E. Stockton-Rollingstone-Minnesota City Watershed District
Watershed Management Plan
(This section is not required for the 2019 Winona County Comprehensive Water
Management Plan amendment, but serves as the updated Stockton-RollingstoneMinnesota City Watershed District’s Water Management Plan and meets water plan
requirements through Minnesota Statutes 103D.401.)
The Stockton-Rollingstone-Minnesota City Watershed District was established in 1958
to primarily address flooding issues. Over the years, updates/revisions to the
Watershed District Water Management Plan were made to meet changes in plan
requirements and local needs.
Background on Watershed Districts
Watershed Districts are special government entities that monitor and regulate various
aspects of water management. Watershed Districts were first authorized in 1955
following the federal Watershed Protection and Flood Prevention Act of 1954. This Act
provided federal dollars for the state and local governments to carry out projects
designed to protect soil resources and minimize flood damages. Other efforts provided
for in the Act included the conservation, development, utilization and disposal of water
resources, and the promotion of sound land management practices.
Minnesota Statutes Chapter 103D governs the administration of Watershed Districts;
each district has a board of managers appointed by the county commissioners that the
district covers. As described in Chapter 103D, the general purpose of watershed
districts is to conserve the natural resources of the state through sound scientific
principles for the protection of the public health and welfare, and the provident use of
natural resources.
History of the StocktonRollingstone-Minnesota City
Watershed District
The Stockton-RollingstoneMinnesota City Watershed District
has a history of recurrent episodes
of floods. The flood history prompted
local citizens through their units of
government to apply for federal
money under the Watershed
Protection and Flood Prevention Act,
commonly referred to as PL-566.
The Soil Conservation Services
(SCS) (now named the Natural
Resource Conservation Service) responded to this request by visiting the area in 1957
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and 1958. Based on these visits, the SCS personnel devised a project to ease the
flooding threat.
The Stockton-Rollingstone-Minnesota City Watershed District was established to
provide funding to local authorities to carry out the project. On September 12, 1958, the
Winona County Board of Commissioners filed a petition with the Minnesota Water
Resources Board to form the Watershed District. The District’s commencement started
on December 26, 1958, with Minnesota City as its place of business.

Stockton-Rollingstone-Minnesota City Watershed District.
In 2019, there were 42 Watershed Districts in Minnesota.
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The original flood mitigation project, and it’s alternative projects, were considered many
times between 1958 and 1967 when the SCS ended all planning efforts. The Natural
Resource Conservation Service (NRCS) issued a 2008 assessment report on Garvin
Brook, which includes a comprehensive summary of the Watershed District and early
efforts to establish flood control structures in the watershed.
Purpose
The Stockton-Rollingstone-Minnesota City Watershed District Watershed Management
Plan describes how the District will approach water resource management over the next
ten years. The first Watershed Management Plan occurred in 1959; it was subsequently
revised in 1984. However, the Minnesota Water Resources Board never officially
adopted the 1984 revision. The plan is a required and necessary revision of the
Watershed Management Plan. It incorporates the items listed in the 103D.405 and
follows guidance of the Minnesota Board of Water and Soil Resources.
The petition that created the Stockton-Rollingstone-Minnesota City Watershed District
outlined the following purposes:
A.
B.
C.
D.
E.

