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SECTION A

THE STUDY AND REPORT

PURPOSE AND AUTHORITY

The purpose of this study is to investigate the water and related land

resource problems in the Bassett Creek watershed and to develop the most

suitable plan to solve these problems. Economic, environmental and social

feasibility are major factors considered in selecting a plan and were,

therefore, investigated in detail. The recommendations of this study are
presented in the main report.

This report is submitted in partial compliance with the following

resolution by the Committee on Public Works of the United States House of

Representatives, adopted 24 September 1970:

"Resolved by 'q Coumittee on Public Works of the House of
Representatives, United States, that the Board of Engineers for
Rivers and Harbors is hereby requested to review the reports of
the Chief of Engineers on the Mississippi River between Coon
Rapids Dam and the mouth of the Ohio River, submitted in House
Document No. 669, 76th Congress, 3rd Session, and other pertinent
reports, with a view to determining the advisability of modifying
the recommendations contained therein at the present time, with
particular reference to providing improvements in the interest of
flood control and allied purposes in the Bassett Creek watershed at
and in the vicinity of Minneapolis, Minnesota."

Further authority for this report is provided by the resolution of the

Committee on Public Works of the United States Senate, adopted 7 April 1962:

"Resolved by the Committee on Public Works of the United States
Senate, that the Board of Engineers for Rivers and Harbors,
created under Section 3 of the River and Harbor Act, approved
June 13, 1902, be, and is hereby, requested to review the report
of the Chief of Engineers on the Mississippi River between Coon
Rapids Dam and the mouth of the Ohio River, published as House
Document Numbered 669, Seventy-sixth Congress, third Session
with a view to determining the advisability of modifying the
recoumendations contained therein at the present time with
specific reference to providing improvements in the interest of
flood control, major drainaSe, and allied purposes on the Bassett
Creek watershed at and in the vicinity of Minneapolis, Minnesota."
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SCOPE OF THE STUDY

This study assesses the water and related land resource problems in

the Bassett Creek watershed.

The Bassett Creek watershed is located within the Minneapolis-St. Paul

metropolitan area. The watershed is entirely within Hennepin County and

contains portions of nine municipalities: Crystal, Golden Valley,

Medicine Lake, Minneapolis, Minnetonka, New Hope, Plymouth, Robbinsdale

and St. Louis Park. The creek is an aesthetic meandering stream which )
enhances residential development and serves a. a setting for parks,

walkways and recreational areas. In several areas of the watershed,

wetlands and natural areas remain amidst the rapidly urbanizing area.

The study reviews th, water resource and related land resource

problems and the potential solutions of these problems for the entire

Bassett Creek watershed. The study evaluates the engineering, economic,

environmental and social aspects of the flood control alternatives for

Bassett Creek. A continuous public involvement and public participation

program has been utilized throughout the study to identify the plan which

will meet flood damage reduction needs and is responsive to the desires

of the affected public. All reasonable alternative plans to solve the

area's water resource problems were considered and the several plans were

studied in some detail including cost and benefit estimates. The selec-

tion of the most feasible plan was made after considering all factors

including those expressed by concerned citizens, concerned Federal and

State agencies, and local interests. These studies were made only in

sufficient depth and detail to per n- plan selection and to determine plan

feasibility.

STUDY PAITICIPATION AND COORDINATION

The Corps of Engineers had the primary responsibility for conducting

the overall stud. formulating the plan, cousolidating information from

other agencies and iocal interests, and preparing the report. Federal
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agencies providing advice and input to the study include the Fish and

Wildlife Service, the Department of Housing and Urban Development,

the Department of Health, Education and Welfare, the Department of

Commerce, the Department of Agriculture, the U. S. Geological Survey, the

Department of Transportation, the Bureau of Outdoor Recreation, the

Environmental Protection Agency, the U. S. Soil Conservation Service.

Close liaison was maintained with state agencies, particularly the Minnesota

Department of Natural Resources and the Minnesota Department of Highways.

CRealizing that the potential for flooding along the creek is increas-
ing as urbanization of the watershed continues, local interests adopted

a Joint Powers Agreement and formed the Bassett Creek Flood Control

Comeission in 1969. The Joint Powers Agreement provides the basis for the

cooperation between the nine municipalities in the investigation, planning

and implementation of flood control measures. The Conunission was instru-

mental in providing for the coordination and cooperation of the local

interests.

As a result of the Bassett Creek Flood Control Commission's coordina-

tion efforts, several public meetings were held in the municipalities in

the Bassett Creek watershed during this study. At these meetings, the

current and future flood problems were discussed and the views and objectives

of interested citizens and organizations were solicited. During the later

stages of this study, features of the various flood control alternatives

as they applied to each municipality and to the watershed as a whole were

discussed at public meetings.

THE REPORT

In the interest of clarity and presentation, the report has been

arranged into a main report with tno appendices. The main report is a

general non-technical presentation of the feasibility study of water and

related land resources in the Bassett Creek watershed. This basic docu-

ment presents a broad view of the overall study and is intended for the

general reviewer. Included In the main report are plan formulation
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selection procedures, division of project responsibilities between federal

and non-federal interests and recommendations for implementing the selected

plan.

Appendix 1 is a technical report providing greater detail of the basic

information, plan formulation and selection, and the determination of

responsibilities for the selected plan. Following the same general outline

as the main report, it is the key document for the technical reviewer.

Appendix 2 contains pertinent correspondence affecting the coordin-

ation with federal and state agencies and local interests and a summary of

public involvement activities conducted during the study.

PRIOR STUDIES AND REPORTS

Several previous studies of the existing and potential flood and

water resource related problems in the Bassett Creek watershed have been

completed. These studies and reports provide valuable information

regarding the water resource problems and needs of the area and recommended

solutions to meet those needs. Studies of the watershed include:

a. A prcliminary report on the storm water drainage problems in

the watershed and a plan to provide protection from a 10-year

frequency storm was prepared by a consulting engineering firm

in 1961. The report recommended storage sites and channel

improvements throughout the watershed to provide that protection.

b. A review survey report was completed by the St. Paul District

Corps of Engineers on 25 November 1966, in response to a

resolution adopted by the United States Senate, Committee on

Public Works, 7 April 1962. This study indicated that an

economically feasible project could be developed to provide flood

protection. The study recomnended that in the absence of the

required assurances of local cooperation, federal participation

in a flood control plan was not warranted at that time.
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c. A plan of survey for flood control and related purposes

prepared for Bassett Creek on 6 May, 1963, was revised

5 October 1970, by the St. Paul District Corps of Engineers in

accordance with a Senate Committee of Public Works resolution

adopted 7 April 1962, and by a House Committee on Public Works

resolution adopted 24 September 1970. The revised plan of

investigation in cooperation with the Bassett Creek Flood

Control Commission was presented and approval was recommended.

d. A Watershed !Management Plan for Bassett Creek was prepared and

adopted by the Bassett Creek Flood Control Commission on

18 May 1972. The plan delineated the 100-year frequency

flood plain and established a "management envelope" or elevation

below which future development would be restricted. The manage-

ment of this "envelope" will preserve the various options

available for flood control until a plan which meets the needs

of the public can be implemented.

e. The Upper Mississippi River Comprehensive Basin Study was

completed in July, 1972. This study prepared under the super-

vision of the Upper Mississippi River Basin Coordinating

Committee presents data for a framework program for development

and management of water and related land resources of the Upper

Mississippi River Basin which includes the Bassett Creek watershed.

f. Comprehensive land use zoning and drainage plans have been

prepared and adopted by most of the communities in the Bassett

Creek watershed. In addition, all of the communities in the

watershed are in the process of preparing flood zone ordinances

in accordance with the 1969 Minnesota Flood Plain Management Act.

g. A preliminary Feasibility Report for Flood Control for Bassett Creek

was prepared by the Bassett Creek Flood Control Commission in

September, 1974. The report summarized current and potential

problems and needs in the Bassett Creek watershed and evaluated
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and discussed the results of a preliminary examination of the

alternatives for flood control in the Bassett Creek watershed.

The report acquainted the public with information obtained and

conclusions drawn during the feasibility study. The feasibility

report made recommendations regarding the need for and the

extent of further studies regarding flood control on Bassett

Creek.

h. An Archaeological Reconnaissance Report for the Bassett Creek

watershed flood control area was completed in November, 1975 by

the St. Paul District Corps of Engineers. The report inventories

archaeological potential in the Bassett Creek flood control

area and makes recommendations for further archaeological invest-

igations during subsequent planning stages of the proposed project.

i. A Level B Study is currently being conducted in the seven-county

metropolitan area. The study is a reconnaissance level evaluation

of the water and related land resources in the metropolitan area.

The study will identify water and related land resource problems and

needs as perceived by area residents and will develop alternative

measures to satisfy those problems and needs consistent with their

attitudes and preferences. Flooding along metropolitan area streams,

the installation of fish barriers, and the protection of wet-

lands and flood plains are among the problems identified by the

Level B Study Team. Because the Bassett Creek Watershed has been

the subject of intensive study efforts, the Level B study will

monitor the planning process in the Bassett Creek Watershed as

input in recoumended alternative measures for other streams in

the area.
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SECTION B

RESOURCE AND ECONOMY OF THE STUDY AREA

The original settlement of the Minneapolis-St. Paul metropolitan area

began in 1820 by the establishment of the Fort St. Anthony Military

Reservation (renamed Fort Snelling in 1825) at the confluence of the

Minnesota and the Mississippi Rivers. The Minnesota River and the

Mississippi River provided the transportation base for the future industrial

development of the area. In addition, the Mississippi River provided

a central source of power for the early industrial development in the area.

The flour milling and lumbering industries and their supportive activities

established th Minneapolis-St. Paul metropolitan area as the regional

trade, financial and transportation center of the upper midwest. Although

lumbering is no longer a viable industry in the metropolitan area, the

food processing industries along with printing and publishing, the manu-

facture of precision instruments, computers, electronic equipment,

electrical machinery and transportation machinery are important to the

economy of the area. At the present time, no single industry or group of

industries dominate the economy of the Minneapolis-St. Paul metropolitan

area.

Among its important resources are the educational facilities available

to the people of the Minneapolis-St. Paul metropolitan area. There are

thirteen colleges and universities, six junior colleges and seven area

vocational-technical schools in the immediate area. In addition, the

University of Minnesota hospitals, their research facilities and medical

3 schools have gained world renown.

There is a high degree of flexibility in the location of residential

and commercial development in the Minneapolis-St. Paul metropolitan area

because of a diversified transportation system. Two major interstate

highways serve the metropolitan area from out-state areas and an outer

interstate ring circling Minneapolis and St. Paul provides an efficient

link between suburban areas. Public transportation is provided by an

extensive network of ragular and express bus service routes which are

APPENDIX 1
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operated by the Metropolitan Transit Commission. The Twin Cities area

is also served by six major railroads, eight airlines, an extensive trucking

system, and barge service on the Mississippi and Minnesota Rivers.

ENVIRONMENTAL SETTING AND NATURAL RESOURCES

Bassett Creek drains approximately 42 square miles and originates

upstream of Medicine Lake in the sparsely developed areas of the City of

Plymouth. The creek flows east through Golden Valley, Crystal and Minneapolis

to the Mississippi River, the last portion of which is through a 1-1/2

mile conduit. The creek enters the Mississippi River less than one mile

upstream of the Upper St. Anthony Falls Lock and Dam near River Mile 855.

Between Medicine Lake and its confluence with the Mississippi River two

branches, the North Branch and Sweeney Lake Branch, join the main stem

of Bassett Creek. The North Branch drains portions of Plymouth, New Hope

and Crystal, and joins the main stem immediately upstream of Highway 100.

The Sweeney Lake Branch drains portions of the St. Louis Park and Golden

Valley and joins the main stem in Theodore Wirth Park near Golden Valley

Road. A map of the watershed is shown on Plate B-1.

CLIMATE

The climate of the area is moderate, characterized by large seasonal

variations in temperature, normally sufficient rainfall for crops, and

moderate snowfall. The summers are warm and moderately humid, with short

periods of hot, very humid weather occasionally occurring during the summer

months. The winters are usually cold and moderately humid.

Intense summer thunderstorms are common and are occasionally accompanied

by tornado activity. A record susmer storm recorded at the Minneapolis-

St. Paul International Airport occurred in July 1951, during which a

maximum wind velocity of 92 miles per hour was recorded and 2.93 inches of

rainfall fell in a 6-hour period. Five tornadoes were reported in

Hennepin County during this same storm period. Winter storms with high
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winds causing severe blizzard conditions occur occasionally. The worst

winter storm of record occurred on 10-11 January 1975, with winds up

to 60 mph and 7 inches of snow in a 24-hour period were recorded in the

vicinity of the watershed. The record 24-hour snowfall at the Minneapolis-

St. Paul International Airport was 16.2 inches on 12 November 1940.

The mean annual temperature for the Bassett Creek watershed is 44*F.

The mean monthly temperature varies from 12°F in January to 73"F in July

(and are shown in Table 1. Extreme temperatures recorded were a high of

1080F on 14 July 1936, and a low of -34°F on 1 January 1936. The average

date for latest occurrence of freezing temperatures is April 30, while

the average date for the first autumn frost is about October 13. The

average frost-free period is approximately 166 days.

Annual precipitation for the Bassett Creek watershed averages 26 inches

and has ranged trom a low of 11.5 inches in 1910 to a high of 40.1 inches

in 1911. The mean monthly precipitation varies from 4.0 inches in June

to 0.7 inches in January. The mean monthly precipitation is shown in

Table 1. About 70 percent of the precipitation occurs during the growing

season. Snowfall averages 44 inches annually and represents about 17

percent of the total precipitation. Extreme snowfall records range from

88.9 inches during the 1950-51 season to 14.2 inches during the 1930-31

season.

TABLE 1

MEAN MONTHLY TEMPERATURES AND PRECIPITATION

Month Temperature 0F Precipitation
(inches)

January 12 .7

February 16 .8

March 27 1.5

April 44 2.0

May 57 3.0

June 67 4.0
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TABLE 1 (continued)

Month Temperature *F Precipitation
(inches)

July 73 3.2

August 70 3.1

September 60 2.5

October 49 1.6

November 31 1.4

December 17 1.3

Source: United States Department of Commerce, National Oceanic and
Atmospheric Administration, National Weather Service.

The wind-rose in Plate B-2 indicates that the prevailing winds are

from the northwest and southeast directions. Mean monthly wind velocity

ranges from about 9 miles per hour during August to about 12 miles per

hour during April.

TOPOGRAPHY

The topographic relief of the Bassett Creek watershed is about 210

feet. The boundary of the watershed rises from Elevation 980 west of

Parkers Lake to Elevation 1010, west of Schmidt Lake. From this point

east, the northern and southern boundaries drop to approximately Elevation

800 where the creek enters the Mississippi River. Extensive urbanization

has greatly altered the natural topography of the watershed, however, in the

remaining undeveloped portions of the watershed, drainage patterns are

generally not well defined and the areas are interspersed with marshland and

irregular hills and knolls. Remnants of these marshlands are evident in

developed portions of the watershed along the major drainageways.

SOILS

The surface soils throughout much of the Bassett Creek watershed are

principally of the Hayden series and are predominantly found in two major

associations. These associations are the Hayden-Cordova-Peaty Muck
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Association and the Hayden-Peaty Muck Association. The Hayden soils sake up

from 40 to 50 percent of these associations. The Hayden soils are generally

vell-drained and have a surface layer of grayish loam or clay loam and a subsoil

of slight clay loam. They are moderately permeable and have high available

moisture capacity.

Of the Hayden-Cordova-Peaty Muck Association, the Hayden soils make up

about 40 percent, Cordova soils about 10 percent, Peaty Muck soils about 5

percent and minor soils about 45 percent of the association. The poorly drained

Cordova soils in swales and on flats have a surface layer of black silty clay

loam and a subsoil of clay loam. They have a high available moisture capacity

and a moderately slow permeability. The very poorly drained Peaty Muck soils

in depressions consist of deep organic materials. The important minor soils in

this association include the very poorly drained Glencoe soils in depressions,

the poorly drained Hamel, Dundas, Minnetonka and Shields soils in drainageways

and on the flats, and the moderately well-drained Dalbo soils on the low knolls

and hills.

Of the Hayden-Peaty Muck Association, the Hayden soils comprise about

50 percent, the Peaty Muck soils about 10 percent, and minor soils about 40

percent of the association. The very poorly drained Peaty Muck soils consist

of deep organic materials. They have a very high available moisture capacity

and a low fertility. The minor soils in this association include the Glencoe,

Cordova, Dundee, Hamel, Nessel, and Dalbo soils. The very poorly drained

Glencoe soils are characteristics of the drainageways. The moderately well-

drained Nessel and Dalbo soils occur in low knolls and on the crowns of the

larger hills.

In the vicinity of Parkers Lake in the western portions of the Bassett

Creek watershed, the surface soils tend to be of the Estherville series.

The Estherville soils have a surface layer of very dark brown sandy loam

and a subsoil of dark yellowish brown sandy loam. Calcareous sand and gravel

occur at a depth of 14 to 24 inches.

The surface soils downstream of Cedar Lake Road in Minneapolis are

the Hubbard series which are comm in the Mississippi liver Valley Train.
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The Hubbard soils formed under prairie vegetation, have a dark surface

horizon that grades into a bright brown colored subsoil. Larger medium

sands are typical of the Hubbard profile.

GEOLOGY

The Bassett Creek watershed is located in the northwestern portion of

a bedrock structure underlying Minneapolis-St. Paul metropolitan area, which

has a gentle slope to the southeast. The generalized geologic section is

presented in Table 2. The bedrock is overlain by a layer of glacial drift .

which tapers from over 200 feet thick in the western portion of the watershed

to approximately 25 feet thick in the southeastern portion of the waterhsed

in Minneapolis. Generally, there is no uniform relationship between the

existing surface topography and the bedrock structure. The watershed is under-

lain by up to 40 feet of Plattesville shales and limestones in the southeast

portion of the watershed and along the southern boundary of the watershed.

As shown in the generalized geologic section, the remainder of the watershed

is underlain by up to 00 feet of St. Peter Sandstone except in the northwest

portions and in the extreme eastern portions where preglacial Mississippi

River valleys cut through the sandstone and into the Prairie-du-Chein Dolomite.

Two rift valleys interrupt the tapered glacial drift and cut deeply into the

bedrock. One extends though the watershed in a line from Crystal Lake

through Wirth Lake. It cuts deeply into the Prairie-du-Chien Dolomite and

is filled with up to 250 feet of drift. The other extends through the

watershed along a line from Lowry Avenue and the Mississippi River through

the intersection of Highway 55 and Lyndale Avenue. It cuts through the

Prairie-du-Chien and into the Jordan Sandstone and is filled with 250 feet of

drift.

The watershed is underlain by five major bedrock aquifers: the

St. Peter Sandstone, Prairie-du-Chien Dolomite, Jordan Sandstone,

Franconia-Galesville Sandstones and the Mt. Simon-Hinckley Sandstones.

The aquifer characteristics of these formations are described briefly in

Table 2. In addition, there are numerous aquifers in the glacial drift.

Some groundwater from the glacial drift and the St. Peter aquifer discharges

into Bassett Creek. The remaining aquifers discharge into the Minnesota
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Approximate
System Formation and Member Thickness Aquifer Characteristics

(feet)

Glacial Drift 25-200 Small to moderate quanti-
U ties of water available

from same and gravel

*lenses.

Platteville Formation 0-40 Small quantities of water
and Glenwood Member available from fractures,

Vfissures and solution
Q cavities.

0

St. Peter Sandstone 0-150 Small to moderate quanti-
ties of water available

Prairie-du-Chien Dolomite 130-180
__,Large quantities of water

Jordan Sandstone 90 available.

St. Lawrence Formation 50

Franconia Formation 190

Reno & Mazomanie Members

Tomah Member
Birkmose Member Small to moderate quanti-
Woodhill Member ties of water available

from sandstone beds.

Dresbach Formation 275

Galesville Member

Eau Clair Member

( Mt. Simon Member

Hinckley Sandstone 220 Moderate quantities of
water available.

Red Clastic Series More than
1,000

Source: United States Department of the Interior, Geological Survey

TAIL! 2--GNELIZED GEOLOGIC SECTION UNDER

TE BASSETT CUME WATERSHED
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and the Mississippi Rivers, the movement of which is complicated by the

intersecting rift valleys. The groundwater in all the major aquifers and

glacial drift is of the calcium bicarbonate type. The concentrations of

dissolved solids in the glacial drift range from 300 parts per million

to 350 parts per million in the northern and southern margins. The con-

centrations of dissolved solids in the major bedrock aquifers range from

approximately 225 ppm in the Franconia-Galesville to over 450 ppm in the

St. Peter and Prairie-du-Chien aquifers.

WATER SUPPLY

The existing average daily consumption of water for municipal and

industrial pruposes in the Minneapolis-St. Paul metropolitan area has been

estimated to be approximately 327 million gallons per day. Of this 327

million gallons per day, approximately 40 percent is obtained from surface

water supplies and 50 percent is obtained from groundwater aquifers.

Studies of the water requirements of the metropolitan area have shown that

by the year 2010, the total water demand could double. The increased

water use in the metropolitan area has created some problems, including

general lowering of some lake levels, decline in the potentiometric head

of the major aquifers, and the general concern regarding the adequacy of

the existing sources, especially during the period of drought. At the

present time, a coordinated effort to develop a detailed plan for the

management, monitoring and development of the overall water resource

system in the metropolitan area has not been made.

The City of Minneapolis withdraws approximately 77 million gallons

of water per day from the Mississippi River for municipal and industrial

purposes. In addition, the City of Minneapolis supplies Golden Valley,

Crystal, and New Hope with water. Plymouth, Robbinsdale, Minnetonka,

St. Louis Park and Medicine Lake obtain their water supplies from the

Prairie-du-Chien Jordan or the Mt. Stmon-Hinckley bedrock aquifers. The

dependence on these sources for municipal and industrial supplies is not

expected to change with increased future demand.

In the extreme western portions of the Baassett Creek watershed,

some residents still obtain their domestic water supplies from private
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supply wells. The respective municipal supplies either presently serve

or are presently scheduled to serve these areas in the near future. It can,

therefore, be expected that within the forseeable future, the domestic water

supply throughout the watershed will be dependent upon municipal water supply

system.

WATER QUALITY

The Minnesota Pollution Control Agency (MPCA) has classified Bassett

Creek in the Fisheries and Recreation category (Category 2) in the MPCA's

( Rules and Regulations (Minn. Reg. WPC 14). The Fisheries and Recreation

category is further broken down into Class A, B and C waters based on a

required range or limit of designated water quality parameters. Bassett

Creek is in the B class and the overall standard classification for the

stream is referred to as 2B. The 2B classification requires water of

adequate quality to propagate and maintain both sport and commercial fishes

as well as aquatic recreation of all kinds including swimming.

The water quality parameters included in the 2B classification include

dissolved oxygen, temperature, ammonia, chromium, copper, cyanide, oil,

pH, phenols, turbidity, fecal coliform and radio-active materials. Table 3

indicates the limits of these water quality parameters according to Minn.

Reg. WPC 14.

TABLE 3

WATER QUALITY STANDARD FOR BASSETT CREEK

Parameter Limit

C Dissolved Oxygen not < 6 mg/1 April 1-May 30

not < 5 mg/i any other time

Temperature 5*F above natural1 - streams

30F above natural1 - lakes

Ammnia (N) 1 mg/i

Chromium (Cr) 0.05 mg/l

Copper (Cu) 0.01 mg/1

Cyanides 0.02 mg/I

Oil 0.5 mg/l

pH 6.5 - 9.0
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TABLE 3 (continued)

Parameter Limit

Phenols 0.01 mg/i

Turbidity 25 Jackson Units

Fecal coliform 200/100 ml of sample

Radio-active material Not to exceed the lowest concen-
tration permitted by the authority
having control over their use.

1Based on ,onthly average of the maximum daily temperature, except in
no case shall it exceed the daily average temperature of 89*F.

Source: Minnesota Pollution Control Agency, Rules and Regulations,
WPC 14, October 4, 1973.

A limited amount of water quality data is available for the Bassett

Creek watershed. The Minnesota Pollution Control Agency (MPCA) operated

two continuous water quality monitoring stations on Bassett Creek from

1960 to 1965. In 1972, the Bassett Creek Flood Control Commission initiated

a water quality monitoring program for Bassett Creek as well as for the

major lakes and ponds in the watershed. The water quality monitoring

data collected during the first year indicated that the creek did not

meet the HPCA standards in the summer months. Later results of the

water quality monitoring program on Bassett Creek have indicated seasonal

variations in sampling parameters, with the summer months demonstrating

increased fecal coliform counts not meeting 2B standards.

The water quality of Medicine Lake, Sweeney Lake, Twin Lake, Wirth

Lake and Parkers Lake, the five major lakes in the watershed, provides

valuable information concerning biological, chemical and physical conditions

of these lakes. The Bassett Creek Flood Control Commission has collected

water quality data for the five major lakes and also for several ponds

within the watershed.
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Summarizing the available lake quality data, Twin Lake has the lowest

biological productivity and could be termed the least eutrophic. Sweeney

Lake has the second lowest biological productivity and is second to Twin

Lake in water transparency. Past data shows that the biological produc-

tivity of Medicine Lake has been increasing at a rapid rate during the

last thirty years. The overall state of eutrophication of Medicine Lake

does, however, appear to be near optimum for fish production. Parkers

Lake has average chlorophyll concentrations similar to Sweeney Lake, but

the transparency is lower, indicating that suspended inorganic material may

be contributing to the turbidity. The lake monitoring program indicatei

that in Wirth Lake, decreased water transparency due to algae production

could sufficiently reduce the aesthetic value of the lake for park and

recreation use. Wirth Lake had the highest sustained chlorophyll concen-

trations as well as the highest primary production and the lowest secchi

disc reading of the five lakes. Based on this data, Wirth Lake could

be termed the most eutrophic.

The quality of the ground water in the watershed is generally good.

The ground water ranges from moderately hard to hard with high iron

concentrations. Recognized sources of ground water pollution include

septic tank and cesspool seepage and industrial discharges. Infrequent

occurrences of localized contamination of the glacial drift aquifers and

uppermost bedrock aquifers have been noted.

AIR QUALITY

(
Air quality information is available from four air quality sampling

stations in the vicinity of the watershed. There are air quality sampling

stations in Wayzata and St. Louis Park, which are representative of the

western and central portions of the watershed. Minneapolis has numerous

stations located around the central portion of the city and two of these

stations provide data representative of the eastern portion of the water-

shed. The general location of the four air quality sampling stations are

shown on the map in Plate B-3. The sampling stations are referred to

as "high volume samplers" and collect information using wet and dry
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techniques which involve the use of various filtering methods as well

as solution chemistry. Results from the various sampling stations are

analyzed in detail at the laboratory of the Minnesota Pollution Control

Agency.

The air quality monitoring parameters are grouped into primary and

secondary standards by the Minnesota Pollution Control Agency (K"CA). The

primary air quality standards are air contamination levels above which

health hazards may be produced. Secondary standards are levels desirable

for protection of the public welfare from any adverse effects including

injury to crops, property, sensory impairment or hazards to air and ground

transportation. Table 4 lists the parameters of the State Ambient Air

Quality Standards (Minn. Reg. APC 1).

One index used by the MPCA is the Air Pollution Index. It is derived

from five pollutants; sulphur dioxide, total oxidants, carbon monoxide,

nitrogen dioxide and dust (suspended particulates referred to as the

coefficient of haze). The index obtained is a relative number which is

significant by comparing it with previous index numbers recorded here or

any other city using the same index.

The air quality standards established by the MPCA for particulate

matter were not met at one of the sampling stations during 1974. The

St. Louis Park station recorded a secondary violation, exceeding the

standard annual geometric mean of 60 micrograms per cubic meter by 2

micrograms per cubic meter.

VEGETATION

Natural vegetation in the Bassett Creek watershed and vicinity includes

portions of the Eastern Deciduous Forest and Temperate Grassland Biomes.

The plant communities of Kuchler and the wetland types recognized by the
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TABLE 4

STATE AMBIENT AIR QUALITY STANDARDS

Pollutant/Air
Contaminant Concentration Remarks

(1) Hydrogen Sulfide 0.05 ppm by volume 1/2 hr. average not to be
(primary standards) (70.0 micrograms per exceeded over 2 times per yr.

cubic meter)

0.03 ppm by volume 1/2 hr. average not to be
(42.0 micrograms per exceeded over 2 times in any
cubic meter) 5 consecutive days

(2) Photochemical 0.07 ppm by volume maximum 1 hr. concentra-
Oxidants (primary (130 micrograms per tion not to be exceeded
and secondary cubic meter) more than once per yr.
standards)

(3) Carbon Monoxide 9 ppm by volume maximum 8 hr. concentra-
(primary and sec- (10 milligrams per tion not to be exceeded
ondary standards) cubic meter) more than one per yr.

30 ppm by volume maximum I hr. concentra-
(35 milligrams per tion not to be exceeded
cubic meter) more than once per yr.

(4) Hydrocarbons 0.24 ppm by volume maximum 3 hr. concentra-
(primary and sec- (160 micrograms per tion (6 to 9 a.m.) not to
condary standards) cubic meter) be exceeded more than once

per yr. corrected for methane

(5) Sulfur Oxides 0.02 ppm by volume maximum annual arithmetic
(primary and sec- (60 micrograms per means
ondary standards) cubic meter)

0.01 ppm by volume maximum 24 hr. concentra-
(260 micrograms per tion not to be exceeded
cubic meter) more than once per yr.

(6) Particulate Matter 75 micrograms maximum annual geometric
(primary standard) per cubic meter mean

260 micrograms maximum 24 hr. concentra-
per cubic meter tion not to be exceeded

more than once per yr.

Particulate Matter 60 micrograms maximum annual geometric
(secondary standard) per cubic meter mean

150 micrograms maximum 24 hr. concentration
per cubic meter not to be exceeded more

than once per yr.
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TABLE 4 (cont.)

Pollutant/Air
Contaminant Concentration Remarks

(7) Nitrogen Oxides 0.05 ppm maximum annual arithmetic

(primary and sec- (100 micrograms mean
ondary standards) per cubic meter)

Source: Minnesota Pollution Control Agency, Rules and Regulations, Chapter 1,

APC 1, April 13, 1972.
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Bureau of Sports Fisheries and Wildlife are evident.

Prior to settlement, the watershed was covered by two major cover

types. From the Mississippi River to Medicine Lake, the watershed was

covered by a predominantly oak forest interrupted by tall grass prairie

and marsh. The area west of Medicine Lake was covered by a dense deciduous

( climax forest known as the "Big Woods". Elm, sugar maple and basswood

are representative tree species. Scattered remnants of this forest are

still present throughout much of its original range.

Natural vegetation in the Bassett Creek watershed has been greatly

altered by agricultural development and increasing urbanization. Remaining

vegetation in the watershed is typical of the Eastern Deciduous Forest-

Temperate Grassland interface. With farming rapidly diminishing in the

watershed, urbanization is occurring in former agricultural areas and

pressure to develop existing natural areas is occurring. In addition

to the forested areas, numerous wetlands were once present in the central

and eastern portions of the watershed, but the majority have been drained

or filled for development. The remaining wetland areas are concentrated

in the western part of the watershed and some are the remnants of approxi-

mately 1,500 acres of marsh which once existed between Medicine Lake and

Cedar Lake.

(For purposes of this report, the study area has been separated into

six vegetative categories: flood plain forest, upland hardwood forest,

marsh, open water, residential, and industrial-commercial. Data was

gathered from field inspections by an upland biologist, interviews with

Bureau of Sports Fisheries and Wildlife biologists, and an examination of

existing literature. A brief discussion of these categories is presented

in the following paragraphs.
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Flood Plain Forest

This type of vegetation is very common throughout the watershed

forming a narrow strip along much of the creek as well as predominating

many of the low-lying undeveloped areas. Various stages of ecological

succession are evident in this category as a result of periods of occasional

flooding as well as clearing practices which have occurred due to the

constant pressures of urban development. Vegetation patterns in this

category are highly variable, ranging from light-tolerant saplings, shrubs,

and forbs in the areas of most recent revegetation to a near climax

community of dominating light-tolerant trees with a shade-tolerant under-

story of grasses, shrubs, and forbs. Because the watershed is in the

process of urbanization, many small and scattered stands of this cover

type are present. The major tree species include elm, cottomwood, boxelder,

basswood, maple, willow, aspen, ash as well as occasional birch, ironwood

and hickory. The understory is chiefly dogwood, buckthorn, honeysuckle,

frost grape, burdock, along with other shrub and herbaceous species.

Mammals associated with this type of vegetation include white-tailed

deer, skunk, squirrels and mice. Species composition and abundance may

vary within the different successional stages exhibited in this category.

Migrating waterfowl and shore birds use adjacent marsh area for resting

places and some wood duck nesting does occur. Many species of song birds

also use this type for breeding and nesting activities. Chickadees,

nuthatches and woodpeckers can be found as year-round residents.

Upland Hardwood Forest

This vegetative category can be found in small scattered stands

throughout the watershed. However, due to the pressure of agricultural

development followed by urban development, this type has been removed

from the majority of its original range. Historically, it was known as

the "Big Woods" and covered western Hennepin County including the western

portions of the watershed. This type also occurred in scattered stands in

the eastern portions of the watershed. Plant succession stages within
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this type are not as varied as in the flood plain forest. Saplings and

shrubs are often poorly developed due to the lack of sunlight penetration.

Many of the herbaceous species flourish in the first few weeks of spring

before the overstory trees leaf-out. Areas where this vegetative category

can still be found are in Theodore Wirth Park and in scattered tracts

in the northwestern portion of the watershed where a mixed agricultural-

residential land use have, for the time being, allowed these stands to

remain. Dominant tree species include oaks (primarily bur and red), elm,

( basswood, maple, with interspersed ash, horn beam, aspen, birch, wild

cherry, hickory, butternut and black walnut.

Mammals common to this category include squirrels, raccoon, white-

tailed deer, and mice. Because of the limitation in the size of these

wooded areas and their proximity to urban development, species abundance

is quite varied in this type. Various migratory as well as permanent

resident bird species used this category for nesting and feeding activities.

Representative types include woodpeckers, thrushes and sparrows.

Marsh

The low-lying areas are near the edges of lakes, along the margins

of the creek itself or are scattered remnants of low-lying areas which

have been filled or drained to accommodate agriculture or urbanization.

Marsh areas are subject to frequent flooding due to their low elevations,

especially during spring snowmelt and following intense stmer rain storms.

More than eighty percent of original marshland has been either

drained or filled to accommodate agriculture or urbanization. The remaining

areas provide valuable open space in this rapidly urbanizing area.

Biologically, these sites are highly productive, sustaining both plant

and animal organisms that are of basic importance in the food chains of

higher animals. These areas are necessary for the existence of many of

the existing wildlife species. Waterfowl are especially dependent on these

areas for food, cover, resting, and in some cases, nesting. Other species
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found in these marsh areas include muskrat, skunk, rabbit, mice, various

species of birds and in some areas, white-tailed deer.

According to U.S. Department of Interior Circular No. 39, Wetlands of

the United States, the marsh in the watershed is classified either as

Type 2 Inland Fresh Meadows or as Type 5 Inland Open Fresh Water.

Type 2 - Inland Fresh Meadow. This type is generally represented by

wet, grassy meadows. The soil is usually without standing water during

much of the growing season, but is waterlogged within at least a few

inches of its surface. Vegetation includes grasses, sedges, rushes, and

various broad-leafed plants. Dominant grasses are usually reed canary

grass, blue grass, and cord grass. Fresh meadows are used as nesting

areas by waterfowl (primarily blue-winged teal), but their main value is

supplemental feeding areas. Other species using this type include red-

wing blackbirds, pheasants, sparrows and a variety of small mammals.

Type 5 - Inland Open Fresh Water. The water is usually less than

10 feet deep and is fringed by a border of cattails, bulrush, and bur

reed. Except for the basin margins, emergent vegetation is nearly lacking.

Submergents can be profuse and are usually dominated by pond weed, naiad,

wild celery, coontail, water milfoil, and musk grass. Floating vegetation

is usually duck weed, water lilies and some species of pond weed. Also

included are numerous species of algae with the green, blue-green and

diatoms being the representative groups. These areas are used extensively

as brood areas during aid or late summer when the less permanent marshes

dry up. The borders of such areas are used for nesting and where vegetation

is plentiful, are used for feeding and resting by waterfowl, especially

during migration periods.

Open Water

This type includes the lakes, permanent ponds, and Bassett Creek

itself. The watershed contains approximately 1,800 acres of open water,
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of which 1.200 acres have iuortant recreation use. Table 5 lists the

major lakes and ponds in the watershed.

TABLE 5

MAJOR LAKES AND PONDS IN THE BASSETT CREEK WATERSHED

Lakes Area (acres)

Medicine 915

Parkers 88

Sweeney 62

Wirth 38

Twin 27

Westwood 15

Northwood 8

Lost 7

Turtle 3

Dayt:on 15

Sur.aet Hill 7

Birch 5

Rooted vegetation is abundant in some of the shallower lakes and

ponds with some emergent and floating forms found in all the lakes.

With the continuing advance of urbanization, many of these waters are

receiving additional nutrients from runoff from surrounding development,

causing undesirable algal blooms during the smmer months.

Waterfowl make use of this vegetative type, especially as a resting

place during waterfowl migration while other bird and wildlife species

find food and water at these locations. Fish are comson to this type.

Blue-winged teal, mallard and wood duck are all known to nest in the

watershed using se of these area for brooding. Numerous song birds,

small minals an an occasional white-tailed deer are transient visitors

to these watering areas.
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Many invertebrate stSmuia are bumndsnt In the open water category.

The -y backwater eloughs around the 1ahe ad along the creek as well

as both permanent and temorary marsh areas support populations of liunetic

and benthic organisms. These organis are essential links in the foo'

chains of fish, waterfowl, terrestrial birds and m als.

Residential

Residential areas occupy the majority of the land area in the water-

shed. Originally, these areas wore wooded or marsh lands which have

been cleared or filled to facilitate construction of homes. Portions of

this category are located within the flood plain and subject to flood

damages.

Residential development ranges from almost total in Minneapolis to

about 25 percent in Plymouth. The seven other municipalities are approaching

total development, with the present development trend moving from east to

west. Most of the municipalities in the watershed have or are formulating

comprehensive development plans.

Rmnants of forest cover as well as landscaped plants provide shade

and shelter for many homes and add to the aesthetic quality of the water-

shed. Comm species in the landscaped plants include a variety of maples,

weeping willow, flowering plums, linden and numerous flowering shrubs and

herbaceous material. Residents located along the creek have made it

known that they wish to keep areas surrounding the creek in their natural

state wherever possible. Many yards adjacent to Bassett Creek resemble

prime parkland. Included in this category are the numerous recreation

areas located throughout the watershed, which provide habitat for birds

and small amals.

Although wildlife habitat is limited in this vegetative type, squirrels,

rabbits and a varity of song birds are comon. Trees and shrubs are used

extensively for feding and nesting purposes. Deer wander into backyards

APPDIX 1

3-20



along the more heavily wooded reaches of the creek and through sparsely

developed areas of the watershed. Waterfowl as well as other bird species

use feeders and bird houses provided by residents.

Industrial and Commercial

This vegetative type is found priarily along the major highways

and railways in the watershed. Industrial-commercial development along

the creek is heaviest in Golden Valley along the reach from T.H. 55 to

Winnetka Avenue and in Minneapolis from Glenwood Avenue to the outlet of

the creek. Mature woody vegetation is generally lacking in this category

with primary tree species being young aspen, boxelder and willow. Most

herbaceous vegetation has been removed to facilitate development, however,

annual forbs and grasses frequently reestablish themselves on bare ground

in these development areas.

Bird and mammal residents are scarce in this type as a result of

habitat destruction. However, species such as starling, house sparrow and

pidgeon are usually commonplace. The Norwegian rat and house mouse are

often undesirable inhabitants of this category. Transient wildlife

visitors to these areas include rabbits, squirrels, song birds and even

white-tailed deer.

FISH AND WILDLIFE

( Fish and wildlife species in the Bassett Creek watershed area maintain

a high degree of diversity considering the on-going urbanization of the

area. In all, 282 species of birds, 96 species of fish, 57 species of

mammals and 33 species of amphibians and reptiles occur in the seven-

county metropolitan area. It is expected that most of these species can

be found in the Bassett Creek Watershed as evidenced by the diversity of

habitat available. Species represented are characteristic of types found

throughout the Upper Mississippi River valley in Minnesota. Some of the

more representative species are as follows:
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Mammals: White-tailed deer, muskrat, raccoon, skunk, fox, ground

squirrel, rabbits, and mice.

Birds: Mallard, blue-winged teal, wood duck, coot, bittern,

red-tailed hawk and many species of song birds.

Fish: Blue-gill, black crappie, bullhead, northern pike and

various species of sunfish and minnows.

Amphibians
and

Reptiles: Snapping turtle, map turtle, northern water snake, eastern

garter snake, northern leopard frog, and the american toad.

Up until the 1860's, man's effect on the environment caused little

or no modification in his natural surroundings except in scattered instances.

After 1860, man's imprint turned from use to physical modification and

development. Obviously, today's fish and wildlife resources have little

resemblance to the situation which existed 100 years ago. Agricultural

activity linked with urban-industrial development eliminated most of

the watershed's original wildlife habitat. With total urbanization of

the watershed expected to occur by 1990, the existing undeveloped areas

will be subject to increasing development pressure. Some species which

have been eliminated from the watershed in the past incluoe bear, cougar,

timber wolf and elk as well as such wild fowl as prairie chicken, turkey

and sharp-tail grouse.

In the past, the extensive filling and draining of wetlands throughout

the watershed has seriously reduced waterfowl populations. At present,

over eighty percent of the original wetlands in the watershed have dis-

appeared. Although agriculture is decreasing in the area, urban and

industrial development continue to pressure the remaining wetlands.

Recent studies by federal and state agencies indicate that over 30,000

ducks are annually produced in the metropolitan area with mallard, blue-

winged teal and wood duck being the most common nesting species. An
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expanding Canada goose population annually produces about 500 goslings in

the area. A flock of 60 geese is maintained on a large commercial property

in Golden Valley as well as by many individuals in the area who maintain a

few geese on backyard ponds.

Migratory birds from the Mississippi Flyway begin moving into and

through the metropolitan area each spring and fall. The confluence of

three major rivers in this portion of the Mississippi Flyway attracts

(thousands of ducks and geese to the area's marshes and lakes. The extensive

marshlands of the river bottoms are especially noted for their large

populations of migrating and resident waterfowl which use them for feeding,

nesting, breeding, staging and as wintering grounds. Mallards, bluewinged

teal and wood ducks being the most common nesting species.

Nearly 14,000 ducks have been known to winter over on open ponds

and streams in the metropolitan area. Several hundred have been observed

using open water areas along Bassett Creek. Due to tht existing urbani-

zation, hunting is prohibited within the watershed, however, rural areas

within easy commuting distance of the watershed provide many acres of

potential hunting.

Upland game birds present in the watershed include pheasants, ruffed

grouse and some Hungarian partridge. The ruffed grouse population is limited

within the watershed due to habitat requirements. With favorable climatic

conditions, pheasants are numerous in the western semi-agricultural part

(of the watershed. Pheasants were introduced in Minnesota in 1905 and

annual fall populations have ranged from about 2,500,000 in good years to

about 500,000 in poor years. State game records of August road counts made

in Hennepin County between 1950 and 1974 demonstrate wide fluctuations in

the pheasant population. Variables such as climate, food and cover can

account for wide fluctuation in the counts. Other small game species present

include gray squirrels, cottontail rabbit and white-tailed jackrabbit.

