Update potential contamination source inventory on an on-going
basis. Educate city staff to “keep and eye out” for potential | 2 City On Going
< | X| additions to the inventory.
Work with MDH to test new well locations
ol x 2, MDH oo
Work with US Army Corps of Engineers to evaluate storm water ®
© run-off from the Corps fill area. 2,3 | Corps of Eng.
Develop storm water mapping for the City of Wabasha .
~ 2 City °
Category — IWMZ Management
City Measure Implementation time frame
- Alone Unless
- £ & | Cooperator is
2 Z 2
Slz Description 2 2 | Noted
8|8 =3 Z 13lglz|glalzle|elslg
=|a o< O |KR|RIK|RIK|RIK|RIK]|K
Monitor the IWMZ on a full time basis to prevent contamination. ] .
o | X | Begin education efforts in the IWMZ and ERA. 1,2 | Ciy On Going
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Category — Land Use Management

City Measure Implementation time frame
= Alone Unless
cL- £ & | Cooperator is
g =
> ? DESCI’IptIOH 2 8 | Noted
8|.e =3 EREIEIETEIERE IS
S|a o< O |RIRIKR|IK|K|K|KQ|RIK]|R
Be involved with Wabasha County in implementing their Surface ° o o
o || and Ground Water Plan 3 Wabasha Co.
Develop a Storm Water Management Program to protect the City,
1 Wabasha ole
9 DWSMA
County
Encourage property owner to adopt tillage, chemical and nutrient City,
BMP’s for cropland within the DWSMA, send maps and other 13 Wabasha
- documents to NRCS and County ' County, On Going
- NRCS
Add DWSMA and IWMZ to planning and land use documents
~ and use information when 1) land use decisions 2) guiding future | 1 Wabasha Co. °
— | X| commercial and industrial development.
Category — Potential Contaminant Source Management
City Measure Implementation time frame
= Alone Unless
.- L @ | Cooperator is
o =
Sz Description 2 2 | Noted
8|.e =3 R EIEIEIEIMEIEIEE
=Z|a o< O |RIRIKR|IK|K|KR|IRI]|IK|R
o Work with MDH to identify a site for a new community well. 3 MDH °
—
Notify MDH if an additional Class V well is inventoried and
provide management materials to the Class V well owner. Provide | 2,3 MDH As it Occurs
3 information for well development
Inform owners of above and below ground tanks identified that
they are located in a WHP area. Remind them of the importance
. X | 1,4 | MPCA
o of promptly addressing any leaks and the importance of spill
- prevention and response. ° ° ° ° °
Inform local first responders and county emergency managers
about the location of the Wabasha WHP area and importance of
spill prevention and response. Provide them a map of the WHP | 1,3 | Wabasha Co.
< area. °
Request the Wabasha County Soil & Water Conservation District Wabasha  Co
~ for assistance in promoting Ag Best Management Practices and | 1, 4 SWCD ' Annually
—

programs to growers in the DWSMA.
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Category — Public Education and Outreach

City Measure
Alone Unless
Cooperator is

Implementation time frame

- 0B
S Description Z 2 | Noted
g &3 EREIEEIRIE RIS
=|a o< O |RIRIKR|IK|K|R|RI]|]|R
Prepare an annual summary of wellhead protection efforts for
s release in a city news release and post this information on the | 1, 4 Annually
city’s website.
Project information workshops for owners of commercial —
o industrial property to discuss BMP’s, solid waste, potential 4
- contaminants sources, etc. Met with mining operations to review °
potential contaminant sources etc.
o Distribute a handout describing WHP activities and the status of 1
o~ Plan implementation presentations, at City Hall (Kiwanis etc.). °
- Work with other communities on a wellhead protection awareness | 1, 2, \C/:\i)aubnatShaother
o~ day at the Wabasha County Fair. Repeat every five years 3 cities Y ° °
Distribute materials for property owners relating to the proper
management of:
wells
septic systems MDH, MDA
o~ runoff into lakes, streams, and wetlands 13 Wabasha
o~ household hazardous waste ' County,
turf management SWCD
agricultural runoff
sand and gravel mining
o 6 6 606/0/0 0 0 0 O
Category - Reporting
City Measure Implementation time frame
Alone Unless
© P 4 3 Cooperator is
5|2 Descrlptlon & a Noted
O T o o el =l === |
S|a o< O |RIRIKR|IK|K|R|RI]|]|R
Prepare an assessment of WHP Plan implementation efforts every
& two and on-half years using the results of the annual report that is | 1, 4 ° ° °
listed under Measure Item 18.
< Summarize all WHP Plan implementation efforts in a report to 4
|| MDH in the eighth year. ®
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11.0 Evaluating Plan Implementation

Plan evaluation is specified under Objective 4, and provides the mechanism for
determining whether WHP measure 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. Evaluation is used to support Plan
implementation and is required under MR 4720.5270 prior to amending the city’s WHP
Plan. The City of Wabasha has identified the following procedures that it will use to
evaluate the success with implementing its WHP Plan:

1. 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 implementation of
measure steps throughout the DWSMA,

2. The city will assess the results of each measure item that has been taken annually
to determine whether the measure item has accomplished its purpose or whether
modification is needed. Assessment results will be presented in the annual report
to the city council.

3. The City of Wabasha will prepare a written report that documents how it has
assessed Plan implementation and the measure items that were carried out. The
report will be presented to MDH at the first scoping meeting that it will hold with
the city to begin amending the WHP Plan.

12.0 Contingency Strategies

The WHP Plan must include a contingency strategy that addresses disruption of the water
supply that is caused either by contamination or mechanical failure. The city has
prepared a water emergency and conservation Plan, see Appendix 1X. The city does not
have a connection to any other water system to provide emergency water. However the
city is proceeding with plans to conduct test drilling and sampling on alternate sites for a
new municipal well which would provide a redundant water source.
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SCOPING 2 DECISION NOTICE

» Remainder of the Wellhcad Protection Plan

Name of Public Water Suppfy: Date:

City of Wabasha  PWSID 1790013 | June 1, 2007

Name of the Wetthead Protection Manager:

Mr. David Vosen, Water Superintendent

Address: Clry: Zip:

500 Hiawatha Drive

P.O. Box 263 Wabasha 7 55981-0268
Unique Well Numbsrs; "Phone:

242057 (Well 1), 242058 (Well 2) : 651/565-3818

Instructions for Completing the Scoping 2 Form

P o

‘Nl RS N = Not required.
If this box [s checked, this data element is NOT necessary for your wellhead protection plan

hecause it is not needed or it has been included in the first scoping decision notice. Pluase go to

the next data element, .

NIR|SIR= Required for the remainder of the plan.
If this box Is checked, this data MUST be used for the "remainder of the plan.”

X I

N _ | 8= Submit to MDH. If this box Is checked, this data element M
RIS 7 welihesd protection plan and submitted to MDH.

X H there i3 NO check mark in the 1gH hox but thers I an “x” in the “R" box, this data element

MUST be included in your plun, but should NOT be submlitted ta MDH. This box will only be

checked it MDH does not have access to this data clement. This will help to reduce the cost by

reducing the amount of paper and time to reproducc the data element.

UST be included in your

Note; Any data elements required in the first scoping decision notice must also be used to complete the

remainder of the wellhead protection plan.

T (ol L Lo e N = N |
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DATA ELEMENTS ABOUT THE PHYSICAL ENVIRONMENT

[t et

S . PRECIPXTATION
N | m | § | Anexistingmapor list of tocal precipitalion gauglng stations.
XX

Technieal Asclsrance Comments: 1 he management of the vulnerable parts of the Drinking Water
Supply Management Area(s) must reflect what is known about this data element.

"N RIS An otlsting teble shewing the average monthly and annual precipitation in inchea for the preceding flve
X Y yeRrs, .

Technical Assistance Comments:  The management of the vulnerablo parts of the Drinking Water

Supply Management Area(s) must reflect what i3 known about this data element.

- -1 t .
Lo i

g, -

Including agquifers, coutining layers, rechearge

N|R|Ss M cxisting geologic map and 3 description of the grology,
sectjon 103H.005, subdivision 13,

arcas, discharge froas, sensitive freus 08 defined In Minneseta Statutss,
X and groundwater flow characterisdes,

|« e

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

N | R | 8 | Existingrccorde of the geologic materials penetated by wells, borings, awxploration tst holes, of
X cxeavarjons, including those subrzitted 10 the department.

Technical Assistance Comments:  L1e managerment of )i the Drinking Water Supply Management
Area(s) must reflect what is known about these data elements.

T

N | R | § | Existing borahole geophysical records from wells, berings, and exploration test holas.

o x

Technicol Asslstance Commentss  The management of all the Drinking Water Supply Management

4

Area(s) must reflect the geology of the areas.

N R | § | Existing surface geophysical studies.

X
Technical Assistance Comments: 1 1ie management of 8l the Drinking Water Supply Management
Area(s) must reflect the geology of the arcas.