For the control or alleviation of damage by floodwaters;
For the improvement of stream channels for drainage and for wildlife purposes;
For reclaiming wet and overflowed lands;
For regulating stream flow and conserving stream water;
For providing and conserving water supply for domestic, agricultural, industrial,
recreational and other public uses; and
F. Providing for sanitation and public health and regulating the use of streams,
ditches, or watercourses for the purpose of disposing the waste.
1. To monitor livestock feedlots for satisfactory operations;
2. To monitor release of effluent from community waste treatment plants;
3. To monitor the operation of individual waste treatment facilities.
The un-adopted 1984 revision also contained these Objectives:
A. Providing water supply for irrigation;
B. Diverting or changing watercourses in whole or part;
C. Repair, improve, relocate, modify, consolidate, and abandon, in whole or part,
drainage systems within a watershed district;
D. Imposition of preventative or remedial measures for the control or alleviation of
land and soil erosion and siltation of watercourses of bodies of water affected
thereby;
1. To reduce the amount of soil particles and sediment entering the
watercourses;
2. To reduce and prevent soil losses in excess of established soil loss
tolerance;
E. Regulating improvements by riparian landowners of the beds, banks, and shores
of lakes, streams, and marshes by permit or otherwise in order to preserve the
same for beneficial use;
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F. Providing for the generation of hydroelectric power;
G. Protecting or enhancing the quality of water in watercourses or bodies of water;
1. To reduce the amount of phosphorus and nitrogen entering the
watercourses;
H. Providing for public health by protecting the quality of ground water in the karst
formation, by permit or otherwise, in order to present the same for beneficial
uses.
Rules
At the time of the District’s inception, many of the present-day environmental regulatory
programs were not in place. As federal, state, and local programs expanded, the focus
of the Watershed District has narrowed. Prior to 1990, the Watershed District had rules
associated with a permitting program. More recently, Watershed District Managers do
not feel that a permitting process is necessary, but will plan to modernize their rules
before 2021. As a result of the 2007 flood, the Watershed District has taken a renewed
interest in implementing effective strategies to reduce flood damage within the District.
Summary of studies on active or planned projects
Presently there are no completed studies on active or planned projects. Past Projects
of the Watershed District include:





The disbursement of $14,850 between 2008-2009 to Peterson Creek, Stockton
Valley Creek, and Garvin Brook for removal of debris deposited by August 2007
flood.
The disbursement of $6,177 in 2005 to repair culverts and improve the crossing
over Rollingstone Creek.
The contribution of $1,508 in 2005 for research on a District dairy farm as part of
the University of Minnesota Extension Milkhouse Wastewater Treatment
Demonstration Project
The disbursement of $5,082, between 2002-2003, to replace damaged wing
dams on a culvert under Spring Stream Road.

In response to the 2007 flood, the SRMC Watershed District, along with Winona County
and the Winona County SWCD, requested the NRCS undertake an assessment of flood
control options in the Garvin Brook Watershed. The resulting May 2008 assessment
report analyzed a previously completed study by the US Army Corps of Engineers
(USACE) completed in 1994 on flood control in the City of Stockton. NRCS
recommended that the USACE plan be studied further for economic costs and benefits,
hydrology, engineering, and environmental impacts. The NRCS assessment also offers
a number of alternatives to the USACE flood control plan. Each alternative is briefly
analyzed and includes an estimated cost benefit ratio. Due to lack of funding, the 2008
NRCS assessment report and recommendations have not been acted on. No other
studies of the USACE plan or NRCS alternatives have been commissioned, and the
Watershed District continues to seek partners and funding for additional studies.
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The City of Stockton contracted with Zenk-Read-Trystad & Associates to identify
options of flood control measures and provide cost estimates. The consultant identified
the reconstruction of the existing channel as the most feasible option. The consultant
also recommended that the City of Stockton collaborate with the Watershed District to
explore funding options.