According to the Minnesota Department of Natural Resources (DNR),

commercial trapping is conducted on an individual basis in some parts of
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Hennepin County. Although no trapping statistics are available for the

Bassett Creek watershed, it is assumed by the DNR, that individuals

are operating on a small scale in the less inhabited parts of the water-

shed. Species taken include: muskrat, red fox and some mink.

The white-tailed deer is the only big game species remaining in

Hennepin County and the watershed. About 1,000 deer kills are reported

annually in the seven-county metropolitan area, many of these being

automobile victims. The deer population in the metropolitan area is

estimated by the DNR to be about 8,000 with the major river valleys

being perferred habitat areas.

Important non-game bird species in the watershed include the starling,

pidgeon, house sparrow and crow. These species appear to be on the

increase, competing for food and nesting sites with other more desirable

species such as robins, bluebirds and woodpeckers.

Shore birds, gulls and terns are common inhabitants to water environ-

ments, especially during spring and fall migrations. Several species

of hawks and owls nest in the area. Falcons, osprey and eagles pass

through the area during migration. Many species of shore birds and song

birds use the area from breeding and nesting as well as feeding and resting

stops during migration.

Bassett Creek watershed contains ample resources for recreational

and sport fishing. Fish populations vary from lake to lake due Yo the

diversity and quality of habitat provided. Four of the five major lakes

in the watershed provide bass and panfish and some northern pike angling.

The Minnesota Department of Natural Resources has conducted lake surveys

on Sweeney Lake and Medicine Lake in the watershed. It was noted that

spawning conditions in both lakes were good for bass and panfish, fair

to good for northern pike and poor for walleye. Medicine Lake has two

major spawning areas. A large spawning area is maintained on the

northern end of Medicine Lake for largemouthed bass and another area is

maintained on the west side for northern pike. Past angling records
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indicate the lake has always had good fishing, especially for bass. The

last creel census for Medicine Lake was taken in 1942. Sweeney Lake has

no established spawning areas and angling reports indicate very little

fishing pressure. Local reports indicate that fishing is done primarily

by children. A possible reason for this is lack of public access to

Sweeney Lake. Bassett Creek contains carp, bullheads, sunfish and a

variety of minnows. Bassett Creek along with the smaller lakes and

ponds provides fishing for many youngsters in the area.

Turtles, frogs, toads and other species of reptiles and amphibians

are frequently found in sloughs, marshes, side channels of the lakes and

in Bassett Creek itself. Some of the more common species include leopard

frog, common toad, painted turtle, spotted salamander and garter snake.

The variety of aquatic and terrestial invertebrates in the watershed

would number into the thousands of species. Groups such as insects,

earthworms, clams and snails are invertebrates. Invertebrates play a key

role in the food chains of higher animals and are a necessity for man's

existence as it is known today. Aquatic invertebrates are very sensitive

to changes in water quality and may, therefore, be used as pollution

indicators. High populations of bloodworms (chiromonids) are indicators

of water with low dissolved oxygen levels. Mayfly, caddisfly, midge and

mosquito larvae are important as fish food. There are 47 different species

of mosquitos known to exist in the metropolitan area, of which 26 species

are know to bite man. Aedes vexan is probably the greatest nuisance

species in the metropolitan area.

HISTORICAL AND ARCHAEOLOGICAL RESULTS

Coordination with state and county historical societies and a review of

both the National and State Registers of Historic Sites reveals several sites

of architectural, archaeological, or historic significance in the general

vicinity of the watershed. None of the identified sites would be affected

by the project. A surface archaeological reconnaissance of the project area

did not identify any sites of historical or archaeological significance,
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however, the reconnaissance did identify areas of high and low archaeological

potential in the project area. Those areas identified by the reconnaissance

will be subject to intensive archaeological investigation during future

project studies. Table 6 contains a list of known sites in the vicinity

of the watershed.

TABLE 6

HISTORICAL, ARCHITECTURAL, AND ARCHAEOLOGICAL SITES

IN THE VICINITY OF THE BASSETT CREEK WATERSHED

Site Location Importance

*Cathedral of St. Marks Minneapolis Historical &
Architectural

Chicago Milwaukee Depot St. Louis Park Historical &
Architectural

*Mounds Lot #2, Sec. 26 Archaeological
T. 118N., R22W

Mounds N 1/2, NW 1/4, Sec. 17, Archaeological
T. 117N, R22W

Mounds Sec. 8, T. 117N, R22W Archaeological

St. Anthony Falls Minneapolis Historical

*wj thin watershed boundary

Source: Minnesota Historical Society

RECREATION

An abundance of water- and land-based recreational facilities are

located around the Minneapolis-St. Paul metropolitan area. Easily accessible

from the watershed are one Federally-owned and four State-owned recreation

areas. The Federal recreation area is the Lower St. Croix National

Scenic Riverway, which includes the reach of the St. Cro'T Rive from

Taylors Falls, Minnesota to Prescott, Wisconsin. A National Wildlife
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Refuge has been proposed along the southern edge of Hennepin County incor-

porating large areas of Minnesota River bottomland. The State recreation

areas include William O'Brien State Park, Fort Snelling State Park,

Afton State Park, and the Minnesota River Valley Trail system. The latter

two State-owned areas are still in the process of land acquisition and

development. Table 7 summarizes existing facilities available at these

State-owned recreation areas.

The Hennepin County Park Reserve District has been in existence for

almost 20 years and has established several park reserves in the metropolitan

area. A park reserve has a minimum size of 1,000 acres and are generally

more than 2,000 acres. Eighty percent of the total area of each reserve

will be retained in or restored to a natural state--with not more than 20

percent of the area being developed for active recreational use. Because

nearly half of Minnesota's population live in the Minneapolis-St. Paul

metropolitan area, tracts of natural land large enough to maintain an

ecological balance of plant and animal life for present and future

generations to enjoy are becoming increasingly rare as well as increasingly

essential as urban growth continues throughout Hennepin County. With six

park reserves, the District now owns most of the property necessary to

serve the projected needs of the county's present and future populations.

The existing facilities at these county-owned park reserve are summarized

in Table 6. Hennepin County parks which are less than 1,000 acres are

classified as regional parks and one has been proposed for the northwest end

of Medicine Lake. The proposed Regional Park has been incorporated into

the Metropolitan Council's Recreation Open-Space Plan.

The watershed contains many land-based and water-based recreation

facilities within its own boundaries. The Metropolitan Council has

classified recreation open space in relation to its size and the area

serviced by the facility. The mini-park and the neighborhood park-

playgrounds are designed to serve small segments of the community population

consisting of one or two neighborhoods. The community play field and
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coumunity park offer facilities to a large segment of the municipality's

population, providing recreational activities for several neighborhood

areas. Regional and special use areas include linear trails and parkways

and serve municipality-wide needs as well as county and state needs.

Table 8 gives a more detailed description of the Metropolitan Council's

recreation open space categories. The existing recreation resources in the

nine municipalities with part or all of their land area within the watershed

are discussed in the following paragraphs.

The eastern portion of the watershed including the municipalities of

Minneapolis, Crystal, Robbinsdale, New Hope, St. Louis Park, and Golden

Valley meet existing recreational needs with neighborhood parks and play-

grounds located throughout these communities. In this portion of the

watershed, active recreational facilities are dominant, especially in

Crystal and Robbinsdale. Rapid urbanization has interfered with the

planned development of passive recreation open space as well as trail or

walkway systems. This problem is most severe in areas with relatively

dense development as well as those where low income neighborhoods are

dominant, such as the Glenwood, Harrison, Near North and Willard-Homeward

neighborhoods in Minneapolis. In these more densely developed portions

of the watershed, trails and natural areas for studying and enjoying the

natural environment are few.

The municipalities of Minneapolis, St. Louis Park and Golden Valley

have existing or are developing passive recreational areas or nature

centers. Theodore Wirth Park along with the Eloise Butler Wildflower

Garden provide Minneapolis and Golden Valley residents with passive

recreation opportunities. Golden Valley is developing natural areas along

Bassett Creek in the area of Rice Lake and along the main stem of Bassett

Creek north of Minnaqua Avenue and north of Duluth Street. The area north

of Minnaqua Avenue has been desigated by the City of Golden Valley as the

Briarwood Bird Sanctuary. St. Louis Park is developing a nature center in

the Westwood Lake area. Robbinsdale is currently acquiring land in the

area of the north end of Rice Lake to form a natural area in conjunction

with Golden Valley on the south end. The existing or proposed trail systems
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serve as interconnecting links between recreation facilities, commercial

areas and schools within these communities.

Trail systems within the municipalities in the eastern and central

part of the watershed range from on-street routes to off-street limestone

or asphalt paths. Robbinsdale and Crystal are developing an on-grade

system along low traffic residential streets using direction and traffic

control signs as needed to delineate and preserve the trails. Golden Valley

and New Hope have a combination of on-grade and off-grade systems. The main

connecting routes are on-grade with scenic links through park& and along

Bassett Creek. Minneapolis provides an off-grade trail through Theodore

Wirth Park as part of its continuous trail system which will circle much of

the city. Intercommunity trail linkage, as well as connection with the

Minnesota Department of Natural Resources' Luce Line Trail in Plymouth, is

being discussed by several communities in the watershed.

Plymouth and Minnetonka occupy the western portion of the watershed

and are not as urbanized as the communities in the eastern part of the

watershed. Planned development of recreational facilities is in the land

acquisition phase in Plymouth and Minnetonka. Existing recreational needs

are being met and continued planning will anticipate and provide for future

recreational needs. Both active and passible recreational facilities are

being planned as well as a system of hiking and biking trails.

Special use areas such as golf courses and lakes provide year-round

activities. The Brookview Community Golf Course, the Hollydale Golf

Course and the Theodore Wirth Golf Course, along with Felders Golf Center,

are public use facilities. The Golden Valley Country Club golf course in

Golden Valley and the Minneapolis Golf Club golf course in St. Louis Park

are private facilities. As well as providing golf in the summer months,

the public courses serve a multiple-use function by providing cross-country

skiing during the winter months.

Portions of three golf courses are in the existing 100-year flood

plain of Bassett Creek. These courses are the Theodore Wirth, the

Golden Valley Country Club, and the Brookview Community golf courses.

Large areas of these courses are inundated during a 100-year flood, restrict-

ing their use for several days following a flood. With existing conditions,
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the water level in Theodore Wirth Park can be expected to be above the

normal level for approximately 24 days after a 100-year event and for

approximately 7 days following a 10-year flood event. It is anticipated

the course will be playable when the water level returns to about 1 foot

above normal, which would be about 7 days for a 100-year frequency flood

and 4 days for a 10-year frequency flood. User rates for Theodore Wirth

c'ourse indicate approximately 200 recreation days would be lost per day

the course is closed. The Golden Valley Golf Club would lose approximately

160 recreation days per day if closed, and the Brookview Community Golf

Course would lose an average of 280 recreation days per day if the course

were closed.

Wirth Lake, Sweeney Lake, Twin Lake, Parkers Lake and Medicine Lake

offer opportunities for fishing, boating, sailboating, canoeing and swim-

ming. Wirth Lake serves the Minneapolis neighborhoods on the northside

who have limited access to other lakes because of transportation limita-

tions. Sweeney Lake and Twin Lake offer limited recreational opportunity

to the watershed because there is no public access to these lakes. Parkers

Lake has a public access for non-motorized craft only. Although Medicine

Lake has no public access, the Minnesota Department of Natural Resources is

negotiating with the City of Plymouth to obtain the necessary land for a

public access. The recreational opportunities of these lakes is summarized

in Table 9. The recreation resources of the municipalities within the

Bassett Creek Watershed are summarized In Table 10.

PUBLIC HEALTH AND SAFETY

The health and safety of residents in the study area are potentially

affected during major flood periods. No flood-related deaths are known to

have occurred, but a serious threat to life is always present during flood

periods due to flooded residences and the related potential for electrical

shocks and injurous falls, and due to attempted movement along flooded

thoroughfares. Other previously experienced and future threats to public

health and safety include impediment of local traffic, vermin from flooded

areas, contamination of private water supplies, damage to wastewater collection

facilities, and increased disease vector production during a major flood.
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Isolation of areas by flood waters could also create hasards in term of

supplying emergency medical, fire or law enforcement services. The poten-

tial for a fuel spill in the vicinity of the conduit inlet is always present

during major floods due to the possible dislocation or damage to fuel

storage tanks located in that area.

APPENDIX 1
B-34



0

SWIMING x .

E-4 CANOEING

SAILBOATING NX u

a.BATING u

FISHING

0.

> 49

41

A..1

04v6

AP .I

5-35



494

b J0 0 .4 m4 -4 0 .4 - 0

0.0

441

i 1. a, .4 N 4 0 0 04
en

C.);

44C4 1 4-
I 4 0 M 4 C 4 44 .

a 0

Ln4

.4 4

3-36



HUMAN RESOURCES

The Bassett Creek watershed lies entirely within Hennepin County;

one of seven counties within the Minneapolis-St. Paul metropolitan area.

The Metropolitan Council independently complies census data and forecasts

population, employment and number of households for each municipality

within the seven-county metropolitan area. Hennepin County is within the

Minneapolis-St. Paul Standard Metropolitan Statistical Area (SMSA) which

includes five of the seven counties within the Minneapolis-St. Paul

metropolitan area. The 1972 OBERS Series E Projections provide popula-

tion, employment and income projections for the Minneapolis-St. Paul SMSA.

POPULATION CHARACTERISTICS

The 1970 estimated population for the Bassett Creek watershed was

87,400. Population density varies widely throughout the watershed, but

averages 3.2 people per acre. Plate B-4 shows how the 1970 population

density varies throughout the watershed. Average 1970 population density

in the Minneapolis-St. Paul SMSA was 1.3 people per acre. This indicates

that the Bassett Creek watershed is significantly more urbanized than

the Minneapolis-St. Paul ShSA. The portion of the watershed in Minneapolis

is the most densely populated, averaging 9.6 people per acre, while

Plymouth is the most sparsely populated, averaging less than one person

per acre. Table 11 indicates the average population density for each

municipality within the watershed.

The age distribution of the 1970 population is shown in Table 11.

These age characteristics apply to the entire community, but are typical

of that portion of each municipality which lies within the watershed.

These statistics indicate that about 50, of the watershed population is

in the productive age group of age 19 to 64. In the cities of Crystal,

Golden Valley, Minnetonka, New Hope and Plymouth, more than 50% of the

population is under age 25 and more than 40 of the population is under

age 18.
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Projected population data for the Bassett Creek watershed has been

adopted from the preliminary projections made by the Metropolitan Council

in October, 1974. Metropolitan Council population projections were used

because these projections are made for each municipality in the seven

county metropolitan area and take into account the potential growth

characteristics of each municipality. In addition, the use of the

Metropolitan Council projections for the watershed is justified since they

are not significantly different from the OBERS projections for the

Minneapolis-St. Paul SMSA as is shown in Table 12.

Between 1960 and 1970, the population in the watershed increased

28.2% as is shown in Table 13. Between 1960 and 1970, Robbinsdale and

Minnetonka experienced slight to moderate growth rates of 6.1% and 1.9%,

respectively. The portion of the watershed which lies within Minneapolis

was the only area where the population decreased during this time period.

The greatest population increases occurred in the municipalities in the

western portion of the watershed. The municipalities of Crystal, Golden

Valley, Medicine Lake, Plymouth and St. Louis Park had population

increases in excess of 24%. The portion of the watershed which lies within

New Hope experienced the greatest population increase, approximately 500%.

The watershed's population was estimated to be 92,600 in 1974 and

represents an increase of 5.9% since 1970. Between 1970 and 1974, Plymouth

experienced the largest population increase (43.27.) and Minneapolis

experienced the greatest decrease in population (-2.3%).

The historic and projected population data for the watershed is

summarized in Table 13. The historical population data has been taken

from the 1950, 1960 and 1970 census reports of the Department of Commerce's

Bureau of the Census. As shown in Table 13, the population of the Bassett

Creek watershed is projected to increase at a declining rate through the

year 2030. The Metropolitan Council's projections have been used for the

watershed populations since they agree closely with the OBERS projections

for the Minneapolis-St. Paul SMSA. The estimated population for the

watershed by the year 2030 is 122,000 and represents a 40% increase from
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TABLE 12

COMPARISON OF POPULATION

PROJECTIONS FOR THE

MINNEAPOLIS-ST. PAUL SMSA

1980 1990 2000

Metropolitan Council 2,112,600 2,442,650 2,734,600
Difference from OBERS 0.87. -.6% -.9%

OBERS 2,095,000 2,455,600 2,760,000

Source: Population Forecasts (Preliminary), Metropolitan
Council, October, 1974.

OBERS Projections, Office of Business Economics,
Department of Commerce, April, 1974.
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1970. This results in an average density of 4.4 people per acre In the

watershed by 2030. The extrapolated OBERS projections indicate a 92%

population increase by the year 2030 for the Minneapolis-St. Paul SMSA,

resulting in an average density of 3.3 people per acre. The Minneapolis-

St. Paul SMSA is projected to experience a greater population increase

than the watershed since the SMSA wil experience continued urbanization

through 2030, whereas the Bassett Creek watershed is expected to be

totally urbanized by 1990 based on current development trends.

A large portion of the Bassett Creek watershed, especially Crystal,

Medicine Lake, Minneapolis, New Hope, Robbinsdale and St. Louis Park,

are considered to be near total urbanization and, therefore, no major

changes in population due to migration is expected within these munici-

palities. The majority of future urbanization in the watershed will

occur in Plymouth. That portion of the watershed within Plymouth is

expected to increase from 1974 population of 12,000 to approximately

30,000 in 2000 and to approximately 37,000 in 2030. The communities of

Golden Valley and Minnetonka are projected to have slow population growth.

The projected population for Golden Valley is 29,300 in 2030 and for the

portion of the watershed in Minnetonka, the projected population is

2,820 in 2030.

EDUCATION

The 1970 education statistics for the Bassett Creek watershed are

shown in Table 14. Within the Bassett Creek watershed, approximately

69% of the population over the age of 24 have graduated from high school.

This is considerably above the national average of 53% and the Minnesota

average of 58.7%. In the Minneapolis portion of the watershed, less than

50% of the population over the age of 24 are high school graduates,

whereas in Crystal, Golden Valley, Minnetonka, New Hope, Plymouth and

St. Louis Park more than 75% of the population over the age of 24 are

high school graduates.

As shown on Table 14, approximately 17.2% of the population within

the Bassett Creek watershed cer the age of 24 have four or more years
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of college. The municipality with the highest percentage of its population

over the age of 24 having four or more years of college is Golden Valley

with 27.3%. The municipality with the lowest percentage is Minneapolis

with 6.1%.

Within the Bassett Creek watershed, approximately 17.5% of the popula-

tion over the age of 24 have less than 9 years of formal education. As

indicated in Table 14, Minneapolis has the largest percentage of persons

over the age of 24 with less than 9 years of formal education while

St. Louis Park has the smallest percentage of persons over the age of 24

with less than 9 years of formal education. The 17.5% of the population

over the age of 24 in the Bassett Creek watershed with less than 9 years

of formal education is approximately the same percentage as that for Hennepin

County (17.8%) and a slightly smaller percentage than that for the Minneapolis-

St. Paul SMSA (19.1%).

OCCUPATIONS

The 1970 distribution of occupations for the labor force in the

Bassett Creek watershed is shown in Table 15. The 1970 census data indi-

cates that clerical or related occupations are the most common occupations

of residents in the Bassett Creek watershed. Approximately 19.7% of the

labor force in the watershed was employed in the clerical or related

fields in 1970. The second most common occupation of residents in the

watershed is the professional, technical and related fields which

included 18.9% of the labor force in 1970. The remaining occupations in

order of their prevalence were: operatives; craftsmen, foreman and

kindred workers; service workers; managers and administrators, sales

workers; and laborers and farm workers. Approximately 41% of the female

labor force was employed as clerical workers in 1970.1 In contrast, 7%

of the male labor force was employed as clerical workers in 1970.2

1A Demographic Profile of 33 Communities in Hennepin County, Community Health

and Welfare Council, March, 1973. Report is based on 1970 Census data for
Hennepin County.

2Ibid.
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The distribution of occupations throughout the watershed appears to

correspond to the education level of the individual municipalities.

Communities with higher educational levels tend to have a greater percent

of their population employed in occupations that generally require more

educational training. For example, Golden Valley, one of the communities

with the highest educational levels, has 49% of its labor force employed

in the occupational categories of professional and technical; managerial

and administrative; craftsmen and foremen. The watershed average for these

occupational categories is 40.9%.

In the watershed the distribution of the labor force among the

occupational categories is similar to the distribition in Hennepin County

and the Minneapolis-St. Paul SMSA. The historic and projected occupation

distribution of the Minneapolis-St. Paul SMSA is summarized in Table 16.

EMPLOYMENT

The labor force within the Bassett Creek watershed was approximately

37,200 persons in 1970. The distribution of the labor force between the

municipalities in the watershed is shown in Table 17. An estimated,

1,808 people or 2.97. of the labor force in the watershed were unemployed

in 1970. In 1970, the Minneapolis portion of the watershed had the largest

labor force with 11,000 workers and the largest unemployment rate at 5.0%.

Of the municipalities within the watershed, Crystal had the lowest

unemployment rate at 1.0 in 1970. Male, female and total 1970 employ-

ment rates in the watershed are slightly less than the corresponding rates

in the Minneapolis-St. Paul SMSA.

The male labor force within the watershed was approximately 22,800

or 61% of the total labor force in 1976. About 3.2 of the watershed's

male labor force were unemployed in 1970. Minneapolis had the highest

male unemployment rate at 5.7% in 1970, which was almost twice the male

unemployment rate of any other municipality in the watershed. The Crystal

and New Hope portions of the watershed had the lowest male unemployment

rates at 0.9% in 1970.
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The female labor force in the watershed was approximately 14,400 or

39% of the total labor force in 1970. The female unemployment in the

watershed was 2.8% in 1970. The portion of the watershed in Minneapolis,

Minnetonka and New Hope have the highest female unemployment rates in

1970 with 4.0%, 3.57. and 3.8%; respectively. Robbinsdale had the lowest

female unemployment rate at 0.6% in 1970.

Between 1960 and 1970, total employment increased 30.8% in the

Minneapolis-St. Paul SMSA. Mining, services, durable goods manufacturing

and wholesale trade were the industries that had the greatest percentage

increase in employment between 1960 and 1970 as shown in Table 18.

Between 1970 and 1980, the retail trade and the services industries are

projected to have the greatest percentage increase in employment. Due

to increased urbanization within the Minneapolis-St. Paul SHSA, employment

in agriculture declined significantly between 1960 and 1970 and will con-

tinue to decline between 1970 and 1980.

Since the unemployment rates and employment by occupation statistics

for the Bassett Creek watershed and the Minneapolis-St. Paul SMSA are

similar, employment projections for the Minneapolis-St. Paul SMSA provide

a reasonable basis for the projected employment within the Bassett Creek

watershed.

Employment projections for the Minneapolis-St. Paul SNSA are made

independently by the Metropolitan Council, the Minnesota Department of

Employment Services, and OBERS. A comparison of these projections is shown

in Table 19. Employment projections made by the Minnesota Department of

Employment Services as shown in Table 19 indicate that total employment

within the Minneapolis-St. Paul SMSA will increase approximately 287

between 1970 and 1980. The service and retail industries are projected

to have the greatest percentage increase in employment during this period.

The OBERS projection for total employment in the Minneapolis-St. Paul SMSA

indicate a 29% increase between 1970 and 1980. Extrapolated OBERS projec-

tions indicate a total employment of 1,590,000 for the Minneapolis-St. Paul

SMSA in the year 2030. The Metropolitan Council has made total employment
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projections for each municipality in the Bassett Creek watershed through the

year 2000. The Metropolitan Council's total employment projections are

summarized in Table 20.

INCOME

Average annual per capita income in the Bassett Creek watershed was
3

$3,850 in 1970. This is slightly greater than average annual per capita

income in Hennepin County and 6% greater than average per capita income in

the Minneapolis-St. Paul SMSA.- The average ar-aal per capita income in

1970 for the Bassett Creek watershed and for each municipality within the

watershed is shown in Table 21. Golden Valley had the highest average

annual per capita income of $4,950 in the watershed in 1970.

Table 22 shows the distribution of family income for the Bassett Creek

watershed in 1970. Although the population in the watershed was a relatively

high average annual per capita income, there is a high percentage of

families having incomes below the poverty level. The poverty threshold for

the non-farm family of four was $4,743 in 1969. Approximately 6.8% of the

families within the watershed had incomes below the poverty level in 1970.

This corresponds to 4.6% and 4.57. of the families in Hennepin County and

the Minneapolis-St. Paul SMSA, respectively, with income below the poverty

level in 1970. Of the 1,506 families in the watershed with income below

the poverty level in 1970, 1,176 of the families were living in Minneapolis.

Golden Valley and New Hope both with 1.9%, had the smallest percentage of

families with income below the poverty level in 1970.

The historic and projected average annual per capita income for the

Minneapolis-St. Paul SlSA is presented in Table 23. Per capita income for

the Minneapolis-St. Paul SMSA increased 64% between 1950 and 1970. The

average annual per capita income for the Minneapolis-St. Paul SMA is pro-

jected to increase to $17,500 and represents an increase of 325 between

1970 and 2030. The average annual per capita income of $17,500 in 2030 was

obtained by extrapolating the OBERS projections for the Minneapolis-St. Paul

SMA.

3This was calculated using 1969 income and 1970 population.
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TABLE 21

1970 PERSONAL INCOME STATISTICS

Average Annual
Per Capita

Area Income

Crystal1  3,780

Golden Valley 1  4,950

Minneapolis1 2,900

Minnetonka 4,180

New Hope1  3,550

Plymouth 1,3  4,250

Robbinsdala1  3,370

St. Louis Park1  4,120

Bassett Creek Watershed 3,850

Hennepin County 3,840

Minneapolis-St. Paul SMSA 3,620

1That portion of the municipality in Bassett Creek Watershed

2Found by dividing 1969 income by 1970 population. This
results in a discrepancy between these figures and the OBERS
figures for the Minneapolis-St. Paul SMSA.

3Includes Medicine Lake

Source: U.S. Census of Population and Housing, 1970.
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DEVELOPMENT AND ECONOMY

PRESENT DEVELOPMENT

The original settlement of the Twin Cities area began in 1820 by the

establishment of the Fort St. Anthony Military Reservation, renamed Fort

Snelling in 1825. As a mode of transportation and as a central source of

power, the Mississippi River provided a base for the industrial development

of the area. The flour milling and lumbering industries and their associated

supportive activities established the Twin Cities as the regional trade,

financial and transportation center of the Upper Midwest. Although lumber-

ing is no longer a viable industry in the metropolitan area, the food

processing industries along with printing and publishing, the manufacture

of precision instruments, computers, electronic equipment, electrical

machinery and transportation machinery are important to the economy of the

area. At the present time, no single industry dominates the economy of

the Twin Cities metropolitan area.

The Bassett Creek watershed occupies an area of approximately 42 square

miles on the western edge of the rapidly expanding Minneapolis-St. Paul

metropolitan area. At the present time, approximately 60. of the

watershed's total area is in a state of total or partial urbanization.

The state of urbanization varies from total in Minneapolis to negligible

in the western portions of Plymouth. In those communities which have

experienced considerable growth within the last 15 years, the contemporary

patterns of land utilization are apparent. Although many of these areas

can be considered fully urbanized, the density of residential, commercial

and industrial developments is far less than that in Minneapolis. Further

west in the communities of Minnetonka and Plymouth, the density of urban

development becomes even less and urban planning to retain more park and

open space is underway in anticipation of future growth.

The rapid growth of development in the Bassett Creek watershed is

easily seen by comparing the current extent of development with that found

on old aerial photographs and maps of the area. At the current rate of
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growth, it can be expected that the watershed will be in a state of

ultimate urbanization by 1990.

Commercial and industrial development is distributed throughout the

Bassett Creek watershed. As urbanization has progressed westward through

the watershed, commercial and industrial areas have developed along major

highways and rail transportation facilities. Retail shopping centers are

distributed throughout the watershed and provide convenient and diversified

shopping locations for the residents of the watershed.

TRANSPORTATION

There is a high degree of flexibility in the location for residential

and commercial development in the Twin Cities metropolitan area because of

the diversified transportation system. Two major interstate highways serve

the metropolitan area from outstate areas and an outer interstate ring

circling the Twin Cities provides an efficient transportation link between

suburban areas. Public transportation is provided by an extensive network

of regular and express bus service routes which are operated by the

Metropolitan Transit Commission. The Twin Cities area also is served by

six major railroads, eight airlines, an extensive trucking system and barge

service on the Mississippi and Minnesota Rivers.

PRESENT LAND USE

A land use study of the Bassett Creek watershed has been made using

current land use zoning maps, recent aerial photographs and field verifica-

tion procedures. The results of this land use survey are contained in

Table 24 and Table 25. Of the 26,560 acres of the watershed, approximately

29% or 7,710 acres are presently undeveloped. The primary land use is

residential comprising approximately 44% of the total watershed area.

Commercial and industrial land use comprises approximately 12% or 3,240

,acres of the watershed. Lands for parks, open space, public and semi-public

use account for approximately 10% or 2,600 acres of the watershed area and

appriximately 1,320 acris or 5% of the total area within the watershed is
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occupied by open water. Plate 3-5 shown the existing land use for the

Bassett Creek watershed.

Approximately 11%T of the total area or about 2,685 acres are within

the 100-year flood plain. The flood plain land uses are: residential,

21%,; commercial-industrial, 9%; parks, open space, public and semi-public,

207.; open water, 40%; and undeveloped land, 10%.

FUTURE LAND USE

The future land use in the Bassett Creek watershed has been projected

based on existing municipal land use plans. The future land use in the

Bassett Creek watershed is summarized in Table 24 and Table 25. The primary

future land use in the Bassett Creek watershed is residential comprising

about 63% or 16,820 acres of the watershed. Residential land use will,

therefore, increase by approximately 5,130 acres under future conditions.

The second largest future land use is commercial-industrial which comprises

approximately 4,725 acres or 18% of the watershed area. This represents an

increase of approximately 1,500 acres from present land use. The future

land use in the park, open space, public and semi-public category will be

approximately 3,695 acres or 14% of the watershed area. Thus, it is

projected that the land for parks, open space, public and semi-public

use will increase by approximately 1,100 acres. The projected future land

use for the Bassett Creek watershed is shown in Plate B-6.
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TABLE 24

PRESENT AND FUTURE LAND USE IN THE

BASSETT CREEK WATERSHED

Present Land Use Future Land Use
Land Use Category acres acres

Residential 11,690 16,820

Commercial-Industrial 3,240 4,725

Parks, Open Space,
Public, Semi-Public 2,600 3,695

Open Water 1,320 1,320

Undeveloped 7,710 0

TOTAL 26,560 26,560

TABLE 25

PRESENT AND FUTURE LAND USE IN THE

100-YEAR FLOOD PLAIN

Present Land Use Future Land Use
Land Use Category acres acres

Residential 570 700

Commercial-Industrial 235 315

Parks, Open Space,

Public, Semi-Public 540 610

Open Water 1,060 1,060

Undeveloped 280 0

TOTAL 2,685 2,685
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SECTION C

PROBLEMS AND NEEDS

The problems and needs of the Bassett Creek watershed to which this

study has addressed itself are discussed in this report section. The flood

problems, floods of record, existing and future flood damages and existing

projects and improvements are discussed in considerable detail. Additional

coverage as related to the specific areas where flood control improvements

are to be recommended will be given in subsequent report sections. The

discussion also includes the related needs of water quality, water and

land-based recreation, and fish and wildlife conservation as well as the

improvements desired by the local interests.

FLOODING

The areas subject to frequent flooding include residential areas in

the upper watershed and industrial and commercial lands in the lower

watershed. Parks, golf courses and other recreational areas throughout

the watershed are also subject to frequent flooding. The larger floods

will inundate residential areas near the conduit entrance in addition to

the industrial and commercial areas. Several major highways and railroads

throughout the watershed will also be inundated. The large commercial and

industrial area in Minneapolis is especially susceptible to flood damage

because it is located immediately upstream of the 1.5 mile conduit which

serves as an outlet for the entire Bassett Creek watershed. Only small

flows can be carried by the existing conduit without inundating the sur-

rounding commercial and industrial development. The existing conduit is

in a state of general disrepair. Failure of any section of the conduit

during a large flood or the accumulation of debris would further reduce

the discharge capacity of the conduit, causing catastrophic flooding in

the area of the conduit entrance.

Should debris accumulation or failure of any section of the existing

conduit result in a 50% reduction in the discharge capacity during a
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100-year flood event catastrophic flooding would occur in the area of the

conduit entrance. The flood level would be increased by approximately

6 feet and inundate more than 250 acres. In addition to public properties

and utilities, more than 450 residential dwellings and more than 80

industries would be flooded. The resulting flood damages would be in excess

of $8 million.

FLOODS OF RECORD

Floods which have occurred on Bassett Creek have occurred~oth from

summer rainstorms and spring snowmelt runoff. The large number of isolated

flooding events which have occurred have been recorded in little or no

detail. Residents have indicated that while most of the isolated instances

of damaging floods along Bassett Creek have resulted from summer rainstorms,

floodin; has not been strictly limited to that cause.

A recent incidence of severe flooding in the Bassett Creek

watershed occurred on 27 April 1975, as a result of a long duration spring

rainstorm. Approximately 2-1/4 inches of rain fell in a 24-hour period

throughout the watershed. Although this storm approximated a 1-year fre-

quency rainfall event, its effects were probably comparable to a 25-year

frequency runoff event due to antecedent conditions. A substantial spring

snowmelt ended approximately 15 April and was followed by several days of

moderate precipitation. As a result of the snowmelt and subsequent period

of moderate precipitation prior to the 27th, the soils throughout the

watershed were in a saturated condition and much of the natural upland

depression storage was full prior to the rainfall event of 27 April. As

a result of this storm, flood damage was incurred in Golden Valley, New

Hope, Crystal and Minneapolis. A serious result of this storm was the

damage incurred as a result of sanitary sewer backup into many homes in

Golden Valley, New Hope and Crystal caused by excessive infiltration into

wastewater collection facilities. In addition, many street intersections

in the flood plain of Bassett Creek were inundated as a result of this

storm.
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Severe flooding occurred in the Bassett Creek watershed on 6 June 1974,

as a result of an intense siumer rainstorm. Approximately 3-1/2 inches of

rain fell in a 6-hour period in the western portion of the watershed, while

approximately 2-1/4 inches of rain fell in that 6-hour period in the eastern

portions of the watershed. The most intense portions of the storm in the

western portion of the watershed approximated a 25-year frequency rainfall

event. As a result of this storm, flood damage was incurred in Golden

Valley, New Hope, Crystal and Minneapolis. A more serious result of

this storm was the damage incurred as a result of sanitary sewer backup

in many homes in Golden Valley, Crystal and New Hope caused by excessive

infiltration into wastewater collection facilities. In addition, many

street intersections and low areas outside the flood plain of Bassett

Creek were inundated as a result of this storm.

A more severe flood occurred in June, 1942. This flood was signi-

ficant because of the damage which was incurred by the commercial and

industrial establishments in Minneapolis. If a flood of this magnitude

were to occur at this time, damages of approximately $1.6 million would

occur in Minneapolis and damages of approximately $470,000 would be sus-

tained throughout the remainder of the watershed.

On 5 September 1903, severe flooding occurred in Minneapolis in the
I

area of the conduit inlet. Reportedly, 5 inches of rain fell in 10 hours
causing extensive flooding along Bassett Creek in North Minneapolis.

Bassett Creek "overflowed its banks and some four hundred acres in the

center of tha city were flooded". 2 As the flood receded and "for weeks

afterwards, the heavy fog and stench arising from this entire section,

due to the decay (of) vegetation, was intolerable and must have been

injurious to public health".3 While this is the only information available

1Report on the Feasibility of Diverting Bassett Creek Through the Lakes to
Minnehaha Falls. Committee from the Minneapolis Real Estate Board, the
West End Imprevement Association, the Oak Lake Improvement League, the
Linden Hills Improvement Association, the Calhoun Improvement Association,
and the Oak Park Improvement Association, December 24, 1904.

2 Ibid.
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regarding this flooding event, it is apparent that the impacts of this event

on the residents of Minneapolis was significant.

If a flood having a 1% chance of occurring every year (100-year fre-

quency) were to occ-r in the Bassett Creek watershed, approximately 2,700

acres, 222 residences and 18 industries would be flooded along the creek.

PRESENT FLOOD DAMAGES

Present flood damages include both tangible and intangible losses.

Tangible losses suffered during floods include inundation damage to struc-

tures, utilities and transportation facilities, flood fighting costs, post-

flood cleanup costs, business losses and increased expenses for normal

operating and living during a flood situation. Intangible losses suffered

include loss of life, human misery during a flood occurrence, disruption of

normal community activities, potential health hazards from contaminated

water and flood supplies, dislodged fuel storage tanks and flooding of sewage

collection facilities. A detailed breakdown of present flood damages is

presented in the report section entitled, "Impacts of the Selected Plan".

FUTURE FLOOD DAGES

Without flood protection in the Bassett Creek watershed, all tangible

and intangible flood losses now occurring could occur on an increased scale

in the future. Changes in the type and extent of flood damages will result

from ongoing urban renewal program, land use shifts and continued residential,

industrial and commercial development, where permitted by flood plain

regulations. With increased urbanization of the watershed, flood damages

will gradually increase at a rate proportional to improvements to existing

public facilities, increase in property values and increased runoff. The value

of the contents of the structures would also increase with time. Due to

the flood plain regulations now being promulgated, vacant land in the flood

plain will either be used for recreational purposes in the future or if

developed, new structures will be flood proofed. In the interest of a
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conservative projection, it is assumed in this analysis that the existing

developed portion of the flood plain remains constant. These changes in

future flood damages are explained more fully in the report section entitled,

"Economic Impacts on the Selected Plan".

WATER SUPPLY AND WATER QUALITY

The City of Minneapolis withdraws approximately 77 million gallons of

water per day from the Mississippi River for municipal and industrial water

supply purposes. In addition, the City of Minneapolis supplies Golden

Valley, Crystal and New Hope with water. Plymouth, Robbinsdale, Minnetonka,

St. Louis Park and Medicine Lake obtain their water supplies from the

Prairie-du-Chien-Jordan or the Mt. Simon-Hinckley bedrock aquifers. The

dependence on these sources for municipal and industrial water supplies is

not expected to change with increased future demand. At the present time,

a coordinated effort to develop a detailed plan for the management, monitor-

ing and development of the overall water resource system in the metropolitan

area has not been made.

The water quality of the ground water available in the metropolitan

area is generally good. The water ranges from moderately hard to hard and

high iron and manganese concentrations are common. Recognized sources for

ground water pollution include septic tank and cesspool seepage and

industrial discharges. These sources have caused localized contamination

of glacial drift aquifers and the uppermost bedrock aquifers.

The chemical quality of the surface water sources presently used for

domestic water supply is generally good. Problems are limited to excessive

hardness, turbidity and color. Although the surface waters are classified

as moderately hard, hardness, iron and manganese concentrations tend to be

somewhat lower than the available ground water sources. Bacteriological

quality of surface water is substantially poorer than most ground waters

and, in some cases, the raw water supply drawn by Minneapolis contains

coliform organism counts in excess of the river standards established by

the Minnesota Pollution Control Agency. This water is treated to meet
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drinking water quality standards. Identified sources of surface water poll-

ution in the v inity of the metropolitan area include domestic and indus-

trial waste from upstream areas, combined storm-sanitary sewer overflows,

septic tank system seepage, runoff from agricultural lands and polluted

runoff from urban areas.

Municipal wastewater in the Bassett Creek watershed is collected by

a system of wastewater interceptors and is treated at the Metropolitan

Wastewater Treatment Plant at Pigs Eye on the Mississippi River or at the

Blue Lake Treatment Plant on the Minnesota River. These collection

facilities and treatment plants are operated and maintained by the

Metropolitan Waste Control Commission. Stormwater is collected by

separated storm sewer systems except in portions of Minneapolis where

the separation of the combined storm and sanitary sewer system is currently

in the initial stages. In the municipalities of Golden Valley, Crystal

and New Hope, periods of intense rainfall have in the past resulted in

sanitary sewer backup problems caused by excessive infiltration into waste-

water collection facilities. The Metropolitan Waste Control Commission

and the municipalities involved are taking action to correct this problem.

The water quality in Bassett Creek is subject to seasonal variation.

The water quality monitoring program conducted by the Bassett Creek Flood

Control Commission has indicated the seasonal variation in sampling para-

meters, with the sumnmer months demonstrating increased fecal coliform

counts which do not meet the Minnesota Pollution control Agency's 2B

Stream Standard (Minn. Reg. WPC 14). The 2B Standard requires water of

adequate quality to propagate and maintain both sport and commercial fishes

as well as aquatic recreation of all kinds including swimming. The water

quality monitoring program currently being undertaken by the Bassett Creek

Flood Control Commission is intended to locate the sources of contamination

and, with the cooperation of the HPCA, improve the existing water quality.

PARKS AND RECREATION

The several major parks in the watershed offer a wide variety of

recreitional facilities and opportunities. Brookview Community Golf Course,
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the Hollydale Golf Course, and the Theodore Wirth Golf Course are public faci-

lities, and in addition, two private golf courses are located in the water-

shed. In the winter, cross-country skiing, downhill skiing, and sledding

are also popular in Theodore Wirth Park and several of the community parks

throughout the watershed. Wirth Lake, Sweeney Lake, Twin Lake and Medicine

Lake offer opportunities for fishing, boating, sailboating and canoeing.

The total area of park and publically owned open space in the watershed

exceeds 1,400 acres and the total water surface area of the major lakes is

approximately 1,200 acres.

Generally the recreational facilities available to the general public

in Hennepin County are adequate to meet existing needs. However, studies

have shown that to remain adequate, the rate of development and acquisition

of park land must keep pace with the increasing population. In the Bassett

Creek watershed, there appears to be a general lack of local recreational

facilities geographically spaced so that they are readily accessible to

people with limited transportation. In the more densely developed portions

of the watershed, separated bikeways and natural areas for studying and

enjoying the natural environment are few. In areas where existing develop-

ment is scattered, many local recreation facilities have not been developed

at this time, thus creating a tempcrary and artificial limitation on the

geographical spacing of these facilities. As development pressure requires

the development of future facilities, this geographical limitation will Le

significantly reduced.

In Minneapolis, a large portion of the property immediately adjacent

to Bassett Creek is publicly owned, except where the creek flows in the

conduit, and access to the creek exists at several points. Although a

developed recreational trail does not exist at the present time, the

Bassett Creek Valley through Minneapolis could be developed to link bike

and walkways along Wirth Parkway and the Bryn Mawr Meadows Park, providing

a potential trail system of approximately 2.5 miles. In other portions

of the watershed, private property abuts the creek and the potential for

hiking and walking along the creek is restricted to short reaches.

Separated bikeways and walkways have been planned and are being developed
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in Golden Valley and Plymouth, however, only short sections of the proposed

trails follow the creek.