T soms it

S L IR T, N ER,

T i i

N R | S | Existlngmaps of the soils and ¢ description of soil infiltration cheraclzrisdcs.

XX

Technlsal Assistance Comments:  The management of the vulnerable parts of the Drinking Water <
Supply Management Area(s) must reflect what is known about this data element.

L

-

toding lands that are causing sedimentation prablenis.

N | R | § | Adescriptionoran existing mep of known &

XX

Tachnical Assistance Comments:

The management of the vulnerable parts of the Drinking Water

L SWEP

Supply Management Area(s) must reflect what is known about this data element.
S 2 —— SR, T 1 —»ﬂ“ﬂ“ﬁ”;’
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B KR
. K
1

L WATERRESOURCES RN PR

N ] R

An existing map of the boundaries and flow directions of major watershad units and minor watenshed units,

Technieal Assistonce Comments: 1 ¢ management of the vulnerable parts of the Drinking Water
Supply Management Area(s) must reflect what is known about this data element.

N- | R

5

An cxisting map and a Jist of publio waters s defined in Minnesota Stututes, section 163 G.003,

X

mbdlvision 15, and public drainupe dilches. h NE& \\[M

Technleal Assistance Comments: 116 Iianagement of the vulnerable parts of the Drinking Water
Supply Management Area(s) must reflect what is known about this data element.

N IR

S

The shorsland clussifications of the puhlic werets tisted under subitem (23, pursuant 1o part ¢120.3000 and h M

X

Minncsota Statutes, seetions 103F.201 1o 103722}
‘ DN wWolb- | Gy s

Technical Asslstance Comments:  The manggement of tlie vulnerable parts of the Drinking Water
Supply Management Area(s) must reftect what is known about this data element.

N B | S | Anexstin g map of wetlands reguieted under Chapte! 84130 and Minnesola Stattes, scetion 10301221 ta
X 103G.2373,
Technical Assistance Comments:  The management of the vulnerable parts of the Drinking Water
Supply Management Area(s) must reflect what is known about this data elernent.
N | R | S | Aoexistngmap showing those areas delinated as Qoodpialn bWﬁf_s.
X gy

‘Yechnical Ascistapee Comments:

Supply Management Arca(s)

The management of the vulnerable parts of the Drinking Water
must reflect what is known ebout this data element.

DATA ELEMENTS ABOUT THX LAND USE

- 7 LAND USE:

N | R

An exlsting mup of parcel bounderics,

X

Techn

eal Ascistanes Comments:  1he management of all the Drinking Water Supply Management
Area(s) must reflect what is known about this data element.

N | R

B

An existing map of politieal beundaries.

X

Technicol Assistance Commenta
Area(s) must reflect what is known about this data element.

The management of all the Drinking Water Supply Management

—

N | R

S

An existing map of publie Jand surveyy including tawnship, range, and section.

X

Tachnical Assistance Comments:
Area(s) must reflect what is known abour this data element. B

The management of 2li the Drinking Water Supply Management
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o,

N RIslaA ma‘p and an lnventery of the currcit and hiistorical ggricultural, residential, commercial, Industeial,
Tx [ x recrestionsl, and Institutional Jand uses and potentfal contaminaot sources. ~

Technieal Acalitanee Comments:  The inventory, mapping and management of land uses and potential
sources of contarnination for all the Drinking Water Supply Management Area(s) must reflect
what is known about these data efements, as follows:

Mixed Vulnerability - 1) All potential contaminant sources and facility designations as listed

on the attachment, 29 a land use/land cover map and table, and 3) an inventory of the [nner

Wellhead Management Zone QWMZ).

As a starting point, MDH will provide:

1) a list of specific potential sources of contamination from State data bases. At least25 of
each type of potential contaminant source and land use must be inventoried, location
verified, and mapped during plan d evelopment. The remaining sources, if any, must be
inventoried, location verified and mapped during the first year of plan implementation.

2) a 1992 or 2001 land cover mep and table fromn federal data bases. This data set must be \ 1
T

\5ed taless an alternative elecironic data set that is moye current and detailed is avai}able.ﬁ
Management strategies must be developed for all land uses and potential sources of

contamination,
R |S An existing comprehengve lund-use map. C;I:a
X1 X

Technical Assistance Comments:  The management of all the Drinking Water Supply Management
Area(s) must reflect what is known'about this dafa element,

TR XL

N.I R | § |Existing zoning map.
XX

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

| .. FUBLIC UTILITYSERWCES(}[}g i

o1~

N R | § | Ancdning mip of transportation routes or corridors.

X
Technical Asslstance Comments: 1 he management of all the Drinking Water Supply Management

Area(s) must reflect what is known about this data element.

N R | S | Anexisting map of storm tewers, sanitary scwers, and public water gupply sysiems.

X

Techuical Assistance Commentas It iS not necessary 10 include a map of your public water supply )

system in your plan if you feel it would pose a threat to the security of your system. An existing
map of the storm sewers and sanitary sewers in the Drinking Water Supply Management Area(s)
must be included in the wellhead protection plan and must also be submitted to the MDH as part

of the approval.

N R | § [|Ancdsting mup ofthe gas and oil pipelines used by pay and ofl suppliers.

X1 X

Technical Assisénoce Commenis:

Supply Management Area(s) must reflec
N R | S | Anexisting map or list ol public drainage systeme.

X X

Technical Assistanca Comments:
Supply Management Arca(s) must

The management of the vulnerable parts of the Drinking Water
+ what is known about this data element.

The managewent of the vulnerable paris of (he Drinking Water
reflect what is known about this data element.

4
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N

R

X

An existing record of canstruction, maintenance, and use of the public water supply well and other wells
within the drinking water supply management atod,

Technical Assistance Comments:  1he management of al] the Drinking Water Supply Management
Area(s) must reflect what js known about these data elements.

DATA ELEMENTS ABOUT WATER QUANTITY

P

T

i SURFACE WATER' Q] ANTITVI - hi D

)
o h

R

X

An existing description of high, mean, and low flows on streams,

Technical Azsistance Comments: 118 management of the vulnerable parts of the Drinking Water
Supply Management Arca(s) must roflect what ia known about this data element.

N

R

8

X

An existing Jist of lakes whure the siale has eciablished ordinary high water marks,

Technicol Assistance Comments: 1 he management of the vulnerable parts of the Drinking Water
Supply Management Area(s) must reflect what is known about this data element.

N

R

N

X

An existing Yst of permined withdrawnls from lakes and streams, including source, use, ond amounte
withdrawn.

Technical Assistanea Comments:
Supply Management Arca(s) must reflect what is known about this data clement.

The management of the vulnerable parts of the Drinking Water

e

N

R

8

X

An existing 1ist of fakes and streams (o which sate protected levels or Jows hava been cstablishad.

Tochnical Assistance Comments;  The management of the vulnerable parts of the Drinking Water
Supply Management Area(s) must reflect what is known about this data element.

N

R

S

R

X

X

An cxisting description of knowa watcr-ust conflicts, including thoss caused by proundwatct pumping.

Technical Asalstunce Comments:

The management of all the Drinking Water Supply Management

Area(s) must reflect what is known about this data element.

i i o ;'TH_F i, e - H
.. o GROUNDWATER QUANTITY; . - .
NI R g | An existing list of wells covered by stutc appropriation permity, includlng zmounts of water appropriated,
X type of use, and squifer sourec.

Technical Assistance Commentsz
Area(s) must reflect what is known about this data clement.

The management of all the Drinking Water Supply Management

v, I

N

R

S

X

An odsring description afknown well interference problems and water-use conflicte,

Technical Assisiance Comments:
Area(3) must reflect what is known about this data element.

The management of all the Drinking Water Supply Managenient

1
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X of record, and average monthly levels,

NI R S | An existing list of stac covironmentat bore Yioles, incliding unigue well number, wquifkr Ineusured, years

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

Area(s) must reflect what is known about this data element.

DATA ELEMENTS ABOUT WATER QUALITY

b W

T SURFACE WATER QUALITY 1. ¢

N R | S | Anexisting mapor list of the state water qualify menagement classification for cach sweam und take.

X

Technien! Asslatance Comments:  LThe managernent of the vulnerable parts of the Drinking Water
Supply Management Area(s) must reflect whit is known about this data element.

L XTI T T

An cristing munmary of luke and stream water quality monitoring dutd, including:
N R S | 1. bacteriological copraminatlon indicaters, 4, sedimentation;
. 2. inarganic chemicals; 5. dissolved oxygen; and
X 3. orgenic chemiesls; 6. orcessive growth or deficiency of aquatic plants.

Technical Assistaoce Comments:  The anagement of the vulnerable parts of the Drinking Water

Supply Management Area(s) must reflect what is known about this data element.
 CroUNWATERQUAIIY  §

N R g [An exisling summary of water quality data, including: 1. bacteriolopical contamination indicators;
X 2. inorganic chemicals; and 3. orgunic chemicals.

rechnical Assistance Comments:  The management of A1l the Drinking Water Supply Manapement
Area(s) must reflect what is known about {his data element, Be sure 1o include the Nifrate
Probability Mapping Study and use itto guide the management of the Drinking Watcr Supply

12 w0t

Management Axea(s).