DESCRIPTION
Location and Size
The Stockton-Rollingstone-Minnesota City Watershed District lies with the Mississippi
River-Winona Watershed, one of Minnesota’s major watersheds. The District
corresponds to the geographical extent of the Garvin Brook Watershed and lies entirely
within Winona County. The Garvin Brook Watershed covers approximately 15.4-percent
of the County, or roughly 100 square miles. The SRMC Watershed District consists of
all or parts of Hillsdale, Mount Vernon, Norton, Rollingstone, Warren, Wilson, and Utica
Townships. The cities of Minnesota City, Rollingstone, and Stockton lie completely
within the District boundaries. The easternmost portions of the Cities of Altura and
Lewiston are in the District, and with the annexation of the Gunderson Addition,
Goodview now has land with the District.
Population
The 2010 census listed the
population of Rollingstone,
Stockton, and Minnesota City as
664, 697, and 204 respectively.
Rollingstone Township had a
population of 701, Hillsdale 945,
Warren 629, and Norton 527. From
2000 to 2010, Stockton increased
its population by 2.2-percent. Both
Rollingstone and Minnesota City
experienced population declines,
4.7-percent and 13.2-percent,
respectively.
Land Use and Land Cover
The principle land cover in the watershed is cultivated land and forested natural
resource and recreation lands. The forested lands are located throughout the watershed
but are the primary land use in the southwestern parts of the watershed and mostly
consist of corn and soybeans. Perennial vegetation such as hay and alfalfa as well as
pasture grass is still a major type of land cover in the watershed due to the topography
and strong livestock industry. Livestock operations rely on hay fields and pastures, and
this perennial vegetation reduces erosion and requires less nutrient inputs than row
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crops. A trend that has been observed in agricultural land use is the continual loss of
hay and pasture acres due to the loss of small dairy farms. The Watershed District
Managers recognize the economic, environmental, and cultural values associated with
livestock production within the watershed.
Public Lands
The 761 acre Bronk Unit of the Richard J. Dorer Memorial Forest, Farmer’s Community
Park adjacent to Garvin Brook, Minnesota DNR forestry parcels scattered throughout
the watershed, as well as recreational areas within the city parks of Stockton,
Rollingstone and Minnesota City comprise the public lands within the District. These
areas are managed for a variety of purposes such as natural resource protection, open
space, forestry, and recreation.

Natural Communities
Prior to Euro-American settlement the land cover of Winona County looked very
different from the present day landscape. The Public Land Survey conducted between
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1853 and 1855 by Francis J. Marschner documents the native vegetation coverage. The
Public Land Survey reveals the area of the Watershed District contained upland
hardwood deciduous forests, areas of oak openings and barrens, and some prairies.
The Survey also indicates the presence of one obvious wetland complex near
Rollingstone.
The Minnesota Department of Natural Resources Biological Survey program between
1990 and 1995 conducted a survey of Winona County Natural Communities and Rare
Species. The Biological Survey identifies several natural community remnants within the
Watershed District. The booklet that accompanies the Map specifically identifies the
upper area in Rollingstone Creek (Rupprecht Creek) and the upstream portion of Garvin
Brook. The features mentioned in these areas include a 300-acre mature maplebasswood forest on north facing slopes, mesic oak forest on southeast facing slopes,
and lower hardwood forest on the valley floor. These areas support dry cliff communities
and are the sources of several waterfalls, springs and groundwater seeps. The site on
the upper end of Garvin Brook is significant because of its wet meadow community.
This site also contains many rare plant species in its black ash swamp, dry cliff
communities, and oak forests.
Priorities for Future Actions
Based on the original purpose of the Watershed District and information compiled
during this plans revision process, the problems requiring further actions by the
Watershed District include:




Flood Mitigation particularly in Stockton and downstream to Minnesota City
Addressing Water Quality Impairments in the Watershed for Fecal Coliform and
Turbidity
Prevent Soil Erosion and Control Sediment