STREAM BANK EROSION

Throughout the Bassett Creek watershed, the increased normal flows

and flood flows resulting from continued urbanization of the watershed

have caused increased erosion and subsequent siltation problems. As

urbanization of the watershed continues in the future, increased normal

flows and flood flows will result in further increases in the erosion and

subsequent siltation of the stream bed. These increased flows will cause

the creek to increase its tendency to meander through the flood plain and

will affect the existing natural and unnatural vegetation along the channel

banks. In some areas of the watershed this increased tendency to meander

has become readily apparent in recent years. In some reaches, the root

systems of trees along the edge of the channel have been undermined by

flowing water causing the trees to lean over the channel and eventually

die. In some reaches of the creek where resideptial properties abut the

creek, residents have expressed concern becau :4 the erosion of the stream

bank, the loss of portions of their lawns and in some instances, the movement

of the channel causing the loss of portions of their usable property. This

loss of vegetation and trees along the channel bank caused by the tendency

of the creek to meander can be expected to increase in the future.

PUBLIC HEALTH AND SAFETY

The health and safety of residents in the study area are directly

affected during major flood periods. No flood-related deaths are known to

have occurred, but a serious threat to life and limb is always present

during flood periods due to flooded residences and the related potential

for electrical shock and injurious falls and due to attempted movement

over flooded thoroughfares. Other previously experienced and future

threats to public health and safety include impediment of local traffic,

vermin from flooded areas, contamination of private water supplies, damage

to water supply distribution systems, damage to wastewater collection
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facilities, and increased disease vector production during a major flood.

Isolation of areas by floodwaters could also create hazards in terms of

supplying emergency medical, fire and law enforcement services. The

potential for a fuel spill in the vicinity of the conduit inlet is always

present during major floods due to the possible dislocation of the numer-

ous fuel storage tanks in that area.

FISH AND WILDLIFE

The Bassett Creek watershed contains ample resources for recreational

and sport fishing. Fish populations vary from lake to lake due to the

diversity and quality of habitat available. Four of the five major lakes

in the watershed are known to provide bass, panfish and some northern pike

angling. Bassett Creek along with the smaller lakes and ponds contains

carp, bullheads, sunfish and a variety of minnows. The migration of rough

fish from the Mississippi River into Bassett Creek and the lakes and ponds

throughout the watershed, provides undesirable competition for the more

desirable game fish species. Certain rough fish species can cause excessive

turbidity problems due to the bottom feeding habits. While the extent of

the turbidity levels in the creek or lakes and ponds in the watershed which

is attributable to rough fish is unknown, continued migration of rough

fish can be expected to increase the problem 4n the future.

Due to the extensive urbanization of the watershed, wildlife habitat

is limited. As urbanization continues, this habitat will be further

reduced and the wildlife population will generally be limited to waterfowl,

birds and smaller mammals and amphibians and reptiles. There is a need to

maintain and enhance those areas which provide wildlife habitat.

EXISTING PROJECTS

There are no existing Federal flood control projects located in the

Bassett Creek watershed. The fixed spillway lake level control dam on

Medicine Lake restricts the outlet capacity of the lake and provides

approximately 2,400 acre-feet of storage at its 100-year flood level. A

lake level control structure on Sweeney Lake and the downstream crossin s
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restrict the discharge capacity to the main stem and provide approximately

500 acre-feet of storage at the 100-year level. A weir and outlet pipe

on Northwood Lake restricts the discharge on the North Branch of Bassett

Creek and provides approximately 320 acre-feet of storage at the 100-year

flood level. The purpose of these control structures is to maintain the

normal lake levels during nonflood periods.

The existing crossings of Bassett Creek restrict flood flows and

provide substantial inundation storage which significantly reduces the

major flood peaks. The locations of significant areas of existing

inundation storage are the Brookview Community Golf Course (300 acre-feet),

Bassett Creek Park (85 acre-feet), Rice Lake (250 acre-feet), and

Theodore Wirth Park (400 acre-feet).

In Minneapolis, a 1.5 mile underground conduit serves as the outlet

for the entire Bassett Creek watershed. Bassett Creek enters the conduit

near Second Avenue North and Dupont Avenue North and outfalls from the

conduit into the Mississippi River above the Upper St. Anthony Lock and

Dam near River Mile 855. As urbanization progressed along the creek in

Minneapolis, the conduit was constructed in a piece-meal fashion from the

Mississippi River to its existing inlet. The route of the existing conduit

through Minneapolis is shown on Plate D-2. Portions of the tunnel were

constructed prior to 1900 and its cross-sectional area changes many times

throughout its length, restricting the discharge capacity and providing

obstructions for the accumulation of debris. The top of the tunnel inlet

is well above the surrounding low areas and in order to flow full, the

surrounding commercial and industrial development must be flooded. Only

small flows can be carried by the existing conduit without inundating the

surrounding commercial and industrial development. The existing conduit

is in a state of general disrepair. In the concrete portions of the tunnel,

there are several areas where the reinforcing steel has been exposed by

the deterioration of the concrete surfaces. Where the conduit is constructed

of sandstone block, the mortar joints have deteriorated. Failure of any

section of the conduit during a flood or the accumulation of debris would

further reduce the discharge capacity of the conduit, causing catastrophic

flooding in the area of the inlet.
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The municipalities are responsible for the maintenance of the flood

control structures within their boundaries. This includes the lake level

control structures, the existing conduit and all municipal street crossings.

The Hennepin County Highway Department is responsible for the maintenance

at all county road crossings and the Minnesota Highway Department is

responsible for the maintenance at all state highway crossings.

IMPROVEMENTS DESIRED

Public meetings were held in many of the municipalities within the

Bassett Creek watershed during the preliminary Flood Control Feasibility Study

to inform the public of the flood potential in the watershed, to review the

options available for flood control, and to discuss the needs and desires

of the people. Suggested solutions to the flood problem included a mora-

torium on future building in the flood plain and removal of all existing

buildings in the flood plain, diversion of flood flows to Cedar Lake and

Sweeney Lake, increased flood storage on Medicine Lake, cooperative drainage

facilities with those proposed by the Minnesota Highway Department, and

deep bedrock tunnels. The possibility of providing an open channel to the

Mississippi River in place of the existing conduit was also suggested by

local interests. The City of Minneapolis has initiated a study to review

existing land use in the area of the existing conduit to determine if an

open channel in this area would enhance a redevelopment plan.

It was suggested that consideration be given to the use of flood plain

areas for recreational purposes. Because of the lack of trails and hiking

areas alo-g the creek in Minneapolis, it was also suggested that enough

area be provided along an open channel through Minneapolis for walkways

and other leisure activities. Residents in Golden Valley indicated

that temporary flood storage on existing public property such as parks

and golf courses would provide for the multiple use of those properties

and would generally be acceptable. Local interests generally indicated

that channel modifications and realignments are unacceptable and, wherever

possible, the creek should be left in its existing state.
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Public informational workshops were held in eight of the nine muni-

cipalities within the Bassett Creek watershed during this Phase II Study

to inform the public of the options available for flood control and to

discuss the needs and desires of the people. The comments and concerns

of the citizens who attended these workshop meetings to features in various

flood control alternative plans has helped to identify those flood control

features which are compatible with the desires of the people of the water-

shed. These local interests indicated that the removal of homes which are

currently within the flood plain should be avoided wherever possible and

that generally, channel modifications and realignments weri unacceptable

and should be avoided whenever possible. In addition, local interests

expressed concern regarding the erosion potential of the creek throughout

the watershed and expressed the need for improving the water quality of

the creek, the need for clearing debris and rubbish from the creek and its

banks and the need for orderly maintenance of the creek corridor. The local

interests objected to any plan that would impair the aesthetics of the creek.

The needs of the watershed with regard to water supply and water

quality problems are being considered under programs of other federal,

state, county and local governmental agencies as well as the Bassett

Creek Flood Control Coumission. This report concentrates on meeting the

flood control and associated needs, including recreation and fish and

wildlife.
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SECTION D

PLAN FORMULATION

The citizens of the Bassett Creek watershed have recognized the

potential flood related economic losses and human misery which may occur

in the future. For several years, protection from these potential

losses has been sought. Meeting the watershed's related needs, where they

are consistent with existing development and land use plans, is con-

sidered to be equally important. Other needs which have been identified

require attention in the development of a plan. Plan formulation involves

the identification and development of various flood control measures into

viable plans, evaluating and screening of plans and the eventual develop-

ment of a comprehensive plan. The basic objective of the plan formulation

process is to develop a plan which will provide the best use or combina-

tion of uses of water and related land resources to meet all foreseeable

short- and long-term needs in the watershed. In pursuit of this general

objective, components of two national planning objectives (National

Economic Development and Environmental Quality) for the Bassett Creek

watershed must be identified. These components are specific segments of

the objectives identified as pertinent in the study area. Plans which

satisfy the components must then be developed.

PLAN FORMULATION OBJECTIVES

Alternatives are developed using a list of planning objectives

defined Zor the area. The list serves as a guideline for the development

of alternatives which are capable of satisfying some or all of these

objectives. It is important for the alternatives developed to be realistic

and not represent extreme conditions.

In the study of flood and related problems in the Bassett Creek

watershed, the following specific planning objectives have been identified:

a. Any plan developed must preserve to the maxism extent possible

the quality of the stream environment throughout the watershed
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and must be coordinated with local beautification planning

studies.

b. The plan must provide flood damage reduction or compensation

for losses to a degree acceptable to the people being protected

Protection from a one percent chance flood is considered the

minimum degree of protection acceptable.

c. The plan must be socially acceptable to the people being pro-

tected and must be acceptable to the local sponsor.

d. The plan must enhance the economic welfare of the local people

and add to their security and well-being.

FORMULATION AND EVALUATION CRITERIA

The various impacts of the alternatives developed are identified

by comparing the base condition existing and projected to that of the

estimated project condition with an alternative. In this study, the base

condition is one of flood plain regulation and flood insurance for most

of the flood prone areas in the watershed 1 . For the analysis and compari-

son of alternatives and for eventual selection of basin plans, a standard

set of criteria is used to compare the alternatives considered with the

base condition. Criteria were considered under the major categories:

a. Technical

b. Economic

c. Environmental

d. Social Well-Being

'Currently, all of the commities in the watershed have adopted or are
in the process of adopting flood plain regulations and all of the
communities in the watershed, except Medicine Lake, have joined the
National Flood Insurance Program.
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TECHNICAL CRITERIA

The following technical criteria were adopted for use in formulating

a plan.

a. The plan must be technically feasible to implement based on

appropriate engineering standards and guidelines.

b. The plan would provide as a minimum protection against a flood

having a recurrence interval of once in 100 years occurring over

the watershed with expected ultimate urbanization.

c. Where feasible, the plan should provide protection against

the standard project flood, or at least within the freeboard

range of proposed improvements.

ECONOMIC CRITERIA

Economic criteria applied in formulating a plan are those included

in Senate Document #97, 87th Congress, entitled "Policies, Standards,

and Procedures in the Formulation, Evaluation and Review of Plans for

Use and Development of Water and Related Land Resources". Economic

criteria used in evaluating each alternative plan include the following:

a. Generally, tangible benefits exceed project economic costs.

However, in certain instances, consideration of appropriate

gains in environmental quality, social well-being, and regional

development could reverse this condition.

b. Each separable unit or purpose provides benefits at least equal

to its cost.

c. The scope of the proposed development is scaled to provide

maximum net economic benefits. However, proposed developments
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providing less than the economic optimum can be recommended if

appropriate gains in environmental quality and social well-being

can be shown.

d. A plan, if undertaken, will not preclude the development of a

more economical means, when evaluated on a comparable basis,

of accomplishing the same purpose(s). This limitation applies

only to those alternative possibilities which would be physically

displaced or economically precluded from development if the

project were undertaken.

Annual benefits and costs for the alternative plans, where appropriate,

are evaluated based on an economic life of 100 years, an interest rate

of 6-1/8% and price levels and conditions prevailing in October, 1975.

ENVIRONMENTAL CONSIDERATIONS

Environmental factors, objectives and effects considered in the

formulation and evaluation process include the following:

a. Management, protection, enhancement or creation of areas of

natural beauty and human enjoyment.

b. Management, protection and enhancement of archaeological,

historical, biological and geological resources and ecological

systems.

c. Enhancement of quality aspects of water, land and air while

recognizing the need to harmonize land use objectives in terms

of productivity for economic use and development with conserva-

tion of the resource.

d. Study, development and description of appropriate alternatives

to recommend courses of action in any proposal which involves

unresolved conflicts concerning alternative use of available

resources.
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e. Evaluation of the environmental impact of any proposed action,

any adverse environmental effect which could not be avoided

should a proposal be implemented and the alternatives to the

proposed action.

f. The relationship between local short-term uses and the main-

tenance and enhancement of long-term productivity.

g. The irreversible and irretrievable commitment of natural resources

and biological systems which could be utilized in any proposed

action.

SOCIAL WELL-BEING CONSIDERATIONS

Social well-being factors considered in the study include the

following:

a. Possible loss of life and hazards to health and safety of the

people with and without project conditions.

b. Preservation and enhancement of social, cultural, educational

and historical values in the area.

c. Preservation of pleasing, aesthetic values and other desirable

environmental effects such as pleasing landsc:pes.

d. The plan must be consistent with the overall plan for water

and related land resource management and development for the

Upper Mississippi River Basin.

POSSIBLE SOLUTIONS

The solutions considered in this study to meet water and related

land resource problems and needs in the Bassett Creek watershed, part-

icularly for reduction of flood damages, were separated into three
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principal categories: nonstructural measures including no action or

maintaining the base condition of the watershed, structural measures,

and possible solutions involving combinations of nonstructural and

s~ructural measures. The extent of study given to each potential

solution was established by evaluating each for its physical, political,

financial, technical, institutional, economic, environmental, and social

feasibility. Potentialsolutions meeting these general guidelines were

compared with other potential solutions to assure a coordinated watershed-

wide plan. Structural flood control measures were considered to supple-

ment or compliment nonstructural measures. Continuous coordination was

maintained with Federal, State and local agencies having related programs

or interests in the area in the identification and evaluation of potential

solutions.

The-need for preservation of the natural environment, including pre-

servation of scenic areas and wildlife habitat, was evaluated, identified,

and developed as an important part of any overall plan. While recreational

needs do not appear to be significant in the Bassett Creek watershed,

measures will be incorporated into any selected plan to meet these needs

where appropriate.

Various nonstructural and structural flood control measures could

reduce the potential for flood damage in the Bassett Creek watershed.

Nonstructural measures include: no action--maintain base condition,

permanent flood plain evacuation as a supplement to the base condition,

and flood proofing and partial evacuation as a supplement to the base

condition. Structural flood control measures for the watershed include

combinations of flood storage, channel modification and diversion for the

reach upstream of Irving Avenue. In addition, structural measures for the

outlet reach from the Mississippi River to Irving Avenue include: repair

of the existing conduit, a new conduit, and an open channel.

Generally, the reduction of potential flood damages along Bassett

Creek using structural measures required that a combination of specific
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structural features be used within a particrtlar reach of the creek because

of the urban nature of the creek and the development patterns along the

creek. Therefore, the structural measures are designated according to

their principal structural feature for ease of reference. Nonstructural

and structural measures considered and their related technical, economic,

social and environmental effects are discussed briefly in the following

paragraphs.

NONSTRUCTURAL ALTERNATIVES

NO ACTION--MAINTAIN BASE CONDITION (Alterate 1)

Maintaining the base condition would consist of taking no additional

nonstructural or structural action to alleviate flood problems. The

base condition for the Bassett Creek watershed consists of a flood fore-

casting-flood warning system and reliance on emergency flood protection

measures, flood plain regulations as required under Federal and State law

and flood insurance available under Federal programs. While all munici-

palities within the watershed have not as yet adopted flood plain ordi-

nances as required by the 1969 Minnesota Flood Plain Act, nor applied for

flood insurance, it is anticipated that all of the municipalities within

the watershed will do so in the near future.

In the Bassett Creek watershed, flood forecasting-flood warning

consists of reasonably predicting the time and magnitude of a flood

permitting the evacuation of flood prone areas or the erection of emergency

flood protection works. While major regional spring floods caused by

snowmelt can be predicted with some reliability, the more localized summer

floods due to intense rainstorms cannot. A flood forecasting-flood warning

system is presently available for the Upper Mississippi River Basin

through the National Weather Service. In addition, the National Weather

Service provides a Flash Flood Watch and Warning service through its

Minneapolis office. However, forecasting and warning systems alone do

not provide sufficient flood protection in the Bassett Creek watershed
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because of the short duration of summer rainfall events which produce

critical flood levels. As a result of high intensity summer rainfall in

the Bassett Creek watershed, flood peaks can be expected to occur in

portions of the watershed as early as one hour after rainfall begins and

even several hours warning would not provide the time required for the

implementation of emergency protection measures. A more detailed dis-

cussion of available flood warning-flood forecasting services is included

in Section I of this appendix.

Chapter 590 of the Minnesota State Statutes requires counties and

cities to enact, administer and enforce local flood plain zoning ordinances.

All flood zoning ordinances or flood plain regulations must meet the

flood plain management criteria established by the Minnesota Department

of Natural Resources. Flood plain regulation prevents or reduces flood

damage primarily through the regulation of new development in the flood

plain areas. These ordinances do not preclude flood plain development,

but rather guide the type and extent of future development permitted in

the flood plain consistent with the flood potential.

The flood plain zoning ordinances for the municipalities in the

Bassett Creek watershed are in various phases of adoption. All communities

in the watershed, except Crystal and Plymouth, have adopted flood plain

zoning ordinances approved by the Minnesota Department of Natural

Resources. The flood plain zoning ordinances for the Cities of Plymouth

and Crystal have been approved by the Minnesota Department of Natural

Resources and are in the process of being adopted.

With flood plain regulations in effect in the Bassett Creek water-

shed, the future development of vacant flood plain area will be discouraged

unless development can be protected from flood damage and flood plain
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regulations will tend to preserve flood plain areas as open space. Thus,

in those reaches of Bassett Creek and its tributaries in which there is

no existing development within the 100-year flood plain, flood plain

regulations will be effective in preventing or reducing future flood

damages. A more detailed discussion of flood plain regulations is included

in Section I of this appendix.

Federally subsidized flood insurance is available in the cities of

Crystal, Golden Valley, Minneapolis, Minnetonka, New Hope, Plymouth,

Robbinsdale and St. Louis Park. Flood insurance is currently not available

in the City of Medicine Lake, and the City is not presently required by

federal or state laws to enroll in the program. Flood insurance does

not prevent or reduce flood damages, but assists only by reimbursing

participating property owners for losses sustained from flooding to existing

development. Flood insurance does, however, afford the individual affected

some economic protection from flood loss by spreading the total economic

loss from flooding over a larger portion of the population.

The 1973 Flood Disaster Protection Act requires that developments in

identified flood hazard areas in comnunities participating in the National

Flood Insurance Program must be covered by flood insurance after 2 March

1974 to be eligible for any form of mortgage loan from a federally insured

or subsidized bank or savings and loan association or from any Federal

agency. The Act also requires that after 1 July 1975, or one year after

a community has been officially designated as flood prone, whichever is

(later, no such loans may be approved unless the community is participating

in the flood insurance program. This Federal program Is authorized by

the National Flood Insurance Act of 1968 and makes available under Federal

auspices specified amounts of flood insurance previously unavailable from

private insurers. The Act requires that the state and local governments

adopt and enforce land use control measures that will guide land development

in flood prone areas to avoid and reduce future flood damages. Under the

program, flood insurance with subsidized premium rates is available to

structures in amounts of up to $35,000 for single family dwellings and up

to $100,000 for multi-family and nonresidential properties. Insurance on
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contents is available to a maximum of $10,000 per unit for residences and

$100,000 for nonresidential units. After flood insurance rate studies

have been completed in each municipality, coverage up to double these

amounts will be available at actuarial rates. A flood insurance rate study

for the City of St. Louis Park is in the final stages of completion, and

the municipalities of Plymouth, Minneapolis, Robbinsdale and Crystal are

scheduled for flood insurance rate studies in the near future.

Maintaining the base conditon or recommending no action be taken _

to alleviate flood problems would not burden the local interests and

the Federal government with the additional financial costs associated

with other alternatives. However, average annual flood damages of

approximately $767,900 would remain as a severe social a-ad economic

burden.

As urbanization of the watershed continues, increased normal flows

and flood flows will increase the potential for erosion of the stream

banks and sedimentation of the stream bed. The existing threat to public

health as a result of damage to water supply distribution systems and

wastevater collection facilities would continue. Thus, with the existing

base conditions, flood prone development would remain and recurring flood

hazards would continue to cause economic losses and threaten the health,

safety and social well-being of the people. In addition, the large

commercial and industrial area in Minneapolis which is located in the

proximity of the entrance to the existing 1.5 mile conduit would continue

to be subject to possible catastrophic flooding in the event of a failure

or any section of the existing conduit during a larAe flood or the

accumulation of debris which would reduce the discharge capacity of the

conduit. If debris accumulation or failure of any section of the

existing conduit resulted in a 50Z reduction in the discharge capacity

during a 100-year flood event, the flood level would be increased by

approximately 6 feet and more than 250 acres of developed area would be

inundated. In addition to public properties and utilities, more than

450 residential dwellings and more than 80 industries would be flooded.

The resulting flood damages would be expected to be in excess of $8 million.

APPIUDIX 1
D-10



PERMANENT FLOOD PLAIN EVACUATION (Alternate 2)

Permanent evacuation of all damagable flood prone structures from

the developed flood plain areas in the Bassett Creek watershed would

involve acquisition of lands by purchase, removal and relocation of

improvements, evacuation and resettlement of the population, and manage-

ment and permanent conversion of the lands to uses less susceptible to

flood damage. Approximately 222 homes and 18 businesses are currently

located within the 100-year flood plain in the Bassett Creek watershed.

All of these homes and about 950 persons living in them would have to

be relocated. Most of the industries and businesses in the flood plain

area cannot be practically or economically moved because of their large

size. Estimated tangible first costs for evacuating existing flood

prone structures would be approximately $47,856,000 with an average

annual benefit of $674,100. The benefit-cost ratio of this plan is

0.23, making the plan economically infeasible.-

The extensive adverse social impacts resulting from permanent evacu-

ation of the flood plain would include, disruption of existing physical,

social and cultural relationships, increased costs to displaced persons

and businesses in seeking alternative locations, increased costs of

new financing, the added burden of moving costs, and possible higher

operating costs (rent and taxes) at a new location. Personal incon-

veniences would be considerable, but would be offset somewhat by elimination

of the inconvenience resulting from periodic flooding. Evacuation would

(. be unacceptable to many residents with strong ties to their present homes

and community. Individuals with investments in local businesses and

real estate which might suffer from a relocation would also oppose

evacuation.

Ecologically, this alternative is acceptable as the biological

systems in the flood plain would probably become more productive and/or

diverse. Debris from evacuation could leave a long-term scar on the

flood plain, however, much of the material would be recycled or disposed
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properly. Movement out of the flood plain would result in improvement

of the natural wildlife habitat in some evacuated areas. Relocation of

existing families and businesses would also require that the relocation

site be subjected to disturbances, clearing of vegetation and permanent

disruption of existing ecological relationships.

Although total flood plain evacuation would result in severe adverse

social impacts and is economically unsound, small areas of the flood plain can

be evacuated without severe adverse effects. These areas include small

areas or individual homes or businesses which must be removed to construct

flood control works or which cannot be economically protected by other

measures. Overall, total permanent evacuation of the 100-year flood plain

in the Bassett Creek watershed is one alternative which would permanently

reduce flood damage. With permanent evacuation of the 100-year flood

plain, unevacuated development in Minneapolis, which is located in the

proximity of the entrance to the existing 1.5 mile conduit, would

continue to be subject to possible catastrophic flooding in the event of

a failure of any section of the existing conduit during a large flood or

the accumulation of debris which would reduce the discharge capacity of

the conduit.

FLOOD PROOFING AND PARTIAL EVACUATION (Alternate 3)

Flood proofing is a combination of structural changes and adjust-

ments to properties subject to flooding primarily for reduction or

elimination of flood damages. Although it is most simply and economically

applied to new construction, flood proofing is also applicable to some

existing facilities. Individual dwelling units could be flood proofed

by installing drain fields, permanently closing low openings, installing

check valves and filling around former walk-out basements. Care would

have to be taken to assure that residences and businesses to be flood

proofed would not become isolated during major floods. This alternative

would provide for the flood proofing of all suitable structures within
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the 100-year flood plain and evacuating all others. The depth of flooding

was used to determine whether a structure could be flood proofed or would

have to be evacuated. All buildings which have less than two feet of

first floor flooding from the 100-year flood would be flood proofed if

access to them could be provided. All other flood prone structures

would be evacuated. Using these criteria, 222 hoses and 1 businesses

would be either flood proofed or evacuated. The estimated first cost for

flood proofing and partial evacuation would exceed $26,346,000. The benefit-

cost ratio of this plan is 0.41, making the plan economically infeasible.

This alternative could permanently control flood damage as long as

flood plain regulations were enforced for the lands evacuated. With flood

proofing - partial evacuation the development in Minneapolis, which is in

the proximity of the entrance to the existing 1.5 milt% conduit, would con-

tinue to be subject to possible catastrophic flooding in the event of a

failure of any section of the existing conduit during a large flood or the

accumulation of debris which would reduce the discharge capacity of the conduit.

STRUCTURAL ALTERNATIVES

Structural measures applicable to flood damage reduction in the

Bassett Creek watershed involve combinations of three principal alternative

flood control features because of the urban nature of the watershed and

development patterns along the creek. These three main categories are

channel modification, flood stoage and diversion. In those areas where

( there is little or no existing development in the flood plain, maintaining

the base condition is the most cost effective method of providing protection

against future flood damage. These areas would include Plymouth Creek

upstream of Medicine Lake, the North Branch of Bassett Creek upstream of

Louisiana Avenue North and the Sweeney Lake Branch of Bassett Creek.

Combinations of the three main categories of structural flood

control measures are applicable to the Bassett Creek watershed, however,

in the reach from the Mississippi River to Irving Avenue, other strucutral
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alternatives were investigated regarding the outlet for Bassett Creek.

The outlet alternatives fall into three basic categories: repair of

the existing conduit, a new conduit and an open channel. Several routes

for a new outlet conduit for Bassett Creek were reviewed, some of which

would cooperatively utilize drainage facilities with those proposed by

the Minnesota Highway Department to provide drainage for the proposed

Interstate 94 and Third Avenue highway distributor. In accordance with

Minnesota Highway Department policy, the cost of these combined drainage

fasilities would be shared with the Highway Department based on peak flow

contributions. To some degree, the selection and coordination of one of

these alternative routes depends on the alternative selected by the

Minnesota Highway Department to provide drainage from the proposed Inter-

state 94 and Third Avenue highway distributor and their proposed construction

schedules. The Minnesota Highway Department has recommended that a

tunnel beginning at the intersection of 12th Avenue and 4th Street, follow-

ing an alignment along 2nd Street and outletting in the middle pool below

St. Anthory Falls be constructed to provide drainage for the proposed

Interstate Highway 94 and that Bassett Creek be incorporated into the drain-

age system for the Third Avenue distributor entering the tunnel at Third

Avenue North The recommended cooperative alternative has the lowest

total cost and would result in fewer complications with construction

schedules for the cooperative and non-cooperative portions of the tunnels.

At the present time, the Third Avenue highway distributor is scheduled for

construction in the spring of 1977, while the construction schedule for

Interstate 94 has been set for the spring or sumer of 1977.

Another alternative for providing a new conduit in the outlet reach

of Bassett Creek would be to construct a conduit entirely and at the com-

plete expense of the flood control project. This alternaLive would not

utilize combined drainage facilities and, therefore, the entire burden of

the construction cost would be placed on the flood control project.

1 freliainary Dealin Report, Draina Study on Interstate 94 in Mitnneapolis,
Minnesota Highway Department, September 1975.
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Several open channel alternatives were identified for the reach of

Bassett Creek from the Mississippi River to Irving Avenue. The most

acceptable open channel alternative would provide a broad open space

corridor from approximately the inlet of the existing conduit to the

Mississippi River through which Bassett Creek would flow.

In order to facilitate the discussion of the flood control alterna-

tives for the watershed as a whole, combinations of the three basic flood

control measures of flood storage, channel modification and diversion

are discussed for each of the outlet alternatives for Bassett Creek in

the reach from the Mississippi River to Irving Avenue. Following that

discussion, the outlet alternatives for the reach from the Mississippi

River to Irving Avenue are discussed in combination with flood storage and

nonstructural alternatives.

FLOOD STORAGE AND CHANNEL MODIFICATION
WITH REPAIR OF EXISTING CONDUIT (Alternate 4-A)

This alternate would generally consist of modifying the channel,

thus improving its discharge capacity, within limits imposed by development

along the creek and repairing the existing conduit. The channel would be

enlarged and straightened to the extent feasible and necessary with a

minimum encroachment on private property. Generally, the existing temporary

flood water storage provided by existing restrictive channel crossings

upstream of the reaches requiring channel modification would be sufficient

to lower the discharge to a level which could be conveyed by the modified

channels. Features of this plan are shown in Plate D-1.

With t;his alternate, the existing conduit (Mississippi River to Mile

1.52) would be repaired to extend its useful life. The repairs would

generally consist of relining the existing tunnel, replacing portions of

the existing tunnel roof and walls and slightly increasing the discharge

capacity of the tunnel at certain locations.

In addition, in order to provide 100-year flood protection, an

inundation storage area would be required upstream of the existing conduit
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inlet (Mile 1.52 to Mile 1.85) because adequate discharge capacity to

pass the entire flood flow could not be provided. Flood walls would be

required along the periphery of the inundation area to protect the surround-

ing development. Interior drainage facilities would be included to prevent

flooding from occurring behind the flood walls. The proposed 100-year

flood level in this inundation storage area would be approximately 1 foot

higher than the existing 100-year flood level at the conduit inlet.

Between the conduit inlet and Penn Avenue, this alternative would

generally consist of some clearing and snagging to improve the hydraulic

efficiency of the channel. The old Penn Avenue box culvert (Mile 2.35),

which is no longer used for vehicular traffic, would be removed and the

immediate area would be landscaped to improve the hydraulic efficiency of

the channel in this location. Immediately downstream from Glenwood Avenue

(Mile 2.61 to Mile 2.81), flood walls would be constructed on the left bank

of the channel to protect the businesses located there and the channel in

this location would be enlarged, which would require construction of

retaining walls on the right bank of the channel. The existing low head

rock dam would be replaced.

Between Glenwood Avenue and Bassett Creek Drive (Mile 2.81 to Mile

5.14), the existing flood water storage on Theodore Wirth Park and Rice

Lake would be utilized and the existing flood levels would not be increased.

Portions of Dresden Lane (Mile 4.91) and Bassett Creek Drive (Mile 5.14)

would be raised to prevent inundation during flood periods.

From Bassett Creek Drive to Highway 100 (Mile 5.14 to Mile 6.55), the

channel would be widened and straightened and each of the channel crossings

would be enlarged. The channel crossing at Bassett Creek Drive just upstream

of Rice Lake would be replaced by a larger culvert, the channel crossings

at Noble Avenue (Mile 5.53) and Regent Avenue (Mile 5.83) would be replaced

by bridges and the Minnaqua Avenue bridge (Mile 5.94) would be removed.

Upstream of Highway 100, Bassett Creek Park will be utilized for

temporary flood water storage in its existing state and at its existing

flood level. A portion of 29th Avenue, imediately downstream of Bassett

Creek Park crossing the North Branch of Bassett Creek (Mile 0.04) would
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be raised slightly to prevent inundation during flood periods. Along the

main stem, the channel of the creek would be enlarged and improved and

several crossings between Westbrook Road and Hampshire Avenue (Mile 7.01 to

Mile 8.22) would be improved. Temporary flood water storage would be

provided on Brookview Community Golf Course (Mile 9.15 to Mile 10.70) to

reduce downstream discharges to the capacity of the improved channel. The

proposed 100-year flood level on Brookview Community Golf Course would be

approximately one foot above the existing 100-year flood level. In the

reach immediately downstream from Medicine Lake (Mile 11.97 to Mile 12.11),

the channel would be modified slightly, which along with repair of the out-

let structure would improve the hydraulic efficiency of the Medicine Lake

outlet and prevent damage to dwellings around Medicine Lake. The proposed

100-year flood level on Medicine Lake would be approximately 0.5 foot below

the existing 100-year flood level.

Along the North Branch of Bassett Creek, the existing channel cross-

ings would be enlarged sufficiently at 32nd Avenue (Mile 0.49), Adair

Avenue and Brunswick Avenue (Mile 0.57) to lower the flood level upstream

of 32nd Avenue and prevent flood damages to dwellings in the area. Portions

of Adair, Brunswick and 32nd Avenues would be raised slightly to prevent

inundation during flood periods. Some temporary flood storage would be

retained upstream of 32nd Avenue North. The channel crossing at 34th Avenue

North (Mile 0.80) would be replaced by a larger culvert. The existing

flood storage on each side of Douglas Drive (Mile 0.99) would be utilized

at its existing 100-year flood level, and Douglas Drive would be raised

slightly to prevent inundation during flood periods.

The channel crossings at Florida (Mile 1.12), Georgia (Mile 1.18) and

Hampshire Avenues (Mile 1.29) would be replaced by large culverts. A new

storm sever would collect the local drainage between Hampshire and Louisiana

Avenues (Mile 1.52) and route it downstream of Hampshire, thus reducing the

flood level in the area between Hampshire and Louisiana Avenues North.

The first cost of this plan would be $12,218,000 and the benefit-

cost ratio would be 0.89. With this plan, residual average annual flood

damages of $93,800 would remain. These damages are due to floods

of greater frequency than the 100-year frequency flood, and for
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damages incurred by the flooding of Theodore Wirth Golf Course, the

increased flood storage on Brookview Community Golf Course, and the

residual transportation damages on the Sweeney Lake Branch.

FLOOD STORAGE AND CHANNEL MODIFICATION WITH A NEW
CONDUIT IN NON-HIGHWAY RIGHT-OF-WAY (Alternate 4-B)

This plan consists of the channel modification alternative (Alternate

4-A) for the upper Bassett Creek watershed except for the reach from

the Mississippi River'to Irving Avenue (Mile 1.85). In this reach, a

new conduit would be constructed in the right-of-way of city streets where

possible or through industrial areas. The route of this outlet alternative

is shown in Plate D-2. This new conduit would replace the existing conduit

which does not provide adequate discharge capacity for 100-year flood pro-

tection and which is in need of extensive repair to extend its useful life.

The proposed new conduit would follow 2nd Avenue North to the right-of-

way of the proposed Interstate 94. From the right-of-way of the proposed

Interstate 94 to 5th Street North and 5th Avenue North, the proposed route

would meander through industrial areas to avoid disruption of existing

development. From 5th Street North and 5th Avenue North, the route of the

proposed conduit would follow the right-of-way of 5th Avenue North to 2nd

Street North, the right-of-way of 2nd Avenue North to 4th Avenue North

and follow the right-of-way of 4th Avenue North to the Mississippi River.

This alternative for a new conduit requires approximately 50 acre-feet of

temporary flood water storage in the area immediately upstream of the

proposed conduit inlet (Mile 1.52 to Mile 1.93), which substantially reduces

the required discharge capacity of the conduit. This flood storage area

would be excavated to provide flood water retention with or without permanent

storage and the proposed 100-year flood level to the storage area would be

approximately 4 feet below the existing 100-year flood level in the area.

The construction of this storage area significantly reduces the cost of the

new conduit between the inlet and the Mississippi River.
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The first cost of this plan would be $15,425,000 and the benefit-

cost ratio would be 0.71. With this plan, residual average annual

flood damages of $93,800 would remain. These damages would be the result

of storms of greater frequency than the 100-year frequency storm and

would include damages incurred by the flooding of the Theodore Wirth

Golf Course, the Brookview Community Golf Course and the residual trans-

portation on the Sveeney Lake Branch.

FLOOD STORAGE AND CHANNEL MODIFICATION WITH A NEW
CONDUIT IN THIRD AVENUE DISTRIBUTOR RIGHT-OF-WAY
AND DEEP TUNNEL (Alternate 4-C)

This plan consists of the channel modification alternative

(Alternate 4-A) for the upper Bassett Creek watershed and the construction

of a new conduit for the reach from the Mississippi River to lrving

Avenue (Mile 1.85).

The new conduit would be constructed in the right-of-way of the

proposed Third Avenue highway distributor and would connect to a proposed

highway drainage tunnel at Third Avenue and Washington Avenue. The

route of this outlet alternative is shown on Plate D-2. The proposed

highway drainage tunnel would outfall into the Mississippi River below

St. Anthony Falls. This new conduit would replace the existing conduit

which does not provide adequate discharge capacity for 100-year flood

protection and is in need of extensive repair to extend its useful life.

This alternative for a new conduit requires a temporary flood storage

area of approximately 90 acre-feet immediately upstream of the proposed

conduit inlet (Mile 1.52 to Mile 1.93), which substantially reduces the

required discharge capacity of the conduit. This flood storage area

would be constructed as an inundation area or as a pond and the proposed

100-year flood level 4ould be approximately 4 feet below the existing

100-year flood level in this area. The construction of this temporary

flood storage area significantly reduces the total cost of the new conduit

between the inlet and the Mississippi River.
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The first cost of this plan would be $10,898,000 and the benefit-

cost ratio would be 1.00. The residual average annual damages remaining

with this plan would be $93,800. These damages would be the result of

storms of greater frequency than the 100-year frequency storm and would

include damages incurred by the flooding of the Theodore Wirth Golf

Course, the temporary storage of flood waters on the Brookview Community

Golf Course and the residual transportation damages on the Sweeney Lake

Branch.

FLOOD STORAGE AND CHANNEL MODIFICATION WITY A NEW
CONDUIT - INTERSTATE 94 RIGHT-OF-WAY AND
DEEP TUNNEL (Alternate 4-D)

This plan consists of the flood storage and channel modification

alternative (Alternate 4-A) for the Bassett Creek watershed, except for

the reach from the Mississippi River to Irving Avenue (Mile 1.85). In

this reach, a new conduit would be constructed in the right-of-way of the

proposed Interstate 94 and would connect to a proposed highway drainage

tunnel at 12th Avenue North and Washington Avenue. The route of this

outlet alternative is shown on Plate D-2. The proposed highway drainage

tunnel would outfall into the Mississippi River below St. Anthony Falls.

This new conduit would replice the existing conduit which does not

provide adequate dischargR capacity for 100-year flood protection and

which is in need of extensive repair to extend its useful life. This

alternative for a new conduit requires approximately 90 acre-feet of

temporary flood water storage in the area immediately upstream of the

proposed conduit inlet (Mile 1.42 to Mile 1.93), which substantially

reduces the required discharge capacity of the conduit. This flood storage

area would be excavated to provide flood water retention with or without

permanent storage and the proposed 100-year flood level storage in the

area would be approximately 4 feet below the existing 100-year flood level

in this area. The construction of this temporary flood storage area

significantly reduces the total cost of the new conduit between the inlet

and the Mississippi River.
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The first cost of this plan would be $11,938,000 and the benefit-

cost ratio would be 0.91. The residual average annual damages remaining

in this plan would be $93,800. These damages would be the result of

storms of greater frequency than the 100-year frequency storm and would

include damages incurred by the flooding of the Theodore Wirth Golf

Course, the temporary storage of flood waters in Brookview Community

Golf Course, and the residual transportation damages on the Sweeney

Lake Branch.

FLOOD STORAGE AND CHANNEL MODIFICATION WITH AN
OPEN SPACE - OPEN CHANNEL CORRIDOR TO THE
MISSISSIPPI RIVER (Alternate 4-E)

This plan would consist of the flood storage and channel modification

alternative (Alternate 4-A) for the Bassett Creek watershed except for the

reach from the Mississippi River to Irving Avenue (Mile 1.85). In this reach,

rather than repair the existing conduit or construct a new conduit, an

open channel with substantial open space on either side of the channel

would provide the new outlet for Bassett Creek. The route of this

outlet alternative is shown on Plate D-2. This proposed open channel

alternative would begin near the inlet of the existing conduit and cross

Glenwood Avenue between Aldrich and Bryant Avenues North. Between

Third Avenue and 4th Avenue North, the route would turn easterly so that

the open channel would cross 4th Avenue North between Aldrich and the

proposed frontage road to Interstate 94. The open channel corridor

would then proceed to follow the right-of-way of Interstate 94 to

approximately Olson Memorial Highway. The proposed open channel corridor

would cross Interstate 94 and remain between 7th and 8th Avenues North

to the existing outlet of Bassett Creek at the Mississippi River.

This proposed open channel would replace the existing conduit which

does not provide adequate discharge capacity for 100-year flood protection

and which is in need of extensive repair to extend its useful life.

This open channel alternative requires approximately 20 acre-feet of

temporary flood storage in the area immediately upstream from the inlet
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of the new channel. This flood storage area would be excavated to provide

the required volume and would be constructed as an inundation area or

as a pond. The proposed 100-year flood level in this storage would be

four feet below the existing 100-year flood level in the area. The

construction of the flood storage area reduces the peak discharge capacity

required in the proposed open channel.

The City of Minneapolis has initiated a study to review possible

redevelopment alternatives in this portion of north Minneapolis.

Although the study has not been completed, it is anticipated that if

the open space and open channel corridor were included as a part of the

redevelopment alternatives for this area, substantial recreational and

land enhancement benefits could be realized by construction of this

plan. However, the magnitude of the recreational benefits and land

enhancement benefits cannot be evaluated until more information regarding

the proposed redevelopment of the area including changes in land use

and population densities are known and, therefore, these potential

benefits are not reflected in the benefit to cost ratio..

The first cost of this plan would be $62,145,000 and the benefit-

cost ratio would be 0.18 with only flood control benefits assuming

no increased recreational benefits or land enhancement benefits due

to future redevelopment of the area. With this plan, residual average

annual flood damages of $93,800 would remain. These damages would be

the result of storms of greater frequency than the 100-year storm and

would include damages incurred by flood water inundation of Theodore

Wirth Golf Course, the temorary storage of flood waters in the Brookview

Community Golf Course and the residual transportation damages on the

Sweeney Lake Branch.

FLOOD STORAGE AND DIVERSION WITH REPAIR OF
EXISTING CONDUIT (Alternate 5-A)

This plan consists of a flood storage and diversion alternative

for the upper Bassett Creek watershed and repair of the existing conduit
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(Alternate 4-A) for the reach from the Mississippi liver to Irving

Avenue (Mile 1.85). This plan would utilize potential flood water storage

areas in the watershed or diversion in order to lower discharges in the

channel and minimize the need for channel modifications. The features of

the alternative are shown on Plate D-3.

The major temporary flood water storage areas along the main stem

would include: Theodore Wirth Golf Course, Rice Lake, Bassett Creek

Park, the Golden Valley Golf Course and Brookview Community Golf Course.

A control structure would be installed upstream of Highway 55 (Mile 3.15)

which would increase the 100-year flood level on Theodore Wirth Golf

Course to approximately two feet above the existing 100-year flood level.

This proposed restriction would not change the normal level of the creek

through the golf course. The existing restriction at Dresden Lane (Mile

4.91) would be retained to provide temporary flood water storage in the

Rice Lake area at approximately its existing 100-year flood level. The

proposed 100-year flood level on Bassett Creek Park would be approximately

three feet above the existing 100-year flood level and would require a

new outlet structure immediately upstream of Highway 100 (Mile 6.46).

This outlet structure would consist of a low level conduit to pass normal

flow and a weir to pass the flood flow discharges. A restriction would

be installed in the channel on the property of Golden Valley Golf Club

(Mile 8.32) which would provide approximately 27 acre-feet of temporary

flood water storage and the proposed 100-year flood level would be about

0.5 feet lower than cte existing 100-year flood level in this area. The

proposed 100-year flood level of the Brookview Coumunity Golf Course

would be approximately one foot higher than the existing 100-year flood

level due to the new channel restriction just upstream of Winnetka Avenue

(Mile 9.15). The proposed restriction would consist of a low level

conduit to pass normal flow and a weir to pass the flood flow discharges.