N R S | An existing list of water chemistry and isotopic data
X points,

fom wells, springs, or other groundwater sampiing

S

Technical Asslytance Comments:  1he management of all the Drinking Water Supply Management
Area(s) must reflect what is known about this data element.

e

"N | R § | Anedsting report of proundwater rager stadica.

X

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

8

=

N R § | An existing site study und well water unalysis of known arces of groundwater contamtnution.

X

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

T

N | R S | An existng property audit identifying contaminaton.

X
Techaical Accistance Comments:  The management of ol the Drinking Water Supply Management

-

Area(s) must reflect what is known about this data element.

‘N | R | S | Ancxisting report to the Minnsgota Department of Agriculture and the Minncsot Pollution Contral

X Agency of contaminant spllls and releascs,

Technicnt Assistance Commentss The management of all the Drinking Water Supply Management
Area(s) must reflect what is known about this data element. o

R

IRl el £ANPCP7T2d
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Scoping 2 Decision Notice Aftachment’
Potential Contaminant Source Invenfory Requirements

Highly and Very Highly Vilngrable DWSMA -

The following current and historicel potential contaminant sources and related codes,
materials and related codes, and facility desipnation and related codes are required to be
included in the potential contaminant source inventory. Each potential contaminant source
identified must be assigned a facility designation and related code. In cases where a materials
identification is required, a materials designation and codé must be assigned.

Potential Contaminayt Sources (PCS) PCS Code
Matcrial terial
Above-Ground Storage Tank AST
Chemicals C000
Fertilizers A050
Fuels, gases, and oils F000
Hazardous substances C001
Solvents and coatings $000
Waste w000
Agricultural Drainage Well (potential Class V) ADW
Animal Burial Site ABS
Animal Feedlot AFL
Ash Disposal Site ASHD
Disposal Well (potential Class V) DISWLL
Grave(s) GRV
Hazardous Waste Generator HWG
Hazardous Waste Handler HWH
[ndividual Sewage Treatment System ISTS
Industrial Drainage Well (potential Class V) INDW
Large Capacity Cesspool (potential Class V) CVLCC
Large Capacity Waste Water Disposal Site (potential Class V) . CVWWD
Leaking Underground Storage Tank LUST
Misc. Injection Well (potential Class V) INJWLL
Motor Vehicle Waste Disposal Well (patential Class V) CVMVW
Nugclear Reactor NR
Pipeline Facility PLFAC
Pit (aggregate) PIT
Potential Contamination Site' PCS
Recharpe Well (potential Class V) ‘ RWLL
RIWLL

Reinjection Well (potential Class V)

EX
JCeP? AR WP -AT
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PCS Inventory Requircments Highly and Very Highly Vulnerable DWSMA Page 2
Potentjal Contaminant Sources (PCS) PCS Codes

Material ~ Material Codes
Sludge Disposal Site SLDG
Solid Waste Management Site SWMS
Special Drainage Well (potential Class V) SPDW
Spills SPL
Storage or Preparation Area STOR
Agricultural chemicals Co10
Chemicals (Incuds RMP facilities here) C000
Fertilizers A050
Fuels, gases, and oils FON0
Hazardous substances (inctuds TRIS facliities here) C001
Road salt C020
Solvents and coatings S000
Pressure-treated wood C220
Waste (used unless one of the matex]als listed below apply) w000
Solid waste w100
Animal manure w520
Waste oils ‘ w700
Motor vehicle waste w710
Tires ' w120
Stormwater Basin SWB
Stormwater Injection Well (potential Class V) Swl
Stormwater Qutlet SROUT
Suspected Contaminant of Concern SCC
Chemical C000
Food, agricultural, and comsumer produets . A000
Fuels, gases, and oils F000
Materials and minerals M000
Pathogens POQO
Solvents and coatings S000
Waste W000
Underground Storage Tank UST
Chemicals C000
Fenilizers AD050
Fuels, gases, and oils FO000
Hazardous substances cool
Solvents and coatings S000
Waste w000
Waste - Metro Area WS
Wastcwater Disposal Site? WWDS
Wastewater Stabilization Pond WSP
Wastewater Treatment Pond WWTD
WEL

Wells

Al AAnTCoT gdd
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L}

PCS Inventory Requirements Highly and Very Highly Vulnerable DWSMA Page 3
Footnotes:
potential Contamination Sites (PCS) include the fo]lowing
Brownfields (BMS)

Delisted State Superfund Sites (DPLP)

Federal Superfund Sites (NPL)

Hazardous Waste Investigative/cleanup (HWIC)
No Further Remedial Action Planned (NFRAP)
State Superfund Sites (PLF)

Suspected Hazardous Waste Site (CERCL)
Voluniary Investigative Cleanup (VIC)

Stute Assessment Site (SAS)

24/ astewater Disposal Sites (WWDS) include the following:
Nasional Pollutant Discharge Elimination Sysrem (NDPES)
State Disposal System Permif (SDS)

P

List of Facility Designations and Cades

Residential
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Facility Codes and Desipnations

1100:  Private Flousehold (vsed unless one of the facility designations listed below apply)

1100-01:  Residence
1100-02;  Apartment of condominium
1100-03:  Mobile home park
1200:  Housing Services for Special Needs
1300:  Hotels, Motels, or Other Accommlodation Services
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Commercial

Facility Codes and Designations

2000: General Sales and Service (used unless one of the facility designations listed below apply)
2100: Retail sales or service
2110:  Automobile sales or service establishment
2110-01: Automotive/vehicle repair
2110-02: Car wash
2114:  Boat or marine craft dealer
3114-01: Boat services/repair/efinishing
2116:  Gasoline scrvices .
2120:  Heavy consumer goods, sales, or service establishments
3120-01: Furniture repair/refinishing
2122:  Hardware stores and home centers
2123:  Lawn and garden supply establishments
2124:  Department stores, warehouse clubs or superstores
2126:  Lumber yards and building materials
2130:  Dureble consumer goods, sales, ot service
2130-01: Paint stores
3200: Financial and insurance establishments
2300: Rental, leasing, and storage establishments
2400: Professional, scientific and technical services and general business
2416: Rescarch and development establishments (scientific, etc.)
2417:  Advertising, media and photography services
3417-01: Photogrmaphic services
2431:  Extermination and pest control establishments - non-agriculture
2452:  Janitorial
7453: Landscaping
2454:  Carpet and upholstery cleaning
2455:  Packing and crating services
2500: Food Services
2600: Personal Services
2600-01 Dry cleaners
2600-02 Laundromat
9700: Pet and animal services (except veterinary)
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Industrial

Facility Codes gnd Deﬁgﬂ ai{fons

3000: Manufacturing and Wholesale Trade (used unless one of the facility designations li
below apply)
3110 Food and beverages
3110-01: Food procesung plant
3110-02: Rendering plamt
3120: Tobacco manufacturlng establishment
3130: Textiles
3140: Leather and allied products
3210: Wood products establishment
3210-0): Wood preserving plant
1210-02: Sawmill
3220: Paper and printing materials
3220-01: Printing
3220-02: Paper mill
3230: Furniturc manufactuning
3310: Petroleum and coal products
3310-01: Petroleum refining/processing
3310-02: Asphalt production
3320: Chemical manufacturing/processing plant
3320-01: Plastics/synthetics manufacturing
3330: Nonmetallic mineral products
3330-01: Cement/concrete plants
3340: Primary metal manufacturing
3340-01: Foundry/metalplating
3340-02: Electroplaters
3350: Machinery manufacturing
3360: Electrical/electronic products manufacturing
3370: Transportation, automobile manufacturing
3410; Tewelry and silverware manufacturing
3420: Dolls, toys, games and musical instruments mapufacturing

3440: Sign manufacturing
3600; \Warehouse

ated
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Transportation, Cummunicaﬁon and Utllities
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Facllity Codes and Designations

4000: Transportation, Communication, Information, and Utilities (used unless one of the facility
designations listed below apply)
4110: Air {ransportation establishments
4120: Rail transportation ¢stablishments
4130: Road, ground, passenger, and transit
4140: Fleettrucking/bus terminals
4150: Marine and water transportation
4160: Courier and messenger services
4170; Postal service establishments
4180: Pipeline ransportation
4200: Communications and information establishments
4310: Electric power plant
4310-01; Power substation
4311: Hydroelectric power plant
4312: Fossil power plant
4313: Nuclear power plant
4314: Alternative energy SOUrces
4320: Natural gas, petroleurn, fuels, efc. establishments
4330: Water, stearn, air conditioning supply establishments
4340: Sewer, solid wastc, and related services
4340-01: Wastewater treatment plant
4341: Hazardous waste collection facility
4342: Hazardous waste treatment and disposal
4343: Solid waste collection services
4344: Solid waste combustor or incinerator
4345: Sanitary landfill (disposal)
4346: Waste treatment and dispogal
4346-01: Salvage yard
4346-02: Demolition debris landfill
4346-03: Composting site
4346-04: Recycling site
4346-05: Transfer station
4346-06: Dump
4346-07: State closed Jandfill