Flood Mitigation in Garvin Brook particularly in Stockton and downstream to
Minnesota City
The original purpose of the SRMC Watershed District was to address flooding. The
most recent options considered come from a 1994 US Army Corps of Engineers
(USACE) study and a 2008 Natural Resource Conservation Service (NRCS)
assessment. The 2008 NRCS assessment re-evaluated the 1994 USACE study and
then evaluated a number of possible alternatives for consideration. Any future
consideration of flood control options should start with this NRCS document. A brief
summary of the USACE study and NRCS alternatives is included in the Appendix.
1. Flooding and Flood Damage
Situated adjacent to rivers and streams, floodplains are areas most subject to
recurring floods. Floodplains are therefore flood-prone and hazardous to
development activities, if development exceeds an acceptable level.
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Scientists, engineers, and planners typically described floods in terms of their
statistical frequency. A 100-year flood or a 100-year floodplain describes an event or
an area subject to a one-percent probability of a certain size flood occurring in any
given year. This concept does not mean such a flood will occur only once in one
hundred years. Whether or not it occurs in a given year has no bearing on the fact
that there is still a one-percent chance of a similar occurrence in the following year.
Since professionals can map floodplains, the boundary of the 100-year flood is
common in floodplain mitigation programs to identify areas where there is significant
risk of flooding. Any other statistical frequency of a flood is available depending on
the degree of selected risk for evaluation – such as 5-year, 20-year, 50-year, or a
500-year floodplain.
Frequency of inundation depends on the climate, the material that makes up the
stream banks, and the channel slope. Where substantial rainfall occurs in a
particular season, each year, or where the annual flood occurs principally from
snowmelt, the floodplain has the possibility to experience inundation nearly every
year, even along large streams with very small channel slopes. Where most floods
are the result of snowmelt, often accompanied by rainfall, the flood season is sprint
or early summer.
The City of Stockton suffered major floods in 1946, 1947, 1950, 1959, 1977, 1991
and 2007 with the 1946, 1959, 1977 and the 2007 floods being especially severe.
The Flood Insurance Studies completed in the 1980’s for the Cities of Stockton,
Minnesota City, and Rollingstone described large flooding events. The work of
Corrigan (2004) summarizes the major and historical floods in the LaCrosse
Hydrologic Service Area. He noted on July 21, 1991 “Torrential rains fell during the
evening hours over the town of Stockton in Winona County, about 4 miles southwest
of Winona. The headwaters of Garvin Brook and the drainage area of Stockton
Valley Creek received about 5.5 inches of rain between six and seven PM. This is
about 1.9 times the 100-year, one-hour rainfall of 2.9 inches for that area. Damages
from this flash flood included three homes destroyed and 112 damaged, amounting
to about $1.5 million.” The most recent flood with the most significant impact in the
District including the Cities of Stockton and Minnesota City happened in August of
2007 when over 14 inches of rain fell upstream of Stockton in a 36 hour period.
Estimated damages due to this 2007 storm event were in excess of 67 million
dollars.
2. Flood Hazard Assessment – Hydrologic and Hydraulic Studies
The National Flood Insurance Act of 1968 and the Flood Disaster Protection Act of
1973 established the authorities for carrying out Flood Insurance Studies within
areas of Winona County. Specifically within the District, the Cities of Minnesota City,
Rollingstone, and Stockton as well as the unincorporated areas of Winona County
have completed Studies. The Studies date from January 19, 1982, February 2,
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1982, and July 18, 1982. The FEMA Map Service Center maintains the Studies for
public viewing.
The Studies determined the likelihood of 10, 50, 100, and 500-year flooding events.
These events have a 10, 2, 1, and 0.2-percent chance respectively of occurring during
any one year. An estimation of a 100-year flood flow for any particular stream relies on
calculating peak flow data. The 100-year flood is the commonly used term for a flood
flow that has a statistical probability of 1 in 100, or one-percent chance of occurring any
year. A hydraulic model determines the flood elevation profile (the elevation of the flood
along the length of a stream) for the 100-year flood.
Flood Insurance Rate Maps (FIRM Maps) depict areas according to varying levels of
flood risk. FIRM Maps were developed for the entire Watershed District and on
February 2, 2008, FEMA revised the Flood Insurance Report and the Flood Boundary
and Floodway Map for Stockton.
Flood Mitigation is the ongoing effort to lessen the impact of natural disasters on people
and property. The Federal Emergency Management Agency has designated mitigation
as the cornerstone of emergency management as a means to:
1. Reduce the loss of human life and property damage resulting from
flooding.
2. Preserve the natural and cultural values of floodplains.
3. Promote flood mitigation for the prevention of loss and the wise use of
floodplains.
4. Avoid actions that exacerbate flooding.