In the reach of the main stem imediately downstream of the Medicine

Lake outlet (Mile 11.97 to 12.11), a short reach of the channel would require

APPENDIX 1
D-23



modification, which along with repair of the Medicine Lake outlet, would

improve the hydraulic efficiency of the outlet and prevent flood damage

from occurring around Medicine Lake. The proposed 100-year flood level

on Medicine Lake would be approximately 0.5 foot below the existing

100-year flood level.

On the main stem, this plan would provide for the diversion of flood

flows from Theodore Wirth Park just upstream of Glenwood Avenue (Mile

2.81) to approximately Penn Avenue (Mile 2.35) to protect the industries

located in the area, and to minimize the need for channel improvements

in this area. The old Penn Avenue box culvert, which is not longer used

for vehicular traffic, would be removed and the immediate area would be

landscaped to improve the hydraulic efficiency of the channel at this

location. A diversion from Scott Avenue and Culver Road (Mile 6.34)

to Rice Lake would intercept a large tributary area to the north of the

creek and divert the flood flows to Rice Lake. This diversion would

protect the homes between Noble Avenue (Mile 5.53) and Highway 100 (Mile

6.44) and eliminate the channel modifications between Bassett Creek Drive

(Mile 5.14) and Highway 100. On the North Branch, a diversion from 36th

Avenue North and Jersey Avenue (Mile 1.40) to a flood water storage site

at 32nd Avenue and Florida Avenue would be provided. This diversion would

provide protection for the homes between Hampshire Avenue and Louisiana

Avenue (Mile 1.20 to Mile 1.52) and minimize the required channel modifi-

cations in this reach.

The first cost of this plan would be $14,187,000 and the benefit-

cost ratio would be 0.76. The residual average annual damages remaining

with this plan would be $97,600. These damages would be the result of

storms of greater frequency than the 100-year frequency storm and would

include damages incurred by increased flood storage on Theodore Wirth

Golf Course, Golden Valley Golf Course and Brookview Community Golf

Course and the residual transporation damages on the Sweeney Lake

Branch.
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FLOOD STORAGE AND DIVERSION WITH A NEW CONDUIT
IN NON-HIGHWAY RIGHT-OF-WAY (Alternate 5-B)

This plan consists of the flood storage and diversion alternative

(Alternate 5-A) for the upper Bassett Creek watershed and a new conduit

(Alternate 4-B) for the reach from the Mississippi River to Irving Avenue

(Mile 1.85).

The first cost of this plan would be $17,394,000 and the benefit-

cost ratio would be 0.63. With this plan, residual average annual

flood damages of $97,600 would remain. These damages would be the

result of storms of greater frequency than the 100-year frequency storm

and would include damages incurred by the temporary storage of flood

water on Theodore Wirth Golf Course, Golden Valley Golf Course and

Brookview Community Golf Course and the residual transportation damages on the

Sweeney Lake Branch.

FLOOD STORAGE AND DIVERSION WITH A NEW CONDUIT
IN THIRD AVENUE DISTRIBUTOR RIGHT-OF-WAY
AND DEEP TUNNEL (Alternate 5-C)

This plan consists of the flood storage and diversion alternative

(Alternate 5-A) for the upper Bassett Creek watershed and a new conduit

(Alternate 4-C) for the reach from the Mississippi River to Irving

Avenue.

The first cost of this plan would be $12,868,000 and the benefit-

cost ratio would be 0.84. The residual average annual damages remaining

with this plan would be $97,600. These damages would be the result

of storms of greater frequency than the 100-year frequency storm and

would include damages incurred by temporary flood storage on Theodore

Wirth Golf Course, Golden Valley Golf Course and on Brookview Community

Golf Course and the residual transportation damages on the Smeeney

Lake Branch.
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FLOOD STORAGE AND DIVERSION WITH A NEW CONDUIT -

INTERSTATE 94 RIGHT-OF-WAY AND DEEP TUNNEL (Alternate 5-D)

This plan consists of the flood storage and diversion alternative

(Alternate 5-A) for the upper Bassett Creek watershed and a new conduit

(Alternate 4-D) for the reach from the Mississippi River to Irving

Avenue (Mile 1.85).

The first cost of this plan would be $13,907,000 and the benefit- )
cost ratio would be 0.78. The residual average annual damages remaining

with this plan would be $97,600. These damages would be the result of

storms of greater frequency than the 100-year frequency storm and would

include damages incurred by temporary storage of flood waters in the

Theodore Wirth Golf Course, Golden Valley Golf Course and the Brookview

Community Golf Course and the residual transportation damages on the

Sweeney Lake Branch.

FLOOD STORAGE AND DIVERSION WITH AN OPEN SPACE-
OPEN CHANNEL CORRIDOR TO THE MISSISSIPPI RIVER
(Alternate 5-E)

This plan would consist of the flood storage and diversion alternative

(Alternate 5-A) for the upper Bassett Creek watershed and an open space-

open channel corridor (Alternate 4-E) for the reach from the Mississippi

River to Irving Avenue (Mile 1.85).

The first cost of this plan would be $64,114,000 and the benefit-

cost ratio would be 0.17. With this plan, residual average annual

flood damages of $97,600 would remain. These damages would result

from storms of greater frequency than the 100-year frequency storm

and would include damages incurred by the temporary storage of flood

waters on the Golden Valley Golf Course and the Brookview Coumrmity

Golf Course and the residual transportation damages on the Sweeney

Lake Branch.
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COMBINATION OF NONSTRUCTURAL AND STRUCTURAL ALTERNATIVES

FLOOD STORAGE AND FLOOD PROOFING WITH REPAIR
OF EXISTING CONDUIT (Alternate 6-A)

This plan consists of flood storage in combination with flood proof-

ing for the Bassett Creek watershed and repair of the existing conduit

(Alternate 4-A) in the reach from the Mississippi River to Irving Avenue

(Mile 1.85). This plan would utilize potential flood water storage areas

in the watershed in order to reduce flood discharges in the channel.

Residences which cannot be protected by flood storage alone would be

flood proofed to minimize the need for -hannel modifications and diversions.

The features of this plan are shown on Plate D-4.

The major temporary flood water storage areas along the main stem

would includp: Theodore Wirth Golf Course, Rice Lake, Bassett Creek Park,

the Golden Valley Golf Course and Brookview Community Golf Course. The

existing channel crossing at Highway 55 (Mile 3.15) would be modified, which

would increase the 100-year flood level or Theodore Wirth Golf Course

approximately two feet above the existing 100-year flood level. This

proposed restriction would not change the normal level of the creek through

the golf course. The existing restriction at Dresden Lane (Mile 4.91)

woulO be retained to provide temporary flood water storage in the Rice

Lake area at approximately its existing 100-year flood level. The proposed

100-year flood level on Bassett Creek Park would be approximately three

feet above the existing 100-year flood level and would require a new out-

let structure immediately upstream of Highway 100 (Mile 6.46). This outlet

structure would consist of a low level conduit to pass normal flows and an

overflow weir to pass extreme flood flow discharges. A control structure

would be installed in the channel on the property of Golden Valley Golf

Club (Mile 8.32) to provide temporary flood water storage and the proposed

100-year flood level would be about 0.5 feet lower than the existing

100-year flood level in this area. The proposed 100-year flood level

of the Brookview Community Golf Course would be approximately one foot
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higher than the existing 100-year flood level due to a new control struc-

ture just upstream of Winnetka Avenue (Mile 9.15). The proposed restriction

would consist of a low level -conduit to pass normal flow and an overflow

weir to pass the flood flow discharges.

Between the conduit entrance and Penn Avenue (Mile 1.52 to Mile 2.35),

this alternative would involve clearing and snagging to improve the hydraulic

efficiency. The old Penn Avenue box culvert, which is no longer used for

vehicular traffic, would be removed and the immediate area would be land-

scaped to improve the hydraulic efficiency of the channel at this location.

Immediately downstream of Glenwood Avenue (Mile 2.61 to Mile 2.81) floodwalls

and retaining walls would be constructed on either side of the channel to pro-

tect the businesses located there and the channel would be enlarged. The

height of these walls would be about one foot higher than the existing

retaining walls in this reach.

Between Golden Valley Road and Dresden Lane (Mile 4.51 to Mile 4.91),

a total of 3 homes would be flood proofed to prevent flood damage at the

reduced 100-year flood level. Portions of Dresden Lane (Mile 4.91) and

Bassett Creek Drive (Mile 5.14), at the south end of Rice Lake would be

raised to prevent inundation during flood periods. The Noble Avenue (Mile

5.53) and Regent Avenue (Mile 5.83) channel crossings would be replaced by

larger culverts and the bridge at Minnaqua Avenue (Mile 5.94) would be

removed. Between Regent Avenue and Highway 100 (Mile 5.83 to Mile 6.44), 6

homes would be flood proofed to prevent flood damage at the reduced 100-year

flood level.

In this reach of the main stem immediately downstream of the Medicine

Lake outlet (Mile 11.97 to Mile 12.11), a short reach of the channel would

require modification, which along with repair of the Medicine Lake outlet

would improve the hydraulic efficiency of the outlet and prevent flood

damage from occurring around Medicine Lake. The proposed 100-year flood

level on Medicine Lake would be approximately 0.5 foot below the existing

100-year flood level.

Along the North Branch of Bassett Creek, the existing channel crossing

would be enlarged sufficiently at 32nd Avenue (Mile 0.49), Adair Avenue

APPENDIX 1
D-28



and Brunswick Avenue (Mile 0.57) to lower the flood level upstream of 32nd

Avenue and prevent flood damages to dwellings in the area. Portions of

Adair, Brunswick and 32nd Avenues would be raised slightly to prevent

inundation during flood periods. Some temporary flood storage would be

retained upstream of 32nd Avenue North. The channel crossing at 34th Avenue

(Mile 0.80) would be replaced by a larger culvert. The existing flood

storage area on each side of Douglas Drive (Mile 0.99) would be used at its

existing level and Douglas Drive would be raised slightly to prevent inunda-

tion during flood periods. Midway between Douglas Drive and Florida Avenue

(Mile 1.05), a restrictive channel crossing would be constructed consisting

of new embankment with an outlet culvert for normal flows and an overflow

weir for flood flows. The channel between the proposed embankment and

Louisiana Avenue (Mile 1.05 to Mile 1.52) would be modified and enlarged,

the channel crossings at Florida Avenue (Mile 1.12) and Hampshire Avenue

(Mile 1.29) would be replaced by large culverts and Gsorgia Avenue (Mile

1.18) would be removed, thus reducing the 100-year flood level in the area

between Hampshire and Louisiana Avenues. This alternative would require the

removal of three residential dwellings and relocation of the affected

residents.

The first cost of this plan would be $11,031,000 and the benefit-cost

ratio would be 0.98. With this plan, residual average annual flood damages

of $98,600 would remain. These damages are due to floods of greater

frequency than the 100-year frequency flood and include the damages incurred

by temporarily storing flood waters on the Theodore Wirth Golf Course, the

Golden Valley Golf Course and the Brookview Community Golf Course and the

residual transportation damage on the Sweeney Lake Branch.

FLOOD STORAGE AND FLOOD PROOFING WITH A MEW CONDUIT
IN NON-HIGHWAY RIGHT-OF-WAY (Alternate 6-B)

This plan generally consists of the flood storage and flood proofing

alternative (Alternate 6-A) for the upper Bassett Creek watershed and a

new conduit (Alternate 4-B) in the reach from the Mississippi River to

Irving Avenue (Mile 1.85).
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The first cost of this plan would be $13,968,000 and the benefit-cost

ratio would be 0.78. With this plan, residual average annual flood damages

of $98,600 would remain. These damages would be the result of storms of

greater frequency than the 100-year frequency storm and would include

damages incurred by flood water inundation of Theodore Wirth Golf Course,

Golden Valley Golf Course and Brookview Community Golf Course and the

residual transportation damages on the Sweeney Lake Branch.

FLOOD STORAGE AND FLOOD PROOFING WITH NEW CONDUIT
IN THIRD AVENUE DISTRIBUTOR RIGHT-OF-WAY AND
DEEP TUNNEL (Alternate 6-C)

This plan generally consists of the flood storage and flood proofing

(Alternate 6-A) for the upper Bassett Creek watershed and a new conduit

(Alternate 4-C) in the reach of the Mississippi River to Irving Avenue

(Mile 1.85).

The first cost of this plan would be $9,439,000 and the benefit-cost

ratio would be 1.14. The residual average annual damages remaining with

this plan would be $98,600. These damages would be the result of storms

of greater frequency than the 100-year frequency storm and would include

damages incurred by flood water inundation of Theodore Wirth Golf Course,

Golden Valley Golf Course and Brookview Community Golf Course and the

residual transportation damages on the Sweeney Lake Branch.

FLOOD STORAGE AND FLOOD PROOFING WITH A NEW CONDUIT -
INTERSTATE 94 RIGHT-OF-WAY AND DEEP TUNNEL (Alternate 6-D)

This plan generally consists of the flood storage and flood proofing

alternative (Alternate 6-A) for the upper Bassett Creek watershed and a

new conduit (Alternate 4-D) for the reach from the Mississippi River to

Irving Avenue (Mile 1.85)

The first cost of this plan would be $10,751,000 and the benefit-cost

ratio would be 1.01. The residual average annual damages remaining with

this plan would be $98,600. These damages would be the result of storms
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of greater frequency than the 100-year frequency storm and would include

damages incurred by flood water inundation of Theodore Wirth Golf Course,

Golden Valley Golf Course, and the Brookview Community Golf Courses and

the residual transportation damages on the Sweeney Lake Branch.

FLOOD STORAGE AND FLOOD PROOFING WITH AN OPEN SPACE-
OPEN CHANNEL CORRIDOR TO THE MISSISSIPPI RIVER (Alternate 6-E)

This plan generally consists of the flood proofing and partial evacu-

ation alternative (Alternate 6-A) in the upper Bassett Creek watershed

and an open space-open channel corridor (Alternate 4-9) for the reach from

the Mississippi River to Irving Avenue (Mile 1.85).

The first cost of this plan would be $60,958,000 and the benefit-cost

ratio would be 0.18. The residual average annual damages remaining with

this plan would be $98,600. These damages would be the result of storms

of greater frequency than the 100-year frequency storm and would include

damages incurred by flood water inundation of Theodore Wirth Golf Course,

Golden Valley Golf Course and Brookview Community Golf Course and the

residual transportation damages on the Sweeney Lake Branch.

OTHER ALTERNATIVES CONSIDERED

Several additional plans were considered for various reaches of the

creek, but were rejected because they did not provide 100-year flood

protection or because they were economically, socially, or environmentally

undesirable. Enlargement of the channel throughout the watershed without

reliance on existing flnod storage sites would require the replacement of

most of the existing channel crossings and extensive relocation of existing

development to construct the enlarged channel. Flood barriers were also

considered as a flood control measure, however, they would be aesthetically

displeasing in residential areas and would require extensive relocation

of existing development to construct interior drainage systems.

In the reach from the Mississippi River to Theodore Wirth Park,

several alternates were considered including: a deep tunnel from the

existing conduit entrance to the river, a diversion to the drainage
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facilities for Interstate Highway 35W, a diversion to Birch Pond and then

to Brownie Lake and a conduit under Plymouth Avenue from Theodore Wirth

Park to the Mississippi River. Several alternative routes for an open

channel with varying cross-sections were also reviewed.

In the reach from Theodore Wirth Park to Medicine Lake, several

diversion plans from various points on the creek to Sweeney Lake were

considered. Upstream of Medicine Lake, a system of temporary storage

ponds was reviewed. However, the problems associated with providing

adequate upstream storage for the length of time required to lower the

flood level of Medicine Lake make this alternative highly unfavorable

economically in comparison to improvement in the hydraulic efficiency of

the Medicine Lake outlet. Improving the hydraulic efficiency of the

Medicine Lake outlet and decreasing the 100-year flood level approximately

0.5 foot on Medicine Lake will have no adverse effects on downstream areas

and will provide flood protection for the dwellings around Medicine Lake.

Along the Sweeney Lake Branch, several variations of the existing channel

were considered and along the North Branch, several alternate methods of

diverting flood flows were considered.

The alternative of increasing ' temporary flood storage in Theodore

Wirth Park or not increasing the existing flood level and its effect on

downstream areas was evaluated extensively. Without increased flood storage

in Theodore Wirth Golf Course, the flood walls downstream of Glenwood

Avenue (Mile 2.57 to Mile 2.81) must be higher and the size of the coopera-

tive conduit must be increased. With the increased conduit size, the

storage area at the conduit entrance can be reduced 4l1ghtly, however,

the cost of alternatives without storage ut Theodore Wirth Golf Course

would be about $1 million higher than alternatives with storage in the

golf course.

The cooperative conduit alternatives with varying amounts of storage

volume at the conduit entrance were also reviewed. Without storage at

the conduit entrance, the capacity of the cooperative conduit would have to

be approximately doubled because inflow from Bassett Creek and inflow from
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highway drainage areas will coincide. Alternatives without storage at the

conduit entrance would cost approximately $3 million more than alternatives

with storage at the conduit entrance. The most econonic alternative

requires approximately 90 acre-feet of storage volume at the conduit

entrance.

EVALUATION OF ALTERNATIVES

Possible alternative solutions were identified based on the ability

of each to satisfy the basic objective of wise water and related land

resource management for both short- and long-term needs of the Bassett

Creek watershed. The overriding objective guiding further development of

the alternatives is the ability to satisfy the need for flood damage

reduction or compensation for which the study was authorized. The environ-

mental, economic and social well-being objectives are also taken into

consideration for guiding further development of the alternatives where

they are consistent with the ability to satisfy the need for flood damage

reduction.

All alternatives which offer an acceptable degree of flood damage

reduction of compensation for incurred flood damages would enhance the

economic welfare of the citizens of the Bassett Creek watershed. The no

action--maintain the base condition alternative consisting of flood plain

regulation and flood forecasting-flood warning would lessen future flood

damages and flood insurance would reimburse through compensation flood

damage losses to existing development in the flood plain. The existing

flood insurance premiums are heavily subsidized by the Federal Government

making this insurance economically attractive to flood plain residents.

However, in the future, as flood insurance rate studies are completed in the

municipalities within the watershed, the flood insurance premiums for new

development will be based on actuarial rates making flood insurance less

attractive.

Permanent evacuation of the flood plain would give immediate protection

from flood damages and when combined with the base condition, would reduce

future flood damages. However, the high economic cost and the social
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disruption resulting from this plan make this plan extremely impractical

and undesirable in the Bassett Creek watershed. In addition, permanent

evacuation of the flood plain is economically infeasible. However, partial

evacuation warrants further consideration for small areas or individual

homes or businesses which must be removed to construct flood control works

or which cannot be economically protected by other measures.

The flood proofing and partial evacuation alternative would tend

to enhance the local economy by reducing future flood damages in flood

prone areas within the watershed. However, those residents being relocated

might disagree with this conclusion. The cost to the local sponsor may

not be offset by flood damage reduction with this plan due to the long-

term effects of reduced property tax base. Within the large metropolitan

area, the primary and secondary local employment benefits resulting from

evacuation, reconstruction and flood proofing measures would be slight

although some regional benefits would result. The flood proofinQ And

partial evacuation plan would provide a high degree of flood damage reduction,

however, some impacts of flooding would remain such as disruption of trans-

portation and potential dangers to health and safety. While this alternative

satisfies the specific objective of flood damage reduction, the social

disruption due to the partial evacuation, the disruption to transportation,

and the potential dangers to health and safety make this plan undesirable

and unacceptable for the Bassett Creek watershed. However, in certain

reaches of Bassett Creek and its tributaries where existing development is

not isolated during major floods and is not subject to excessive inundation,

flood proofing and partial evacuation as a supplement to the base condition

or in combination with structural alternatives provides a viable flood

damage reduction alternative.

The effects of the structural alternatives on the quality and aesthetics

of Bassett Creek varies considerably. The flood storage and channel modi-

fication alternative would have severe adverse effects on the quality and

aesthetics of Bassett Creek. Channel modifications would necessitate the

removal of a large number of mature trees and the understory vegetation

growing along those reaches of Bassett Creek. While restoration measures
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such as landscaping and replanting would minimize the long-term adverse

aesthetic effects due to channel modification, the short-term aesthetic

effects would have a significant adverse effect on the residential

properties abutting the creek through most of the reaches requiring channel

modification. In addition, significant short-term effects on the biological

systems in the creek bed and overbank areas would occur with the con-

struction of the channel modifications. The biological diversity of these

areas would be significantly disturbed or destroyed as a result of the

construction of the channel modifications. In the long-term, the biological

systems which would be reestablished along the creek would differ signifi-

cantly from those which currently exist in those areas. The aesthetics of

the creek corridor would be significantly changed in the long-term due to

the removal of the natural meanders, oxbows and backwater waters which

currently exist along the creek. During the construction of the channel

modification, the erosion of exposed soils and the subsequent sedimentation

would have a severe adverse effect on the water quality and aesthetic value

of the creek in the reaches downstream of the channel modifications.

The residents of the watershed have indicated that extensive channel

modiftsations are unacceptable due to the environmental and aesthetic

effects. In addition, as shown on Table 1, there are several alternative

plans more economically feasible than the flood storage and channel modi-

fication alternative.

The flood storage and diversion alternative would significantly reduce

the adverse effects on the quality and aesthetics of Bassett Creek when

compared to channel modification. The area subjected to the short-term

impacts of project construction are significantly smaller for the flood

storage and diversion alternative than for the flood storage and channel

modification alternative since it would require the disruption of the stream

channel and overbank areas only at the locations of the flood storage

contol structures and where channel crossings are being replaced. The flood

control structures would consist of earth embankments similar to those at

many of the street crossings of the channel. These earth embankments would

be seeded and planted to provide aesthetically pleasing structures.
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In addition, the diversion alternative would have short-term adverse

effects on the quality and aesthetics along the routes of the various

diversions. The Jersey and 32nd Avenue diversion along the North Branch

and the Culver Road diversion to Rice Lake would require substantial

excavation along those residential streets to install the diversion inter-

ceptors. During the construction of those interceptors, the quality and

aesthetics of the residential areas along these routes would suffer signi-

ficant adverse effects until the construction and rehabilitation of the

area was complete. The construction of these diversions would cause sign-

ificant social disruption of these residential areas although wise con-

struction practices could minimize adverse effects.

The diversion of the creek at Glenwood Avenue would have significant

short-term adverse effects along the route of that diversion. The

existing natural vegetation along much of this route would have to be

removed for the construction of the diversion. The existing wildlife

habitat along this diversion route would be temporarily disrupted during

construction and during that period in which the area would be returning

to its natural state. Although biologically this area is not particularly

unique, the biological systems would be subject to considerable disruption

during construction and for a period of time following the construction of

this diversion. Generally, the flood storage and diversion alternative is

an economically and environmentally acceptable alternative for flood

damage reduction.

The flood storage and flood proofing alternative would also signifi-

cantly reduce the adverse effects on the quality and aesthetics of Bassett

Creek when compared to channel modifications. This alternative is similar

to the flood storage-diversion alternative with respect to disruption of

the stream channel. Although this alternative would not cause significant

adverse effects on the aesthetics or quality of the creek, those residents

being flood proofed or evacuated would suffer considerable disruption until

flood proofing measures were completed or until they were relocated.

Generally, the flood storage and flood proofing alternative is an economically,

environmentally and socially acceptable flood control alternative.
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All of the outlet alternatives offer and acceptable degree of flood

damage reduction or compensation for incurred flood damages and enhance

the economic or environmental welfare of the citizens of the Bassett Creek

watershed. The repair of the existing conduit and all of the new conduit

alternatives are comparable with respect to their environmental and social

effects and generally the alternatives will have an insignificant effect

on the quality and aesthetics of the existing stream environment. Econo-

mically, the outlet alternatives do differ slightly as shown on Table 1.

The new conduit alternative along the Third Avenue distributor constructed

in cooperation with the Minnesota Highway Department is the most cost

effective. The range of the other outlet alternatives with respect to

their economic feasibility would be; new conduit along Highway 94 to deep

tunnel in cooperation with Minnesota Highway Department; repair of the

existing conduit and; new conduit in non-highway right-of-way.

The open space-open channel corridor alternative as a replacement for

the existing conduit would significantly enhance the quality and aeshtetics

of the stream environment in the City of Minneapolis. The open space

created would also result in land enhancement and recreational benefits in

conjunction with the proposed redevelopment plan in the area. The magnitude

of these benefits, however, cannot be quantified until more information

regarding possible land use changes and population densities have been

identified. The open space-open channel corridor outlet alternative is

the most enviornmentally beneficial and is the most socially acceptable

alternative to some of the people of the area.

ALTERNATIVES SELECTED FOR FURTHER ANALYSIS

Further development of any of the alternatives investigated must be

based on evaluation of their contributions to the wise resource management

for both short- and long-term needs of the Bassett Creek watershed. Their

ability to satisfy the obvious needs for permanent flood dama e reduction

or compensation of incurred flood damages an well as their contributions to

their specific plan formulation objectives are important considerations.
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The nonstructural alternatives of permanent flood plain evacuation and

flood proofing and partial evacuation by themselves are socially unacceptable

and are economically infeasible and, therefore, do not warrant further

consideration.

While no nonstructural alternative completely satisfies the specific

objective of permanent flood damage reduction, certain nonstructural

altenatives, when used to supplement structural flood control measures do

provide practical solutions in certain reaches of the Bassett Creek water-

shed. The nonstructural plans which should be considered further as

supplements to structural flood control measures are: 1) no action--

maintain the base condition consisting of existing flood plain regulation,

flood forecasting-flood warning and emergency protective measures and the

availability of flood insurance for existing development as a datum from

which other alternatives can be assessed and; 2) flood proofing and the

evacuation of structures not suitable for flood proofing in areas which

cannot be economically protected by other flood control measures.

All of the structural plans considered including channel modification,

flood storage, diversion and the various outlet alternatives satisfy the

specific objective of flood damage reduction. However, the various

structural plans provide varying degrees of satisfaction to the other

specific plan formulation objectives. Alternatives involving extensive

channel modification are unacceptable to residents of the watershed and do

not warrant further consideration. The repair of the existing conduit and

all of the new conduit alternatives are comparable with respect to the

degree of protection provided and their effects on the quality and aesthetics

of the stream environment. However, the new conduit alternative along the

Third Avenue distributor constructed in cooperation with the Minnesota

Highway Department is the most cost effective, therefore, the only new

conduit alternative which warrants further consideration. The open space-

open channel corridor outlet alternative is the most socially acceptable

alternative of the people in the area and is the most environmentally

beneficial outlet alternative. The open space-open channel outlet alter-

native must, therefore, be considered further.
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Of the alternatives investigated, the fo lowing alternatives merit

further consideration and the following table ranks the alternaties

according to how well each satisfies the specific planning objectives.

Nonstructural:

No action--maintain the base condition (flood plain regulation, flood

forecasting-flood warning and flood insurance). (Alternate 1)

Structural:

Flood storage and diversion with a new conduit in Third Avenue dis-

tributor right-of-way and deep tunnel. (Alternate 5-C)

Flood storage and diversion with an open space-open channel corridor

to the Mississippi River. (Alternate 5-E)

Combinations of Nonstructural and Structural:

Flood storage and flood proofing - partial evacuation with a new

conduit in the Third Avenue distributor right-of-way end deep tunnel.

(Alternate 6-C)

Flood storage and flood proofing - partial evacuation with an open

space-open channel corridor to the Mississippi River. (Alternate 6-E)

CONTRIBUTIONS OF ALTERNATIVES TO NATIONAL OBJECTIVES

Formulating plans that contribute to the national objectives of

national economic development and environmental quality is of a fair

amount of importance in water resource planning. To achieve a balanced

plan which reflects society's dual preference for improving national

economic efficiency while maintaining and enhancing the natural environment,

current guidelines require that a plan emphasizing national economic

efficiency and a plan emphasizing the environmental quality objective be
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developed and displayed. Through a series of trade-offs among federal

criteria and other societal preferences and trade-offs between the beneficial

and ndverse nature of impacts, the plan which contributes most to the

national and local planning objectives is developed and further refined

via the interactive planning process.

NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN

&
The NED plan maximizes net economic benefits while addressing the

range of planning objectives. National economic benefits are determined

by measuring and analyzing the net value of increase in the output of

goods and services derived from the plan. Therefore, using the economic

criteria outlined earlier, all alternatives are analyzed based on their

respective contributions to providing increased gains on the national

economic efficiency. Table 1 compares the flood damage reduction benefits

and associated costs for each of the alternatives. The flood storage and

flood proofing - partial evacuation with a new conduit along the Third

Avenue distributor and deep tunnel alternative (Alternate 6-C) has the

highest net benefits and benefit-cost ratio and this constitutes the

national economic development plan.

ENVIRONMENTAL QUALITY (EQ) PLAN

The EQ plan addresses the planning objectives while emphasizing con-

tributions to aesthetic, ecological and cultural values. Since the alter-

natives chosen for further analysis were formulated primarily for the flood

damage reduction objective, it is necessary to evaluate these alternatives

in the context of enhancing environmental quality to develop the most

acceptable environmental quality plan. Development of the environmental

quality plan is based on the following criteria:

a. Since alternatives were formulated based on satisfaction of the

study objectives including the environmental and social well-

being considerations and because the environmental quality plan
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must also satisfy these objectives, the environmental quality

alternative which will serve as a framework for the development

of the environmental quality plan has already been evaluated.

b. The selected framework environmental quality alternative is that

alternative which is initially least environmentally disruptive and

the most environmentally beneficial to the existing flood plain

area.

c. With the framework alternative selected, environmental enhancement

measures and features to better fulfill the specific objectives

are added incrementally to develop the most acceptable and

environmentally beneficial plan.

An interdiscplinary team evaluated the plans for environmental quality

including the beneficial and adverse contributions made by each alternative

towards preserving, maintaining, restoring or enhancing significant

environmental attributes of the study area. This interdiscplinary evalu-

ation found the flood storage and flood proofing - partial evacuation with

an open space-open channel corridor alternative (Alternate 6-E) to be

among the most environmentally beneficial. Therefore, this alternative,

with slight modification, is designated the framework environmental quality

alternative.

The framework environmental quality alternative (Alternate 6-E)

would result in some adverse social disruption effects due to evacuation

and relocation of the existing residential and industrial development

which lies along the route of the open space-open channel corridor.

However, the framework environmental quality alternative will result in

substantial offsetting beneficial environmental contributions. This

alternative creates more open space in an urban commercial-industrial area.

This open space improves the aesthetics and creates a passive recreational

resource in this reach. The framework environmental quality alternative

would result in land enhancement benefits when included as part of the

redevelopment of this area. The recreational benefits and land enhance-

ment cannot be quantitifed until more information regarding the proposed
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redevelopment of the area including changes in land use and population

densities are known. The City of Minneapolis has initiated a study to

review possible redevelopment alternatives in this portion of north

Minneapolis and although the study has not been completed, it is antici-

pated that the open space-open channel corridor will be included as part

of the redevelopment alternatives for this area.

In that portion of the Bassett Creek watershed upstream of Irving

Avenue (Mile 1.85), the interdisciplinary team determined that the flood

storage and flood proofing - partial evacuation alternative with slight

modification was the least environmentally disruptive. Flood storage

minimizes the areas subject to construction during implementation of the

project. Flood storage has minimum adverse effects on the fish and wildlife

habitat throughout the watershed. The use of public lands and recreational

open space areas makes multiple use of these lands in an urban area. Flood

storage results in minimum adverse social disruption effects due to con-

struction and implementation of the flood control project.

The interdisciplinary team identified several areas where slight

modifications in the flood storage and flood proofing - partial evacuation

alternative would better fulfill the environmental and social well-being

criteria, be less environmentally disruptive or enhance environmental

quality. Clearing and snagging would be eliminated in the reach from

Bassett Creek Drive (Mile 5.14) to Highway 100 (Mile 6.44) to preserve

the integrity of the existing aquatic and upland wildlife habitat in the

Briarwood Bird Sanctuary and along the creek upstream of Minnaqua Avenue

(Mile 5.94). Instead of clearing and snagging in this reach, nine additional

homes would be flood proofed. To insure that the existing fish spawning

characteristics of Medicine Lake will not be altered, the flood level

would not be lowered. The existing outlet structure would be repaired

to extend its useful life, however, the modification of the channel

immediately downstream of the outlet structure would be eliminated.

Instead of lowering the flood livel on Medicine Lake, six homes would be

flood proofed to reduce flood Iamage.
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Other environmental enhancement measures were evaluated and identified

by the interdisciplinary team for incorporation into the framework environ-

mental quality alternative to develop the plan which best satisfies the

national environmental quality objective. The specific environmental

quality needs which could be preserved, maintained, restored or enhanced

by inclusion of the measures in the framework environmental quality

alternative include:

a. The need for protection and enhancement of the aesthetic values.

b. The need to enhance the recreational opportunities within the

creek corridor.

While only plans incorporating structural measures can offer positive

protection from flooding, these measures would adversely affect the view

along the creek. In some areas restoration of existing aesthetic values

following the construction of structural features would be sufficient,

whereas, in other areas additional aesthetic enhancement is necessary.

The beautification measures required include rustication of concrete

structural features, additional landscaping, planting and seeding and

general beautification of areas affected by the construction of structural

features. These areas include the banks of the creek between Dupont and

Glenwood, the flood wall and retaining wall just downstream of Glenwood

Avenue, the Rice Lake area particularly where demolition debris is removed

or covered, the Bassett Creek Park area, and along the North Branch between

Douglas Drive and Louisiana Avenue.

To enhance the recreational opportunities and further enhance the

aesthetic quality of the environmental quality plan, approximately

17,000 lineal feet of paved bike path and walkway are included between

Theodore Wirth Park and the Mississippi River along the creek. The

proposed bike path and walkway would follow the creek along the existing

corridor and along the proposed open space-open channel corridor. Numerous

paved ramps leading to and from the proposed bike path and walkway would

be provided at several key city streets and wherever the corridor lies

adjacent to existing public use lands and facilities.
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In sumary, the environmental quality plan would include the features

of the flood storage and flood proofing - partial evacuation with an

open space-open corridor alternative (Alternate 6-E) with the following

modifications:

a. Eliminate clearing and snagging in the reach from Bassett Creek

Drive to Highway 100 and flood proof nine additional homes in

this reach to preserve the existing aquatic and upland wildlife

habitat.

b. Flood proof homes around Medicine Lake to preserve the existing

fish spawning characteristics of the lake.

c. Include approximately 17,000 lineal feet of asphalt bike path

and walkway along the creek corridor from the Mississippi River

to Theodore Wirth Park.

d. Include extensive beautification measures in the area of all

flood control features.

DEVELOPMENT OF THE SELECTED PLAN

The flood storage and flood proofing - partial evacuation with a

new conduit along the Third Avenue distributor right-of-way and deep

tunnel alternative (Alternate 6-C) is selected as the water and related

land resource management alternative which would best satisfy all planning

objectives both specific and national for the Bassett Creek watershed.

Of the considered alternatives, it would provide 100-year flood protection

and has the highest net benefits and benefit-cost ratio. This alternative

would provide flood protection for all existing development in the flood

plain of the watershed. Future development in the flood plain areas

which are not protected by structural features of this plan will be

subject to the no action--maintain the base condition alternative con-

sisting of flood plain regulation, flood forecasting-flood warning and

flood insurance. The selected plan (Alternate 6-C) would include flood

APPENDIX 1
D-46



proofing of nine additional homes in the reach from Bassett Creek Drive

(Mile 5.14) to Highway 100 (Mile 6.44) in lieu of clearing and snagging,

approximately 1.9 miles of bike paths and walkways and beautification

measures at certain locations.

The selected plan differs from the environmental quality framework

alternative in the reach from the Mississippi River to Irving Avenue

(Mile 1.85) and at Medicine Lake. Because flood proofing is socially

unacceptable to residents around the lake and to preserve the fish spawning

characteristics of Medicine Lake, the outlet structure would be relocated

approximately 500 feet downstream to Mile 12.01. At this location, the

structure would not affect normal spring high water levels, but would

provide additional discharge capacity at higher than normal spring water

levels. This alternative for reducing flood damages around Medicine Lake

would cost approximately $15,000 more than the environmental quality

framework alternative and approximately $20,000 more than the national

economic developient plan, however, it is the only plan which is both envir-

onmentally and socially acceptable.

COMPARISON OF IDENTIFIED PLANS

A comparison of alternative plans consists of a series of trade-offs

and iterations to analyze contributions of each plan to the planning

objectives, national accounts, Federal interests and other important

evaluation criteria as appropriate. This type of comparison categorizes

various impacts and displays each plan in terms of the components of the

system of accounts.

The following table identifies the national economic development,

the environmental quality and selected plans with respect to this anlaysis.

In this table, the plans are compared so that the impacts measured in

dissimilar units can be traded-off against one another. This analysis

provides the basis for developing the selected plan and identifies any

previously unforeseen developments.
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SCALE OF DEVELOPMENT

To permit selection of the optimum economic level of flood protection

for the Bassett Creek watershed, costs and benefits were evaluated for

four degrees of flood protection that would be provided by varying the

design flood for the flood control project. Plan optimization data for

the 50-year, 100-year and 500-year standard project flood are summarized

in the following table and are shown on plate D-5. Annual benefits and

costs shown in the table are based on a 100-year economic life and a

6-1/8 percent interest rate.

An optimum economic relationship exists when flood protection is

provided against a flood having a recurrence interval on the order of

once in 60 years. Protection from a flood having a recurrence interval

of once in 100 years was selected as the level of protection to be provided

because it is the minimum desirable level of flood protection in urban

areas and is in accord with State and Federal flood plain management

cirteria. The incremental benefits to cost ratio would be reduced

slightly to approximately 0.95 if 100-year protection is provided. Higher

degrees of flood protection are not economically feasible and there are

no flood barriers included in the plan, therefore, Standard Project Flood

protection was not considered.

Table 3
Plan Optimization Summary

Flood Benefits-
Frequency Annual Cost Annual Benefits Net Benefits Cost Ratio

10% $ 500,000 $484,000 $ -16,000 0.97

2% 570,000 619,000 49,000 1.09

1% 623,000 674,000 51,000 1.08

.2% 1,325,000 740,000 -585,000 0.56

Std. Proj. 4,519,000 760,000 -3,759,000 0.17
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SECTION E

SELECTED PLAN

This section describes in detail the plan selected to meet the

water- and land-related resource needs of the Bassett Creek watershed.

The description includes physical features, accomplishments and effects

of the plan and significant design and construction information. Coor-

dination was maintained with known interest groups to insure that the

selected plan is socially acceptable. More detailed design information

is presented in Section H of this appendix.

PLAN DESCRIPTION

The project would be designed to provide protection against a flood

having a 1% chance of occurring in any one year (100-year frequency).

Plate E-1 provides information on the locations, limits and types of flood

control improvements proposed. Also included in the plan are recreational

bikeways and hiking trails along some portions of the creek in Minneapolis.

These recreational bikeways and hiking trails, as well as specific beautifi-

cation measures will also be discussed in this section.

NONSTRUCTURAL FEATURES

As shown on Plate E-1, not all reaches of Bassett Creek are subject

to structural protection by the selected plan. In those portions of the

Bassett Creek watershed which would not be protected by the structural

flood control features of the plan, nonstructural flood control measures

are proposed.

GOLDEN VALLEY ROAD (COUNTY ROAD 66) TO DRESDEN LANE

The selected plan proposes flood proofing as a supplement to the base

condition for this reach of Bassett Creek (Mile 4.51 to Mile 4.91). A

total of three residences would be flood proofed along this reach. Flood
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proofing of these three homes, as a supplement to the base condition, will

prevent future flood damages resulting from a 100-year frequency flood.

NOBLE AVENUE TO UPSTREAM OF HIGHWAY 100

The selected plan proposed flood proofing as a supplement to the

base condition in this reach (Mile 5.83 to Mile 6.44) of Bassett Creek.

A total of sixteen homes would require flood proofing along this reach.

Fifteen homes are located downstream of T.H. 100 and one home is located

upstream of T.H. 100. The flood proofing of these sixteen residences, as a

supplement to the base condition, will prevent future flood damages resulting

from a 100-year frequency flood.

PLYMOUTH CREEK UPSTREAM OF MEDICINE LAKE

The selected plan proposes no action--maintain the base condition in

this portion (Mile 1.98 to Mile 7.00) of the Bassett Creek watershed.

There is no existing development within the 100-year flood plain along this

reach, and flood plain regulation will prevent future flood damages.

NORTH BRANCH UPSTREAM OF LOUISIA4A AVENUE NORTH

The selected plan proposed no action--maintain the base condition

along this reach (Mile 1.52 to Mile 4.36) of the North Branch. There is

no existing development within the 100-year flood plain along &-iis reach

of the North Branch, and flood plain regulation will prevent future

damages.

SWEENEY LAKE BRANCH

The selected plan proposed no action--maintain the base condition

along the Sweeney Lake Branch (Outlet to Mile 2.65). There is no existing

development within the 100-year flood plain along the Sweeney Lake Branch,

and flood plain regulation will prevent future flood damages.
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STRUCTURAL FEATURES

The principal features of the selected plan involve the use of

flood storage through the watershed and a new conduit in the outlet

reach of Bassett Creek as shown on Plate E-1. To facilitate the dis-

cussion of the specific flood control features of the selected plan,

the structural flood control features will be discussed for the various

reaches of Bassett Creek.

MISSI3IPPI RIVER TO IRVING AVENUE NORTH /

The selected plan includes a new conduit in the reach from the

Mississippi River to approximately the inlet of the existing conduit (Mile

1.52) along 2nd Avenue North. At the inlet to the proposed conduit, the 100-

year flood discharge is 700 cubic feet per second at a flood level of 808.

The proposed conduit from the Mississippi River to the intersection

of 3rd Avenue North and Washington Avenue North would be constructed in

cooperation with the Minnesota Highway Department. The proposed new

conduit outfalls into the Mississippi River in the pool downstream of

the Upper St. Anthony Falls Lock and Dam. This reach of the proposed

conduit would consist of an 11.0-foot diameter tunnel through the St. Peter

Sandstone. The route of the proposed conduit would run diagonally from

the outfall to the intersection of Portland Avenue and 2nd Street South,

follow 2nd Street South and 2nd Street North to the intersection of

2nd Street North and 3rd Avenue North and then follow 3rd Avenue North to

Washington Avenue North. This 4,800-foot portion of the proposed new

conduit would be built solely by the Minnesota Highway Department (MHD)

at a slightly increased size to carry highway storm water drainage as well

as the Bassett Creek flood flows. The cost of this portion of the conduit

would be shared based on peak flow rates.

The portion of the new conduit between the intersection of Washington

Avenue North and 3rd Avenue North and approximately llth Street North

and Glenwood Avenue would be constructed in cooperation with the Minnesota
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Highway Department. The route of this portion of the conduit lies within

the right-of-way of the proposed Third Avenue highway distributor. The

proposed Third Avenue distributor would provide a route connecting down-

town Minneapolis to the Interstate highway system. The first cost of

this cooperative conduit will be shared with the Minnesota Highway

Department (MHD) based on peak flow rates. From Washington Avenue and

3rd Avenue North, approximately 850 feet along the 3rd Avenue distributor,

this 8.0-foot diameter tunnel would be bored through the St. Peter

Sandstone. From that point to approximately llth Street North and Glenwood

Avenue, a 2,300-foot portion of the conduit would be of open-cut

construction following the excavation of the depressed highway gradeline.