4347: Septic hauler
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Arts, Entertainment and Recreation
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Facility Codes and Designations

5000: Arts, Entertainment and Recreation (used unless one of the codes listed below appiy)
5100: Performing arts or supporting establishment
3130: Racetrack establishment
5140: Falrgrounds
5140-02: Stadium
5200: Muscums and other special purpose recreational establishments
5230: Zoo
5231: Garden
5233: Arboretum
5300: Amusement, sports; or recreation establishment
5360: Marina or vachting club facility operators
5370: Golf courses
5400: Camp, camping, and related establishments
5500: Natural and other recreational parks

Education, Public Administration, Health Care and other Tnstitutions

Facility Codes and Designations

6000: Education, Public Administration, Health Care, and Other Institutions (used unless one of
the facility designations listed below apply)
6100: Schools
§200: Dublic administration establishments
6310: Military installation and national security facilities
6320: Space research and technology services
6400: Public safety facilities
6500: Health and human scrvices facilities
6511: Clinics
§530: Hospitals
6600: Religious institutions
6710: Funeral homes and services
6720: Cremation and other services
6720-01: Cemetery
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Facility Codes gnd Designations

7000: Construction-Related Businesses

Miniug and Extractive Uses
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Faclllty Codes and Designations

$000: Mining and Extraction Establishritents

Agricu!ture and Forestry
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Facility Codes and Designations

9000: Apgriculture, Forestry, Fishing, and Honting (used un

listed below apply)

9140:
9154:
92201
9300:

9360:
9400:

9000-01: Farmm

9000-02: Crop production

9130-01: Orchard

9130-02: Vineyard

Greaphouse, nursery, and floriculture

Hay

Spraying, dusting, and other related services
Animal production, including slaughter

Fish hatcheries, fisheries, and aquaculture

Forestry and logging

less one of the facitity designations
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Scoping 2 Decision Notice Attachment
Potential Contaminant Seurce Inventory Requirements

Moderately Valirabls DWSMA |

The following current and historical potential contaminant sources and related codey,

" materfals and related codes, and facility designation and related codes are required to be

included in the potential contaminant source invenfory. Each potential contaminant source
identified must be assigned a facility designation and related code. In cascs where a materials
jdentification is xequired a materials designation and code must be assigned.

Potential Contaminant Sources (PCS) PCS Codes
Material Material Codes
Above-Ground Storage Tank - Greater than 1100 gallons AST
Chemicels C000
Fertilizers A0S0
Fuels, gases, and oils Fooo
Hazardous substances Co001
Solvents and coatings S000
Waste W00
Agricultural Drainage Well (potential Class V) ADW
Disposal Well (potentinl Class V) DISWLL
Industrial Drainage Well (potential Class V) INDW
Large Capacity Cesspoc] (potential Class V) CVLCC
Larpc Capacity Waste Water Disposal Site (potential Class V) CVWWD
Leaking Underground Storage Tank : LUST
Misc. Injection Well {potential Class V) INJWLL
Motor Vehicle Waste Disposal Well (potential Class V) CVMVW
Pipeline Facility PLFAC
Potential Contamination Site' PCS
RWLL

Recharge Well (potential Class V)
Reinjection Well (potential Class V) RIWLL
Solid Waste Manapement Site SWMS

Special Drainage Well (potential Class V) SPDW

Spills SPL

Storage or Preparation Area STOR
Chermnicals (include RMP facilitics bere) cooo
Fertilizers A050
Fusls, gases, and oils F000
Hazardous substances (include TRIS facilities here) C001
Solvents and coatings S000
Waste W000

SWI

Stormwater Injection Well (potential Class V)

FANCT CARTCP.g3ald
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| 94PN City of Wabasha

PCS Inventory Requirements Moderately Vulnerable

Potential Contaminant Sources (PCS)

Materia]

Suspected Contamjnant of Concemn

Chemical

Food, agricultural, and consumer products
Fuels, gases, and oils

Materials and minerals

Pathogens

Solvents and coatings

Waste

Underground Storage Tank

Wells

Chemicals

Fertilizers

fuels, gases, and oils
Hazardous substances
Solvents and coatings
Waste

Footnotgs:
Ipotential Contamination Sites (PCS) include the following:

Brownflelds (BMS)

Delisted State Superfund Sites (DPLP)

Federal Superfund Sites (NPL)

Hazardous Waste Iwestigative/cleanup (HWIC)
No Further Remedial Action Planned (NFRAP)

State Superfund Sites (PLP)

-+ Suspeeted Hazardous Waste Site (CERCI)

Volumtary Investigative Clearnup (VIC)

No. 7659 P 13

Page 2

PCS Codes
Materlal Codes

SCC
C000
A000
FO00
MO000
P000
S000
w000

UST
C000
A050
Fo00
C001
S000
w000
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List of Facility Designations and Codes

Residential
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Faellity Codes and Designations

1100:  Private Household (used unless one of the facility designations listed below apply)
1100-01:  Residence
1100-02:  Apariment or condominium
1100-03:  Mobile home park

1200:  Housing Services for Special Needs

1300:  Hotels, Motels, or Other Accommodation Services

Commercial

Faeility Codes and Designafions

2000: General Sales and Serviee (used unless one of the facllity designations listed below apply)
2100: Retail sales or service
2110:  Automobile seles or service establishment
2110-01: Automotive/vehicle repait
2110-02: Car wash
3114:  Boat or marine craft dealer
2114-01: Boat services/repair/refinishing
2116:  Gasoline services
2120:  Heavy consumer goods, sales, or service establishments
2120-01: Fumiture repair/refinishing
2122:  Hardware stores and home centers
7123:  Lawn and garden supply establishments
2124:  Department stores, warehousa clubs or superstorcs
7126:  Lumber yards and building materials
2130:  Durable consumer goods, sales, or service
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Industrial

Facllity Codes and Designations

3000: Manufacturing and Wholesale Trade

Transportanou, Communication and Utilities
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Facility Codes and Designations
Communication, Information, and Utilities

4000; Transportation,
4345: Samtary Jandfill (disposal)
4346' Waste treatment and disposal

4346-01: Salvage yard
4346-06: Dump
4346-07: State closed landfill

Arts, Entertainment and Recreation
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ﬂtcilitv Codes and Designafions

5000: Arts, Entertainment and Recreation
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PCS Inventory Requirements

Education, Public Administration, Health Care and other Institutions

No. 7659 P 11

Moderately Vulnerable Paged

Facillty Codes anﬁDesiﬂ?lal'l'ons ‘

£000: Education, Public Administration, Health Care, and Other Instituiions

Construction

Facility Codes and Designations

1000; Consiruction-Related Businesses

Mining and Extractive Uses
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Facility Codes and Designatiohs

§000: Mining and Extraction Establishments

Agriculture and Forestry
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Facility Codes and Designations
9000; Agriculture, Forestty, Fishing, and Hunting
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Scoping 2 Decision Notice Attachment

Potential Contaminant Source Inventory Requirements

The following current and historical potential contaminant sourcey and related codes, and
facility designation and related codes mnst be included in the potential confaminant source

inventory. [Each’ potential contaminant source i
designation and related code.

dentified must be assigned a facility

Potentia] Contaminant Sources (PCS) PCS Codes
Large Capacity Cesspool (potential Class V) CVLCC
Large Capacity Waste Water Disposal Site (potential Class V) CVWWD
Motor Vehicle Waste Disposal Well (potential Class V) CVMVW
Wells WEL

List of Designated Facilities and Codes

Residential
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Facility Codes and Designations
1000: All Establishments Offering Residence

Commercial

Facility Codes and Designations

2000: General Sales and Service
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Facility Codes and Designations

3000: Manufacturing and Wholesale Trade

Transporiation, Communication and Utilities
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Facilify Codes and Designations

4000: Transportation, Communication, [nformation, and Utilities

Arts, Entertainment and Recreation

e 4T

Facifity Codes and Designations
5000: Aris, Entertainment, and Recreation

Education, Public Administration, Health Care, and other Institutions

Facility Codes and Designations
6000; Education, Public Administration,

Health Care, and Other Institurions
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: PCS Inventory Requirements

L

Non-Vulnerable DWSMA Page 3

Construction

Fuacility Codes and Deglgnations

7000: Construction-Related Businesses

Mining and Extractive Uses

Facility Codes and Designations

8000: Mining and Extraction Establishments

Agriculture and Forestry
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City of Wabasha Well Head Protection Plan Part 1
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CITY OF WABASHA WELLHEAD PROTECTION PLAN
Part 1

SOURCE WATER ASSESSMENT FOR WABASHA

ID Number: 1790013

Facility Contact: David Vosen
(651) 565-4568
Wabasha City Hall
Wabasha, MN 55981

MDH Contact: Art Persons

(507) 292-5138
18 Wood Lake Drive Southeast
Rochester, MN 55904

art.persons@health.state.mn.us
Status of the Source Water Protection Plan:

The water supply system has designated its wellhead protection area(s) and prepared assessments of
well and aquifer vulnerability as specified under Minnesota Rules Chapter 4720. See the Source Water
Assessment Area on Figure 1.