Addressing Water Quality Impairments in the Watershed for Fecal Coliform and
Turbidity
The Minnesota Pollution Control Agency (MPCA) has assessed several streams
reaches in the District as impaired for recreation and aquatic life. The reasons for the
impairments were due to turbidity and or fecal coliform standards that could not be met.
Stream reaches listed as impaired are then required to have total maximum daily load
(TMDL) studies conducted in order to determine what levels of pollutants are acceptable
in order to maintain water quality for a given use, which can then be used in setting
pollution reduction goals.
In 2010, the MPCA started addressing water quality monitoring and assessments using
a watershed approach and conducted two years of intensive water quality monitoring.
Monitoring was followed by a comprehensive assessment and identification of the
stressors that caused water quality impairments. By 2016, a TMDL report and
Watershed Restoration and Protection (WRAPS) were complete. The next round of the
watershed cycle begins in 2020.
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Within the Watershed District, Garvin Brook,
Peterson Creek, Rollingstone Creek and Stockton
Valley Creek all are listed as not meeting water
quality standards; fecal coliform is the primary
pollutant causing the impairment designation.
Garvin Brook, Rollingstone Creek and Stockton
Valley Creek do not meet water quality standards for
aquatic recreation due to turbidity. A TMDL for
Garvin Brook has a target completion date of 2024.

Measuring water clarity

Winona County and the Winona County SWCD are actively engaged in efforts to meet
the fecal coliform Total Maximum Daily Load (TMDL) by working with feedlot owners to
improve their facilities and develop manure management plans. Potential fecal coliform
impairments due to human wastes are also being addressed. Minnesota City
constructed a new wastewater treatment plant; the City of Goodview annexed the
Gunderson Addition, providing its residents with sewer lines.
In addition to MPCA’s water chemistry monitoring and assessments, the Department of
Natural Resources (Fisheries Division) is assessing the health of the trout resource. All
of the streams that flow within the Watershed District have trout designation for some
length. The DNR designation is determined because conditions in the stream can
support trout that are self-producing, or can be stocked and managed for trout.

Prevent Soil Erosion and Control Sediment
Soil erosion is the removal of material from the soil surface with water and wind being
the most common causes. The potential of soil erosion from water in the Watershed
District has been determined to be extreme. Precipitation affects soil erosion and the
movement of sediment. Rain and snow is absorbed into the ground but once saturated,
overland flow will occur. Vegetative cover can impede the movement of this water.
Impervious surfaces, on the other hand, such as streets and roofs, do not provide any
infiltration.
The August 2007 flood caused significant movement of soil and bedrock material from
gullies, streambeds, and stream banks within the Watershed District. Stream channels
widened, widespread deposition of sediment and rock occurred on floodplains, and
excessive erosion denuded ravines. Water resource professionals described much of
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the County’s fluvial landscape
after the flood as in a state of
instability that is working back to
equilibrium.
Conservation practices, such as
grass waterways and grade
stabilizations, trap sediment from
the field and prevent the
formation of gullies. The 2007
August Flood caused or
exacerbated the degradation of
many of these structures.
Soil erosion and sediment control are of concern because loss of soil in agricultural
areas results in an overall loss of productivity on crop and pasture lands. Additionally,
accelerated sedimentation in streams can change the configuration of stream channels,
change patterns of aquatic plant growth, alter habitats including fish spawning areas,
and impact macro invertebrate communities.
Implementation Schedule
The implementation schedule addresses the problems outlined in this document and
reinforced in the Winona County Water Plan Implementation Schedule. The following
reflects the areas of focus for the Watershed District and the administrative and
management work that will need to be undertaken each year. The Watershed District
Managers intend to review the levy annually in order to budget for implementing items in
the implementation schedule as they arise. Partnerships and grant opportunities will
also be pursued in order to accomplish the goals of the watershed district.