Along the open-cut portion of this route, an 8.5-foot diameter reinforced

concrete pipe would be placed in the trench and backfilled.

From the intersection of approximately llth Street North and Glenwood

Avenue, the proposed conduit would follow Glenwood Avenue to the

right-of-way of Interstate 94, would cross the right-of-way of Interstate

94 to 2nd Avenue North and would follow 2nd Avenue North to approximately

the location of the existing conduit inlet near Dupont Avenue North. The

entire cost of this portion of the proposed new conduit would be the burden

of the proposed flood control project. This portion of the proposed

conduit consists of 3,200 feet of 8.5-foot diameter tunnel or pipe. From

approximately llth 8treet North and Glenwood Avenue to a point just north

and west of the right-of-way of the Burlington Northern railroad tracks,

the proposed conduit would be of liner plate construction through approxi-

mately 800 feet of glacial drift. From the point north and west of the

Burlington Northern railroad tracks to the inlet of the proposed conduit,

the conduit would be of open-cut construction beneath Glenwood Avenue and

2nd Avenue North.

At the inlet to the proposed conduit, an inundation flood storage area

would be excavated to provide approximately 90 acre-feet of flood storage

(Mile 1.52 to Mile 1.85). This flood storage area would require approximately

20 acres of land along the south side of Bassett Creek between the inlet of

the conduit and Irving Avenue North. A wetland pond area of approximately

APPENDIX 1
E-4



10 acres would result from the excavation of this area. It is envisioned

that this wetland pond would be developed as a Type 4 or Type 5 wetland

under the Fish and Wildlife Services wetland classification. The normal

water surface of this wetland pond would be at approximately Elevation

800 and have an average depth of about 1 foot. During periods of normal

flow, Bassett Creek would flow through this wetland pond before entering

the proposed conduit. The flood storage control structure would be

located at the inlet to the proposed conduit. This flood storage control

structure would consist of a drop-inlet structure and would include a

trashrack to prevent debris from entering the proposed conduit. The

remaining portions of the existing conduit would be abandoned following

construction of the proposed flood storage area and conduit.

IRVING AVENUE NORTH TO GLENWOOD AVENUE -

In the reach of Bassett Creek from Irving Avenue North to a point

upstream of Penn Avenue North (Mile 1.85 to Mile 2.45), the selected plan

proposes approximately 3,000 feet of clearing and snagging to remove

excessive natural and man-made debris from the channel and channel banks

to improve the hydraulic efficiency of the channel. Trees in imminent

danger of falling into the channel due to erosion of the root systems by

flowing water would be removed. At locations where excessive brush impedes

the flow of water, the brush would be thinned.

As part of the selected plan, it is proposed to repair and modify

the upstream wing walls of the Cedar Lake Road bridge. The existing

wing walls consist of sheet piling with tie-backs, portions of which

are in a state of general disrepair. New concrete caps would be placed

on the existing sheet piling and the tie-backs would be repaired. This

repair and modification will improve the hydraulic efficiency of the

entrance to the Cedar Lake Road bridge. In addition, repair will assure

that these wing walls will not collapse during a flood event and restrict

flow through the Cedar Lake Road bridge.
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The selected plan proposed to remove the old Penn Avenue (Mile 2.35)

crossing. This old box culvert crossing is not presently in use for

vehicular traffic and a new bridge is being constructed across the creek

valley at this same location. The removal of this old crossing and the sub-

sequent landscaping in the immediate area will improve the hydraulic

efficiency of this portion of the channel and result in flood level reduc-

tions upstream.

In this reach of Bassett Creek immediately downstream of Glenwood Avenue

(Mile 2.61 to Mile 2.81), the selected plan proposes approximately 1,020 feet .

Kof flood wall along the left bank of the channel to protect industries

located in this area and approximately 1,020 feet of retaining wall along

the right bank. As part of the construction of these walls, the channel

would be enlarged slightly through this reach to pass the required flood

flows. These walls would replace the existing walls in the reach, which are

in a state of general disrepair and of insufficient height to prevent flood

damage from occurring to the industries located in the area. The existing low

head rock dam in this reach would be replaced by a concrete ogee weir at the

existing crest level.

GLENWOOD AVENUE TO DRESDEN LANE

The selected plan proposed increased flood storage on the Theodore

Wirth Golf Course. The flood storage control structure for this storage

site would be located immediately upstream of T.H. 55 (Mile 3.15) and would

be located on highway right-of-way. This flood storage control structure

would consist of a modification of the existing creek crossing. A pair of

large diameter culverts to pass normal and 100-year flood flows and an over-

flow weir to pass the flood flows resulting from a storm of greater magnitude

than the 100-year frequency storm would be installed at the entrance to the.

existing crossing. The proposed flood storage control structure would result

in a 100-year flood level approximately 2 feet higher than the existing

100-year flood level in the Theodore Wirth Golf Course area.

Just upstream of T.H. 55 in Theodore Wirth Golf Course, a fork leaves

the main channel to the east flowing under the railroad tracks and under
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T.H. 55 to the east of the main channel crossing. Where T.H. 55

crosses this east fork of Bassett Creek, a new culvert would be installed

under T.H. 55 as part of the selected plan. This new culvert will assure

that local runoff will not cause flooding problems on the upstream side

of T.H. 55 in this area.

The flood control structure along the main channel of Bassett Creek

provides increased flood storage on Theodore Wirth Park which reduces the

peak flood flows to downstream reaches. As a result of the decreased peak

flood flows immediate downstream of T.H. 55, the proposed 100-year flood

level on Wirth Lake would be approximately 1.5 feet lower than the existing

100-year flood level. The normal level of Wirth Lake and the normal flows

in Bassett Creek would not be affected by the proposed project.

DRESDEN LANE TO UPSTREAM OF T.H. 100 L/

As a part of the selected plan, approximately 300 feet of Dresden

Lane (Mile 4.91) at the outlet of the Rice Lake area would be raised to

maintain access to residences in the area during flood periods. This

road raise would be approximately 2 feet and would prevent inundation of

Dresden Lane as a result of a 100-year flood event.

The selected plan proposed flood storage on Rice Lake at approximately

its existing 100-year flood level. At its existing 100-year flood level,

the volume in the Rice Lake storage area would have to be increased by

approximately 15 acre-feet. It is proposed to obtain this additional

flood storage volume by relandscaping the area on the north end of the

lake which has formerly been used for the disposal of demolition debris

consisting of chunks of concrete, earth, wooden materials and other

materials commonly found in building demolition debris. Following the

relandscaping of this area, the selected plan proposes to cover this debris

with a layer of earth followed by the spreading of black dirt, landscaping

plantings and seeding to aesthetically enhance the area and improve its

compatibility with the rest of the Rice Lake natural area.

The selected plan proposes new culvert crossings at both NobleAvenue

(Mile 5.53) and Regent Avengg (Mile 5.83). These new crossings would
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consist of larger culverts being placed at these channel crossings. Riprap

would be required approximately 25 feet upstream of the inlets and approxi-

mately 50 feet downstream of the outlets at both of these new channel

crossings in order to minimize potential erosion effects due to the high

velocity flows through these culverts. At Minnaqua Avenue (Mile 5.94), the

selected plan proposes the permanent remval of the Minnaqua Avenue bridge.

A cul-de-sac would be constructed on Minnaqua Avenue on the east side of

Bassett Creek, and the local residents would use one of several existing

alternate routes to cross the creek instead of Minnaqua Avenue.
a

As part of the selected plan, about 1,800 feet of Toledo Avenue and

West Bend Road (Mile 5.83 to Mile 5.94) would be raised approximately

3 feet. This road raise would prevent inundation of these streets and

insure access to the homes in this area during flood periods.

Due to existing severe stream bank erosion immediately downstream

of the existing culverts under T.H. 100, the selected plan proposes to

riprap the channel banks approximately 200 feet downstream of this existing

crossing to minimize future erosion problems.

Immediately upstream of T.H. 100 (Mile 6.46), the selected plan proposes

a flood storage control structure consisting of an earth embankment with a

large diameter culvert and overflow weir. The embankment for this proposed

flood storage control structure has a total length of approximately 1,700

feet and extends about 1,200 feet northward from the centerline of the

main stem at this location. The maximum height of this structure is 11

feet at the point where it crosses the channel. This flood storage control

structure consists of a large diameter culvert to pass normal and 100-year

flood flows and an overflow weir to pass flood flows resulting from storms

of greater magnitude than the 100-year frequency storm. This flood

storage control structure results in a proposed 100-year flood level approxi-

mately 3 feet above the existing 100-year flood level along the main stem

upstream of the control structure. Approximately 800 feet of the channel

immediately upstream of T.H. 100 would be cleared to remwve natural debris

and trees which are in imminent danger of falling into the creek and

obstructing flood flows.
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UPSTREAM T.H. 100 TO MEDICINE LAKE BC -t

The selected plan proposes a new channel crossing at Westbrook Road

(Mile 7.01). The existing crossing at Westbrook Road has an insufficient

discharge capacity to convey flood flows. The existing grade of Westbrook

Road at the crossing would not be affected as a result of the new enlarged

arch culverts, however, a portion of Westbrook Road would have to be

removed to install the new culverts and would be replaced upon completion

of construction.

At the downstream end of the Golden Valley Country Club golf course

along the main stem, the selected plan proposes a flood storage control

structure consisting of an earth embankment with a culvert and overflow

weir outlet. This earth embankment is approximately 300 feet long and

has a maximum height of 5 feet. The culvert through the embankment would

pass normal flows and the overflow weir would pass the 100-year flood

flow as well as flows resulting from storms of greater magnitude than the

l00-yeqr frequency storm. Flood storage on Golden Valley Country Club

golf course would be at a 100-year flood level approximately 0.5 feet

below the existing 100-year flood level. Flood storage upstream of this

storage site reduces the peak flood flows entering the Golden Valley

Country Club golf course area, however, the flood storage proposed on the

golf course would further reduce the flood flows to downstream areas and

prevent flood damages along the reach downstream.

A flood storage control structure is proposed in the selected plan

upstream of Winnetka Avenue North (Mile 9.15). This flood storage control

structure would consist of an earth embankment with culvert and overilow

weir. The earth embankment is approximately 90 feet long and has a maximum

height of 6 feet. The culverts through the embankment would pass normal

channel flows as well as a portion of the 100-year flood flow while the

overflow weir will pass the remainder of the 100-year flood flow as well

as those flood flows resulting from storms of greater magnitude than the

100-year frequency storm.
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The flood storage control structure upstream of Winnetka Avenue

North results in increased flood storage along the channel between

Winnetka Avenue and T.H. 55 as well as on the Brookview Community Golf

Course. The proposed 100-year flood level along the channel upstream of

Winnetka and on Brookview Co---unity Golf Course would be approximately

1 foot above the existing 100-year flood level. As a result of the

increased 100-year flood level upstream of Winnetka Avenue, about 800

feet of Boone Avenue north of T.H. 55, would be raised an average of 2

feet to prevent inundation as a result of a 100-year flood event.

A new outlet structure would be constructed for Medicine Lake and

the existing structure would be removed. The new structure would consist

of a 20 foot concrete overflow weir and a 360 foot overflow embankment.

It would be located approximately 500 feet downstream of the existing outlet

structure immediately upstream of the Minnesota Western Railway embankment

(Mile 12.01). By relocating the structure, increased discharge capacity

can be provided at flood stages without affecting normal spring high

water levels. The proposed outlet structure would reduce the 100-year

flood level on Medicine Lake approximately 0.5 foot below the existing

100-year flood level.

NORTH BRANCH FROM MEDICINE LAKE ROAD TO LOUISIANA AVENUE NORTH

The selected plan includes a proposed flood control structure upstream

of T.H. 100 (Mile 6.46) on the main stem of Bassett Creek which will result in

increased flood storage on Bassett Creek Park on the North Branch of Bassett

Creek. The proposed 100-year flood level in Bassett Creek Park would be

approximately 3 feet above the existing 100-year flood level. This

increased flood level will result in the inundation of an additional 10

acres in the park as a result of the 100-year flood event. The proposed

flood storage level in the park will not affect any of the existing active

recreational facilities such as softball and baseball fields nor will it

affect the picnic shelter and pavilion proposed by the City of Crystal on

the higher ground of the park.
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Enlarged culvert crossings are proposed in the selected plan for

32nd Avenue North (Mile 0.49), Brunswick Avenue and Adair Avenue (Mile

0.57) in order to prevent flood damage from occurring to residential

properties upstream of these crossings. The selected plan also proposes

to raise approximately 2,300 feet of 32nd, Brunswick and Adair Avenues

slightly to prevent inundation and loss of access. These road raises

would consist of a maximum road raise of about 3 feet. Some channel storage

would be retained upstream of 32nd Avenue North at approximately the

existing 100-year flood level as part of the selected plan.

A new culvert crossing is proposed at 34th Avenue North (Mile 0.80)

as part cf the selected plan. This new crossing would consist of an enlarged

culvert under 34th Avenue North and would provide flood storage in the reach

from upstream of 34th Avenue North to the upstream side of Douglas Drive.

The enlarged channel crossing would provide flood storage upstream of 34th

Avenue North at approximately its existing 100-year flood level. A new

culvert crossing is proposed at Douglas Drive (Mile 0.99) where it crosses

the North Branch of Bassett Creek, and Douglas Drive would be raised approxi-

mately 2 feet to prevent inundation as a result of a 100-year flood event.

The selected plan proposes a flood storage control structure between

Douglas Drive and Florida Avenue North (Mile 1.05). This flood storage

control structure would consist of an earth embankment with a culvert and

an overflow weir. The earth embankment would be approximately 150 feet

long and have a maximum height of approximately 18 feet. The culvert

through the.embankment would carry normal flows as well as the 100-year

flood flow. The overflow weir would carry those flood flows resulting from

storms of greater magnitude than the 100-year frequency storm. Upstream

of this flood storage control structure, a flood storage area would be

developed along the channel between the control structure and Louisiana

Avenue North (Mile 1.52). The proposed 100-year level in this flood storage

area would be approximately 4 feet below the existing 100-year flood level.

In order to develop the required volume of storage at the required level

to prevent flood damage, three residences between the control structure

and Hampshire Avenue would have to be evacuated. Since one of these homes

is currently owned by the City of Crystal as a result of a tax forfeiture,
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the evacuation would require the relocation of two families. New culvert

crossings would be required as part of the selected plan at Florida Avenue

(Mile 1.12) and Hampshire Avenue (Mile 1.29). The Georgia Avenue (Mile

1.18) crossing would be removed as part of the proposed plan and a cul-de-

sac would be constructed south of the creek, and local residents would

have to use existing alternate routes to cross the creek. Between Hampshire

Avenue North and Louisiana Avenue North, 1,100 feet 9f the creek channel

would be enlarged to provide increased flood storage volume at the reduced

flood level. This enlargement of the channel would be through the back-

yards of the residences located on both sides of the channel and would

result in the removal of several large willow trees along this reach.

AESTHETIC AND ENVIRONMENTAL CONSIDERATIONS

Since the early phases of this study, many citizens of the Bassett

Creek watershed have expressed concern regarding the effects of proposed

flood control plans on the aesthetic quality of the natural stream setting.

In response to these concerns, beautification measures are proposed to

minimize the adverse effects of structural measures on the aesthetic

quality of the stream environment. These proposed beautification measures

would consist of rustication of all visible concrete surfaces, landscaping

of earth embankments to enhance their visual appearance and, at necessary

locations, visual barriers consisting of wooden fences and/or shrubbery

would be constructed to enhance the aesthetic qualities of the natural

stream setting. During post-authorization studies, detailed archaeologic

surveys and sampling programs would be conducted in accordance with the

recommendations of the preliminary archaeological reconnaissance.

RECREATIONAL CONSIDERATIONS

In conjunction with the recommended flood control plan, recreation

improvement measures would enhance portions of the project area. These

measures include approximately 10,000 feet of bikeway and walk path along

the creek corridor from the inlet of the proposed conduit to Glenwood

Avenue and from the proposed flood storage area at the inlet of the conduit
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to Bryn Mawr Meadows Park and would include a bridge over the Burlington

Northern railroad tracks along the northern edge of Bryn Mawr Meadows

Park.

It is proposed that access ramps be gently sloped and constructed

of suitable material to permit use by elderly persons. Use of the bike-

way or walk paths by motorized vehicles would be prohibited. The location

and extent of the proposed bikeway and walk path system are shown on

Plate E-2.
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SECTION F

IMPACTS OF THE SELECTED PLAN

This section presents the expected economic impacts of the selected

plan for a flood control project in the Bassett Creek watershed, over an

assumed economic life of 100 years. Economic impacts include total and

annual project costs and tangible flood control benefits, recreation

benefits, advance replacement benefits and redevelopment benefits

attributable to the proposed project. Environmental impacts include

project effects on floral and faunal communities and on air and water

quality. Social impacts luclude project-related effects on existing

and projected communal patterns and on the general health and safety of

affected study area residents.

ECONOMIC IMPACTS OF FLOOD CONTROL

The outstanding economic impact of the proposed project would be

alleviation of $674,100 in average annual flood damages to business

public property, and residential and other private property in the

Bassett Creek watershed during the assumed economic life of 100 years.

This estimate is based upon economic analysis described in detail in

the following paragraphs.

COSTS

Detailed cost estimates for the selected plan in the Bassett Creek

watershed are given in Section H. All costs are based on October, 1975

conditions and price levels and include appropriate allowances for contin-

gencies, engineering and design, and supervision and administration. A

summary of estimated first costs is given in Table 1.
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TABLE 1

SUMMARY OF ESTIMATED FIRST COSTS'

Item First Cost

Relocations $ 1,349,000

Channels 5,150,000

Flood Walls 401,000

Recreation Facilities 154,000

Flood Control Structures 449,000

Lands, Right-of-Way, Easements 1,619,000

Engineering, Administration 1,018,000

TOTAL FIRST COSTS $10,140,000

1
October 1975 Price Levels

Estimated first costs are converted to average annual costs in Table 2

to facilitate comparison with related project benefits and arrive at

the project benefit-cost ratio. Annual costs are based on a 6-1/8

percent interest rate and a 100-year economic life. Costs for sub-

sequent operation and maintenance of the project are included in the

annual costs. A detailed breakdown of the first cost is given in Section H

of this appendix.

TABLE 2

ESTIMATED ANNUAL COSTS

Item Average Annual Costs

Interest and Amortization $623,000

Maintenance 10,000

TOTAL $633,000
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FLOOD DAMAGES AND PROJECT BENEFITS

METHODOLOGY

Average annual flood damages an6 benefits were evaluated for 1975

conditions and were projected to 1980, when-it is assumed the project

would be completed, by estimating interim economic growth. Flood

damages will also increase with ultimate urbanization o" future develop-

ment of the 31% of the watershed that is currently undeveloped because

runoff will increase and hydrologic conditions change. Due to the

significant increase in flood discharge and flood levels in the watershed

between existing urbanization and ultimate urbanization, damages and

benefits were calculated for both these conditions. Discounted future

damages and benefits were added to 1980 conditions to obtain average

annual equivalent damages and benefits for the 100-year life of the

project. Conservative projections of economic growth were made for the

first 50 years of the assumed 100-year economic life of the project for

commercial, industrial and public facilities and for the first 48 years

for residential development. No growth was assumed for the remaining

50 and 52 years, respectively. The present worth of the difference

between average annual damages and benefits for existing urbanization

and il.timate urbanization was calculated assuming ultimate urbanization

in l)95. The present worth of the annual average damages and benefits with

ultimate urbanization were added t,, 1980 existing urbanization average

annual damages and benefits to obtain average annual damages and benefits

for the life of the project.

FLOOD DAMAGE SURVEYS

Flood damage surveys of the Bassett Creek watershed were made

between 1970 and 1975. Hypothetical flood damages were obtained for the

10-year, 50-year and .100-year floods with existing urbanization and with

ultimate urbanization. These surveys indicate 19 businesses and 222

residences would be damaged by the 100-year flood.
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TYPES OF FLOOD DAMAGES

Flood losses in the Bassett Creek watershed include physical damage

caused by inundation, business losses due to decreased production, loss

of profits and wages and increased cost of normal operation and living.

Additional losses are incurred in flood fighting and flood preparation,

but due to the short time of peak and short duration of the flood waters,

these losses are small. Damages were obtained for the following categories:

Residential

Residential damages include inundation losses to all residences and

upper tenant structures, including building contents and damage to grounds.

Commercial and Industrial

Damages include physical losses to properties and facilities used

for retail and wholesale trade, services, manufacturing, and warehousing.

Wage and profit losses and increased cost of normal operations resulting

from evacuation and cleanup are also included.

Public

Damages include all costs associated with physical flood losses to

public property such as municipal buildings, sewage, water and park

systems. Other losses to the public include additional costs incurred

during flood emergencies such as evacuation; flood fighting; disaster

relief; and extra duty for police, fire and martial units.

Transportation

Transportation damages consist of the cost of additional mileage

required because of inundated roadways and the resulting detours required.

APPENDIX 1
F-4



AREA. jBJECT TO FLOODING

The areas subject to frequent flooding include residential areas

in the upper watershed and the industrial and commercial lands in the

lower watershed. Parks, golf courses and other recreation areas are

also subject to frequent flooding throughout the watershed. The larger

floods will inundate residential areas near the conduit entrance, in

addition to the industrial and commercial areas, and several major high-

ways and railroads throughout the watershed will also be inundated.

Flood prone areas of the Bassett Creek watershed are shown on Plate H-25.

FLOOD DAMAGES - PRESENT CONDITIONS

Flood damages in the Bassett Creek watershed were evaluated for three

hypothetical flood events: (1) 10-year flood; (2) 50-year flood;

(3) 100-year flood with existing urbanization and with ultimate urbaniza-

tion of the watershed. Flood damages that could be expected from these

floods are shown in Table 3.

DERIVATION OF AVERAGE ANNUAL EQUIVALENT DAMAGE

Average annual damages were derived as follows:

Discharge - Frequency Relations - Curves showing discharge frequency

were developed for 11 reaches of the Bassett Creek watershed.

Discharge - Damage Relations - A discharge-damage curve was con-

structed for each of the 11 reaches by plotting the damages for the

10-year, 50-year, 100-year flood discharge, for existing and ultimate

urbanization of the watershed.

Damage - Frequency Relations - The discharge-frequency and discharge-

damage curves were used to construct damage-frequency curves. The area

under these curves when converted to dollars is the average annual flood

damage. Plate F-I shows one of the discharge-frequency-damage relations
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developed for the reach between Penn Avenue and the conduit entrance

with and without the proposed project.

Average Annual Damages - The area under the damage-frequency curves

for existing and ultimate development when changed to an equivalent

dollar value is the average annual damage for October, 1975 conditions.

Existing average annual flood damages for the Bassett Creek watershed

are $493,900 and average annual damages for ultimate development are

$648,100.

GROWTH OF PROJECTED FLOOD DAMAGES

Increase in flood damages due to future growth has been based upon

expected increases in damages to residential contents, public facilities

and utilities, and industrial and commercial establishments. No increase

in flood damages due to new structures is expected as existing flood

plain regulations require new structures to be built above the elevation

of the 100-year flood.

Growth to Existing Development

The per capita income index for the Minneapolis-St. Paul SMSA was

used as the growth index for the contents of residential structures.

The growth to the conterts damage of residential structures was limited

to 75% of the value of the structures. OBERS projections indicate

per capita income will increase at an annual rate of approximately 2.3%

between 1980 and 2030. Using this growth rate for residential contents,

the maximum damage to contents would occur in 48 years. No growth was

assumed for the remainder of the 100-year economic life of the project.

Future increases in industrial and commercial damages were projected

independently for each business enterprise. A personal interview was

conducted with each firm in order to jointly determine which existing

condition damage source will change in the future. Past patterns of

internal growth within the firm and the firm's visibile growth horizon
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were discussed. Based upon these discussions, realistic decisions were

made concerning plant production capacities, inventory and/or stock

material growth, production equipment improvements, sources of profit

growth and changes in labor inputs (loss of wages). Rates of change and

timing of changes for damages sustained were uniquely determined for each

firm studied. Some near term increase in damages was also recognized

based upon pending installation of pollution control devices and facilities

currently required by government regulatory agencies for specific industries.

These improvements will be subject to flood damages. Because of the

limited number of businesses sustaining damage and the possibility for

unauthorized disclosure, a table of individual company damage projections

is not included. However, the percent of damages subject to future

increase and the percent determined to remain constant over the project

life is presented in Table 4.

TABLE 4

GROWTH COMPONENTS FOR COMMERCIAL-INDUSTRIAL UNITS

Type of Firm
Damage A B C D E F C

Constant 82% 90% 19% 56% 96% 100% 1001

Subject to 8% 10% 6% 44% 4% 0% 0Z
Growth

Individual company projected damages were summed ano an index

change over time determined. Average annual commercial and indusit.,

damages shown in Table 5 displays anticipated changes for th- v..

years of project life. Very little growth after the year .',

reasonably projected using this direct intervi-w anid tud.

method because change beyond the year 2000 is ver% di?!:

industry to anticipate. Nc growth was assumed r

of the 100-year project life.
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Existing public damages are also expected to increase as public

facilities and service systems are upgraded. The increase in public

damages between 1980 and 2030 was estimated by the projected increase in

population of the Bassett Creek watershed for the same time period.

No growth was assumed for the remaining 50 years of the 100-year economic

life of the project.

Tables 5 and 6 show the increase in average annual flood damages

due to growth of existing development. The total increase in annual

average flood damages resulting from growth to existing development between

1980 and 2030 is $257,100 and $374,600 for floods with existing develop-

ment and ultimate development, respectively. Table 7 shows that due to

increased runoff caused by ultimate urbanization or future development

in the watershed, the present worth of the average annual increase in

damages is $155,900 and that the total average annual damages are $767,900.

FLOOD CONTROL BENEFITS

Benefits from flood damage reduction were evaluated as the difference

in flood damages with and without the project. Average annual benefits

were calculated by subtracting average annual damages with the project

from average annual damages without the project for both existing and

ultimate development conditions. Table 8 shows average annual project

benefits by reach with existing conditions.

The increase in flood damages in the absence of a project results

in an increase in benefits from those calculated for 1980 conditions.

Rates used to estimate the growth in project benefits are the same as

used for increasing flood damages. Tables 9 and 10 show the increase

in average annual benefits for the selected plan for existing development

and ultimate development of the watershed. The average annual flood

control benefits over the assumed 100-year economic life of the project,

as shown on Table 11, are $674,100.
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TABLE 7

TOTAL AVERAGE ANNUAL DAMAGES

Average annual damages ultimate flood levels $841,100

Average annual damages existing flood levels 612,000

Increase 229,100

Average annual equivalent factor1  .6807

Present worth of increase 155,900

Average annual damages existing flood levels 612,000

Total average annual damages 767,900

1 Straight-line growth for 15 years at 6-1/8 percent.

APPIDIX 1

*-12



TABLE 8

FLOOD DAMAGES AND PROJECT BENEFITS

Average Annual
Existing Average Damages With Project

Reach Annual Damages Project Benefits

Main Stem

Conduit to T.H. 100 $375,120 $40,980 $334,140

Highway 100 to Medicine Lake 23,200 3,100 20,100

Medicine Lake 2,030 320 1,710

North Branch

32nd Avenue to M.N. & S.R.R. 91,550 5,200 86,350

Sweeney Lake Branch

Transportation 2,000 2,000 0

TOTAL 493,900 51,600 442,300
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TABLE 11

TOTAL AVERAGE ANNUAL BENEFITS

Average Annual Benefits Ultimate Development $732,500

Average Annual Benefits Existing Development 549,600 )
Increase 182,900

Average Annual Equivalent Factor1 .6807

Present Worth of Increase 124,500

Average Annual Benefits Existing Development 549,600

Total Average Annual Benefits 674,100

Straight-line growth for 15 years at 6-1/8 percent.
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ECONOMIC IMPACTS OF RECREATION

RECREATION CONSIDERATIONS

Certain recreation facilities could be provided with the Bassett Creek

Flood Control Project. An example of such facilities would be the develop-

ment of a natural area around the pond within the inundation storage area

at the existing conduit inlet. The development of a bicycle and walking

path from Glenwood Avenue near Theodore Wirth Park to 2nd Avenue North near

the existing conduit inlet and from the proposed inundation area to Bryn Mawr

Park would provide additional recreational opportunities. The trail would

be approximately 1.9 miles long bordering Bassett Creek for most of its

length. The location and extent of these facilities are show on Plate

E-2.

RECREATION DEMAND

Bicycling has grown rapidly in the metropolitan area in the past few

years. Similarly, other forms of recreation such as fishing, hiking,

pleasure walks, and bird watching have all experienced increases. Reasons

most often cited for the increased popularity of those latter activities

include:

a. An increased interest in and concern about our environment and

man's effects on it.

b. They are relatively inexpensive activities to participate in.

c. The relative ease to become proficient at the activities.

d. The activities provide enjoyment for all ages.

e. Usually no user fees are charged.
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f. These recreational pursuits allow the observation of nature

in an urban environment.

CAPABILITY OF PROJECT IN MEETING DEMAND

The recreational demands in the Bassett Creek watershed for bicycling,

hiking, and nature oriented activities appear to be sufficient to warrant

the development of a 1.9 mile biking and hiking trail and 20-acre natural

area. Because of interest by the Minneapolis Task Force on Bassett

Creek in developing a system of walking, bicycling, and cross-country

ski trails, use of the creek corridor is expected to increase. The

Minnesota Departmant of Natural Resources, Division of Parks and Recreation

is administering a Bicycle Assistance Program where monies appropriated

by the Legislature (Laws of Minnesota, Chapter 648, Section 3, Sub-

division 6) are used to reimburse local communities on a 65-35 grant-in-

aid basis, with the government assuming 35 percent of the cost. Of

the 23 grants awarded, 17 were in the seven-county metropolitan area.

Coordination of the biking and hiking trail in the proposed action with

existing, as well as planned trails by cities within the watershed

as well as the state, will aid in satisfying the growing demand for

these facilities. According to the Minnesota Department of Natural

Resources' State Comprehensive Outdoor Recreation Plan (SCORP, 1974),

adult bicycling participation will almost double by 1980. Minneapolis

Park Board personnel have indicated that, due to the increasing number

of bicycles and the need for safety in bikeway and walkway facilities,

separated facilities are warranted. According to a Minneapolis bicycle

licensing official, 200,000 bicycles are present in the City of Minneapolis,

and this number is increasing annually. Although participation statistics

are scarce for local areas and non-existent for the Bassett Creek

watershed as a unit, the bicycling participation rates in the metro-

politan area are expected to be greater than estimated state bicycling

rates due to population distribution. The following Table 13 summarizes

projected bicycle participation on a statewide level:
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TABLE 13

RECREATION PARTICIPATION

Participation Per Capita 1975 1980 1990

Adults (20 years and over) 11.8 18.9 25.8

Sub-Adults (6-19 years) 113.3 116.0 121.4

Source: Minnesota State Comprehensive Outdoor Recreation Plan - 1974
)

The greatest need for bicycle trails exist where population centers

are located and the only biking routes available are existing streets

and highways which are often unsafe and unenjoyable due to heavy urban

traffic. Table 14 illustrates potential use of the bicycle for purposes

other than recreation with proper facilities, although the potential

benefits of these additional activities were not considered.

TABLE 14

VEHICULAR TRIPS THAT CAN BE ATTRACTED TO THE BICYCLE AS THE PRIMARY MODE

TWIN CITIES METROPOLITAN AREA

Number of Daily
Vehicular Trips

Number of Daily Percent of Daily That Would be
Vehicular Trips Trips Six Minutes Attracted to
That Take Six or Less in Duration Bicycle Use if

Trip Minutes or Less That Can be Made Proper Facilities
Purpose to Complete by Bicycle Were Provided

School 32,249 50% 16,124

Personal
Business 269,560 30% 80,868

Shopping 274,983 20% 54,997

Work 156,736 5% 7,837

Medical 6,708 5% 335

TOTAL 162,161

Source: Estimating Potential Bicycle Use and Public Investment
Barton-Aschman Association, Inc., August, 1973.
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ESTIMATED RECREATION BENEFITS

Expected participation rates for various activites for years 1980,

2000, and 2020 are given in Table 15.

TABLE 15

EXPECTED PARTICIPATION RATES
1

Year
1980 2000 2020

Bicycling 6.00 6.48 6.97

Nature walks 1.00 1.08 1.13

Walking for pleasure 6.79 7.64 8.60

Bird watching 1.10 1.19 1.28

Hiking 0.49 0.61 0.78

Fishing 3.79 3.75 3.65

'Bureau of Outdoor Recreation, "West North Central Participation
Rates f or 1969".

Total annual activity occasions for these various recreational

activities within the Bassett Creek watershed were computed by applying

the participation rates in Table 15 to population projections in the

Minneapolis portion of the watershed, even though the zone of influence

could be expected to be much larger. Table 16 summarizes projected

annual activity occasions.

Not all activity occasions given in Table 15 would be directly

attributable to the project. Adjusted annual activity occasions

for years 1980, 2000, and 2020 are shown in Table 17 along with a

percent effects column reflecting that portion ot total activity

occasions expected to occur with the trail system and natural aive

proposal.
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TABLE 17

TOTAL ADJUSTED ANTt' : ACTIVITY OCCASIONS

Percent
Activity Effective 1980 2000 2020

Bicycling 25 38,400 43,416 45,305

Walks for pleasure 20 34,765 40,950 44,720

Bird watching 10 2,816 3,189 3,328

Hiking 20 250 3,270 4,056

Fishing 10 9,702 10,050 9,490

Nature walks 10 2,560 2,894 2,938

Activity occasions 88,493 103,769 109,837

Recreation days1  35,397 41,507 43,935

1Recreation day = 2.5 activity occasions.

AVERAGE ANNUAL RECREATION BENEFITS

Standard economic discounting procedures were utilized to convert

annual recreation days to average annual recreation days. The average

unit user-day value for the recreation activites included in this analysis

was assumed to be $0.75 per recreation day in the interest of a conser-

vative estimate. Average annual benefits attributable to the $37,500

average annual recreation days would, therefore, be $28,100.

(ADVANCE REPLACEENT BENEFITS

The estimated costs of a complete repair of the existing conduit

would be $5,788,700 based on October, 1975 construction costs. Construction

of the proposed conduit would obviate the need for repairing the existing

conduit. Accordingly, average annual costs of repair are considered to

be a benefit attributable to the project. These costs are estimated to

be $145,200 based on interest and amortization computed at 6-1/8Z over

an assumed economic life of 100 years and assuming repair work would have

to be completed by 1995 in order for the existing conduit to remain

functional.
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The estimated replacement cost for the existing flood walls downstream

of Glenwood Avenue would be $369,900 based on October 1975 construction

costs. Construction of the proposed flood walls would obviate the need for

replacement of the existing flood walls. Accordingly, average annual costs

of replacement are considered to be a benefit attributable to the project.

These costs are estimated to be $16,900 based on interest and amortization

computed at 6-1/8% over an assumed economic life of 100 years and assuming

the replacement work would have to be completed by 1985.

Total advance replacement benefits attributable to the project are .

estimated to be $162,100.

REDEVELOPMENT BENEFITS

GENERAL

In accordance with the Water Resources Council's Principles and

Standards (38FR174), in areas having persistent unemployment or under-

employment, project benefits shall be increased by the value of labor and

other resources required for project construction. Since parts of the

area within commuting distance of the project have been designated as

areas of persistent unemployment, redevelopment benefits are to be

evaluated and project benefits increased by that amount.

METHODOLOGY AND ASSUMPTIONS

The recommended plan will have an effect upon the local economy. )

The initial investment will create new jobs and income flows, thereby

directly reducing unemployment and underemployment. There will be demands

for both labor and construction materials required for project construction

and incomes of individuals in associated industries will be increased

indirectly due to the interrelationship and interdependence of these

industries. Included are such industries as manufacturing, retail and

wholesale trade, etc. These conditions will stimulate the economy which

will raise the general level of Income.

APPENDIX 1

7-24

.I I I I I I



Parts or all of 12 counties within a reasonable commuting distance

(50 mile radius) of the project site are eligible for aid pursuant to

the Area Redevelopment Act (PL 87-27). Redevelopment benefits credited

to the relief of unemployment and underemployment are only those allocated

to the 12 eligible counties. In making the benefit allocation, estimates

of unemployment were obtained from published sources while quantitative

estimates of underemployment were developed on the basis of per capita

income and civilian labor force data. It was determined that approximately

30 percent of the total redevelopment benefits would be the amount appli-

cable to redevelopment counties. Current estimates of the Minnesota Depart-

ment of Manpower Services indicate there are more than 7,000 unemployed

construction workers available for work within commuting distance of the

project. Of this total, it is estimated that there are approximately

3,500 skilled, 2,100 semi-skilled and 1,400 unskilled workers. Therefore,

an ample supply of labor is readily available.

Construction features evaluated include a new conduit, control struc-

tures, flood walls, channel modifications and relocations. Total con-

struction cost of the recommended plan is estimated at $7,503,000. On-

site labor cost as percentage of total construction cost, is estimated

to be approximately 65 percent for urban projects similar to the recommended

plan.1 The distribution of total on-site labor for similar civil works

are; skilled 31 percent, semi-skilled and unskilled 49 percent, and

administration and supervisory 10 percent. 2 Based on similar projects

constructed in the metropolitan area, it was determined that all of the

skilled, semi-skilled and unskilled and 50% of the administrative labor

required for the project would be hired from the local labor supply and

these percentages would result in the amount of wages paid to locally hired

unemployed or underemployed labor. Average annual redevelopment benefits

credited to the construction phase of the recommended plan were estimated

to be $85,400 based on interest and amortization computed at 6-1/8 percent

1. Engineering News Record, McGraw-Hill, Inc., September 18, 1975,

Vol. 195, No. 12, p. 14.

2. IBID., June 19, 1975, Vol. 194, No. 25, p. 77.
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TABLE 18

REDEVELOPMENT BENEFITS

Estimated On-Site Labor Cost

Construction Cost 1  $7,503,000

Percent of Cost Allocated to Labor 65

On-Site Labor Cost 4,877,000

On-Site Labor by Employment Category

Classification of Labor Percent Wages -

Skilled 31 $1,512,000

Semi and Unskilled 49 2,877,000

Administrative & Supervisory 10 488,000

$4,877,000

Allocation of Wages to Unemployed and Underemployed Labor

Percent Wages Paid to
Locally Hired Locally Hired

Classification of Labor Wages Labor Labor

Skilled $1,512,000 100 $1,512,000

Semi and Unskilled 2,877,000 100 2,877,000

Administrative & Supervisory 488,000 50 244 000

$4,633,000

Redevelopment Benefits

Average Annual Value of Local Labor Component

$4,633,000 x .06141 - $ 284,500

Amount Applicable as Redevelopment Benefits

$284,500 x .30 - $ 85,400

1lncludes total construction cost, less costs for engineering and design,
supervision and administration, and land acquisition.
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over an economic life of 100-years. Derivation of these benefits is

shown on Table 18.

SUMMARY OF MONETARY BENEFITS

Benefits attributable to the selected flood control plan include

tangible flood control benefits from the reduction of flood damages,

tangible benefits from expected use of the proposed recreation features,

advance replacement benefits, redevelopment benefits, and benefits associated

with the decreased threat to human life and public health. Additional

tangible benefits which result from the project, which were not evaluated,

include the foregone cost of flood proofing, land enhancment, and the

savings in the adminstrative costs of flood insurance. Based on October,

1975 prices, a 100-year economic life and a 6-1/8% interest rate, total

average annual flood damage reduction benefits attributable to the project

are $674,100 and the estimated average annual residual flood damages with

the project are $93,800. Average annual recreational benefits attribut-

able to the proposed recreational features are $28,100, advance replace-

ment benefits are $L62,000 and redevelopment benefits are $85,400. A

summary of the average annual benefits is given in Table 19.

TABLE 19

SUMMARY OF AVERAGE ANNUAL BENEFITS

Item Average Annual Benefit

Flood Control $657,100

Recreation 28,100

Advance Replacement 162,100

Redevelopment 85,400

TOTAL $949,700

ECONOMIC JUSTIFICATION

The selected plan would result in a total average annual benefits of

$949,700 and the average annual cost of $633,000. Therefore, the selected

plan is veil justified economically with a benefit to cost ratio of 1.50.
APPENDIX 1
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IMPACTS ON THE NATURAL ENVIRONMENT

When the proposed flood control project is authorized, the implemen-

tation of the project can be anticipated to cause impacts on the natural

environment. This section of this report discusses these impacts as they

are anticipated.

The route followed by the proposed conduit is through an area of

existing commercial and industrial development. Portions of the proposed

conduit would be constructed as a tunnel underground and portions would

be constructed of precast pipe under highway right-of-way or under the

right-of-way of existing city streets and, therefore, would not result

in any adverse or beneficial impacts on the natural environment.

The construction of the proposed conduit between the existing conduit

entrance and the intersection of Third Avenue North and 2nd Street North

would not alter normal groundwater levels, except temporarily during

construction.

Upon completion of the proposed new conduit and diversion of the

Bassett Creek flow from the existing conduit to the proposed conduit, the

proposed conduit will create a barrier which will prevent the migration

of fish and perhaps certain aquatic invertebrates through the conduit.

The fish barrier will be intentionally created by using a steeply sloping

section of the conduit or a drop structure in the conduit to prevent the

migration of fish through the conduit. According to the Minnesota

Department of Natural Resources, preventing the migration of rough fish

from the Mississippi River into the Bassett Creek watershed would be a

beneficial impact on the natural environment because of the growing

magnitude of the rough fish problem throughout the metropolitan area. Although

some more desirable fish species will also be prevented from migrating

thsough the conduit into the creek, the long-term benefits which could

result from rough fish reduction and the subsequent reduction in the

habitat competition for the more desired species is anticipated to enhance
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the watershed's sport fisheries. However, before existing populations of

rough fish would be reduced, other measures would have to be undertaken

in the watershed.

The construction of the flood water storage area in the vicinity of

the proposed conduit inlet would involve the excavation of approximately

200,000 cubic yards of earth to provide approximately 90 acte-feet of

inundation flood water storage at the proposed 100-year flood level. Many

suitable sites exist within the metropolitan area for the disposal of

excavated material and spec.!fic sites will be designated during post-

authorization studies. During periods of normal flow, a wetland pond of

approximately 10 acres would occupy a portion of this flood storage area.

It is anticipated that this wetland pond would be developed as a Type 4

or Type 5 wetland under the Fish and Wildlife Service's wetland classifi-

cation. Normal groundwater levels and groundwater quality in the area

of the conduit entrance would not be significantly affected by the con-

structi.on of this wetland pond. The proposed 100-year flood level in the

storage &rea would be approximately 4 feet below the existing 100-year flood

level in the area. During the construction of this inundation flood storage

area, a temporary reduction in the water quality due to erosion can be

expected. Following construction, the water quality of the pond is anti-

cipated to be similar to that of Bassett Creek as it enters the pond. The

construction of this flood storage area would result in a severe adverse

effect, if not complete destruction of the existing aquatic environment

in the 1,500 feet of the creek between the inlet of the existing conduit

and Irving Avenue North. The existing fish habitat in this reach supports

a variety of small minnows and rough fish. Following the construction

at the site, the aquatic environment would, over time, reestablish itself,

although the ecological system may be one of a Type 4 or Type 5 wetland

pond rather than a confined stream channel. Construction of the

flood water storage area at the conduit inlet would disrupt approximately

20 acres of undeveloped land. Animals and birds temporarily disrupted

during the construction would include rabbits, mice, rats, morning dove,

blackbirds, rackles and several species of song birds. Dominant vegetation

includes tree such as boxelder end cottonwood and herbaeous species such as
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thistle, white campion, goldenrod and other common weeds. Following con-

struction, landscaping, plantings, sodding and seeding would provide

enhanced wildlife habitat in the 10 acres of upland area as well as soil

erosion stabilization. The proposed inundation area and wetland pond will

provide habitat for limited numbers of waterfowl, marsh birds, song birds

and various species of small mammals, reptiles and amphibians.