Description of the source water - The water supply for Wabasha is obtained from two primary wells.
Well depth (in feet), well status, aquifer(s) used, and sensitivity of the source(s) of drinking water are
listed in the following table.

Table 1. Municipal Well Information

Unique Well Depth | WellUse | Aquifer Aquifer Well
Well No 1D Sensitivity Sensitivify
Alluvial
219157 | Well l 200 Primary deposits High High
Alluvial
219158 | Well2 200 Primary deposits High High

Well construction assessment - The water wells used by the Wabasha meet current standards for
construction and maintenance. These factors do not contribute to the susceptibility of the source water to
contamination.

Well Sensitivity - Well sensitivity refers to the integrity of the well due to its construction and



maintenance. It is based on the results of the well construction assessment. The wells are not
susceptible to contamination because they meet current construction standards.

Aquifer Sensitivity - Aquifer sensitivity refers to the degree of geological protection afforded
aquifer(s) used by the pubiic water supply. The alluvial aquifer is considered to exhibit a high
sensitivity to contamination because of the local geological setting.

Source Water Susceptibility - Source water susceptibility refers to the likelihood that a
contaminant will reach the source of drinking water. It reflects the results of assessing well
sensitivity, aquifer sensitivity, and water quality data. The source of drinking water is
considered to exhibit a high susceptibility to contamination because of the local geological
setting.

Contaminants of concern — Low levels of nitrate (less than 3 parts per million) are consistently
detected in the water in the wefls. However, the water supplied to users meets state and federal
drinking water standards for potability. For further information, please contact the MDH
representative listed at the beginning of this assessment,



WELLHEAD PROTECTION AREA DELINEATION

This report documents the delineation of the welthead protection area and the drinking water
supply management area for the City of Wabasha, Minnesota. These delineations were prepared
in accordance with the Wellhead Protection Rule, MR 4720.5100 to 4720.5590 (rule). The
wellhead protection area for the primary water supply wells were calculated using an analytic
element ground water flow model described in this report. The Minnesota Department of Health
(MDH) prepared this report at the request of the City of Wabasha,

The delineation of the composite wellhead protection arca (WHPA) included characterization of:

o the hydrogeologic setting including the groundwater flow directions and flow boundaries,
e aquifer properties by aquifer test data and published representative values,

o location and pumpage of other high capacity wells in the area,

s the city water demand (daily volume of water pumped), and

e sclection of a time of travel for the capture zone analysis, not less than 10 years.

The City of Wabasha entered the wellhead protection program on the basis of the size of the
population served and the vulnerability to contamination of wells serving the community.

Hydrogeological Setting
Geology

The hydrogeological setting is the combination of physiography and geology that determines the
movement of ground water. The City of Wabasha is situated in the Mississippi River Valley in
southeastern Minnesota, Figure 2. The city is located between the biuff to the west and river to
the east on the relatively flat river terrace and flood plain landforms. Ground water elevations
based on water levels recorded on drilling records, Figure 3 show similar trends. The geology of
the area is well mapped at a regional scale. A geologic atlas has been published for Wabasha
County and this information is invaluable for defining the subsurface conditions (Runkel 2001
and 2002).

Locally, the soil survey for Wabasha County indicates that the soils are all characterized as silty
loam developed on alluvium and sedimentary bedrock. Figure 4 shows the distribution of
sediments types in the shallow subsurface (from the county atlas coverage, verified with the
Wabasha county soil survey).

Geological cross sections of the area around Wabasha illustrate the sequence and relationships
between the geological units, The flood plain alluvium is composed of sand and gravel and is
about 180 feet thick. This body of sand and gravel is underlain by low permeability sedimentary
bedrock, Figures 5 and 6. The city water supply wells are constructed to draw ground water
from the base of the alluvial deposits. The only finer grained deposits above the river elevation
are located in the bottoms of the local small drainages along the bluff face, characterized as silty
alluvium or slackwater deposits, Figure 4.

In the Wabasha area, the youngest sedimentary bedrock layer is the basal part of the Prairic du
3



Chien Group at the top of the bluff, The top of this unit has been removed by erosion leaving a
maximum thickness of about 200 feet at the bluff edge. The Prairie du Chien Group is
composed primarily of dolomite, a soluble rock, with fractures and solution weathered conduits
that easily transmit ground water. In Wabasha, this unit usually does not contain water because
of the topographic relief and the hydraulic connection to the Jordan Sandstone below.

The Jordan Sandstone is about 100 feet thick and is composed of poorly cemented quartz sand.
This sandstone may contain the water table at the bluff edge in some places. Below the Jordan is
an 85-foot thick layer of dolomitic shale called the St. Lawrence Formation, a regional aquitard
that substantially limits the vertical movement of ground water to underlying bedrock layers.
Because of the hydraulic resistance of the St. Lawrence, the water table is supported in the
Prairie du Chien - Jordan away from the bluff edge. Although, the closest mapped springs are
found in the St. Lawrence and Franconia Formations to the west of Wabasha in the Trout Creek
drainage.

Below the St. Lawrence Formation is the Franconia F ormation, composed of fine sand and shale,
which is about 155 feet thick. The Ironton — Galesville Sandstones underlie the Franconia and
are about 100 feet thick. In Wabasha, these units are the uppermost bedrock Iayers that
consistently contain ground water, Figure 6.

These bedrock layers (Franconia Formation and Ironton - Galesville Sandstones) and the sand
antd gravel of the river terraces are underlain by the Eau Claire Formation. The Eau Claire is a
sandy shale that is about 175 feet thick and is a regional aquitard. Below the Eau Claire
Formation is the Mt. Simon Sandstone which is about 300 feet thick. The Mt. Simon Sandstone
is mapped as being in contact with the alluvial sand and gravel deposits at the eastern edge of the
city near the Mississippi River and down gradient from the city wells, Figure 5.

Criteria Used to Delineate Wellhead Protection Area
Direction of Groundwater Flow

The direction of ground water flow is relatively casy to determine. Regionally, in all aquifer
layers, ground water is flowing from the topographic high west of Wabasha towards the
Mississippi River to the east, Figure 3. Water levels from drillers’ records show this trend even
though the variability of the data is high. Normally, much of the variability in the water
elevations reported on well logs is the result of the different years for which data were reported.
In Wabasha other significant causes of variability are: the sparse distribution of wells in the
various aquifer [ayers, and a strong vertical hydraulic gradient in the bluff area, The transition
between confined to unconfined conditions is different for each aquifer depending on: recharge
rate, proximity to the bluff face, permeability, occurrence of fractures, and permeability of
alluvium in the drainage way. Few wells are constructed with a similar open interval within a
particular aquifer. Therefore, quite a bit of variability in static water elevations is to be expected.
This introduces additional uncertainty in local flow directions in the bedrock aquifers,

The direction ground water flow in the alluvial sand and gravel deposits is also variable but is
more easily described as flowing from the base of the bluff towards the Mississippi River.

In profile, from west to east, the alluvial aquifer is wedge-shaped and slopes from an elevation of
about 730 fect to the Mississippi River at 667 feet. The base of the aquifer is at about 515 feet
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¢levation. The ground water elevation at the bluff face in the subsurface is about 685 feet. The
gradient of the water table surface from the bluff to the river is about 0.0036 (18 t./5000 ft.) and
the angle of flow is to the northeast at about N40°E in the vicinity of the public water supply
wells.

Groundwater Flow Boundaries

The horizontal extent of the aquifer system used by the wells is a lozenge shaped deposit of
alluvial sand and gravel limited by the river bluff on the west, the Mississippi River to the east,
Brewery Creek to the north and Robinson Lake to the southeast, Figure 2. The geometry of the
alluvial sand and gravel is such that the upgradient boundary is the bluff face and the
downgradient boundary is the Mississippi river. Cross gradient boundaries are not as significant
as the alluvial deposits narrow considerably to the north and south where the river is closer to the
bluff.

The bedrock fayers exposed in the bluff at the same elevation as the alluvium are the Ironton —
Galesville Sandstones, Figure 6. These materials are in an upgradient direction and are
presunied to be hydraulically well connected to the alluvial sands and gravels. Ground water
divides within the Franconia — Ironton Galesville aquifer system are based on topographic relief
and are regional in extent, Figure 3. The sedimentary bedrock aquifers are hydraulically
confined to the west where there is a significant thickness of younger bedrock layers. However,
the St. Lawrence Formation has been removed by erosion in the river valleys and the Franconia
— Ironton Galesville aquifer is hydraulically unconfined at the bluff edge, as is the alluvial
aquifer.