Objective A: Effectively operate the Watershed District organization according to MN
Statutes 103D.
Action A.1 – Provide training and resources to managers on the procedures and laws
governing watershed districts under MN Rules 103D.
Time Line

2019-2023, and as new managers appointed

Action A.2 – Review and revise Watershed District Rules as directed under 103D.341.
Time Line

2020

Action A.3 – Complete Annual Report and Audit as required under Minnesota Statutes
103D.351 and 103D.353.
Time Line

Annually; 2019-2023
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Action A.4 – Maintain an active Advisory Committee and hold yearly meetings of the
Advisory Committee.
Time Line

2020 (set up); 2020-2023 (annual implementation)

Objective B – Coordinate activities with other governmental entities and other
organizations to provide efficient natural resource protection and management for lands
and waters within the Garvin Brook watershed.
Action B.1 – Collaborate with Winona County to explore ways of improving service and
becoming more efficient.
Time Line

2019-2023

Action B.2 – Partner with Winona County SWCD on projects within the watershed
district of mutual interest.
Time Line

2019-2023

Action B.3 – Partner with the City of Stockton to develop a web-based location to
provide current Watershed District information.
Time Line

2019 (set up), 2019-2023 (maintain meeting updates)

Action B.4 – Attend the Winona County SWCD Board meeting biannually.
Time Line

2020, 2022

Action B.5 – Collaborate with partners to seek nontax funding, such as grants, for flood
mitigation, water quality improvement and soil erosion reduction projects.
Time Line

2019-2023

Action B.6 – Host an educational event highlighting the Watershed District work and
promoting conservation within the watershed.
Time Line
Cost

2020
$1,000

Objective C – Focus Watershed District resources to provide the greatest beneficial
results for the time, energy and money invested.
Action C.1 – Hire a consultant to analyze hydrology and land use within the Watershed
District and provide recommendation for the most suitable and cost effective
implementation of practices.
Time Line

2020-2021 (hire consultant); 2022-2023 (implementation of recommended
practices)

Action C.2 – Focus resources using a watershed approach which identifies minor
watersheds of greatest impact within the Watershed District.
Time Line

2019-2020 (evaluate available modeling tools); 2020-2023 (develop prioritized
cost-share for land owners)
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Objective D – Flood Mitigation in Garvin Brook particularly in Stockton and downstream
to Minnesota City
Action D.1– Examine cost effective options for flood damage reduction through
structural means.
Time Line

2020-2021 (Outreach to communities to identify their priorities, receive input from
Advisory Committee priorities)

Action D.2 – Examine cost effective options for flood damage reduction through
enhanced floodplain/Shoreland management.
Time Line

2020-2021 (outreach to Stockton Valley Creek residents, Trout Unlimited, DNR)

Action D.3 – Provide additional support to landowners that participate in federal and
state land conservation programs that result in water retention on their land.
Time Line

2019-2023 (cost share assistance)

Objective E – Addressing Water Quality Impairments in the Watershed for Fecal Coliform
and Turbidity
Action E.1 – Promote pasture management and the beneficial impacts of livestock
grazing systems on water resources such as increased acres of perennial vegetation for
grazing and the
benefits of byproducts such as manure as natural fertilizer.
Time Line
2019-2023 (Cost-share)
Partnership with SWCD/NRCS

Objective F – Prevent Soil Erosion and Control Sediment
Action F.1 – Promote projects and activities that educate and encourage cropping
practices that minimize soil erosion such as cover cropping, contour plowing, crop
rotation, conservation cropping systems (No-till, strip-till and ridge-till management).
Time Line