The construction of the flood wall and a retaining wall in the reach

immediately downstream of Glenwood Avenue and the associated channel widen-

ing would have long-term adverse impacts on the vegetation and wildlife in

the area. Several elm and cottonwood trees of various sizes would be

removed from the bank of the creek during the construction of the retaining

wall. The channel widening would eliminate some wildlife habitat in the

area of construction. Approximately 1/2 acre of wildlife habitat would

be permanently destroyed as a result of the channel widening and wall

construction. The aquatic habitat of fish and aquatic invertebrates would

be temporarily disrupted during the construction, however, no long-term

effects are anticipated. The construction of the walls and channel widening

would cause a temporary reduction in the water quality of the creek as a

result of increased erosion potential and excess turbidity problems. The

construction of walls in this reach would reduce the long-term erosion

potential in this reach due to the existing conditions. The existing channel

walls are in a state of general disrepair and are collapsing in several

locations along this reach. As these existing walls deteriorated, stream

bank erosion is occurring and would continue to occur in the future without

the construction of the proposed walls. Thus, over the long-term, the

construction of the proposed walls would improve the water quality of

Bassett Creek and reduce the existing erosion potential along this reach.

The increased area of inundation on Theodore Wirth Golf Course would

result in temporary disruptions of wildlife habitat during flood periods.

Since it is expected that the water level through the golf course will

return to about I foot above normal within 9 days with proposed conditions

as compared to about 7 days with existing conditions following a 100-year

flood event, no loang-term effects on the wildlife habitat or the existing

plant succession are anticipated.
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To provide additional drainage for local storm water, a new culvert

crossing would be provided at T.H. 55 along the eastern branch of the

creek. This branch of the creek currently has undesirable water quality

due to water stagnation problems in the reach and providing this new

culvert would tend to improve the existing water quality by providing more

flow through the area during periods of normal flow and during flood periods.

The increased flood storage in Theodore Wirth Golf Course will result

in reduced flood levels along the creek downstream of T.H. 55. As a result

of the reduced flood levels downstream of T.H. 55, the existing 100-year

flood level on Wirth Lake will be decreased approximately 1.5 feet. The

normal water level of Wirth Lake as well as the ponds in Theodore Wirth

Golf Course will remain unchanged as a result of the proposed flood control

structure and new culvert crossing at T.H. 55. Normal groundwater levels

would not be affected by increased flood storage on Theodore Wirth Park,

however, groundwater levels during flood periods would be higher than normal

for several additional days following flood periods. Because of the

short periods of inundation, average annual recharge to deeper aquifers

will not change.

Approximately 15 acre-feet of additional flood storage will be provided

in the Rice Lake area through landscaping and removal of the demolition

debris at the north end of the lake. This will provide an increase in the

storage volume on Rice Lake without an increase in the existing flood

level. Covering of the demolition debris at the north end of Rice Lake

will improve the aesthetic qualities of the area. Restoration and beauti-

fication measures will further enhance this natural wetland area. As the

vegetative cover establishes itself, wildlife habitat will be enhanced on

the periphery of the wetland area and will result in a more diverse

ecological system within this urban natural area.

Upstream of T.H. 100, the construction of an embankment and flood

control structure would cover approximately 2 acres of land. There would

be no long-term adverse effects on wildlife, fish and other aquatic

organisms due to the construction of this flood control structure and

embankment. There would be temporary adverse effects on the water quality

APPENDIX 1
F-31



of the creek due to the erosion potential of the embankment during con-

struction. The embankment would destroy a small undetermined number of

small to medium sized trees, some brush areas and the grasses covering

the area. Following the construction of this embankment, landscaping and

other beautification measures would minimize the long-term adverse affects

on the aesthetic quality and wildlife habitat of the area. The construction

of the flood control structure will require temporary dewatering during

construction, however, groundwater levels would return to normal shortly

after construction. Groundwater levels would be higher than normal for

several additional days following flood periods because of the increased

flood level on Bassett Creek Park, however, because of the short periods

of inundation, average annual recharge to deeper aquifers will not change.

A restrictive flood control structure consisting of an earth embank-

ment, culvert and overflow weir would be constructed on Golden Valley

Country Club golf course and will occupy approximately 1/3 acre of land.

This flood control structure will provide a flood storage area on Golden

Valley Country Club golf course at approximately 0.5 feet below the existing

100-year flood level. In the overbank areas, the existing terrestrial

environment would be destroyed by the embankment, however, landscaping and

plantings would assist the reestablishment of the terrestrial environment

following construction. In addition, landscaping, plantings and other

beautification measures will minimize the long-term effects on the

aesthetic quality of the area.

Immediately upstream of Winnetka Avenue, a restrictive flood storage

control structure will be constructed which will occupy approximately

1/6 acre of land. This flood control structure will result in a 100-year

flood level upstream of approximately 1 foot above the existing 100-year

flood level and will increased the existing flood plain area. The existing

terrestrial environment would be destroyed in the overbank area by the

embankment, however, landscaping and plantings would assist the reestablish-

ment of the terrestrial environment following construction. Normal ground-

water levels in areas upstream of Winnetka Avenue would not be significantly
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altered during the construction of the flood control structure nor during

flood periods and the average annual recharge to deeper aquifers will

not change.

The relocation of the Medicine Lake outlet will permit additional

discharge capacity at flood stages without affecting the normal spring

high water levels which will preserve the existing fish spawning character-

istics of the lake. Approximately 0.2 acres of wetland would be required

for construction of the embankment and the water depth would be increased

on 0.5 acres of Type 2 wetland changing it to Type 3 or Type 4 wetland.

Between Douglas Drive and Florida Avenue North, a restrictive flood

storage control structure will be constructed on the North Branch of

Bassett Creek. The construction of this flood control structure would

require disruption of approximately 1/6 of an acre of land for the construc-

tion of an earth embankment, culverts and overflow weir. The short-term

adverse effects on the natural environment would be minimized by landscaping,

restoration and beautification measures following the completion of the

construction of the embankment. This reach of the North Branch is an

intermittent stream and construction of this structure during the driest

portions of the construction season when the stream bed is generally dry

would minimize the short-term effects of the natural environment and in

particular, the water quality and ecological systems. No adverse long-term

effects on the natural environment are anticipated as a result of the

construction of this flood storage control structure.

Between the flood control structure and Hampshire Avenue North,

approximately 26,000 cubic yards of earth would be excavated, three

residences would be evacuated, enlarged culverts would be placed at the

Florida and Hampshire Avenue channel crossings, and the Georgia Avenue

channel crossing would be removed to provide flood water storage in this

area. The excavation of this area would result in a short-term adverse

impact on the existing wildlife habitat and the existing water quality along

this reach of the creek. However, no long-term adverse effects to the

natural environment would be anticipated due to landscaping, restoration

and beautification measures which would be carried out following the
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construction phase. The normal groundwater levels in this area are below

the existing stream bed and would not be altered by the construction of the

embankment or the excavation of the temporary stirage area. The excavation

of the three residences and the removal of the Georgia Avenue crossing

would result in a net beneficial gain in the natural open space available

in this area and would provide a net long-term gain in the potential habitat

for birds and small mammals. During the excavation of the flood storage

area, an undetermined, but relatively small number of large elm trees would

be removed. These trees would be replaced by plantings following the

construction of the flood storage sites.

Between Hampshire Avenue and Louisiana Avenue, a flood storage area

would be excavated along the existing channel through the backyards of

residences along this reach. Approximately 3,400 cubic yards of earth would

be removed and an undetermined, but relatively small number of large

willow trees would have to be removed as a result of this excavation. The

long-term impacts on this action would be minimize through landscaping,

restoration and beautification measures following the completion of con-

struction.

SOCIAL AND CULTURAL IMPACTS

Social and cultural impacts can be anticipated as a result of the

proposed action. These social and cultural impacts are discussed in the

following paragraphs.

RECREATION

The acquisition of approximately 20 acres for flood storage in the

area immediately upstream of the conduit entrance provides the opportunity

to develop recreational open space along the creek. The area would be

developed as an inundation storage area and with a permanent wetland pond

to provide a natural area for passive recreational activities during non-

flood periods. Development of this natural area along with the biking and

hiking trails would enhance the recreational potential of the area. The

residents of the area have expressed a desire to enhance the recreational

potential of the Bassett Creek corridor in Minneapolis.
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Increased flow storage on Brookview, Golden Valley and Theodore

Wirth golf courses will increase the adverse effects of flooding on the

use of these courses during flood periods. It is anticipated that as a

result of the proposed action, that Theodore Wirth and Brookview Community

golf courses will be closed for use up to two additional days following

a 100-year flood event. The proposed 100-year flood level on Theodore

Wirth Golf Course is approximately 2 feet above the existing 100-year flood

level and results in the addition of approximately 15 acres to the lOC-year

flood plain. The proposed flood level on Golden Valley Golf Course is

approximately 0.5 feet below the existing 100-year flood level and results

in a decrease of approximately 5 acres in the 100-year flood plain. The

proposed 100-year flood level on Brookview Community Golf Course is approxi-

mately 1 foot above the existing 100-year flood level and results in the

addition of approximately 35 acres to the 100-year flood plain. No signifi-

cant adverse effects on the golf course turf due to sedimentation, water-

logging or accumulation of debris are anticipated to result from the

proposed action. Post-flood cleanup expenses will increase slightly due

to greather area affected by flood water and has been considered part of

the residual flood damages.

Increased flood storage on Bassett Creek Park in Crystal will result

in a 100-year flood level approximately 3 feet above the existing 100-year

flood level. This results in approximatel-. 10 acres of inundation area

being added to the 100-year flood plain. The proposed flood level will

not inundate the proposed picnic shelter and pavilion nor will it affect

the existing baseball and softball fields and other active recreational

facilities in the park. There would be no excavation in the park although

the embankment for the flood control structure on the main stem would be

constructed along a portion of the east side of the park. Landscaping,

plantings and other beautification measures will minimize the adverse

effects on the aesthetic quality of the park due to the construction of

the embankment.
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The proposed action will result in reduced flood levels on two lakes

within the watershed. The proposed 100-year flood level on Wirth Lake

would be approximately 1.5 feet below the existing 100-year flood level.

The reduced flood level on Wirth Lake will result in a reduction of the

adverse effects of flooding on the swimming beach. The proposed 100-year

flood level on Medicine Lake would be approximately 0.5 feet below the

existing 100-year flood level. The reduced flood level on Medicine Lake

will provide a minor reduction in the adverse effects of flooding on

swimming beaches and proposed boat launching facilities on the lake.

The proposed flood storage area between Douglas Drive and Hampshire

Avenue along the North Branch of Bassett Creek will add approximately

2 acres of open space along the creek. Landscaping and restoration follow-

ing the excavation of the storage site will enhance the aesthetics of

approximately 5 acres of existing open space along the creek.

HISTORICAL AND ARCHAEOLOGICAL ASPECTS

Coordination with state and county historical societies and a review

of both the National and State Registers of Historic Sites reveals several

sites of architectural, archaeological, or historic significance in the

general vicinity of the watershed. None of the identified sites would

be affected by the project. A surface archaeological reconnaissance of

the project area did not identify any sites of historical or archaeological

significance which would be affected by this project, however, the

reconnaissance did identify areas of high and low archaeological potential

in the project area. Those areas identified by the reconnaissance will

be subject to intensive archaeological investigation during future project

studies.

APPENDIX 1
F-36



HUMAN ASPECTS

The evacuation of three residences and the relocation of the residents

would cause significant disruption of their life styles. They would

experience the considerable personal invonvenience of moving and adjust-

ing to a new neighborhood. This would be considered objectionable by

those people affected and this adverse social impact should be considered

carefully. One of the three homes is currently owned by the City of

Crystal as a result of a tax forfeiture and thus would not require the

relocation of people due to the evacuation of this structure. Evacuation

of two of the homes allows the development of a flood storage area which

would result in a 4 foot reduction in the 100-year flood level in the

Markwood Drive area which would remove twenty-six homes from the 100-year

flood plain. One of the excavated homes is subject to substantial flood

damage as a result of existing flood level. Thus, the long-term social

benefits resulting from the evacuation of these three homes would seem

far greater than the short-term adverse social effects.

Flood proofing of nineteen homes in the watershed would cause short-

term disruption of the life styles and personal inconvenience to the

affected residents during the flood proofing modifications. However, the

long-term reduction in the flood threat and related economic losses sustained

by the property owners would at least partially offset the short-term

adverse social effects of flood proofing. Most of these homes would be

subject to only minor flooding of walk-out basements and the residents

may wish to obtain flood insurance in lieu of the flood proofing modifica-

tions.

Throughout the watershed, the construction of the improved culvert

crossings of the creek would cause temporary local disruption of traffic

patterns. Suitable alternate routes are available at each location which

an improved culvert crossing is proposed. The removal of the Minnaqua

Avenue crossing of the main stem and the Georgia Avenue crossing of the

North Branch would generally be acceptable to the local residents and

suitable alternate routes are available.
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Beneficial social impacts of the proposed action would include flood

protection for about 220 families and 18 businesses thereby reducing

economic losses, community disruption and potential threats to public

health and safety incurred during flood periods. Adverse social impacts

would include evacuation of three homes and relocation of two families,

flood proofing of about nineteen homes and temporary disruption of the

aesthetic qualities in localized areas due to construction of structural

flood control features.

AESTHETIC ASPECTS )

All structural features of the proposed project would be subjected

to additional beautification measures to minimize the adverse effects

on the aesthetic quality of the stream environment. These proposed beauti-

fication measures would consist of rustication of all visible concrete

surfaces, all earth embankments would be subjected to landscaping and

planting measures to enhance their visual appearance at necessary locations,

visual barriers consisting of wooden fences and/or shrubbery will be

constructed to enhance the aesthetic qualities of the natural stream

setting. During post-authorization studies, beautification and aesthetic

enhancement should be major considerations in final layout and design

of project features.
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SECTION G

DIVISION OF PLAN RESPONSIBILITIES

The major purpose of this section is to present pertinent information

regarding cost apportionment between Federal and Non-Federal interests

for the proposed plan. The proposed improvements are generally for a

single purpose, however, related recreational and aesthetic measures are

included. Since the recreational facilities and resulting benefits do

not have a decisive influence on project feasibility, the recreational

purpose and costs were considered incidental and cost allocation between

project purposes was not considered appropriate.

COST APPORTIONMENT

Apportionment of cost for the proposed improvement between Federal

and Non-Federal interests is based on existing Federal lesiglative and

administrative policies governing flood control. In this regard, all

costs associated with construction of a new conduit including road

replacements, installation of flood walls, modification of the existing

channel, the construction of cmntrol structures to create temporary

inundation areas and aesthetic treatments are assigned to the Federal

government. In addition, the Federal government would pay a share of

that portion of the proposed conduit between the outlet and the inter-

section of Third Avenue North and Washington Avenue, which would be

constructed for cooperative purposes by the Minnesota Department of

F" Highways. The percent of Federal participation in the cooperative drain-

age conduit will be in proportion to the ratio of the contributing

flow or peak discharge of Bassett Creek, 700 cubic feet per second,

to the sum of the contributing flows or peak discharges in the cooperative

conduit, 1,835 cfa. The Federal government would also pay a share

of that portion of the proposed conduit which would be constructed for

cooperative purposes as part of the flood control project, from Third

Avenue North and Washington Avenue to approximately llth Street North

and Glenwood Avenue, based on the ratio of the contributing flow or
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peak discharge of the highway project, 700 cfs, to the sun of the con-

tributing flows or peak discharges in the cooperative conduit, 850 cfa.

Local intersts would provide all lands, easements and rights-of-ways;

pay for all modifications to existing channel crossings; make necessary

relocations and/or modifications of utilities; pay for all roadway

raises except those required due to increased flood storage levels;

and operate and maintain the project after completion.

Local interests would also bear one-half of the first costs of all

recreational facilities and the total cost for their operation and main-

tenance.

The distribution of costs including appropriate engineering design,

supervision, and administration costs is shown on Table 1.

TABLE 1

APPORTIOUIEMT OF COSTS AMONG INTERESTS

First Costs

Item Federal Non-Federal Total

Land, Right-of-Way, Ease- $ $1,619,000 $ 1,619,000

menta

Relocations 360,000 989,000 1,349,000

Channels 5,150,000 5,150,000

Floodvalls 401,000 401,000

Recreation Facilities 131,0001 23,0001 154,000

Flood Control Structures 449,000 449,000

Engineering, Administration 838,000 180,000 1,018,000

TOTAL 7,329,000 2,811,000 10,140,000

1 Cost apportionment based on a 50Z Federal, 501 Non-Federal cost sharing
policy for Recreational Facilities minus credit for lands.

&fUDIX 1
G-2



All maintenance, operation and replacement costs for the proposed

project are assigned to Non-Federal intersts. The portions of the project

constructed in highway right-of-vay will be maintained by the Minnesota

Highway Department and cost shared with local sponsors based on peak flow

ratios. Estimated annual charges based on a 6-1/8 percent interest rate

and a 100-year project economic life are given in Table 2. No interest

during the construction has been applied to the annual charges, as it is

anticipated that the project would be completed in two consecutive con-

struction seasons or slightly more than one year.

TABLE 2

ANNUAL CHARGES

Federal Annual Charges

Interest and Amortization

(7,329,000 x .06141) $450,000

Non-Federal Annual Charges

Interest and Amortization
(2,911,000 x .06141) $173,000

Maintenance 10,000

Total Non-Federal Annual Charges 183,000

Total Project Annual Charges $633,000
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SECTION H

DESIGN CONSIDERATIONS AND DETAILED COST ESTIMATES

GENERAL

This section presents a detailed discussion of the data used in

designing the selected plan. Included are discussions of geologic

and soils studies, hydrologic and hydraulic design studies, in support of

the overall study. Also included in this section is a detailed estimate

of first cost and annual costs for the selected lan.

GEOLOGY AND SOILS

GEOLOGY

Bedrock below the surface of the Bassett Creek watershed consists

of Cambrian and Ocdovlcian sedimentary rocks, predominantly sandstones,

limestones and dolomites. Elevation of the bedrock surface varies from

600 to 800 feet above mean sea level in the study area. The relief of

the bedrock surface is a result of stream erosion and glacial action

during previous glacial epochs. Glacial ice contact and outwash sediments

cover the bedrock surface to the present day elevations of 800 to 900

feet. The glacial sediment cover reaches a maximum thickness of approxi-

mately 250 feet over two pre-existing stream valleys which extended

through the watershed. The surfacial sediments consist of marsh and

swamp deposits 5 to 60 feet thick, glacial till 5 to 40 feet thick and

stratified outwash sediments deposited by streams 25 to 250 feet thick.

SUBSURFACE INVESTIGATIONS

Six soil borings were taken to determine subsurface conditions within

the Bassett Creek watershed near the locations of possible improvements.

The boring locations are shown on Plates H-1 and the boring logs . e

shown on Plate H-2. Additional soil boring data which were made available

by the Minnesota Highway Department and other government and private
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sources were also reviewed, however, these soils data were generally

not in the immediate vicinity of proposed improvements. Geologic maps

published by the Minnesota Geological Survey were used to determined the

bedrock and surfacial geology of the watershed. Detailed soils invest-

igations in the immediate vicinity of the proposed structures and along

the route of the proposed conduit will be required in later design stages.

SUBSURFACE CONDITIONS

The available soils and geologic information generally indicate that

the foundation provided in the project area is extremely variable. As

shown on the borings on Plate H-2, the charateristics of the deposits

range from sands and gravel to clay and peat. Peat and organic deposits

are characteristics of the low-lying wetland areas, while deposits of

mixtures of coarse and fine grained material typical of glacial and

fluvial deposition are characteristic of channel areas.

DIBANKMENT CONFIGURATIONS

Embankment sections will consist of pervious fill and the side slopes

of the proposed embankuents will be varied to conform and blend with

existing topography wherever possible. The maximum side slope will not

exceed IV:3H. The top width of the embankments varies from 10 to 20

feet.

ROAD RAISES

With the proposed plan, portions of the several bituminous covered

streets throughout the watershed would be raised. The maximum change in

elevation would be about 2.5 feet and the average road raise would be about

1.5 feet. It is anticipated that existing foundation conditions are capable

of supporting the proposed raise. The effect of the road raise on existing

utilities will be investigated in later design stages. Normal road

surface removal and stripping should be adequate to provide a suitable

roadway foundation. Road surfacing design would conform to local design

practices.
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SOILS DESIGN CONSIDERATIONS

Seepage and Uplift

Most of the proposed embankments will impound average heads of from

2 to 7 feet for the design storm. It is not expected that these heads

will cause any major seepage or uplift conditions which would materially

affect the cost of the structures. The embankment upstream of Douglas

Drive would have a height of 18 feet and could pose more signi-

ficant seepage and uplift problems. A detailed investigation will be

required when additional subsurface information is available. However,

due to the short 150 foot length of this embankment, it is not expected

that the cost of seepage and uplift control measures would be significant,

if required.

Stability and Settlement

Due to the small height of the embankments, embankment stability

is not expected to be a major design consideration. Future soils invest-

igations and laboratory analysis of the soils properties in the immediate

vicinity of the embankments will be required for detailed stability

analysis . If these investigations disclose unusually weak foundation

conditions for the proposed structures, consideration will be given to

removing these deposits. If these investigations indicate that excessive

settlement of the embankments will occur, consideration will also be

given to possible stabilization measures.

Riprap

Riprap protection would be provided for areas where flood velocities

would cause erosion. These areas would include the downstream side of

the storage area outlet structures and at the downstream side of small

channel crossings. Riprap protection of embankments from wave action

appears to be unnecessary due'to the short fetches and short duration of

high water in the temporary storage areas.
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Construction Materials

All construction materials including coarse and fine concrete

aggregate and riprap are commonly available in the Minneapolis-St. Paul

metropolitan area. Borrow for embankments is available from several

reliable sources within a 10 mile radius of the proposed project. Some

of the excavation for the impoundments can be disposed of at the proposed

construction site and several potential disposal areas are located within

the watershed. Other potential disposal areas include a commercial landfill

within 15 miles of the project area.
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HYDROLOGY AND HYDRAULICS

STORM CHARACTERISTICS

In Minnesota, precipitation generally results from one of two types

of situations, either as a result of a mixing and convergence of air in

frontal areas or due to convection activity within an unstable air mass

(Baker, 1967). The frontal situation generally produces the high

intensity, short duration precipitation which causes critical floods in

urban areas similar to the Bassett Creek watershed. Warm fronts result

from the movement of warm air masses from the Gulf straight northward

replacing cooler air masses while cold fronts result from the movement of

cold polar air masses from Canada replacing warm air masses. Because of

the steep slope and greater speed of cold fronts, more rapid lifting occurs

in the leading edge generally resulting in precipitation of greater

intensity and shorter duration than that associated with warm fronts.

It has been calculated that approximately 90 of the precipitation

in the Mississippi River Basin comes from an external source (Benton,

1950) and the most important of these is the flow of moisture from the

Gulf of Mexico. The importance of moisture from the Gulf is clearly

illustrated by the precipitation and vegetal patterns of areas surrounding

Minnesota. The Minnesota precipitation pattern results from the seasonal

changes in the general circulation system as represented by the resultant

winds. In January, west and northwest winds dominate while in April,

the Gulf winds begin to reach southeastern Minnesota and dominate until

October. During the six-month period, April through September, approxi-

mately 70% of the annual precipitation in the area of the Bassett Creek

watershed occurs. All of the major historical floods have occurred

during the summer months as a result of intense rainfall. Because of

the small size of the watershed, snowmelt does not significantly affect

flood flows, however, snowmelt runoff associated with early spring preci-

pitation can produce critical flood levels on lakes in the watershed.
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STREAHFLOWS

There are no continuous streamflow records available for the Bassett

Creek watershed, however, the U.S. Geological Survey has collected

limited streamflow data at four partial-record stations in the watershed

since 1952. There are two stations on the main stem of Bassett Creek,

one located at the County Road 66 bridge in Golden Valley and the other

located near Fruen Mill in Minneapolis. In addition, there is a station

on the North Branch at the 34th Avenue North culvert in Crystal and on the

Sweeney Lake Branch at the Highway 55 culvert in Golden Valley. Generally,

discharges have been measured several times per year at each station.

The data collected at these stations is summarized in Table 1.

In addition to these miscellaneous measurements, the Bassett Creek

Flood Control Commission installed a crest-stage gage on the main stem of

Bassett Creek Just upstream of Fruen Mill in 1972. The maxiumi discharge

recorded at this station was 250 cubic feet per second on June 7, 1974.

This discharge was the result of an intense rainstorm which occurred

in the western areas of the watershed on June 6, 1974. Approximately 3k

inches of rainfall fell in a 6-hour period in the western portion of the

watershed, while approximately 2k inches in that same period fell in the

eastern portions of the watershed. The most intense portion of the storm

in the western areas of the watershed approximated a 25-year frequency

rainfall event. A more severe storm occurred in June, 1942. Based on

highwater marks near Fruen Mill and the conduit entrance, it has been

estimated that this storm approximated a 50-year frequency rainfall event.

WATERSHED CHARACTERISTICS

Bassett Creek begins upstream of Medicine Lake in a branch known as

Plymouth Creek. In the upper portions of this reach, development is sparce

and agricultural and open areas dominate, however, near Medicine Lake

the watershed tributary to Plymouth Creek becomes more developed. From its

source to Medicine Lake, the average slope of Plymouth Creek is approximately

17 feet per mile with the slopes being much steeper on either side of
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several marsh areas which it flows through. In this reach, the channel is

very irregular and undefined in the marsh areas.

As Bassett Creek leaves Medicine Lake, it flows through a large marsh,

then begins winding through the urbanized portions of Golden Valley, Crystal

and Minneapolis, entering a conduit through which it flows approximately

1 miles to the Mississippi River. The major portion of the watershed

tributary to the main stem in Golden Valley and Minneapolis is urbanized.

The slope of this reach varies considerably from less than 3 feet per

mile between Winnetka Avenue and Medicine Lake and in the Wirth Park area

to more than 17 feet per mile between Hampshire Avenue and Pennsylvania

Avenue. The average slope of this reach between Medicine Lake and the

Mississippi River is approximately 9 feet per mile and its length in this

reach is 12.1 miles.

Between Medicine Lake and the conduit, Bassett Creek is joined by two

branches, the North Branch and the Sweeney Lake Branch. The North Branch

flows through portions of Plymouth, New Hope and Crystal and joins the main

stem immediately upstream of Highway 100. The major portion of the areas

surrounding the channel in Crystal and New Hope are urbanized. In the

upper half of the reach, the slope of the channel is fairly flat, however,

in the lower half, the slope is approximately 25 feet per mile. The

average slope of the channel in this reach is approximately 12 feet per

mile. The channel valley varies significantly in this reach with portions

being shallow with flat overbanks and portions being deeply incised with

steep overbanks. Approximately 1,500 feet of this reach flows through a

conduit which is just downstream of Northwood Pond. The Sweeney Lake

Branch drains portions of St, Louis Park and Golden Valley and joins the

main stem in Wirth Park. Throughout most of this reach, the creek flows

through a series of ponds and marshes and the channel is generally

undefined. From the Minnesota Northern and Southern Railroad to the point

where it flows into Sweeney Lake, a distance of 1.1 miles, the creek drops

approximately 23 feet.

Sweeney and Medicine Lakes form large natural flood storage areas

for their subwatersheds because both lakes have fairly restrictive outlets.
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The major portion of the floodflows tributary to them will go into storage.

In addition, Northwood Pond has a restrictive outlet and provides natural

storage for floodflows from the upper North Branch watershed. In the 19

miles of main stem, North Branch and Sweeney Lake Branch channel, there

are 62 channel crossings or other obstructions, most of which restrict

floodflows. The most significant of these on the main stem are the

crossings at Highway 55 and Winnetka Avenue in Golden Valley, at Highway

100 in Crystal, at Dresden Lane and Golden Valley Road in Golden Valley,

at Highway 55 near Wirth Park in Golden Valley, and the conduit in

Minneapolis. All of these crossings and the conduit significantly reduce

peak channel discharges because of their restrictive nature which cause

large areas to become inundated immediately upstream of each of them

during flood periods. On the North Branch, there are seven channel

crossings in less than a mile and on the Sweeney Lake Branch there are

nine channel crossings in about a mile, all of which are restrictive to

major flood flows. In addition, there are several upland storm drainage

ponds in the watershed which provide substantial flood storage for their

tributary subwatersheds.

HYDROLOGIC ANALYSIS

As previously discussed, the process of urbanization in the Bassett

Creek watershed is well advanced with the eastern areas of the watershed

almost completely developed while the extreme western portions are only

partially developed. In the past several years, the central portion of

the watershed, including areas of Golden Valley, Plymouth, New Hope and

Crystal, have been subject to intense development pressure.

Urban development drastically alters the natural drainage pattern and

hydrologic characteristics of a watershed. Infiltration characteristics

are reduced by the covering of permeable soils with impervious surfaces,

the extent of modification depending on the type and density of urban

land use. Small natural depressions are filled and graded smooth, reduc-

ing the natural depression storage in the watershed. Storm sewer and

channel improvements provide hydraulically efficient means of removing

storm runoff. These factors result in increased storm runoff volumes and
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higher peak runoff rates, because of decreased rainfall losses and quicker

response to precipitation because of more efficient drainage systems.

Because the watershed is rapidly urbanizing, discharge-frequency

relations will change as urban development continues. In the preliminary

study, discharge-frequency relationships were developed for the existing

state of urbanization to evaluate the extent of flood damages and for

ultimate development of the watershed, as design discharges for the

analysis of the effect of alternative flood control measures. A mathemat-

ical model of the watershed was used which generated synthetic runoff

hydrographs, based on a synthetic rainfall hyetograph and statistical

rainfall data. The method was based on work by Keifer and Chu (1957),

Horton (1940), Tholin and Keifer (1960), Horner and Jens (1941), and

others. The lack of extensive streamflow data precluded verification of

the effects of urbanization, however, the model was used to reproduce

1942 highwater marks which were available in the lower reaches of the

watershed.

In this study, unit hydrographs were developed and routed using the

Hydrologic Engineering Center Program, 723-X6-L2010. With an absence of

data in Minnesota to document the effects of urbanization, studies in

other areas of the country which have documented these changes were reviewed

to evaluate the various input parameters.

Taylor and Schwarz (1952) studied the effect of basin characteristics

on the computation of synthetic unit hydrographs for 20 basins located in

the North and Middle Atlantic states which followed the reasoning previously

demonstrated by Snyder (1938) that lag time was a function of basin

characteristics. Linsey (1958) presented a correlation of lag in terms

of basin characteristics based on the study of 18 natural basins in

California. From Linsey's correlation, lag time could be estimated for

basins of similar characteristics. Carter (1961) studied 20 streams in

the Washington, D. C. vicinity following the reasoning of Snyder and

developed a relationship for lag time for natural basins, partially sewered

basins and completely sewered basins. Ragleson (1962) determined that a
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relationship, similar to that derived by Linsey, existed for urban basins

based on the data collected by the Louisville District, Corps of Engineers,

on a number of small heavily urbanized areas in Louisville, Kentucky. A

very complete analysis of the effects of urbanization was made by

Anderson (1968) in his study of 64 gaging stations in Fairfax County,

Virginia, and confirmed the conclusions of Carter. Others including

VanSickle (1968) and Nelson (1970) established relationships between basin

lags and watershed characteristics for various degrees of urban development

for watersheds in Houston and Dallas, Texas, respectively.

A plot of Anderson's curves of basin lag as a function of basin

characteristics is shown on Plate H-3. Included on Plate H-3 are specific

data points for urban basins as determined by Anderson. The data points

for natural basins, s determined by Anderson, are not shown. Data for

natural basins and urban basins, as determined by others, are also shown

on Plate H-3.

The definition of basin lag varied among the various data sources

from the definition by Snyder as the time between the center of mass of

rainfall - excess to the occurrence of the resulting peak discharge. For

example, Anderson defined basin lag as "the average time from the centroid

of rainfall excess to the centroid of direct runoff" which differs slightly

from Snyder's definition. From a review of various measured runoff hydro-

graphs, this difference was determined to be insignificant for small urban

areas. Where definitions for basin lag differed from Anderson's definition,

the data for larger watersheds were not plotted.

The curve developed by Linsey for natural basins of moderate slope

and the curves developed by Eagleson and VanSickle for urban basins as a

function of basin characteristics are shown on Plate H-4. Also shown on

Plate H-4 are data points from other sources for watersheds with moderate

slopes.

Points indicating the peak of the unit hydrograph for various basins

as a function of lag time are plotted and are shown on Plate H-5. In most
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cases, the data for all three figures were determined from isolated runoff

events caused by fairly high intensity rainfall. In some instances, the

data plotted represents the average of several storm. Generally, the

data from various areas of the country are similar for small urban basins

and comparable for natural basins with similar characteristics.

To determine the peak discharge at various points along the channel,

the watershed was subdivided into 42 sub-basins varying in size from

0.13 to 9.44 square miles. Generally, the outlet of each of the sub-basins

was at a restrictive channel crossing as previously discussed. For each

sub-basin, the percentage of impervious area with existing development

conditions and with expected ultimate development were determined. Soils

data were reviewed and the infiltration losses were determined for each

sub-basin for existing and ultimate conditions. The average estimated

loss including depression storage and interception losses ranged from

0.28 inches per hour to 0.48 inches per hour with existing urbanization

and from 0.15 inches per hour to 0.43 inches per hour with ultimate

urbanization. Sub-watershed divides are shown on Plate H-6.

Point rainfall depths of various durations for the 10, 50 and 100-year

rainfall were obtained from the National Weather Service Technical Report

No. 40, "Rainfall Frequency Atlas of the United States", and were adjusted

for areal distribution. Rainfall-depth-duration-frequency relations were

determined from these data in accordance with 311110-2-1410.

Hypothetical hyetographs of rainfall excess were determined using the

method described in Appendix C of EM1110-2-1410. Because of the large

amounts of temporary storage in the lakes, ponds and behind restrictive

channel crossings, the rainfall sequence adopted is generally not critical

since these storage effects modulate the effects of varying hyetograph assump-

tions. In the Preliminary Feasibility Study, the design storm byetograph was

based on the work of Keifer and Chu (1957) and Breihau and Armistead (1940).

The lag time for each sub-basin was estimated from the curve shown on

Plate H-4 based on the characteristics of the sub-basin and the peak of

the unit hydrograph was then determined from the curve shown on Plate H-5
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based on the estimated sub-basin lag. Again, the effects of both the

natural storage in the watershed and the effects of the storage behind the

many restrictive channel crossings will modulate the effects of varying

assumptions in the determination of unit hydrograph characteristics. Synder

coefficients were calculated from the estimated unit hydrograph peak and

sub-basin lag and runoff hydrographs for each sub-basin were determined

and routed through the watershed using HEC-I. Characteristics of the

various sub-basins are listed in Table 2. For each storage area, discharge-

storage relationships were determined and the runoff hydrograph from

upstream areas was routed through storage using reservoir routing techniques.

Channel flood flows computed for the Preliminary Feasibility Study

and this study are compared in Table 3. In some instances, storage-

discharge relationships for major flood storage areas were revised to

reflect changed conditions or newly acquired information. In these cases,

the channel discharges determined in the Preliminary Feasibility Study were

revised to reflect the revised storage discharge relationship. Discharge

frequency curves for various locations are shown on Plates H-7 through

H-10. The 100-year flood hydrographs for various locations are shown

on Plates H-11 and H-12.

The determination of Standard Project Flood discharge differs signi-

ficantly from the determination of the 100-year frequency flood. In the

case of the Standard Project Flood, the runoff volume represents that which

could be expected from the most severe combination of meteorological and

hydrologic conditions which are reasonably characteristic of this geographic

region. The standard project storm rainfall and rainfall excess were

determined using procedures presented in Civil Engineering Bulletin No.

52-8, EM 1110-2-1411. Standard Project Flood discharges at various locations

along the creek are listed in Table 4.
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TABLE 2

SUMMARY OF DATA FOR COMPUTATION OF

RUNOFF HYDROGRAPH WITH EXISTING CONDITIONS

100-YEAR FREQUENCY, 24-HOUR RAINFALL

4

4S)5 .3 6 3 0 7 .2 69 1,03 84 6

S 4 32 0 0 . . 14 4. 6c

41 a 5W 1.68 10 .) W 4 0

5.. W . 20 5 .40 5 W0 0 1

S 17 . W 4 W W 0 1) 3303 5
0 " 6 1 .5 30 42 9 .25 412 , :>12 46

4IO4 '4 41.25 .- 29. - 0 3) 557 941 4 0
4)411 4 .57 1. 01 81 u .4 1 44 21

2 0) 4 1.2 31 0 0 4.15'- 61 37 " 01 66

MS14 4)44 1.4- .34 21 01 0 .56 399- 7-31- 83i 59

1 f 14 4j 0 1 50 4 -c0 . 8 0,93 302 4141

MSi 454 1.33 .6 39 0 7 .25 697 1,038 84 62
MS2 1 394 .91 1.3 32 0 0 .21 731 1,048 80 64
MS41  504 1.1 1.1 17 5 0 .35 657 1,030 95 59
L55 680 1.63 .5 47 0 0 .21 1,260 1,875 110 51

ML6 108 .89 2.7 31 0 0 .19 181 278 27 66
M57 550 1.4 1.3 20 5 0 .40 560 944 100 57
ML8 173 1.9 .9 24 0 0 .40 198 332 32 58
1S9 685 1.17 .5 37 2 9 .25 1,025 1,525 124 62
MS10 444 1.25 .7 29 4 0 .35 557 941 86 61
ML11 84 ..57 1.7 31 8 0 .30 157 222 18 66
MS12 150 .47 1.2 31 0 0 .15 261 377 31 66
MS14 444 1.14 .3 21 0 0 .56 399 731 83 59
MS15 1,340 2.84 .1 31 5 0 .85 898 1,938 302 70
M16 430 1.29 .5 22 5 4 .34 546 943 88 66

4518 525 .75 .7 28 13 0 .28 1,072 1,512 121 72
ML 3,694 6.2 1.2 15 28 8 .84 4,066 8,657 1,326 69
SL2 965 1.74 .6 20 9 25 .41 825 1,495 163 70

SL3 469 .81 .9 20 13 0 .18 733 1,119 105 70
ML4 630 1.32 .9 11 6 0 .54 563 1,079 130 65
fL.5 572 1.13 .6 16 4 20 .45 419 769 92 62
SL4 703 1.96 .8 19 13 0 .38 831 1,464 149 66
L9 997 1.71 .7 12 5 0 .65 821 1,596 199 62
MLIO 456 1.14 .5 10 16 0 .41 519 917 96 66
ML11 981 2.28 .7 8 6 0 1.30 465 1,004 190 61
14L12 363 .98 .5 8 13 0 .41 416 736 77 66
NBI 458 .86 1.0 27 3 37 .21 535 770 60 65
NB2 281 .87 .6 23 0 0 .36 352 608 58 65.
L3 794 1.36 .9 25 3 0 .33 953 1,700 168 66

NB4 286 .72 1.1 18 0 0 .30 412 710 65 70
NES 378 1.29 1.0 10 7 0 .55 340 655 79 66
SLi 310 1.1 2.3 27 29 0 .15 743 1,100 97 70
SL2 144 .42 1.5 21 5 0 .19 208 327 33 70
SL3 272 .51 1.1 28 0 54 .25 103 184 26 63
SL4 276 .61 1.2 18 3 18 .27 348 558 50 70
SL5 484 1.29 .6 31 4 0 .26 770 1,200 107 69
SL6 693 1.34 .8 29 5 40 .27 767 1,228 111 70

1Combined storm sewer and sanitary sewer in this area.
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TABLE 3

COMPARISON OF 100-YEARFLOOD DISCHARGES

WITHOUT PROJECT

Preliminary Feasibility Study Current Study

Existing Ultimate Existing Ultimate
Conditions Conditions Conditions Conditions

Main Stem

Medicine Lake 110 110 106 1il
Winnetka Avenue 729 800 777 830

County Road 102
(Douglas Drive) 753 815 769 825

Highway 100 1,064 1,140 1,016 1,171
Golden Valley Road 891 960 865 952
Highway 55 804 863 855 890

Sweeney Lake Branch

Sweeney Lake 108 136 97 108

North Branch

County Road 18 105 172 144 144
Northwood Pond 51 53 51 52
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RYDRAULIC DEK GN

The proposed plan reduces flooding by a combination of additional

flood storage, channel and channel crossing modifications and a new outlet.

Implementation of this plan includes the construction or repair of outlet

structures at several storage areas, improving 12 channel crossings, channel

modifications, and a conduit inlet. This portion of the report describes

the procedures and criteria used in the preliminary design of the required

channel modifications and structures. In addition, this section describes

the methods used in computing existing and proposed water surface profiles

and in preparing flood outline maps.

WATERFACE PROFILES

Water surface profiles for Bassett Creek were determined for the 100-

ear flood, 100-year flood with proposed conditions, Standard Project Flood

/X and Standard Project Flood with proposed conditions. The profiles are

shown on Plates H-14 through 11-24. The discharges used for the profile

computations were calculated using HEC-l. The Hydrologic Engineering Center

Program 723-X6-L202A (HEC-2) was used to calculate the water surface profile

in the reaches between temporary storage areas. The water surface elevation

in the temporary storage areas at the time of the greatest inflow as cal-

culated using HEC-l was used for the starting water surface elevation of

each reach.

Because of the restrictive nature of the existing conduit, temporary

ponding or storage will occur at the existing conduit entrance with both

the 100-year flood and Standard Project Floods. To determine the starting

water surface elevation in the vicinity of the conduit entrance, both the

100-year flood and Standard Project Flood were routed through this temporary

storage using HEC-I.

Manning's "n" values were estimated from field inspection, stream

photographs, and topographic maps. In general, a Manning's "n" value of

.012 was used for concrete culverts and .024 was used for corrugated metal

pipe culverts. A list of channel discharges and Manning's "n" values
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at specific locations are shown on Table 4. Roughness coefficients for v
channels varied between .035 and .045 and overbank roughness coefficients

for overbank areas varied between .045 and .10.

The water surface profiles for the 100-year flood with proposed con-

ditions and the Standard Project Flood with proposed conditions were

estimated using rating curves developed by the HEC-2 computer program, the

volume-discharge curves for the proposed storage areas, and the water

surface profiles for the 100-year flood and the Standard Project Flood.

FLOOD OUTLINE MAPS

Flood outline maps which delineate the area inundated by the 100-year

flood, the Standard Project Flood, the 100-year flood with proposed condi-

tions and the Standard Project Flood with proposed conditions are shown

on Plates H-25 and H-26. These maps were prepared from the water surface

profiles and 2-foot contour interval maps.

VELOCITIES

Flow velocities for Bassett Creek with proposed conditions were

determined from the HEC-2 computer program for reaches where there would

be no change from existing conditions. For reaches where channel modi-

fications or discharge changes are proposed, velocities were either

calculated or determined from the HEC-2 computer program.