To the east, the Mississippi River provides a flow boundary to the alluvial aquifer. The
connection between the aquifer materials and the river is not well known. However, a large
difference between the river elevation and ground water elevations in wells is not seen at the
rivers’ edge. This indicates a close hydraulic connection and that the river represents a drain for
the aquifer.

Beneath the river terrace and alluvial aquifer, the Eau Claire Formation represents a no-flow
boundary. At the eastern part of the city, more than a mile from the city wells, the Mt. Simon
sandstone is the upperinost bedrock. This area is sufficiently far from the city wells that the
discharge from the Mt. Simon Sandstone upwards into the river terrace deposits is not
considered important for the purposes of the delineation.

There are three sources of water to the alluvial aquifer in Wabasha: 1) the water contributed by
the Ironton — Galesville Sandstones to the alluvium in the subsurface where they intersect at the
bluff edge, 2) the direct infiltration from precipitation on the river terrace, and 3) focused
recharge in closed depressions on the terrace surface or at the base of the bluff contributed by
runoft from precipitation and snowmelt.

Therefore, the most important determinants for groundwater flow in the alluvial aquifer system
are the relative quantities of infiltration from precipitation, focused recharge at the bluff edge
and lateral flow into the terrace deposits from the Franconia - Ironton Galesville aquifer. There
are no direct measurements of these quantities available; therefore, reasonable ranges are to be
defined in the modeling process.



Aquifer Transmissivity
Franconia - Ironton Galesville aquifer

No pumping tests exist for this aquifer near Wabasha. Therefore, transmissivities for the
Franconia - Tronton Galesville aquifer used in the model are derived from regional published
values, specifically the Metro Model, Layer 4 (Seaburg and Hansen, 2000).

Alluvial Aquifer

The community wells are completed in this aquifer and an aquifer test was conducted by the
MDH on Wabasha well 2 (242058) on January 20, 2004, This test included data from two
observation wells, Wabasha 1 (242057) and a U.S. Army COE. Monitoring well (268130), The
aquifer fest plan for the alluvial aquifer submitted under MR4720.5320 was approved on January
16, 2004. The aquifer propertics calculated from these data were 168,000 fi%/day and a storage
coeflicient of 0.05. These quantities are consistent with a highly permeable, unconfined, aquifer
sciting.

Volume of Water Pumped
Public Water Supply Wells

By rule requirements, the historic high pumpage must be used for each well from the last five
years; or if projected pumping is higher, then that quantity must be used in the delineation
model. For this requirement, the DNR State Water Use Database was queried to obtain pumpage
from 2001 through 2004. The public water supplier provided the pumpage for 2005. This
information is shown below in Table 2 and the highest annual rates are bolded for the year
reported.

Table 2.
Water Production from Wells by Year
(Amounts in Millions of Gailons)

Modeled

Well Aquifer | 2001 | 2002 | 2003 | 2004 | 2005 | S-year high | Rate (m’/day)
1

(242057) | Allavial | 72.4 | 59.9 | 65.6{ 51.5]| 56.2 724 751
2

(242058) | Alluvial | 66.3 ] 71.5] 80.2 ] 79.6 | 82.2 82.2 832

Other High Capacity Wells
The DNR data set of high capacity wells was also queried for nearby wells that may influence
the capture zones of the community wells, There are no records of nearby wells pumping a
sufficient amount to interfere with the community wells.
Time of Travel for Capture Zone Analysis

The minimum time used for time of travel calculations is ten years, as specified in the rule.

6



Method Used to Delineate the Wellhead Protection Area

The Franconja — Ironton Galesville and alluvial aquifers were modeled with the code MLAEM,
Version 5.1.08, written by Dr. Otfo Strack at the University of Minnesota. This code was chosen
primarily because of the availability of high quality published data sets for the Franconia —
Ironton Galesville aquifer and other efficiencies gained with linking the model to geographic
information systems. Other benefits are that the transition from confined to unconfined
conditions is handled internally to the model code and is therefore not a concern for setting up
the model.

An existing data set developed by the Minnesota Pollution Control Agency for the Metro Model
Project, Layers 4 and 5, was modified for use in the area of Wabasha (Hansen and Seaberg,
2000). Specifically, the layer 4 data set was used as a single layer to simulate the regional
Franconia — Ironton Galesville aquifer, It is particularly applicable to situations likc Wabasha
where the river terrace deposits along the Mississippi River valley abut these sandstone
formations. The model input and solution files are available from the MDH.

Conceptual Model

Regionally, younger bedrock units cover the Franconia -Ironton — Galesville aquifer over much
of the modeled area. Figure 7 shows the regional views of the model elements in the vicinity of
Wabasha. The model incorporates recharge through these overlying sediments as a specified
recharge layer on top of this aquifer. Outflow is simulated by lines of head (elevation) specified
discharge representing the larger rivers. Regionally, the recharge rate is quite small because of
the deep confined hydraulic conditions, in the range of 0.014 inches/year (1.0¢ -6 m/day). In the
Wabasha area, the recharge through the overlying St. Lawrence Formation to the Franconia —
Ironton Galesville aquifer is estimated to be 3.5 inches/year (2.4¢ -4 m/day) based on a regional
water balance. This is a reasonable increase in recharge based on the removal of protective
cover by erosion. In addition, where the aquifer materials are exposed in the bluff, fractures
have been opened from unloading and weathering. These fractures transmit water vertically
much more easily than where the aquifer is deeply buried. The base of the aquifer is the top of
the underlying Eau Claire Formation and is considered a no-flow boundary in this model. This
is a reasonable assumption because regionally in the Mississippi River valley, where the Eau
Claire is present, the age of ground water in the Mt. Simon Sandstone below is thousands of
years old. This indicates that the Eau Claire Formation is an efficient aquitard. Representative
aquifer properties for the regional model are shown below in Table 3.

Locally, the alluvial sand and gravel aquifer is contained within the regional bedrock aquifer as a
polygonal aquifer inhomogeneity with the same thickness, base elevation, and porosity, Figure 7.
Inside the alluvial aquifer polygon, the permeability is set to that calculated from the aquifer test,
168,000 ft¥/day. The saturated thickness of the aquifer is 150 feet and the resulting permeability
is 1120 ft/day (341 m/day). The recharge from infiltration over the alluvial aquifer is estimated
to be 18.5 inches/year (9.0e -4 m/day), about half of the annual precipitation in this area.



Table 3.
Representative Aquifer Properties
Franconia — Ironton Galesville Aquifer

Aquifer Thickness Base Elevation | Permeability Transmissivity | Porosity
Name

Meters | Feet |Meters |Feet | M/day | fi/day | f%/day %
:Rechiarge boundary representing the StiLawrenée Shals, a régional aguitard:20.00075 m/day’
Franconia -
Ironton 58 192 155 518 | 1.7 5.3 1060 0.25
Galesville

*No-flow boundary representirig the Eaui Claire Shale, a regional aquitard.

Figure 8 shows detail added to the model in the arca that can be expected to contribute water to
the wells. A specified flux polygon was used to simulate the internally drained gravel pit one
block north of the wells, where all precipitation is likely to infiltrate. The recharge in this area is
estimated to be 32 inches/year (2.2e -3 m/day), Also, a string of specified flux line elements
was placed at the upgradient boundary of the alluvial aquifer polygon to simulate the infiltration
from runoff contributed by the small drainages along the bluff face. Little infiltration is
expected to take place through the silty alluvium in the base of the small drainages and most, if
not all, unoff is expected to reach the higher permeability soils on the river terrace. The
estimated volume of water contributed by each small drainage is shown on Figure 8 in cubic
meters/year. This estimate is one half of the average yearly precipitation that falls on these
watersheds, about 0.4m. The line elements are used to prorate these volumes over the length of
the bluff adjacent to the river terrace. There are also some small streams that cross the terrace
which are expected to contribute water to the aquifer close to the bluff. The bed resistance for
these elements is unknown but was assumed to be small and set at 10 days. Closer to the river
where floodplain deposits have been mapped, the streams are at the same elevation as the river.
This area has a significant amount of emergent wetland vegetation and can reasonably be
assumed to have a different connection to the aquifer. The stream resistance in this area was set
at 100 days.