2019-2023

Action F.2 – Implement a pond cleanout program to help restore storage capacity to
erosion control structures that have filled with sediment.
Time Line
Cost:

2019-2023 (annual outreach to landowners and follow-up cost share)
$18,000 each year

Action F.3 – Assist in the installation of grade stabilization structures, waterways and
diversions in high prioritized areas.
Time Line
2019-2023
Partnership with SWCD/NRCS
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May 2008 NRCS Assessment Report Summary
The Natural Resource Conservation Service (NRCS) 2008 Assessment Report included
the following options for protection of the City of Stockton: no action, land treatment
measures, buyout, dike and channel excavation (USACE 1994 Plan), diversion, large
floodwater retention structures, and upland ponds with a 100-year floodwater runoff
storage capacity. A brief summary of each of these options presented in the NRCS
assessment in included here. For a more complete analysis of all of the options listed
please refer to the complete NRCS Assessment Report.
No Action
A no action plan or maintaining the status quo would not reduce the flood
damages in the future as existing problems would remain.
Land Treatment Measures
No land treatment measures were researched. The amount of protection required
for the City of Stockton or Minnesota City would not be achieved by land
treatment measures.
Stockton City Buyout
The only nonstructural flood damage reduction alternative considered for the City
of Stockton was a buyout of all residential and commercial properties. This
alternative would provide complete flood protection for all future storm events.
This option was considered to be economically infeasible although pending
buyouts and flood mitigation that occurred following the 2007 flood were not
taken into account and could have made this option more practical. Additionally,
the report states that a mix of buyouts and flood reduction measures may lower
the cost of further making this alternative feasible.
USACE 1994 Plan
The main feature of the 1994 US Army Corps of Engineers (USACE) Plan involved instream excavation to create more volume capacity within the river, rip rap, and the
construction of a dike. The NRCS indicates the cost benefit may make this plan
feasible and recommended further study of this option.
Stockton Diversion
This alternative proposes a floodwater diversion structure around the City of Stockton.
Whether the long or short diversion is installed, a reduced version of the USACE 1994
plan would still need to be constructed to provide Stockton the level of protection
desired. With either diversion installed, the dike heights proposed in the USACE Plan
could be lowered by approximately 3 feet. While reducing the amount of floodplain
excavation required. This option was determined to be economically infeasible.
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Large Floodwater Retention Structures
A hydrology model estimated the effects of potential floodwater retention structures
upstream of Stockton. It was determined that building the retention structures alone
would not provide protection to the 100-year flood level; therefore, additional damage
reduction measures would need to be constructed around the city. For this analysis, the
additional measures were assumed to be the same components as the 1994 USACE
plan (dikes + floodplain modification) however their size would be reduced due to the
reduced discharges provided by the retention structures. The study found that although
the structures do provide flood protection benefits, they are not economically feasible.

Upland Ponds (with 100-year level runoff storage capacity)
This alternative investigated the feasibility of installing several small “pond-sized”
floodwater retention structures upstream of Stockton. In addition to the upland ponds,
dikes around Stockton would be needed to provide the desired level of flood damage
reduction. The upland floodwater storage pond alternative considered revealed that it
could in fact reduce peak flows in Stockton during events up to the 100-year event.
However, after completing a limited economic analysis, this alternative was removed
from further consideration.
Conclusion
The NRCS Assessment concluded with the following statement concerning the options
evaluated:
Based upon the results of this assessment, the updated version of the USACE
1994 plan (Stockton-Dike and floodplain excavation) has the potential to be a
feasible alternative to reduce the risk of flooding in City of Stockton. Additionally,
the construction of a dike around the Gunderson Addition has the potential to
provide economically feasible flood damage reduction. Based on this
assessment, additional data would need to be collected to verify the feasibility,
address environmental concerns, and obtain public input for the plans
recommended for detailed study. Changes to any of these issues may affect the
alternatives overall ratings.
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Maps Depicting Structures for Minor Watersheds:
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