Flow velocities throughout the Bassett Creek watershed are generally

low. Table 5 lists locations where channel velocities exceed 7.0 -ps or

overbank velocities exceed 2.0 fps. Most of the areas of high velocity

flow are located at the outlet of bridges or culverts. Generally, flow

velocities will be reduced where existing channel crossings are replaced

by larger culverts and downstream of Glenwood Avenue where the channel will

be slightly enlarged. Depending on soil conditions, riprap may be used at

these sites to prevent erosion. High velocities at the outlets of the

proposed storage areas could be reduced by energy dissipators, or erosion

would be prevented by using riprap or lining the channel.
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TABLE 4

DISCHARGES AND MANNING'S "N" VALUES AT VARIOUS LOCATIONS

MOIN STEM

DISCHARGE MANNING'S "'
Distance Above
Junction With 100-Year 100-Year Standard
Mississippi River Ultimate Proposed Project Flood Channel Overbank

Development1

Miles efs cfs cfs Left Right

2.05 1,055 1,055 2,600 .04 .05,.07 .05,.07

2.69 Mill - 890 700 1,750 .035 .05 .05

3.09 z'4A 14 890 700 1,750 .035 .05 .05

5.32,ii 9 '010Y950 640 1,800 .04 .07 .07

5.81 950 640 1,J00 .035 .05 .05

6.69 880 520 1,490 .045 .09 .09

7.95 825 420 1,360 .035 .05 .05

8.86 855 400 1,000 .045 .065 .065

9.02 ( ''
s'  830 400 990 .04 .065 .065

NORTH BRANCH

Distance Above
Junction With
Main Stem

0.42 1,300 1,390 2,200 .035 .065 .065

0.53 600 1,100 1,100 .04 .07 .07

0.78. 310 530 330 .045 .08 .08

1.04 260 410 295 .04 .065 .065

1.38 290 800 300 .04 .065 .065

Ultimate watershed development, existing channel.
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TABLE 5

100-YEAR FREQUENCY FLOOD

FLOW VELOCITIES
1

Distance from
Junction with
the Mississippi Left Right
River Overbank Channel Overbank

(miles) (fps) (fps) (fps) Structure

Main Stem

2.06 8.7 Cedar Lake Road Bridge

2.68 8.3 Freun Mill Dam

4.51 13.1 Golden Valley Road Crossig

5.42 2.6 10.3 3.3

6.55 2.5 8.7 2.8

6.69 4.2 10.5 4.2

7.89 3.3 9.0 2.8 M.N. and S.R.R. Bridge

7.97 3.4 9.4 2.5

NORTH BRANCH

Distance from
Junction with
the Main Stem

(miles)

0.49 13.4 32nd Avenue Crossing

0.57 12.5 Brunswick Avenue Crossing

0.68 8.0 2.5

0.70 2.5 8.5 3.0

0.80 15.3 34th Avenue Crossing

0.99 8.8 Douglas Drive Crossing

'Velocities listed for cross-sections that have channel velocities greater
than 7.0 fps or overbank velocities greater than 2.0 fps.
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RIPRAP PROTECTION

Riprap protection would be provided at each bridge, culvert outlet,

improved channel and outlet structure where, depending on soil conditions,

velocities would be great enough to cause erosion. An evaluation of

the need for erosion protection will be based on future detailed soils

investigations. Riprap protection from wave action on the dike at the

Bassett Creek Park storage area is unnecessary due to short fetch and

short duration of high water.

HYDRAULICS OF SELECTED PLAN

The hydraulic design of culverts was based on Manning's formula.

A Manning's "n" value of .012 was used for reinforced-concrete pipe and

pipe arches. Headwalls, wing walls and flared aprons will be installed

where there is a need to increase the capacity of the culvert or to

prevent erosion. At certain sites, culverts would be oversized in

order to provide freeboard for the passage of debris and ice or equipped

with trash racks to prevent debris from entering and lodging in the

culverts. The possibility of reducing culvert sizes by assuring inlet

control will be investigated further in later design stages.

Channel improvements were also designed using Manning's formula. A

Manning's "n" value of .03 was used for excavated earth channels with

grass side slopes and for channels with an earth bottom and concrete

sides. Channels would be designed for easy maintenance, stable side

slopes and adequate freeboard. Depending on soil conditions, the channel

would be designed for velocities that would not result in erosion or

the soil would be protected by gravel or riprap.

The hydraulic design of the various components of the outlet structures

such as weirs, outlet pipes, energy dissipators and embankments was based on
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the procedures presented in TM5-820-4. A Manning's "n" value of .012 was

used in the design of all reinforced-concrete outlet pipes. To prevent

erosion downstream of the outlet structures, velocities would be reduced

by energy dissipators or the channel could be protected by riprap. Erosion

at the entrance to weirs and outlets pipes could be prevented by using head-

walls, wingwalls or riprap. Trash racks may be used at some sites to prevent

debris from severely obstructing flow. All outlet structures were designed

for the 100-year flood, but would be capable of passing the Standard Project

Flood with negligible increases over the existing Standard Project Flood Level.

The proposed temporary storage area immediately upstream of the <O

proposed conduit provides storage for a portion of the first peak of

the inflow which reduces the required discharge capacity of the conduit.

Without temporary storage at the conduit entrance, the non-cooperative

portion of the proposed conduit from llth Street North and Glenwood Aenue

to the existing inlet near Dupont Avenue North, would have to be designed *,

to pass the first peak of the inflow hydrograph or approximately 1,600

cfs as shown on Plate H-13. Without temporary storage at the conduit

entrance, the required discharge capacity of the cooperative portion of

the conduit would be approximately 2,500 cfs because portions of the first

peak of inflow from Bassett Creek and portions of the inflow from highway

drainage areas would coincide. With temporary storage at the conduit

entrance, the non-cooperative portion of the conduit would be designed

to pass the second peak of the inflow hydrograph which would be 700 cfs

with storage on Theodore Wirth Golf Course. The cooperative portion

of the proposed conduit from 3rd Avenue North and Washington Avenue North

would be anQfffoot tunnel and it would have a discharge capacity ok. '

cfs which would pass the peak flow from highway drainage areas and approxi-

mately 100 cfs from Bassett Creek. The peak flow from highway drainage

areas occurs approximately 2-1/2 hours after runoff begins and the second

peak of inflow from Bassett Creek occurs approximately 19 hours after

runoff begins. Flow from highway drainage areas would end 6 hours after

runoff begins and the chances that the second peak of inflow from Bassett

Creek and inflow from highway drainage areas would coincide would be

extremely remote. The proposed non-cooperative portion of the conduit was
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designed to pass the 100-year discharge of 700 cfs with the hydraulic

gradeline at optimum depth. The discharge capacity of the proposed non-

cooperative conduit would be unaffected by tailwater on the Mississippi

River because of the 45 feet of elevation difference between the conduit

entrance and the high water levels on the Mississippi River.

The proposed conduit would operate under a head with Standard Project

Flood conditions, however, the existing Standard Project Flood level at

the existing conduit entrance would be reduced by approximately two feet.

The discharge in the proposed conduit would be approximately 1,600 cfs

with Standard Project Flood conditions as shown on Plate H-13.

The existing low head rock dam downstream of Glenwood Avenue would

be replaced by an ogee dam and a 40-foot stilling basin as shown on Plate

H-27. The crest of the proposed ogee dam would be at the elevation of the

existing dam. With design flows, a 25-foot long hydraulic jump would occur

.downstream of the ogee dam and the stilling basin would be necessary to

K"' prevent scour of the channel. The proposed flood wall on the left bank

"r 'of the channel in this area would be approximately 1-foot above the

design flood profile. Coincidental runcff from approximately 2.5 acres of

interior drainage area would either have to be pumped or temporarily

stored in a ponding area inside the flood walls. A low area near the

southeast corner of the protected area could be excavated for use as a

temporary ponding area. The ponding area would be connected to the creek

with a gated gravity outlet which would allow the pond to drain when the

creek returns to normal stage. The ponding area would store runoff

from a 50-year frequency flood at a flood level approximately 0.5 foot

below existing parking areas. With Standard Project Flood flows, a flow

split from the main channel of the creek upstream of the flood walls would

oc.wraad_.the area protected by the flood walls would be inundated.

Extensive relocation of Glenwood Avenue, Burlington Northern, Inc. and

Minnesota Northern and Southern Railroad would be required to prevent

the flow split with Standard Project Flood flows, therefore, it would not

be feasible to raise the flood walls to provide Standard Project Flood

protection for this area.
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The Wirth Park control structure would consist of two 88" x 54" arch

culverts installed immediately upstream of the existing box culverts at

Highway 55. A headwall would be installed at the inlet of the arch

culverts and would connect to the wingwalls of the existing box culverts.

The inverts of the proposed arch culverts would be slightly lower than

the elevation of the existing weirs in the box culverts which will

maintain the pond in the golf course at its existing level with normal

flows in Bassett Creek. With design flows, the proposed arch culverts

will operate under approximately 2 feet more head than the existing box

culverts providing additional temporary flood water storage in Wirth Park.

The tailwater elevation on the existing box culverts would be reduced by

approximately 1.5 feet, which would result in a reduction of flow into

Wirth Lake from the creek and a lowering of the flood level on the lake.

With flood flows in excess of the design flow, the headwall and wingwall

will function as weirs to pass excess flow. The Standard Project Flood

flo7-'would overtop Highway 55 west of the existing box culverts

and flow into Wirth Lake at a point which is approximately I foot above

the design flood level in Wirth Park.

The Bassett Creek Park control structure would consist of a 122" x

78" arch culvert through an earth embankment and a 130-foot overflow

weir as shown on Plate H-28. The proposed arch culvert would be approxi-

mately 50 feet upstream of the existing box culverts at Highway 100 and

the invert would be at the elevation of the existing channel bottom.

Existing water levels in Bassett Creek would not be affected by the proposed

arch culvert with normal flows in the creek. With design flood flows,

the proposed arch culvert would operate under approximately 3 feet

more head than the existing box culverts at Highway 100 providing additional

temporary flood water storage in Bassett Creek Park. The overflow weir

would pass flood flows in excess of design flows until the discharge

capacity of the box culverts at Highway 100 are exceeded and the highway

is overtopped. With the Standard Project Flood, the highway would be

overtopped and the resulting tailwater on the embankment would be higher

than the proposed embankment. The embankment would be 2 feet above the

design flood level in Bassett Creek Park.

APPENDIX I
H-23



The proposed control structure in the Golden Valley Country Club

golf course would consist of two 36-inch culverts and a 25-foot long fixed

crest overflow weir. The inverts of the proposed culverts would be at the

elevation of the existing channel bottom and the existing water levels

in the creek would not be affected with normal flows in the creek. With

design flows, a 2-foot head differential would occur at the structure

providing additional temporary flood water storage in the golf course.

The resulting flood level in the golf course will be slightly less than

the existing flood level because the proposed increased temporary flood

water storage on Brookview Community Golf Course upstream significantly

reduces flood flows from upstream areas. With the Standard Project

Flood, there would be only minor head losses at the proposed structure

because of backwater effects of existing downstream channel crossings.

The proposed control structure upstream of Winnetka Avenue would

consist of two 36-inch culverts and a 25-foot long fixed crest overflow

weir. It would be located approximately 100 feet upstream of Winnetka

Avenue and the inverts of the proposed culverts would be at the elevation

of the existing channel bottom. The existing water levels in Bassett

Creek would not be affected with normal flow in the creek. With design

flows, a 3-foot head differential would occur at the structure providing

additional temporary storage on Brookview Community Golf Course. With

the Standard Project Flood, there would be only minor head losses at the

proposed structure because of backwater effects of donwstream crossings.

The existing Medicine Lake control structure will be relocated approxi-

mately 500 feet downstream of the existing structure and approximately

50 feet upstream of the Minnesota Western Railroad embankment. The struc-

ture would consist of a 20 foot fixed crest overflow weir at elevation

887.7 which would maintain the lake at its existing normal level and a

-360 foot overflow embAnkm -r At elevation 889. The discharge characteristics

of the proposed structure would be the same as the existing structure

L '"up to elevation 889 and, therefore, normal high spring water levels would

V not be affected. With design flows, the discharge capacity of the proposed

structure would be greater than the existing structure which would reduce
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the flood level of Medicine Lake. In addition, two 115" x 72" arch culverts

would be installed under the railroad embankment to reduce tailwater

effects on the proposed structure.

The proposed control structure between Douglas Drive and Florida

Avenue on the North Branch of Bassett Creek would consist of a drop

structure with a 73" x 45" arch culvert and 30 foot weir inlet and two

169" x 107" arch culvert outlets as shown on Plate H-29. The invert of

the proposed arch culverts would be at the elevation of the existing

channel bottom and with normal flow in the creek existing water levels

would not be affected. With design flows, the proposed structure would

operate with a seven foot head differential which would provide additional

temporary flood water storage upstream of the structure. The overflow

weir would pass flows in excess of the design flow including the Standard

Project Flood without overtopping the proposed embankment. The proposed

embankment would be 3.5 feet above the design flood level.

I
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DETAILED COST ESTIMATE

BASIS FOR COST ESTIMATE

Estimated costs are based on unit prices adjusted to reflect average

bid prices received on similar work by the St. Paul District. An

allowance of 20 percent for contingencies is included in the estimated

costs.

FIRST COSTS

The detailed estimate first costs for work recommended by this

report are given in the following table with costs shown based on

October, 1975, price levels. The estimated cost of lands is based on

estimated market values provided by municipalities in the Bassett Creek

watershed and from records of recent sales. The estimated land cost

also includes an allowance for temporary construction easements and

permanent maintenance easements.
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Detailed Estimate of First Costs
Unit Total

Unit Quantity Cost Cost

Federal First Costs

Relocations

Flood Proofing (19 homes) 128,100
Evacuation (3 homes) 171,600
Contingencies Relocations 59,900

Total Relocations 1 360,000

Channels

Conduit

102" R.C.P. L.F. 1,915 $ 230.00 440,500
Tunnel 8-1/2' Drift L.F. 800 950.00 760,000
Shaft 10' L.F. 40 490.00 19,600
Remove Existing 10' x 10' Box L.F. 200 55.00 11,000
Manholes Ea. 9 2,670.00 24,000
Entrance Structure

Reinforced Conc. C.Y. 45 210.00 9,500
Trash Rack Job Sum -- 3,200
Manhole Casting Ea. 1 400.00 400
Excavation and Backfill C.Y. 50 4.25 200
Restoration Job Sum -- 1,600

Street Replacement
Glenwood Ave. (Conc. Base) S.Y. 1,450 32.00 46,400
Second Ave. (Asphalt) S.Y. 5,800 12.00 69,600

Federal Share of Cooperative
Facility

Third Ave. to Outfall 1,025,000
Eleventh Street to Third Ave. 926,000

Channel Modifications

Clearing and Snagging Job Sum -- 27,000
Channel Excavation C.Y. 6,480 3.50 22,700
Remove Concrete Box L.F. 100 55.00 5,500
Remove 60" R.C.P. L.F. 80 21.00 1,700
Remove Bridge Job Sum --- 5,000
Sod and Topsoil S.Y. 3,700 1.60 5,900
Seed Ac. .5 500.00 300
Plantings Job Sum -- 55,000
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Detailed Estimate of First Costs (cont.)
Unit Total

Unit Quantity Cost Cost

Federal First Costs (cont.)

Channels (cont.)

Inundation Areas

Excavation and Haul C.Y. 246,100 $ 3.50 $ 861,400
Topsoil C.Y. 4,030 4.25 17,100
Sod S.Y. 5,000 1.00 5,000
Seed Ac. 10 500.00 5,000
Plantings Job Sum -- 55,000

Road Raises and Resurfacing

29th Avenue North Fill C.Y. 1,400 3.25 4,600
29th Avenue North (Asphalt) S.Y. 1,500 12.00 18,000
Boone Avenue Fill C.Y. 1,300 3.25 4,200
Boone Avenue (Asphalt) S.Y. 2,660 12.00 31,900
Contingencies Channels 687,500

Total Channels 5,150,000

Flood Walls

Excavation C.Y. 1,600 3.00 4,800
Remove Existing Timber Wall L.F. 130 16.00 2,100
Sheet Pile (PMA-22) S.F. 26,700 9.00 240,300
Pile Cap Reinforced Conc. C.Y. 170 270.00 45,900
Weir Reinforced Conc. C.Y. 18 350.00 6,300
Riprap Protection C.Y. 675 21.00 14,200
Riprap Filter C.Y. 220 13.00 2,900
Timber Retaining Wall Job Sum -- 9,600
12" R.C.P. - With Flap Gate L.F. 200 28.00 5,600
Sod S.Y. 2,200 1.00 2,200
Contingencies Flood Walls 66,800

Total Flood Walls 401,000

Recreation Facilities

Bridge S.F. 1,440 27.00 38,900
Paved Trail Mi. 1.9 27,000.00 51,300
Exit-Entrance Points Ea. 6 550.00 3,300
Signing Job Sum -- 2,000
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Detailed Estimate of First Costs (cont.)
Unit Total

Unit Quantity Cost Cost

Federal First Costs (cont.)

Recreation Facilities (cont.)

Bicycle Racks Ea. 3 $ 640.00 $ 1,900
Walkway Steps Ea. 2 1,600.00 3,200
Parking Lot S.Y. 2,500 5.25 13,100
Contingencies Recreation

Facilities 27,000

Total Recreation Facilities2  154,000

Flood Control Structures

Wirth Park Control

88" x 54" R.C.P.-A L.F. 16 110.00 1,800
88" x 54" R.C.P.-A Aprons Ea. 2 1,280.00 2,600
Reinforced Conc. Weir C.Y. 44 200.00 8,800
Sheet Pile (PMA-22) S.F. 1,680 9.00 15,100

Excavation and Backfill C.Y. 375 4.25 1,600
Riprap C.Y. 40 27.00 1,100
Riprap Filter C.Y. 20 16.00 300
Restoration and Rustication Job Sum -- 1,600

Bassett Creek Park Control

122" x 78" R.C.P.-A L.F. 20 190.00 3,800
Stripping C.Y. 1,000 0.80 800
Inspection Trench C.Y. 3,600 1.30 4,700
Excavation and Backfill C.Y. 3,000 6.50 19,500
Embankment Fill C.Y. 34,650 3.25 112,600
Sheet Pile (OMA-22) S.F. 2,000 9.00 18,000
Pile Cap Reinforced Conc. C.Y. 70 270.00 18,900
Riprap C.Y. 380 21.00 8,000
Riprap Filter C.Y. 180 9.00 1,600
Seed Ac. 1.3 500.00 700
Restoration and Rustication Job Sum -- 2,100

Medicine Lake Control

Remove Existing Structure C.Y. 20 55.00 1,100
Stripping C.Y. 1,200 0.80 1,000
Embankment Fill C.Y. 2.700 3.25 8,800
Reinforced Conc. Weir C.Y. 30 270.00 8,100
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Detailed Estimate of First Costs (cont.)
Unit Total

Unit Quantity Cost Cost

Federal First Costs (cont.)

Flood Control Structures (cont.)

Sheet Pile (PMA-22) S.F. 760 $ 9.00 $ 6,800
Riprap C.Y. 100 21.00 2,100
Riprap Filter C.Y. 50 9.00 500
Seeding Ac. 1 500.00 500
Restoration Job Sum -- 1,100

Brookview Control

Excavation and Backfill C.Y. 100 6.50 700
36" R.C.P. L.F. 60 65.00 3,900
Reinforced Conc. Weir C.Y. 20 270.00 5,400
Sheet Pile (PMA-22) S.F. 300 9.00 2,700

Embankment Fill C.Y. 250 3.25 800
Riprap C.Y. 45 21.00 900
Riprap Filter C.Y. 20 11.00 200
Restoration and Rustication Job Sum -- 500

Golden Valley Golf Control

Excavation and Backfill C.Y. 50 4.25 200
36" R.C.P. L.F. 60 65.00 3,900
Reinforced Conc. Weir C.Y. 20 270.00 5,400

Embankment Fill C.Y. 540 3.25 1,800
Riprap C.Y. 40 21.00 800
Riprap Filter C.Y. 20 11.00 200
Restoration and Rustication Job Sum -- 500

Douglas Drive - Florida Avenue Control

Excavation C.Y. 200 3.25 700
73" x 45" R.C.P.-A L.F. 16 85.00 1,400
73" x 45" R.C.P.-A Aprons Ea. 1 850.00 900

169" x 107" R.C.P.-A L.F. 48 250.00 12,000
169" x 107" R.C.P.-A Aprons Ea. 2 3,750.00 7,500

Sheet Pile (PMA-22) S.F. 800 8.50 6,800
Reinforced Conc. Weir C.Y. 75 235.00 17,600
Embankment C.Y. 5,000 3.25 16,300
Riprap C.Y. 60 21.00 1,300
Riprap Filter C.Y. 30 11.00 300
Restoration and Rustication Job Sum -- 1,100
Contingencies Flood Control Structures 74,900

Total Flood Control Structures 449,000
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Detailed Estimate of First Costs (cont.)
Unit Total

Unit Quantity Cost Cost

Federal First Costs (cont.)

Engineering and Design3  494,000

Supervision and Administration
3

Inspection 247,000
Overhead 121,000

Total Cost (Federal First Costs

and Non-Federal Contributions) 7,376,000

Non-Federal Contributions4  145,000

Total Federal First Costs 7,231,000

Non-Federal First Costs

Lands and Damages

Flood Easements (Increased
Inundation Area Ac. 55 $ 4,500.00 248,000

Land Purchase and Const.
Easements 1,047,000

Recreation Lands Ac. 1 54,000.00 54,000

Contingencies 269,800

Total Lands and Damages 1,619,000

Relocations

Improved Channel Crossings

8' x 10' Precast Box
(36th-Hampshire) L.F. 260 240.00 62,400

169" x 107" R.C.P.-A
(Westbrook) L.F. 90 250.00 22,500

169" x 107" R.C.P.-A Aprons Ea. 2 3,750.00 7,500
154" x 97" R.C.P.-A (Regent,

Noble) L.F. 440 260.00 114,400
154" x 97" R.C.P.-A Aprons Ea. 8 3,150.00 25,200
122" x 78" R.C.P.-A (32nd) L.F. 120 160.00 19,200
122" x 78" R.C.P.-A Aprons Ea. 2 1,920.00 3,800
115" x 72" R.C.P.-A (C&NWRR) L.F. 60 140.00 8,400
115" x 72" R.C.P.-A (Brunswick) L.F. 80 140.00 11,400
115" x 72" R.C.P.-A Aprons Ea. 4 1,600.00 6,400

102" x 62" R.C.P.-A (34th) L.F. 70 120.00 8,400
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Detailed Estimate of First Costs (cont.)
Unit Total

Unit Quantity Cost Cost

Relocations (cont.)

102" x 62" R.C.P.-A Aprons Ea. 2 $1,390.00 $ 2,800
108" R.C.P. (Florida) L.F. 460 220.00 101,200
72" R.C.P. (Douglas) L.F. 260 130.00 33,800
48" R.C.P. Jacked (T.H. 55) L.F. 210 80.00 16,800

Riprap Protection C.Y. 1,380 21.00 29,000
Riprap Filter C.Y. 650 11.00 7,200
Repaving Job Sum -- 7,700
Wing Wall Repair (Pile Cap) C.Y. 50 320.00 16,000

Road Raises

Road Surface Removal Job Sum -- 2,200

Fill C.Y. 4,200 3.25 13,700
Resurface Asphalt S.Y. 13,010 10.00 130,100

Utility Relocations

Sanitary Sewer
86" R.C.P. Pile Pipe L.F. 320 130.00 41,600
Wood Pile L.F. 2,400 4.25 10,200
Pile Caps Ea. 30 235.00 7,100
Remove 86" R.C.P. L.P. 500 21.00 10,500
36" R.C.P. L.P. 200 60.00 12,000
12" R.C.P. L.P. 250 37.00 9,300
8" R.C.P. L.F. 1,800 17.00 30,600
Manholes 0-8 Ea. 10 540.00 5,400

Watermain
24" C.I.P. L.F. 100 75.00 7,500
12" C.I.P. L.F. 130 53.00 6,900

8" C.I.P. L.F. 60 37.00 2,200
6" C.I.P. L.F. 480 27.00 13,000

Storm Sewer
24" R.C.P. L.F. 280 48.00 13,400
12" R.C.P. C.B. Leads L.F. 160 28.00 4,500
Catch Basins Ea. 4 500.00 2,000

Contingencies Relocations 164.900

Total Relocations 989,000

Engineering and Design 89,000

Supervision and Administration
Inspection 45,000
Overhead 22,000
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Detailed Estimate of First Costs (cant.)
Unit Total

Unit Quantity Cost Cost

Non-Federal First Costs (cont.)

Non-Federal Contributions

Flood Proofing (20% of Est. Cost) $ 31,000
Relocation (20% of Est. Cost) 41,000
Recreation Facilities (50% of

Est. Cost) 5 77,000
Indirect Costs 23,000
Less 50% of Recreation Lands 27,000

Total Non-Federal Contributions 145,000

Non-Federal First Costs 2,909,000

Total Project First Cost6  10,140,000

1. Includes 20% Non-Federal Contribution
2. Includes 50% Non-Federal Contribution
3. Includes Non-Federal Contribution for Indirect Costs on Relocations

and Recreation Facilities
4. Includes Items 1, 2, 3 Above, Less 50% of Cost of Recreation Lands
5. Non-Federal Contribution for Engineering and Design, Supervision

and Administration for Relocations and Recreation Facilities

6. Exclusive of Preauthorization Study Costs
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ESTIMATE OF ANNUAL CHARGES

Annual charges for the proposed improvements are based on an interest

rate of 6-1/8 percent and an amortization period of 100 years. Estimates

of the maintenance and operation of the proposed improvement are based on

maintenance cost data available for similar work in the area. The table

below summarizes the estimated annual charges for the flood protection plan

in the Bassett Creek watershed.

Estimated Annual Charges
Annual Charges

Total first Cost $10,140,000

Interest and amortization 623,000

,Operation, maintenance, and major replacements 10.000

Total annual charges $ 633,000
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NO. 75-IM NO. 75-2M NO.
DEPTH BPF M.C. L.L. P.L. OPF M.C. L.L. P.L.0 8B P F _ _ m -

38 - -ml+ol 14.2 20.9 8.7 4 - m l +sm

ol+pt 4 ml
cl 15.5 20.3 12.4 7-m 17.1 29.2 11.6 -pt

6- -ml 29.5 28.5 23.6 8-----
10----- -ci- --- - 7

m , gp 6.7---2 . -1'' -- m
gp sil2 - s D10=0.21 14.5 21.5 10.1
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1 -cl ml

10 g- Dlo=O. 09 --19.T4 -" .sm
-sp 211
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3"

32 -sp
18-32--------------------------

30 -- 8-

NO. 75-4M NO. 75-5M NO
DEPTH M.C. L.L. P.L. H.C. L.L. P.L.

O- PF - --- 36 -1---m----- ----1-PF.

Ol pt+oh 25.4 59.2 25.2 2-ml

=sp D1 0 =0.18 10-- 3- Sm

9 -ml 25.2 28.9 19.5 14.7 20.4 9.8 24- debri

15--- ------ --=0.-14 -- --- p+sp

76- limes

7 sp o- 10.5 15.5 10.6 25-

5o- ,Cl+sP
It 19.9 15.8 4.1 cl-
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72- Sil
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NO. 75-3M BORING LEGEND
M.C. L.L P.L G W ell graded gravels, little or no fines.

BG LP Poorly graded gravels, little or no fines.- -ml... 20.2 - - Silty gravels.

7 -ml+SM G.C Clayey gravels, gravel sand clay mixtures.

2 so Sw Well graded sands, little or no fines.6 p 
SP Poorly graded sands, little or no fines.
S 

-
Silty sands.- P 

SC Clayey sands.a-J 4 .6  - - Inorganic silts, liquid limit less than 50.
S- 00914H Inorganic silts, liquid limit greater than 50.10 CCL Inorganic clays, low to medium plasticity, liquid limit less than 50.

CH Inorganic clays, high plasticity-liquid limit greater than SO.
9 OL Organic silts or clays, low plasticity.

ml OH Organic silts or clays, liquid limit greater than 50.
PT Peat.

Groundwater level.

-- [ No groundwater reading.

-ml

3- NOTES

SP I. The legend represents only the basic soils. To complete the classification. perti-

- -- - -nent information is added to the right of the boring log.

2. Moisture Content The natural moisture content in percent of dry weight isSh( T shown to the left of the boring log.

3. Atterberg Limits Liquid limit (LL) and plastic limit (PL) are shown to the
right of the boring log.

4. 0 10 The grain size in millimeters. of which 10% of the soil sample
_. O is finer, is shown to the right of the boring log.

S. Blow Counts Blow counts are shown to the left of the boring logs and are
NO. 75- M FT the number of blows necessary to drive a 1-3/8" x 2" sampler

a distance of 12 inches, using a 140 lb. hamer and a 30 inch
M.C. L.L. P.L. drp.

coe_ _ - nc.

.2 43- -ml 20.1 22.3 11.9
3. sm 31.6

.8 cl 49.8 64.6 26.9
24 debris..-.- 9 • - p+sp-- --- ----

76 -mestone6- g_ 10.3 20.8 7.5
.6 25-

50- c+sp

--- 41- ml-------------
72- sm 26.7 13.7 13.0
46-
46- ml 
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SECTION I

FLOOD PLAIN REGULATION

PURPOSE AND SCOPE

This section presents flood plain management measures available

for reducing flood losses and their relationship to existing and future

loss potential. The combined solutions involving increased flood storage,

channel modifications, improved channel crossing and conduit improvements,

land-use controls, and other measures are required to insure proper man-

agement of the flood plain and to minimize future flood losses. This

section describes flood plain management measures undertaken by the Bassett

Creek Flood Control Coumnission and municipalities within the watershed,

and other measures local governments can take to control future land use

and development and thus reduce the flood threat to the residual flood

plain not afforded flood protection.

AVAILABLE DATA

Information on the flood situation in the Bassett Creek watershed,

including data on rainfall, runoff, and predicted flood levels, is con-

tained in the '"atershed Management Plan for Bassett Creek", prepared by

the Bassett Creek Flood Control Commission in February, 1972. The plan

defines areas to be managed in order to preserve the various options

available for flood control until a flood control plan which best meets

the need of the public can be selected. The Phase I feasibility report

provided additional information on historical and predicted flood levels,

and indicated that nonstructural measures, in combination with various

alternative structural measures, appear feasible and warrant additional

study.

Information on streamflow records, past floods, and flood frequen-

cies is provided in Section H of this technical report. The impacts of

the selected plan are discussed in Section F,"Impacts of the Selected

Plan."
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1-1



NETHODS OF FLOOD DAMAGE REDUCTION

CONTROL OVER THE LAND

Land use controls and other measures which can be implemented by

local governments and individuals to guide future flood plain develop-

ments and lessen flood damage are equally as important as structural

measures in preventing future flood damages. Among the various elements

used to accomplish this are zoning ordinances, subdivision regulations,

building codes, and sanitary regulations.

The Minnesota Legislature, in enacting the Flood Plain Management

Act (Minnesota Statutes 1969, Chapter 590), recognized that flood plain

management practices are necessary tools to protect human life and health

and minimize property damages and economic losses. Under the Act, local

units of government are required to adopt flood plain regulations when-

ever sufficient data are available to define flood plain ano floodway

areas along watercourses within their respective jurisdictions. (See

Plate I-1.)

The basic purpose of flood plain regulation is not to prohibit, but

to guide developments in flood plain areas consistent with nature's de-

mands for the conveyance of flood flows and the communities' land use

needs. Regulations that reflect the flood hazard can provide a reason-

able degree of flood protection as part of the original construction.

Consequently, flood damages, expenses, and inconveniences to the public

can be minimized by flood plain zoning and other flood plain management

practices.

The Statewide Standards and Criteria for Management of Flood Plain

Areas of Minnesota, developed by the Department of Natural Resources,

will serve as the basis for determination of compliance with the Flood

Plain Management Act and the effectiveness of continued administration

and enforcement of local flood plain regulations. State flood plain

APPENDIX 1
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management standards provide that delineation of the flood plain and

floodway and enactment of flood plain regulations are to be based on

the "regional" flood. The magnitude of this flood is consistent with

the 100-year flood with ultimate urbanization as used in this report.

Until such time as the flood control project presently being

studied is constructed, state policy requires that the municipalities

adopt flood plain regulations based on existing flood levels rather

than proposed flood levels. This policy was established to prevent

persons from building in areas under the promise of future flood control

measures which may never become a reality and to protect persons from

flood damages that may occur in the time period that a project is being

constructed. When the project is completed, local flood plain regula-

tions may be modified to reflect the degree of flood protection being

afforded by the project. Flood plain management ordinances and sub-

sequent modifications are subject to review by the flood plain management

section of the Department of Natural Resources.

The studies for this report included a comparison of several

alternative means of solving the flood and other water-related problems

in the Bassett Creek watershed. Based on these studies, the most prac-

tical and economical water resources development and management plan in

the watershed provides for structural improvements in combination with

flood plain regulations. The proposed plan of improvement and its

beneficial effect on reducing flood stages and damages are described in

Sections E and F of this technical report and the main report.

Flood plain regulations imply the adoption and use of legal tools

by communities to control the extent and type of future development per-

mitted in flood plains and are as important as structural measures in

lessening flood damage. For these controls to be effective, public under-

standing of the general flood problem, the degree of risk, and the methods

that can be used to control use of the land are essential. Various methods

of regulating flood plain land use and development which will reduce or

prevent future flood damages are possible and are discussed in subsequent

paragraphs.
APPENDIX 1
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Designated Floodways

A designated floodway is the area of the channel of the stream and

as much of the flood plain adjacent to the stream as is needed to convey

flood flows or to provide temporary flood storage without causing exces-

sive increases in flood stages. This area is usually subject to frequent

flooding or fast-moving water. In a flood plain zoning ordinance, this

area is coumnonly called the "floodway district". Development within the

floodway district is limited to open space type uses having little or no

flood damage potential and offering a minimum obstruction to the flow of

flood waters. The affected localities are expected to cooperate with the

Department of Natural Resources in selecting, evaluating, and designating

a floodway for each study reach.

Once a floodway has been designated, the limits of the flood plain

must be redefined reflecting anticipated increases in the elevation of the

regional flood from further development allowed within the flood fringe

areas, plus an appropriate amount of "freeboard" to establish a reasonable

"flood protection level". (Minnesota Regulations NR 87 (c) and (e).)

Zoning

Zoning is the legal tool used to implement and enforce the detailed

plans resulting from a planning program. It is used by communities,

counties, and agencies of the state to control and direct use and develop-

ment of land and property within their jurisdiction. Zoning insures-the

safekeeping of property for public health and welfare and the best use of

available land. Division of communities into various zones should be the

result of a comprehensive planning program for the entire area. Desig-

nated floodways may be zoned for passing flood waters and for other limited

uses that do not conflict with that primary purpose. Zoning may also

establish regulations for flood plain areas outside the floodways, but

subject to inundation by flood waters. Such areas are in the flood plain

fringe which is generally contiguous to high ground. In times of flooding,
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these areas are associated with lesser flooding and slower flood water

movement. Zoning ordinances refer to these areas as "flood fringe

districts". Under criteria for flood plain regulations, land uses that

are permitted under an existing zoning ordinance may continue to be

permitted in the flood plain fringe areas (or flood fringe district).

However, new buildings or additions to existing buildings and areas used

for storing materials that are, in times of flooding, buoyant, flammable,

or explosive are to be constructed or flood-proofed above the "flood

protectiJn elevation" for the particular area.

Subdivision Regulations

A subdivision can be defined as a tract of land divided into lots

either for sale or building development. Subdivision regulations are used

by local governments to spetify the manner in which land may be divided.

These regulations state the required width of streets, requirements for

curbs and gutters, size of lots, elevation of land, freedom from flooding,

size of floodways, and other points pertinent to the welfare of the com-

munity. Not only can public health and welfare benefit, but various

municipal costs such as maintenance of streets and utilities can be re-

duced during flood periods. Subdivision regulations provide an efficient

means of controlling construction in presently undeveloped flood plain

areas. The following typical provisions, if added to regulations, would

help prevent flood damage:

a. Show extent of the flood plain on subdivision maps.

b. Show floodway limits or encroachment lines.

c. Prohibit fill in the floodway that would restrict flow.

d. Require that subdivision roads be above the elevation of a

selected flood level.
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e. Require that each lot contain a building site with an elevation

above a selected flood level.

Building Codes

A building code is a set of regulations adopted by a local governing

body. The code sets forth standards for construction of building and

other structures to protect the health, safety, and general welfare of the

public. A well-written and properly enforced building code can effectively

reduce damages to buildings in the flood plain. A few of the requirements

which should be specified in a building code to reduce flood damages are:

a. Prevent flotation of buildings from their foundations by re-

quiring proper anchorage.

b. Establish basement elevations and minimum first-floor elevations

consistent with potential floods.

c. Require sufficient structural strength to withstand either water

pressure or high velocity of flowing water.

d. Restrict use of materials which deteriorate rapidly when exposed

to water.

e. Prohibit equipment that might be hazardous to life when submerged,

such as chemical storage tanks, boilers, or electrical equipment.

In 1971, the Minnesota Legislature adopted an act providing for a

state building code. After July 1, 1972, any county or city which had

previously enacted a building code or subsequently enacts a code must

adopt the state code. The state code does not apply to farm buildings

and farm dwellings.

In January, 1974, flood-proofing regulations were incorporated into

the state building code and are applicable to flood plain areas previously
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designated by local zoning ordinances. The code adopted, in substance,

a publication of the U.S. Army Corps of Engineers entitled "Flood-

Proofing .Regulations" with amendments to bring it in line with state flood

plain management regulations.

Development Policies

Wise day to day policy and action decisions to prevent construction

of streets and utility systems in undesirable areas will deter develop-

ment in flood plains. Street improvements, schools, and other public

facilities located elsewhere discourage flood plain exploitation and

encourage development toward higher ground.

Bassett Creek Flood Plain Zoning

Because of recuring flood problems in the watershed, the Bassett

Creek Flood Control Co mission in the 'Watershed Management Plan for

Bassett Creek", delineated the flood plain resulting from a 100-year

storm over the ultimately developed watershed. To implement the manage-

ment plan, the following policies regarding flood plain regulation were

adopted by the Commission:

1. The flood plain of Bassett Creek is defined as that area lying

below the 100-year flood elevations as shown in the Management

Plan of the Comission, or as subsequently revised due to charnel

improvement, storage site development, or requirements estab-

lished by appropriate state or federal govermental agencies.

2. No land use of a type which would be damaged by flood waters is

permitted within the flood plain.

3. Allowable types of land use which are consistent with the flood

plain, such as recreation areas, parking lots, storage areas,

agriculture, and other open uses, would be allowed only to the
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extent that they would not increase flooding. Permanent

storage piles, fences, and other obstructions which would

collect debris or provide restriction to flood flows are not

allowed.

4. Filling will generally not be allowed within that flood plain

established in the Management Plan. If any municipality desires

to fill within the established flood plain, such filling will

require the approval of the Flood Commission and require pro-

vision for compensating storage and/or channel improvement so

that the flood level shall not be increased at any point along

the channel due to the fill.

5. Local governmental ordinances regarding flood plain regulation,

as required under the State of Minnesota Flood Plain Management

Act, will establish the guidelines for allowable flood plain

development within each of the affected municipalities, with the

provision that the proposed development in any area shall not

conflict with the adopted Management Plan or Commission policy.

6. Expansion of existing non-conforming land uses within the flood

plain will be prohibited.

To assist communities in the Bassett Creek watershed in the prepara-

tion and adoption of flood plain ordinances, the Commission prepared a

model flood plain ordinance in 1974 to designate and regulate the use

and development of the regional flood plains of Bassett Creek consistent

with flood plain management criteria established by the Commissioner of

the Minnesota Department of Natural Resources (Minn. Regs. NR 85 to 93).

It is the intent of the model ordinance to establish a uniform flood plain

management program for all municipalities having lands within the regional

flood plain of Bassett Creek and to maximize the coordinated efforts of

all members of the Bassett Creek Flood Control Commission in the manage-

ment of the regional flood plain.
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The regional flood plain consists of all lands within the watershed

which are subject to flooding and which lie below the flood zone profile for

Bassett Creek. To reduce flood damages and losses, uses susceptable to

flood damage must be elevated or flood-proofed to the "Regulatory Flood

Protection Elevation", an elevation not less than one foot above the

flood plain elevation. The following uses are permitted in the flood plain

to the extent that they are not prohibited by any other ordinance, provided

they do not require structures, fill, storage of materials or equipment, and

provided they do not adversely affect the efficiency or unduly restrict

the capacity of the channels or floodways of any tributary to the main

stream drainage ditch, or other drainage facility or system:

a. Agricultural uses, such as general farming, pasture, grazing,

outdoor plant nurseries, horticulture, truck farming, forestry,

sod farming or wild' crop harvesting.

b. Industrial-Commercial uses such as loading areas, parking areas,

and airport landing strips.

c. Private and public recreational uses, such as golf courses,

tennis courts, driving ranges, archery ranges, picnic grounds,

boat launching ramps, swimming areas, parks, wildlife habitat,

game farms, fish hatcheries, shooting preserves, target ranges,

trap, and skeet ranges.

d. Residential uses, such as lawns, gardens, parking areas, and

play areas.

No temporary or permanent structure or fill for roads, levees, or

other purposes, deposit, obstruction, storage of material or equipment, or

other use are permitted, which acting alone or in combination with exist-

ing or reasonable anticipated uses would unduly affect the efficiency of

the flood plain or unduly increase flood levels. Consideration of the

effect of a proposed use shall be based on the assumption that there will
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be an equal degree of encroachment extending for a significant reach on

both sides of the stream. Any such use which increases the flood plain

elevation by more than 0.5 foot per reach or for the cumulative effect

of several reaches is deemed to unduly decrease the capacity of the channel

or flood plain.

The following uses may be permitted in the flood plain upon the

issuance of a special permit:

a. Filling is permitted by a municipality upon the approval of

the Flood Control Commission and with the provision for com-

pensating storage and channel improvement so that the flood level

shall not be increased at any point along the channel.

b. Structural works for flood control, such as dams, levees, dikes,

and flood walls may be erected, provided that they will decrease

the flood damage potential in the area.

c. Public utilities, railroad tracks, streets, and bridges, provided

they are designed to minimize increases in flood elevation and

are compatible with the Management Plan of the Flood Control

Commission. Flood protection for these facilities to the

regulatory flood protection level shall be provided where failure

or interruption of these public facilities would endanger the

public health or safety or where such facilities are essential

to the orderly functioning of the area. Where failure or inter-

ruption of service would not endanger life or health, a lesser

degree of protection may be provided for minor or auxiliary

roads, railroads, or utilities.

An obstruction or structure, or the use of a structure or premises,

which was lawful before adoption of the ordinance, but which is not in

conformity with the provisions of the ordinance may be continued subject

to the following conditions:

APPENDIX 1
I-10



a. No such obstruction, use, or structure shall be expanded, chauged,

enlarged, or altered in any way without complying, in all respects,

with the ordinance, including, but not limited to the obtaining

of all required permits and variances.

b. If such use of such obstruction or structure, or use of such

premises, is discontinued for twelve consecutive months, any

subsequent use of the obstruction, structure, or premises shall

comply, in all respects, with the ordinance, including the

obtaining of all required permits and variances.

c. If any nonconforming obstruction or structure is destroyed or

damaged by any means, including floods, to the extent that the

cost of repairing or restoring such destruction or damage would

be 50 percent or more of the cost of re-erecting a new obstruc-

tion or structures of like kind and quality and of the same

physical dimensions and location, then it shall not be recon-

structed, except in full compliance, in all respects with the

provisions of the ordinance including the obtaining of all

required permits and variances.