Model Calibration and Seusitivity Analysis

For the regional Franconia - Ironton Galesville aquifer Seaberg (2000) and Hansen and Seaberg
(2000) describe their calibration process and sensitivity analysis. Independent of the published
work, this model was calibrated for local water elevation and flux over a reasonable range of
recharge values,

As the largest unknown in the model is the quantity of focused recharge, the infiltration from the
specified flux elements along the biuff edge was varied from 20 to 120 percent of the runoff
predicted from the small drainages. The value of 100 percent produced the smallest error in
water elevation. Also, the flux computed by the model at a point was compared to that computed
with the simple equation of flow (transmissivity * gradient = discharge). Under non-pumping
conditions, at a spot about 800 fi southeast of the wells, the model produced a discharge of 14
m?/day and the flow equation discharge was 17 m*/day (168000 * 0.0036 = 605 ft*/day). At the
same spot, under pumping conditions (higher gradient), modeled discharge was 25 m*/day. The
range of flux computed by the model is within what is expected from the observed conditions.
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The water elevations computed by the model were compared to those from well records used to
develop the ground water flow field (Figure 3) and are shown on Figure 9. These data are quite
sparse and from different aquifer layers, so the correlation is particularly poor in the bedrock
aquifer. The error ranged from 88 to —31 feet with an average error of 13 feet. In the alluvial
aquifer, the calculated water levels are ranged from 8 to — 41 feet with an average error of -11
feet, These errors can be compensated for by adjusting the infiltration or permeability but just as
easily may be the result of 1) inaccurate well locations, or 2) differences in the screen ¢levations
of the various wells within the aquifers. In the bedrock portion of the model, the largest source
of ertor is the reference water elevations, which are particularly sensitive because of the high
topographic relief. Additional error is introduced because few wells are constructed with a
similar open interval within the aquifers. This is compounded in the bedrock aquifer by
complexities of the local flow system in regards to: 1) the transition between confined to
unconfined conditions, 2) local recharge rates, 3) variations in permeability within the units, and
occurrence of fractures. Whereas, a thick unconfined alluvial aquifer will commonly show
vertical gradients because of the combination of the effects of gravity drainage, partial
penetrating pumping wells, and textural variations caused by fluvial depositional processes
(fining upward sequence).

The sensitivity analysis shows that the bedrock model is most sensitive to recharge and discharge
(river bed) resistance. Other, less sensitive parameters are the thickness, permeability, and
porosity of the sandstone layers. The alluvial aquifer is quite sensitive to infiltration and
permeability. The least sensitive paramneter is the bed resistance of the perennial streams.

Model Uncertainty Analysis

In the alluvial aquifer, the uncertainty analysis consisted of evaluating the effects infiltration and
focused recharge on the extent of the capture zones. A different evaluation was performed for
Franconia — Ironton Galesville aquifer by variation of the aquifer permeability.

Because of the farge uncertainty associated with different sources of recharge, the strength of the
specified discharge elements along the bluff edge was varied from 20 to 100 percent of the
runoff predicted from the small drainages. Capture zones were generated for each of these input
conditions. The additional focused recharge from the gravel pit to the north of the wells was
assumed to 100 percent of the average precipitation for each of the model runs.

The additional uncertainty analysis of the Franconia — Ironton Galesville aquifer consisted of
evaluating the effects of different aquifer permeabilities on the extent of the capture zones.
There is a lack of knowledge regarding the effective perineability of the Franconia — Ironton
Galesville aquifer in Wabasha. Ordinarily the deep confined conditions, low ground water
gradient, and relatively consistent aquifer properties produce a low uncertainty for delineations
in this aquifer. However, in Wabasha where the bedrock layers are exposed in the blufT, vertical
hydraulic gradients are strong and fiactures have been opened from unloading and weathering.
These fractures transmit water much more easily than would otherwise occur where the aquifer
is deeply buried, The effects of the fracturing are difficult to predict and contribute to the
uncertainty in recharge and discharge rates for the sandstones at the bluff edge. To address this
uncertainty the permeability of the Franconia — Ironton Galesville aquifer was varied to 5 times
the regional representative value of 1.7 m/day. This was to include possible upgradient areas
that may contribute water from outside of the bluff drainages. Increases in permeability of the
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bedrock aquifer had a negligible effect on the size of the capture areas.

Together, the different results of the varied input parameters showed that the flow system is
dominated by infiltration from precipitation, and in particular, the focused recharge from runoff
contributed by the small drainages along the bluff, A smaller but significant source of focused
recharge is the gravel pit to the north of the wells. Infiltration from perennial streams that cross
the river terrace deposits is a minor component of the recharge. The least significant source of
water is from the sedimentary bedrock in the subsurface. Because of the large influence of
precipitation in the flow system, no water is expected to reach the wells from the Mississippi
River except under extreme drought conditions.

Capture Zone Analysis and Surface Water Contribution Area

Capture zones were developed for the community wells for a range of times of travel, from one
to ten years for the alluvial aquifer, Figure 10, Where the Franconia - Ironton Galesville aquifer
materials meet the alluvial aquifer in the subsurface, the capture zones extend up to 500 feet into
the bedrock aquifer. This distance is significantly smaller than the distance to the surface water
drainage divide from the base of the bluff, on the order of 8000 feet. Because of the unconfined
aquifer conditions and the imodeled sensitivity of the capture arca of the wells to infiltration, a
surface water contribution area was delineated to include the four small drainages directly
upgradient along the bluff face. These areas are aiso shown on Figure 10. Of particular note is
the area of overlap between the gravel pit surface water contribution area and the one — year time
of travel to the wells.

Emergency Response Area (one year time of travel)

The rule requires that a one-year time of travel be delineated so as to serve as an emergency
response area (ERA) for the community wells, Figure 11. The one-year capture zone reflects the
very high permeability of the alluvial sand and gravel and the influence of infiltration on the size
of the capture zone. The area of overlap of the gravel pit area and the one — year tiine of travel
causes the entire gravel pit drainage area to be included in the ERA.

Wellhead Protection Area

The composite wellhead protection arca (WHPA) delineated for the community wells is shown
on Figure 11. The composite WHPA is made up of the two types of capture areas, the arcas
calculated by the ground water flow model and the surface water contribution area.

DRINKING WATER SUPPLY MANAGEMENT AREA DELINEATION

The drinking water supply managemnent area (DWSMA) was delineated by combining the
wellhead protection area with the public land survey boundaries, roads, and shoreline, All
properties directly overlying the capture zones of the wells were included in the DWSMA,
Figures I and 11. The City of Wabasha was responsible for the DWSMA delineation and used
areal photos, adjacent township plats and topographic maps to delineate this boundary,

Recommendations for Future Refinements and Use of the Model as a Planning Tool

The model could be improved by the collection of accurate long-term water level data in wells in
10



Wabasha. In addition, chemical analysis of water samples from the community wells, nearby
domestic and monitoring wells, and nearby springs and streams might help refine our
understanding of the aquifer system., The types analyses performed should include temperature
logging to gauge recharge events and stable isotope analyses of water.

The purpose of this work is to attempt to refine the location and volumes of recharge to the
aquifer. The MDH can assist with much of the design, set-up of the data collection, and
analysis and interpretation, The public water supplier will be responsible for taking some water
samples and forwarding the samples to the MDH for analysis. The benefits of this work will be:
improved estimates of overall recharge rates, the location and timing of focused recharge, and
the definition of possible influence of the Mississippi River on the aquifer. This will improve
the predictive ability of the model to evaluate the movement of contaminants toward the wells.

Recommendations for Protecting Drinking Water Quality

The lack of any geologically protective material over the aquifer and the high permeability of the
aquifer materials cause the wells to be particularly vulnerable to contamination from human
activities on the land surface. Therefore, all types of land use must be managed to minimize the
risk of contaminating the ground water.

VULNERABILITY ASSESSMENTS
Well Vulnerability

The well vulnerability assessments generated by the MDH Public Water Supply database are
referenced in Appendix A. The age of the wells indicate that they were constructed using cable
tool methods. Because of the age of the wells, the construction technique probably did not
include any grout to seal between the aquifer material and the well casing. The vulnerability of
the wells resulting from this type of construction and age is high.

Aquifer Vulnerability

The aquifer used by the wells is classified as having a high vulnerability to contamination by the
absence of geological protection at and near the well site and water quality indicators found in
the well water. The aquifer vulnerability assessment for the wells is based on the following
protocol and is summarized in Table 4.

Aquifer Vulnerability Types:

High - Little to no clay or other protective low permeability material between the aquifer
and the ground surface and indication of susceptibility to contamination by the
presence of various cheinicals or tritium,

Moderate -  Some overlying materials that may be protective and/or no chemical detections or
tritium in the well water.

Low - Forty or more feet of low permeability materials are present and/or no chemicals
or tritium have been detected.
The hydrogeology of the aquifer used by the wells causes the vulnerability to be high. There is a
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general lack of protective, low permeability, material over the aquifer, Figure 4. The soils in the
area are all derived from permeable materials: alluvial sand and gravel and bedrock colluvium.
Nitrates, fypically seen in vulnerable aquifer settings, have consistently been found in the water
from these wells, but at concentrations less than 3 ppm. Other chemicals associated with
vulnerable aquifer settings such as pesticides and volatile organic chemicals are routinely
sampled for but have not been detected within the last ten years,

Table 4.
Aquifer Vulnerability Assessment

Feet of
MN clayin | § 2=
Unique | Well drillers | & |5 & | Chemical Aquifer
Number | Name |  Aquifer log | P |% S| Detections | Vulnerability
219157 |1 Unconfined |0 X 11-2 ND High
Alluvium
219158 |2 Unconfined |0 X i1-2 ND High
Alluyvium

Key: x=not sampled
ND = not detected

Drinking Water Supply Management Area Vuluerability
The DWSMA vulnerability is shown on Figure 12 and is divided into the following three areas:

High - The unconfined alluvial aquifer is not protected from the influence of human activities on
the land surface by any persistent layers of fine-grained material. A significant volume of
precipitation makes its way into the aquifer by infiltration. Runoff of precipitation and snowmelt
from areas of higher elevation also provides recharge to the alluvial aquifer. This surface water
enters the aquifer as focused recharge near the base of the bluff within the ten-year time of travel
to the city wells. On this basis, the DWSMA for the public water supply wells is considered to
be highly vulnerable over most of the alluvial aquifer.

Moderate - A moderate vulnerability is assigned to the area on the east side of the capture zone
where fine-grained wetland deposits overly the aquifer. The silty alluvium in the base of the
drainages along the bluff face is also classed as moderate where it overlies permeable bedrock.

Low - Where the DWSMA is delineated over younger bedrock layers, the infiltration is

considerably smaller and the vulnerability is considered low. Therefore, in the surface water
contribution area, land uses should be managed to reduce contaminant loading to runoff.
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Drinking Water Supply Management Area (DWSMA) Vulnerability

Vulnerability to Contamination
H - High _
M - Moderate os o0 _ 05 Mies
L-Low 5
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APPENDIX A

Public Water Supply Well Vulnerability Rating
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'MINNESQTA DEPARTMENT QF HEALTH é
SECTION OF DRINKING WATER PROTECTION a%b?
SWP Vulnerability Rating Visat

623 Robert 5t H. 5t Paul MH 53153
P.0. Box §49735 SL Paut MN 55184 - 0975

PWSID: 1790013 TER: 3
BYST=M NAME: Vyabasha WHP RANK:
WELL NAME: Well #4 UNIQUE ‘AELLA: (00242057

COUNTY: Wabasha TOWNSHIP KUMIER: RANGE SECT:ON: QUARTERS:
CRITERIA; DESCRIFTION:; PONTS:
Aquifer Nams(a) Indeismainate

DMR Geologic Sensitivity Rating High 9
L Scora o}
Gebdiogic Crata Front Dsta Infemred From Neanyy \We'ls
fear Consfructed 1350

Constructen Mathod Cabla Tee¥Bored 0

Casing Oz2pth 175 10
Well Depth 200
Casing grouled into borehola? Unknown il
Cement grout befszan casings? Mot applicabls 9
Ali canings extend to fand surfaca? Yes 0

Grave! - packed cagngs? Ho 0
Wood of masaty casing? No 0

Ho'es or cracks i1 casing? Unknawn 2
[solation dsterca viclstions? a
Pumping Rate 650 10
Pathegan Defected? o

Surface Water Character 0
Naximum nirats defected 26 10M7HE8 10

WFaximum tritium detacled hi}

AU Unknowan

Men-THMS VOCs defecied? \r’?JLN': LE

Pesticides defecisd? Alrazine 070811531
2

Carbon 14 age Unknown
Welhaad Prolsclion Score e}
Welihead Protectien Vulnaratiity Rating VULHERABLE

Vulnerabifity Ovarnddan:

CONMENTS
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LSO MINNESOTA DEPARTMENT OF HEALTH é
MH SECTION OF DRINKING WATER PROTECTION ;%‘h o

BERMTHINT 03 HELITH SWP Vulnerability Rating
625 Robert S£. N. 5L Pauf KiN 35155
P.0. Box 64975 5t Paul BN 35764 - 0973
PWSID: 1790013 TER: 3
SYSTEM NAME: Wabasha WHP RANK:
WELL NAKE: Wsll#2 UNIQUE WELL 3 £7242053

COUNTY:  Wabasha TOWNSHID KUMIER: RANGE: SECTION: QUARTERS:
CRITERIA: DESCRIPTION: POINTS:
Agquiter Nama{s} fndstaminate

ONR Geologic Sensitvity Rating High 0

L Seore a

Geologic Bata From Dafa Infared Fram Neary We'ls
Year Constructed 1250
Canstruetion Method Cabla ToolBored 9
Casing Depth 175 12
Wel Depth 200
Casing groted info borehols? Mo a
Cement grout betxssn cesings? Nof cpplicabla H
Al caslngs exlend ta land surfaca? Yes a
Gravzl - packed casings? Na 4
Wood of mesonry ¢asing? Ho o
Ho'es o eracks in casing? Unknawn 0
[sofation dsfance vioktions? 0
Pumping Rata 810 10
Pathagen Detacled? o
Surface Water Character 0
Raximun nirate dafected 17 10M79094 10
Maximum ritlum detected N b
Lnknown

Non-THAS YQCs detecizd? \.‘fJLNERA"ELE
Pesticides detecied? Alrazing 07/08/1%31

0
Carbon 14 ags Urkaown
Wellhaad Protection Score 3

VULNERABLE

Welhead Protaction Vulnerabilty Ratrg

Yulnerahfly Overriddan:

COMIMENTS
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Appendix III
Potential Contamination Sources Inventory for DWSMA






City of Wabasha
Wellhead Protection Plan

Potential Contaminant Source Inventory
in Drinking Water Supply Management Area
Total by Facility Type
Above ground storage tank LOW . 25
Air release permit LOW 1
Animal feedlot HIGH 3
Dump LOW 1
Hazardous waste generator LOW 28
Individual sewage treatment system HIGH 24
Leaking underground storage tank MODERATE 2
Pipeline facility LOW 1
Pit LOW 4
Registered tank permit LOW 3
Solid waste permit LOW 1
Storage or preparation area LOW 10
Surface water intake LOW 1
Underground storage tank MODERATE 12
Wabasha County Fair Grounds LOW 1
Well LOW 48
Public Water Supply - Well LOW 5







City Of Wabasha
Wellhead Protection Plan
Potential Contaminant Source Inventory
1n Drinking Water Supply Manangement Area

Detailed fnventory
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City Of Wabasha
Wellhead Protection Plan
Patential Contaminant Source Inventory
in Drinking Water Supply Manangement Area
Detailed Inventory
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Appendix IV

Potential Contamination Sources Inventory for ERA






City of Wabasha
Wellhead Protection Plan

Potential Contaminant Source Inventory

in Emergency Response Area

Total by Facility Type

Above ground storage tank

Hazardous waste generator HIGH 6
Individual sewage treatment system HIGH 3
Leaking underground storage tank HIGH 1
Registered tank permit HIGH 1
Storage or preparation area HIGH 4
Underground storage tank HIGH 5
Well HIGH 17
Public Water Supply - Well HIGH 3
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Appendix V

Potential Contamination Sources Inventory for IWMZ
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Appendix VI
City of Wabasha Zoning Map












Appendix VII
City of Wabasha Comprehensive Plan Maps
























Appendix VIII
City of Wabasha Soils
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Wabasha County, MiNNesota..........cvvcieiiiniiceee e 15
BfE--Boone loamy fine sand, 18 to 35 percent slopes.......ccccoveviviieniencs 15
BhD—Boone and Chelsea joamy fine sands, 12 to 18 percent slopes....... 15
BkA—Burkhardt gravelly sandy loam, O fo 2 percent sfopes............ccce..e.. 17
BkB—Burkhardt gravelly sandy loam, 2 to 6 percent stopes...........cccceeen 17
BrA—Burkhardt loam, 0 to 2 percent slopés........ccccvvviicniccincnnnne 18
BrB—Burkhardt loam, 2 to 6 percent slopes......ccecvvvieeecivmvennccinire s 19
BtA—Burkhardt sandy loam, 0 t0 2 percent slopes......c..coovevcieciireencnen 20
BtB—Burkhardt sandy loam, 2 to 6 percent Slopes...........ocevviiviin i 20
BtC2—Burkhardt sandy loam, 6 to 12 percent slopes, moderately
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CaB-—Chaseburg fine sandy loam, 2 to 6 percent slopes..........cocvirveeenen. 22
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DrB—Dubugque silt loam, shallow, 2 to 6 percent slopes......cocceceeveeereecnnes 30
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LT eTs [T« O RUR 30
DrD2—Dubuque silt loam, shallow, 12 to 18 percent slopes, moderately
LT oo [T« SO il
DrE—Dubugue silt loam, shallow, 18 {0 25 percent slopes.......coecevveevnneee 32
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N639G—Frontenac-Lacrescent complex, 30 to 70 percent slopes............ 55
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W WAL e e 72
WaA—Waukegan silt loam, 0 to 2 percent slopes......cocoviviinrvieneenes 72
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Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellanecus areas and
their location on the landscape and tables that show sail properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soif profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil, The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
{MLRAs). MLRAs are geographically associated land resource units that share
comman characteristics related to physiography, geology, climate, water resources,
s0ils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one ar more MLRA.

The soils and miscellansous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soif and miscellanecus area is associated with a particular kind of
fandform ar with a segment of the landform. By abserving the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
fandform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of sail or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recarded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amaunt of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soit scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic ciass has a sat of sail
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soit taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of scil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segmenits that have
similar use and management requirements, Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions, Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field cbservations in the process of producing a soil map.
The frequency of cbservation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
cne point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembied from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot expe