As part of the ordinance, enforcement and penalty measures are

stipulated. "Any person who violates any provision of this ordinance or

fails to comply with any of its terms or requirements is guilty of a

misdemeanor punishable by a fine of not more than $300 or imprisoned

for not more than 90 days, or both. Each day such violation continues

shall be considered a separate offense. Every obstruction or use placed

or maintained in the flood plain in violation of this ordinance is hereby

declared to be a public nuisance, and creation thereof may be enjoined,

and the maintenance thereof abated by appropriate judicial action.

Nothing herein contained shall prevent the City from taking such other

lawful action as is necessary to prevent, remedy or remove any violation."
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Of the nine communities in the watershed, Golden Valley, Minnetonka,

Minneapolis, Medicine Lake, New Hope, Robbsindale and St. Louis Park cur-

rently have flood plain ordinances in effect similar to the model ordinance,

and the other communities are in the process of adopting flood plain

ordinances.

FLOOD PROOFING

Flood proofing is a combination of structural changes and adjust-

ments to properties subject to flooding, primarily meant to reduce or

eliminate flood damages. Although more simply and economically applied

to new construction, flood proofing is also applicable to existing

facilities. It has promise in one or more of the following situations:

a. Where moderate flooding with low stage, low velocity, and short

duration is experienced.

b. Where the traditional type of flood protection is not feasible.

c. Where individuals desire to solve their flood problems without

collective action, or where collective action is not possible.

d. Where activities dependent on stream locations need some degree

of protection.

e. Where a resource manager desires a higher degree of protection

than that provided by a flood control project.

Many different flood proofing measures have been recognized and

studied. The names given most of them are self-explanatory. Included in

these measures are the following items:

Seepage control Watertight caps Appliance protection

Sewer adjustment Proper anchorage Utility adjustments

Permanent closure Underpinning Roadbed protection
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Openings protected Timber treatment Elevation or raising

Interiors protected Deliberate flooding Temporary removal

Protective coverings Structural design Rescheduling

Fire protection Reorganized use Proper salvage

A sketch showing some flood proofing techniques is on Plate 1-2. The

following paragraphs describe some of tht more applicable measures

available for flood-proofing existing residential properties.

Because of pervious foundation soils and high ground water table in

some areas of Bassett Creek, seepage control will remain a problem even

with the proposed flood control works in place. However, foundation

walls could be made water-tight to minimize water infiltration through

cracks and crevices in the walls. In buildings under construction, this

could be accomplished through use of waterproof membranes and seals. Con-

struction joints could be protected by use of a neoprene or similar water-

stop. Existing masonry or stone foundations are more difficult to water-

proof, particularly if the mortar joints have deteriorated with age.

Sealing of walls to prevent seepage could be accomplished in many cases,

however, by coating them, preferably on the exterior, with hydraulic

cement, epoxy paint, or other similar water-proofing materials. However,

sealing and waterproofing walls increase the hydraulic forces acting on

the walls, unless drainage provided by cracks and crevices prior to seal-

ing is provided by other means. Sometimes the wisest course is to permit

seepage through the wall and then control it by a floor drain and sump

pump. Existing cracks and leaks in walls provide the most practical form

of drainage to relieve pressure, and in some cases, this drainage could

be supplemented by drilling holes through the walls. Structural and

hydraulic analyses of alternative designs and associated cost estimates

would enable the designer to choose the most suitable means of control-

ling seepage at a given building. A sump and pump system could be

employed to help protect the subsurface part of a building. The pump

could be designed to accept storm and seepage flows and pump them to a

point above the flood waters. The sump should be open to the soil at
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the bottom and to atmospheric pressure at the top within the basement.

This would provide a fail-safe feature, in that power or pump failure

would allow water to flood the basement and balance the outside flood-

induced pressures upon the basement walls and floor slab. As an alterna-

tive, a prearranged program of deliberate flooding with clean water could

be employed to minimize the cost of cleanup after a flood.

Most existing subdrains, whether connected to sewage systems or

not, are subject to backflow and high pressures during floods. Since

these high pressures could burst the usually encountered clay pipe sub-

drains and endanger basement walls and floors, some device such as a

gate valve must be provided for protecting or isolating subdrains around

buildings from these high pressures. There are several alternative

methods for controlling backflow through sewers. One method would be

to install a main valve where the sewer is strong enough to resist

flood-induced pressure and where all possible reverse flows can be

stopped. (See Locations A and B in Figure 1-1, Plate 1-3.) This valve

should be designed to accommodate grit and other materials which could

lodge in it. If the pipe is of sufficient strength, an alternative would

be to install separate valves on all basement fixtures and floor drains

(Figure I-1). These valves could be inflatable rubber plugs or a

similar type of mechanically expandable rubber plug. Valves designed for

low pressure (20 pounds per square inch and less) could be installed in

drain lines of fixtures which are below design water levels. In either

of the above alternatives, it would be necessary to provide adequate

sump pumps to handle any leakage. Figure 1-2, shown on Plate 1-3 presents

another alternative for controlling sewer back-up. This alternative

provides for outletting all floor drainage, appliance drainage, drain

tile flow, and any seepage that might enter the building to a sump pump.

The pump would lift the drainage to an elevation above the design flood

on a permanent basis. By thus eliminating all gravity sewer drains, the

problem of flooding backflow could be eliminated and a subsurface area

permitted to function during floods.
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A useful guide, "Introduction to Flood Proofing", prepared by the

Center for Urban Studies, University of Chicago, under the sponsorship

of the Corps of Engineers, is available upon request. It presents many

helpful suggestions and briefly outlines and illustrates the possibilities

of this approach. Another guide, "Flood Proofing Regulations", prepared

by the Corps of Engineers, is also available upon request.

Flood proofing of suitable structures and evacuation of others in

the flood plain as an alternative for reducing flood damages in the

Bassett Creek watershed is generally not feasibl] because of the extensive

existing development in the flood plain. However, flood proofing of solae

structures and evacuation of others are included as elements in the

selected plan to the extent that other measures are not feasible.

FLOOD WARNING-FORECASTING

Because of the highly technical nature of the work and the inter-

state factors that must be considered, the Federal Government has provided

leadership in developing and operating the majoi flood forecasting system.

The following is a statement from the National Oceanic and Atmonpheric

Administration of the National Weather Service on the flood warning

program in the Bassett Creek watershed area:

The National Oceanic and Atmospheric Administration (NOAA)
National Weather Service provides no specific flood stage
forecasts for the Bassett Creek watershed, Minnesota. The
technology of accurate river and flood forecasting is depend-
ent upon adequate and timely rainfall and river stage reports,
and it is even more essential that such basic data be avail-
able, particularly rainfall reports for flood-prone areas.
The Bassett Creek watershed is in the Minneapolis River
District. Current funding restraints prevent National Weather
Service operation of the relatively dense nitworks required
for specific stage forecasts for the multitude of small streams.
However, this problem has been resolved as follows:

Hennepin County, Minnesota, is in the service area
of the Minneapolis NWS Office. In addition to the
routine two-a-day weather forecasts, special fore-
casts of severe storms and general flash flood warn-
ings for small streams in the county are issued as
required by meteorological events. Hennepin County
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is within the range of the radar at Minneapolis which
is capable of detecting the area and movement of
intense precipitation. Radar observations of intense
rainfall and projection of storm movement give some
lead time for flash flood warnings, which are promptly
disseminated to all news media and local officials
by the best communications available, including tele-
phone.

TEMPORARY EVACUATION

Temporary evacuation of persons and property from the path of flood

waters is another important aspect of flood loss reduction. When a flood

is expected:

a. Buildings can be evacuated.

b. Materials can either be raised above flood waters or removed

to higher ground.

c. Emergency protective measures can be undertaken.

d. Flood fighting and relief agencies can be activated.

Severe thunderstorms centered over Bassett Creek watershed can

produce flooding in a matter of hours allowing little time for evacuation

of flood plain occupants and personal contents and the construction of

emergency measures. Therefore, reliance on these measures of reducing

flood damages in the watershed would be impractical.

PERMANENT EVACUATION

Permanent evacuation of developed areas subject to inundation

involves purchase of lands (through the power of eminent domain, if

necessary), removal of improvements, and relocation of the population

from such areas. Lands acquired could be used for agriculture, parks,

or other purposes that would not interfere with flood flows or result in

material damage from floods.
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OPEN SPACES

Great emphasis is being placed on the growing need for areas for

recreational and other open-space uses. Areas adjacent to streams and

other bodies of water have a natural attraction and are readily adaptable

to recreation. Lands not suitable for facilities requiring permanent

structures could be utilized for parks, picnic areas, and playgrounds. A

number of localities throughout the country are using flood plains for

such purposes and are reaping secondary benefits from flood damage pre-

vention. Federal grants have been made to assist communities with acquisi-

tion of such open spaces vhen it is linked with a comprehensive planning

program.

WARNING SIGNS

A method which may be used to discourage development is the erection

of flood warning signs in the flood plain area, or the prominent posting of

previous high-water levels. These signs carry no enforcement, but simply

inform prospective buyers that a flood hazard exists.

BUILDING FINANCING

Very little building is carried on without financing. Therefore, both

Federal and private lending institutions are able to exercise some control

over flood plain development by denying mortgage guarantees and funds to

subdivision and private builders. The Flood Disaster Protection Act of

1973 (Public Law 93-234) requires local governmental participation in the

National Flood Insurance Program as a prior condition for loans to private

citizens from lending institutions, which are insured or regulated by

Federal agencies. All communities in flood prone areas have until July 1,

1975, or one year after the issuance of a Flood Hazard Boundary Map to be-

come eligible for participation in the National Flood Insurance Program.

Properties that are in violation of state or local land use regulations

adopted after the completion of the flood hazard determination would not

be eligible for flood insurance coverage and, therefore, could not receive

federally guaranteed loans.
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FLOOD INSURANCE

Flood insurance, if established on a sound and equitable basis, could

relieve the financial burden of flood damages and provide another supple-

ment to programs for reducing flood damage. However, insurance rates

should realistically reflect the flood risk to discourage improper devel-

opment of flood plains. The National Flood Insurance Act of 1968

(PL 90-448) as amended, established a program of Federal assistance for

flood insurance to be related to a unified national program for flood plain

management. The flood insurance program makes available, under Federal

auspices, specified amounts of flood insurance previously unavailable from

private insurers. The act requires that state and local governments

adopt and enforce regulatory measures that will guide land development in

flood prone areas to avoid or reduce future flood damages.

As of June, 1975, all of the communities in the Bassett Creek

watershed, except Medicine Lake, had applied to the Department of

Housing and Urban Development for the flood insurance program and are

eligible under the emergency program. Under this program, flood insurance

with subsidized premium rates is available on structures in amounts up to

$35,000 for single family dwellings and up to $100,000 for multi-family

and non-residential properties. Insurance on contents is available to a

maximum of $10,000 per unit for residences and $100,000 for non-residential

units. After flood insurance rate studies have been completed for these

communities, coverage up to double the above amounts will be available at

actuarial rates. As of June, 1975, a flood insurance rate study was under-

way in St. Louis Park, and flood insurance rate studies were proposed for

Minneapolis, Robbinsdale, Crystal and Plymouth.

The 1973 Flood Insurance Act changed the program in that newly con-

structed or substantially improved buildings in the sepcial hazard area

may still obtain flood insurance at subsidized rates until the rate study

is complete. Another change in the law is that all building in the special

flood hazard area in a participating community must be covered by flood

insurance after 1 March 1974 to be eligible for any form of mortgage loan
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from a federally insured or supervised bank, a savings and loan association,

or from any Federal agency. After 30 June 1975, or one year after a

community's initial notification of being flood prone, no loans will be

approved in designated special flood hazard areas unless a Flood

Insurance Policy is purchased.

Flood insurance does not prevent flood damages but does assist in

reimbursing affected property owners for losses sustained from flood dam-

ages. Flood insurance is most effective when utilized in conjunction with

flood plain regulation and other measures. If insurance is properly

admistered, all premiums except that portion used for administration

would be returned to property owners through payments for damages. Thus,

the costs of insurance protection, if profit margins are small, only

slightly exceed the benefit to the insured.

BRIDGES

Community expansion brings about the desire for more stream crossings.

From a construction standpoint, perhaps the most economical method of

providing crossings consists of roadways on earth embankments, with

small bridges or culverts to pass streamflows. However, this is often

the least desirable from a flood damage point of view. If the structure

is kept at a low elevation, it is frequently flooded and fails to serve

its intended purpose. If the roadway is kept high above the flood plain,

it will act as a dam and increase flood stages upstream unless the water-

way opening is adequate. With the proposed plan of improvement, the

local sponsor will be responsible for maintaining the flow capacity of

the creek which includes providing adequate waterway openings, clearances,

and roadway heights above flood flows for all future crossings. Under

Minnesota State Statutes, all stream croasings require a permit from the

Department of Natural Resources. Permit epplications are reviewed to

insure that the waterway openings are adequate to pass stream flows

without significantly increasing upstream flood stages.
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PERMANENT EVACUATION AS AN ALTERNATIVE TO
PROPOSED STRUCTURAL IMPROVEMENTS

As an alternative to structural means of regulating or containing

flood flows, permanent evacuation of the Bassett Creek flood plain and

permanent conversion of land use were considered. This would involve

acquisition of some 2,687 acres of land by purchase, evacuation, and

relocation of over 220 homes and 18 commercial establishments, and con-

version of all flood plain lands within the watershed to less flood

damage-prone uses. Preliminary estimates indicated that economic costs

for relocation would approximate 58 million. However, the additional

economic costs associated with the foregone urban uses of flood plain

lands were not evaluated. Because of its economic infeasibility, and

because other alternatives were found to be less costly and far more

practicable and acceptable by local interest, the permanent evacuation

plan was not considered further. While permanent flood plain evacuation

is economically infeasible and unacceptable by local interests for a

watershed plan, small areas can be evacuated without severe adverse effects.

These areas include small areas or individual homes or businesses which

must be removed to construct flood control works or which cannot be

practically or economically protected by other measures.

FLOOD PLAIN REGULATION AS AN ALTERNATIVE TO
PROPOSED STRUCTURAL IMPROVEMENTS

High residual flood damages remain with existing flood plain regula-

tions, and it is recognized that flood plain regulation alone is not the

optimum flood damage reduction plan for the Bassett Creek watershed. Flood

plain regulation has been considered as a supplement to, rather than a

substitute for, other flood damage reduction measures. Flood plain regu-

lation in the Bassett Creek watershed has been limited to enacting building

codes requiring flood-proofing for important and costly future facilities;

eliminating basements of proposed new residences; elevating first-floor

levels of proposed new structures, where practicable, above regional flood

levels; gradually converting land use; and gradually eliminating noncon-

forming uses within the floodway.
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FLOOD PLAIN REGULATION AS A SUPPLEMENT TO
PROPOSED STRUCTURAL IMPROVEMENTS

Comprehensive planning for the Bassett Creek watershed has taken

into account the flood hazard which will exist until the proposed flood

control measures are in place. Flood plain information, including flooded

area maps and corresponding water-surface profiles for the regional flood

including in the 1972 "Watershed Management Plan" and the 1974 "Feasibility

Report for Flood Control", is being used by community officials and the

Bassett Creek Flood Control Commission as a guide for planning develop-

ments in the interim period until proposed improvements can be constructed.

When the proposed structural flood control measures are constructed,

current regulations will be amended to reflect the conditions modified

by the structural measures. In addition, coordination with the Flood

Insurance Administration will be necessary to enable them to adjust their

flood insurance premium rates and revise their flood hazard maps. It is

also recommended that during the interim period, all developments be

constructed in accordance with provisions of the State Flood Plain

Management Act.
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FEASIBILITY REPORT FOR FLOOD CONTROL

B3ASSETT CREEK WATERSHED

FLOOD PLAIN SCHEMATIC

ST. PAUL MINN. DISTRICT

FILE NO. M 35. 1-R-5147 MARCH 1976
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APPENDIX 2

COORDINATION WITH OTHER INTERESTS AND PUBLIC INVOLVEMENT

Throughout the study, coordination among Federal, State and local

interests played an important role in the development of a comprehensive

resources plan for the-Bassett Creek watershed. Input concerning water

resource management alternatives in the Bassett Creek watershed was received

from Federal, State and local agencies during early phases of the study

and their views were considered during the continuous planning process.

The watershed contains portions of nine municipalities, Crystal, Golden

Valley, Medicine Lake, Minneapolis, Minnetonka, New Hope, Plymouth,

Robbinsdale, and St. Louis Park. The problems and needs of the various

communities differ significantly because of their diversity of character.

Also because of the developed, nature of the watershed and the number of

communities involved, coordination was maaintained with a substantial

number of interested individuals, groups and organizations.

The first public hearing on the flood problems in the Bassett Creek

watershed was conducted by the St. Paul District, Corps of Engineers on

30 January 1963. At that time, local interests indicated that they favored

retaining flood runoff in temporary storage and ponding areas and in the

natural lakes of the watershed to control flooding. They objected to

any flood control plan which would adversely affect the natural beauty of

Bassett Creek. Between 1963 and 1969, the Golden Valley Flood and Drainage

Committee actively studied the water resource related problems of the

Bassett Creek watershed. On 19 May 1972, a public hearing was held by

the Bassett Creek Flood Control Commission on the possible adoption of a

watershed management plan for Bassett Creek. Generally, local interests

supported the policies of the Commission, as outlined in the Management

Plan, to control future development in the flood plain and in potential

flood storage areas until a flood control plan for the watershed could be

selected. At that hearing local interests emphasized the need to involve

the public in the plan selection process.
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In 1973, during the preliminary feasibility study, public meetings

were held in municipalities throughout the Bassett Creek watershed. At

these meetings, past, current and possible future flood problems of the

watershed were discussed. The objectives of interested citizens and

organizations and their views of current and future problems and needs were

solicited. The importance of social, environmental and community factors

in the identification and evaluation of alternative flood control measures

were apparent. During the preliminary studies, several communities organized

informal citizen advisory groups to assist in the evaluation of the problems

and needs of the public. These interested citizens assisted in keeping the

public informed of the status of the study and provided a vehicle through

which public input on the alternative solutions could be obtained.

Upon completion of the preliminary feasibility study, a report pre-

senting the results of the study was distributed for comment to interested

Federal, State and local interests. This interchange of information with

various agencies and local interests assisted in establishing workable

combinations of alternatives and in narrowing the range of feasible

alternatives.

Upon initiation of the studies for this feasibility report, it

became obvious that because of the diversity of the communities in the

watershed, the differing problems and needs of the communities and the

large number of interested citizens, individual workshop meetings should

be held in each of the affected communities. The first workshop meeting

was held in Minneapolis on 26 February 1975. Past, current and possible

future activities in the Bassett Creek watershed, the need for community

input and the identification of the water and land resource problems and

possible solutions as perceived by the community were emphasized. As a

result of this meeting, the Minneapolis Task Force on Bassett Creek was

formed. The major emphasis on the Task Force was to evaluate all alternative

solutions to the flooding problem which could also focus attention on the

creek corridor through Minneapolis and increase its value as an asset

to the residents and businessmen in the neighborhoods adjacent to Bassett

Creek and to the city as a whole. The Task Force prepared and distributed
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an outline of their proposed planning efforts and a questionnaire to

determine the importance of various activities along the creek corridor to

residents of the area. An implementation plan to focus attention to the

creek corridor was also prepared by the Task Force.

Workshop meetings were also held in each of the other communities of

the Bassett Creek watershed except Medicine Lake. These meetings were

held with city planning commissioners, environmental commissions, organized

citizen advisory groups and groups of interested citizens and other local

interests. All meetings included the information evaluation and discussion

of alternatives and the identification of the principal concerns of varying

interests. Generally, the public involvement program has:

1. Established a need to protect the health and safety of the

residents of the watershed.

2. Emphasized the need to minimize the effects of the plan on the

existing aesthetic and environmental qualities of the creek or

to enhance the existing environmental and aesthetic qualities.

3. Indicated a desire to develop the recreational potential of the

creek corridor.

4. Indicated a desire for feasible combinations of structural and

nonstructural measures to minimize adverse impacts of the alter-

natives on the residents of the watershed.

In addition to the public workshops, several articles discussing the

possible alternatives were published in local suburban newspapers and

a synopsis of the various alternatives was prepared and distributed to

local interests.

A draft Bassett Creek watershed feasibility report was completed in

August 1975 and distributed to all interested Federal, State and local

agencies and to interested citizens for their review and cement. The
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draft report identified a selected plan of improvement for the Bassett

Creek watershed. A summary sheet of the significant comments received

with related discussion is shown on the following figure.
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A C11111 mt thie $ tt CrMok, br1ft roacbIlit lort for Flood Centroal
Amcoco~ts Eapoe.

U.S. flpartmost of the Ioterior 1. Oor ldamot Archologoal Center cocurs with the I. A. rcholosical surey of the project are_ ha
National Poo Service Ma teo Ilatolfel Secity'a atacamoet that a been Conducted and th report has b-o. revisod

archeological survey of the project ree o maded. to reflect the results of the archaolosital
survey. to addition. the Mionota Sishway
epartfent is currently coodutins a artion-
logical survey " part of their onvlrooorvtol
impact stutmart for the highway project.

U.S. Departeost of the Iterior 1. To. relocgtin of .rl hoses Is a postive approech I. Wile floodplaio ovacuation to a positive
Fish wol Wildlife Service toward solving ln-tro floodplain problem. Perhaps approach to solving the inS-tor flood problea

::--l of the homes to he flood-proofed bould also More exetesive evrcoatinm io the Seoeit Creak
it roateed. With a befftlcst ratio of 1.9 uate- end would result In severe adverse s0cial
o additional coots resulting fro home relocatlon C.pC and . soccially uacceptable to the
my b acepfable. people being protected. Only 1n thoe are"

2. ato s00 of park and-solf ore as temporary flood h.re individual hoss. or businesses woot be
rfter atorrse 00ea is an acceptable ad appropriate removed to construct flood control Cork. or
functIon of fth olmodplsio. where Choy canot be ecofomically protected by

3. Tho 2-ocre, Type IV and/or Type V wtlomd "ponding" other iseoure Is floodplaIn evacuation a
cre. created ot the Inlet to the proposed cooduit viable solution to the flood proble- 1. rhe
would provide valuable habitat for "urban" faterfowl, dacoott Crook watershed.
particulerly the expanding Caned. goose population. 2. CoCmet acknowledged.

.4. We support the views expressed by citloem of the 3. Coment uCkowoledgad.
storohed at the several public oaCings regarding 4. Commnt erknowldged.
the tmacptabillity of Channel modificai . ad S. The Open Conduit Feasibility Study being con-
realiloamnt8 and that the creek should be left ducted by the City of Minneapolis say or may
in its e tintin$ state herever possible. not find the open space proposal feasible.

S. Tho lbtropoiCtm Couoct1 of the Tl1 Citieo area and owever, city official. view the open space
the City of looacpol/s have expres.d Intereot In proposal as . lon-raso planning proposal ince
a op.. 8peC propo;:si allln for rho dovolopart it would take several years Co acquire rh.
of a kt0.tC Crab F -rhay similar to rho opeo-opoo .ooceary right-of-way and to Complete Che
chonnel oorrldor of outlt alternate E. Cousidoro- plans. Delay in recondtin a plan for the
rtm of thIs proposal may depend on the re.uIt. of reduction of flood dosages would allow the
the Opoo Conduit Feasibility Study bing conducoed erial and economir burden of flooding on
by tho City of Hliseopolin. The total devolopwont residents of the waershed to Continue. portcu-
of a pArkw&y and open coduit -ould protect and larly in the cowearcil] and Industrial orea n.
urtce rh oturel oulroofor of the creek. Wo the inlet to the existing conduit. Should the
or. hee a final decision the racomotdd plan existing coduit fall during . major flood oi
t ed until af tr this study ho be rot- catastrophic flooding would occur In the

pleatd and re or. te vicinity of the conduit inlet. CoOt tuton of
it. ITo feasibility reorC indOcates Chat rho rater qualiry a n- coduit In cooperation with th. Olo_.sot

of Mlrth "ho has deteriorated signiftoitly and that Highway Department pyonides a dual purpose
rho ptoes. C d celoratin. iater quality tCios facility at a significant coat saving to the
atho rroa sould shairue to ao effotr to lotate Cxopeyers whe compared to eperate facilities.
and Oboto woter pollut onoures. Alternative ouch De1y Is r-roanoding . plan for Che Ma.r

"n actia" or rhanoolisittoo would further desrade Crek watershed would result in the loss of
the lo's watraer quality and would be unacceptable. rho opportunity Co construct this dual purpose

yThe epcft indicates thar. in goeate, the recreational facility which would provide lanodiote flood
facilities availletO to Che 8or.) public 1o gmonoplo doNage reduction and significatly reduce the
Coary ar adequate to set elela

8 
hoods,. Th threat of catastrophic flooding In the vicinity

future recreatoal maode of the aro should he of the Cooduit inlet. Cootruction of the
CovwotiSatod further ard discussed in the report. ow conduit in cooperation ith the linsaxets

a., The roport does sot cnl" ".I Indicate the diversity of Hlghway Departent would Set preclude the
fioh and wildlife pecas present o the sudy ore.. future developmant of a open .poc-opon channel

9. A 0.5 foot reduction in the 10-year flood lrel of Corridor should the Opam Conduit PotatibtIty
NIdincl Loho would reduce the flood damage potlatal Study find oh. proposal to be feasible and
saed the lake. tfort tsly, the Iwarlhg of the the proposed nw conduit Could rotinue to
lake during the sprint flood herid Oold 8l1o result functio "a flood control structur to Cr.dc
in th l o of mturol r Th no .ylh opassing aras th Cthreat of flooding In the City of
lnog the d e Of C: lab. ke raommeod thar a Htishsapolls.

rontrolled norty-T "h spOwhintg In €orsiastm wiith 6. Th-atrer quality wonorlosg pro0r,0 initiated
o carp b.rrr I d s. . rttd a rh lato a. by the Sesaett Crook Flood Control Coboosa
of Plywouth Creak to IneC. for th lo. of orthrn 1. 1972 has Idetifted $eral water quality
pihe op"a 0

8 
ar od ta eho duo to the prop.oed problm areas throushout the wotershed. Th.

lonsin8 of tho 100-year flde level. Th development water quality asitorin8 prosram Currently
should he closaly oordlmtoad wnh the mho eots hoa 8 undertban by the Basett Crek Flood
.Opatentt of Natural Rewmmreo. Control Coslosoo Cto throdod to locate the

10. ma proood undergrouad o*6nut outlet to the oouroe" of containation ad, with the copra-
MieotolppI iver should he daoigoed n a fsh tie of the Minesota Pollution Control ASecy.

harrier to pranarst m t of fish opotrma froa0 toprove the oxting wrater quality throughout
tha river. A barrier In the conduit will all_. the watershed including Wirth Laho.
etsting carp Populatlon to be tootrolld by the 7. DuriCng the Coura of this tudy' parho and
apHItcotim of selective carp taimt. recroatla directors frt each of the -Ili-

plitis excopt Medicin Leha wto Interoisld.

ma PrP"et of those Interview wsro to
Identfy tho recreotional re.ourres of the
utered 0 veil as any siatic8 or futor.
ast r crostioal needs 0re Idetif Ced. to

reopooao to thee usmt recreaioal needs Co
th City of Hiboooolt., the remadoed plan
JAClode. pproobootly CI.Ot fast of bikewy
and :elk path 01um8 the creek rridor toclod-
loe link to nearby ory% Hear Head. Park.
urIn8 odnaod doeig studies. Cordl ties
wtll h atotainod with lnte. rogitmal. stte
sad .,al oaacAga to asuro thar my futuro
%..do olth re he "tiflad 00 prt of the
project will he idootffid.

8. Import reviosed to reflct Comment.9. Furthr coordlmet to wich reprosntatives of
the Fish and Wildife Service and the Itimo.ote
b felea sr of arural Resource roltetod to 2
rostia of the prepoood outlet of %*dict.. Lake
O CtoC flood I-s resultng ft ro ramoff
en of o mSnltuda les taf 20-y..r

frqancY would not be 1oorod.
10. IC l 1taded that the propsed see Co.dit

he doIftld to provlde a offct fish
bario IC bo -- o drif the early
at@*g Of the study thar 0 f4lt harrier to
powoat the wporoanmtSi&gOaMan of Carp and
Othor uandeirable rtoug fish fro te riorwoold aitao rh woooo'. fishries.

astimm onad~le MID totcastithe an S Teo I- t*0.0. lpoormt of Coimm. 1. laod forocastlg-f lad woowiog sornifo *0 rOCI~l- I. Fload forocotos-fload waro~ing services er0
tmperl 0 Mi a id ab10 throug the gatrh mal oenic ad Atansphtric dtooasid mder ft A a"- ottIo I os

At~~eAd Utntotmt Aftlniatratiau (NiMA) Nstiotaj weather Service aoll (le t l ~ hng~uso

Arnohobf A.ce~aroohFoo rar1" InA gorme'ios HVHoate A.m Condiion (ltrnate 1) and this discussion
oreaat 0ff Co 10 tlN of tles samo oo An h bom o revo "fleet ti full rtas of

Ipoprioso dlnstao of rhola arrns shuld h o"I0te0 aia-le to the &wan.t. Crook "ter-
c Cho 00pert. dshod through IWA' 1tiaMel Weathor Srvice

Potoor Office In ammolls. Itr. .
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Anxiety CeMto as the - t01 Croak, Draft I Poeiklit.z 10001 for FWA0 CeOtrol

U.SI. Doparotnntt of the iIteior I. The rpo" de.. net evalue the Impacts of tk. variant. 1. Report emeloud to reflect om.t.
Geological survey ph....t of the proposed pojeot an waeo table conditiono

in the glacial drift nor me artesom bonds n 1the
n..dotza, and dolomite sttorn. feets 00 tk.
tomneling and chammolisatiam n gnovedmer hydro..itco.
stands. -tio, 1-1.o d posstiy local %xderf 1ev
to vnetna quifers should ho Considered.

U.S. Department of the Interior 1. The report should mom refernce to th. Twin Citie. 1. Report revised to reflect comn.
gets". of Otdoor Recreation Level I tudy. My7 proptod development. should be 2. Coment acknowledged.

toardtantd with the finalLel a*. report to "Sun. 3. Th. proposed eartheno ooadot .wold ho
coptibility with Ch. Memnadtie. of th. study. construted to the noot of the eastern boun~dary

2. The selected plan Involves flood sf toag an Jordan of the part On beeno on Plate 8-28 and no
Park (Reooet Croak Park) and onakvte Conty Park land w.ould ho reoiretd Iathe embankment.
Pork. Portios of theme pecks have he.. ftqotrd Plot. 11-28 shown the plan.. prof ile ood typicll
with -.- Ire. the Lake and Woter Comooatessetion s0db of the orthern ambankm.ot.
Fund (XAPUF) administrted by tk. ureau of tOutdoor 4t. Further coordination vith tk. Itiooooota State
Recreation (Project 27400400. Jordan Park am4 Plamptag Ag .. y 004 the Soe~. of totdoor
Project 27-W0267. Etoofoio Recreation At.s). The Rcreatiton has revealed thot the toe of Roseate
teport soulod inditate LA0P Inolvement to theme Croah Park aod Btoohview Couity Park tot
Peru.. flood sorago does not constitute a Settie. 5(t)

3. The report sttes~ that an oarthooo ebakent will conflict .
he 10001 rucfed a100g the *"earn bounary of JIotdan
Park (%""i~t Croak Park). The dimensions of thie
mobargasnt (height. usher of attes of perk land
requited) shoulid he indicated.

4. The .0% of leasett Croak Paok and Drookoto. Comunity
Park f ot flood storage 00y constitte a cbmad to land
uno. Aoy chotsen In lend me. within 0 park fusdod
vith Lake and Wtetr Coneration Punds orooto.t a
So liti 6(f) couflt. The possoIhlty of a Secti..
i(V) conf lict shouild ho discussed and resolve.0

U.S. Envitonmental Prontttbe 1. Altkoso the proposed prtoet io primarily tcoered 1. An inventoty of p~int an0d noopot stoucso f
Agency witk flood centrol to thes vatershed. the Fesilty po110t100 within the Beasatt Crtoak watersked

Report to .oonohft lactil.1 to the attention Ut &izo and an evluiation of th. afftect of totro....d
to water quality. The report d00. oct Invfntory future urban runoff an 00t0r quaolity are
Induettl.U ond ounictipal point discharges or hon- kbyttd the loop.f thto study. Hotever. cht
point 0001100 of pollution withio. he.sstt Crook Sensate Crook flood Control Commission in
waershed. With continued urban dovotop..t expected conductiong studies of the of fect of tttresad
to.1t.. watershed, consideratton soultd .1. he g1ven orban, ruostf 00 tho creek. late. and. Foods to
to tk. environental Impact of increased urkan boot f the wat-tod an to torotly .-oaitns
Was. Vtor quality. 8ILettato methods of sltiliint the lfe-.

2. It to not cloar Ire.th U.rpart whether orno of Increased urban runoff on woter quality.

:tructhral measure. will adversely affect the I0 addition. th. Commissio ts. wth the
mutral purifhing tinocitloo of tho strams On whick -oeration of developers. valuating the

they anv proponed. Thoe structural fesuores include treatment of runoff Ire. a largo etonorolol
the.. that will simolftoootly alter chatnel Width@. :to& In the watershed. The Com~miso to alo
depth.. velocities end discharges. toitly mniotoritg too enter quality tf the

3. Theo ffset of the selected pian 00 grounodwater quality crook to order to locate point .ad oapolv
Is ot laloded 10 the report to In100e of the fatt s0urc00 of comnt aotioo witkin the wattee.
that groundwater quality In th. waershed 10 generally 2. The natural purifying capacity of the croak
deteriorating. the offects of lopiooonttOg t. fto. the Mississippi Rivot to the ltlr tf the
aspott of the seleted Plan which should told to conduit wili he Improved because of Increased
Increas. groundwater absorption wolid ho reported. v locitIe. ds1the Preposed drop struture
additionally, the report should diseose the raif- to the condWt. Morl sawd 100 (Ie.. itho
tation*, Ut eny. of the proposed project uom the reminder of the watershed would not he
vnter table tn &m... of th. waershed adjaent to siboificantly altered and. therefore, Ito
construction aot".. 001.t101 naturl purifytng cepability mould

4. We agte" with iocal citizens and the Feasibility ot be affeted. on the mi10 @tax of baboatt
Report that entosobn channel modification. vithin CtCook, flood di amrv or. ..dod het-.o
the vatershed or. esdastralo and unneessary. the coojoilt entrance In lifforopolls 0.4 Soot-
Removr. some channel widotin and *owaot too are vise comuity Pork tn Gold"o valley. Oft tko
n'rthoen proposed In the slecoted Plan. and. 01 worth Btarkh of 5,eat0t Crook. channel din-
thin .%age in planning, like report shold odd.o ahr. du01es flood 1011040 010111100040

-nt. which wiii he tab". to .101.100e end centrol between beaett Croek Park and 34tk Avne
pollutton freom construction acttivities. Sine. a Worth. 0awaver, these floodwater. Or. the.
coniderable amount of earth mat.11als will ho temporarily stored In hom..tO Creek Park.
diepiotod durtng ex-voenion ond channel widentg. 3. Report revised to reflectt tomet.
In viat 1 .mprativ to ho. whether or oot botome 4. Isaoreas diet the treok to i'tollttt,

d art*- nok oionoets are polluted. Rzeavaties construton activity ad rvtotlosi Can hI
of Faltrd mterials Could haw a settooio dgrading toeplotnd doting porfods same there if 00 fl1ow
impatt upon "ter qoality and upon potential in the Crtoak. to other are". tosntructbe.
disposal nit.*. couild he eccompished during period. of 100

5. II. promuio that the S. 8-1/2, and t0 foot diameter flow and the crook diveted hy pumping or other
condut$ Proposed for tk. section between Irvtng emanates. tDuting edvanted planning otape..
£00000 North and tk. Mississippi fioer wili he 011 samles woill he token 1. Ok. ares to ho
Capable of oceondetiag th di~k~s of . l0-Yo-r :.CAooted to oeluae the poential offsoet
flaod. Knowot.r the man di akrao thin conduit of e:-vaome ane. 0010 ality and to determine

17y000 tan accommodte should he s1.1ed within tk. It special die poSil tvhniquee anre rootd! for

4. we appreciate raetone.l Upreonns Net heenti- S. Report teIled to retflect .emt.
ficolio mesures proposed in conjunction with flaod 6. As discussed to Appendix i-1inesota
plotI". a also the telem the repo"t directs $totoro" require ro ton to adopt and
nmldflendplin pol: on. Good floodplaio Mnageb- "oforce floodPlIAof manaen reolaoieml $10
eas shold defintely he reqoirod io ctojtt with eath, after notifiction that woffttt
tho proposed project. The0 model media-*O nf the tno oo eo in Oeolokle to do n. As le.
mosett Croak Flood Coano Comission to Wertit- dtntomead in the report. oll of tax otrnation
forward ad sound in Its approach to flaodplIn1 In the Neonate Croak Watershed ben adepted
roodott. im ost provision for enforcement of flood- rogolotin 0r are is the proe of adootisi
Plain 104.1010.to I a 11". 1 Cerad the attitdes tkem. The sedimnt"e adopted by the romitt0
of1m 1todiodvl eaefstes and other prite 1nteres0@ hen kaen reviewoed and eppnd by the N*,mont
.4ii the ."baokd okovId ho discumsed. Potoottol oprtmnt of Natural Mosene . i c-todarco
Conflict. aod .. ntorstttem should ho Wdroee In with &tat0 statusn". it to not tk. Metimeto
Cho plannig Otogo A cootradittbe aPpear t~o "tt of I inedoladtorelatins to probikit develop-
koes poposed fleodlnn reOtto"e ad anticipated met. hot ratherlasid* developments in the flaod-
tot.. tand mae to the 100-yoor tleedtlal (dePeOdin plot. a."e. Development of flondolato ."ma
1. 3-40). spcifically. Table 25 Inditated that for residential. commerci ad industrial
nidentto *1 omret .1ad Industrial land -ft I@ peoeo to posstie If Chase0 draO..ioit@oret
expeced to Introees sharply .thkt rise 100-70 flood- fbo"od-poefd .r elevted to.ndm hl
pis"0. Such development wold be"0 no be ote an Janata ad povoided they do 0e0 niSRtiImtlY
having a dowreling topeot opan the nocirm. to iseoaO I land damge potential In other .r-a..
samomp. the impleestim of I ioodploia lootott
gsodei to he Clarifi1ed.

$telt of "t0000000 1. 10 leeid he noted 11.01 eltkoogh 001.100000 e the 1. Cement.
bopoimoof *~pepontoong of the eoodeit cometoneted 14 blOM

rit-o..f-oy will he taducted hy tke HiSMeot
npDeartmt. tonts for such mattedaC will

he appeftIonod ko so reItato ieteleoto aod the
Misso0S0, 1nigae oprtinst 1. the "amoino,
the Or iginal te.Otrti0 sets.
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Aamoy Coxts the oesott Creak, Dtrft Felbtiltty Report for Flood Control
Agency Comeats Respos

State of ttlsneota 1. The selected plan proposed to reducs the lOG-yor flood 1. Further coordination with I.?...entetives of

Department of Natural lowl a Medicin Lake by repoiring the inisting outlet the Flah Rd Wildlife Service and the Depart-
Resources wior and by modifying the chaeel dowmstreao of this aent of Natural Resources has re.ultd In c

repaired outleat structure. Ther are two fisheries' revislon of the proposed outlet for Medicio

problom which moot be oddrssd with this proposed Lake, ao that oormsl high spring water level
actioo. 0ill not be affected. Flood levels resulting

from runoff events of s sagoituds lose than
First. reductioa in spring high-wator Ieal. of a o 20-yor frequency would rot be lowered.

froctia of a foot will rodoce the momt of shorolia 2. The proposed plan h ben revtoed to olisite
shor s aeloable for mortheem pike opossle. To claring and aoilig in Colder iuiioy. Clear-

offset this les, a stnicns, of 20 cres of controlled lg ad snaggiog tiI be cordoted frm the
northern pike spoon lg area, cceptable to DR sIll conduit entrance to Cedar take good oher

have to b established in Flyouth Creek or aothr fallng retatinog oalls aed onsiderubo too-

.utable locatbon to Medicine Lake's Imfeditsto smd debris Impair the hydraulic efficiency
watorshed. of the channl.

2. The remval of natural obstructions (st,.. brush, 3. Coment acknoteodged.
logs. rook, ngototon ard its by-peoducts) in and 4. Report revised to reflect net.

slg the stre1 iii sigtioantly slter or dostroy S. An allowone for frecboard aboe the computed
fish ad wildlife habitat. The use of interpretation eater surface elevatio n too channel Is

of the adjoctie "seoessine" used to describe this generally provided so that during a design
debris to questioned. that critsria will e used storm the channel otll not overflow due to

to determine the amount of this 'natural debris" to possible variation In hydrology, e.oko-t
be reaoved from Basett Creek? Reoval of trea with settlesent. suporeleaton of flow at cornet,

partially exposed root syst:e so wn t tiorestiot of nanea. nn ther uneupected hydraulic

eliminate hahitot for ftshes ad other aquatic organism. performance. Tho cant of fneobourd allowed
The cad for e aval of d of estresly dense vtii nary depending on the typo of constructin,
bruoh" ts ala qustioed. The spaciss ad ntars sts of chanoel. comsequences of onef ice.

of fish ad wtldlife inhabiting the streot etito- veloctty of flow and possible eflect of debris
to he Sagged d cleared should also be detwrmInd. atctslaton at crossings. tech situatton must,

3. An additional responsibility of the local sponsor to to therefore, ho onoluated separately to determie.
aoquere all the necessary permits iro the State of the fneeoar d requiremrt.
Minesot., 6. A flow split will occur at a flood level of

A. The tonal nu of tolbe flod ose will lnrese approxmtely elevation 822 upstream of Glenwood

in the futuro s.stoted, but nOt for all of the roaos Aveue opproxtmately 4 feet bela the elevatiow

given. It should be noted that future ran rnewal of the Standard Project Fled. At Illustrated
progrm and cootinued residential. tndutrial and on the flood profloe plato H-15. thern is a

-o1ral development In the floodplain are subject sobtantiol hood loso at the Glenood Anenue
to floodplain regulstions which requires flood pro- crossIng with large flood flows ad a sngnifi-

tectia to the ItO-year flood level. Furthermore, cant change in rhe flood profile downstreus of
feture i1trooeants aod stractoral replaeant are Glenwood Avenue. because ot the head loss

als parmitted oner finodplatn regolatio which ot Glenwood Avenue, the flow split Would
require them to bprotected against floodng. There- 00cr before the floowall is overtopped.
fore, new developaent In the floodplain and structural

alterstbos and replaceants of iiing strctures
auld hve a In-I cntribuion ro future flood
lssles.

S. The following sentence I. ambiguous:

"Chanalo would be desiged for oesy maintena-,

stohle side slopes and deute freohoard."

tot spetficlly to adequate freeboard?
A. It is stated that the proposed flodwell on the

ieft bank of the choanl dowecfrea of Go od
Av-tas would not he built to the Stdard Project
Flood elevsto becae a flow split would occur
upstream of the floodwall. We request additional

informtlon pertaining to this.

ith the propoaed project at what elevation would

this flow split occur? Would the flow split occur

at an elevation below the Standard Project Flood

ad above the elevation of the proposed floodwll?
Out prtmary concrr is: would the floodwall he
overtopped before the channel split occurs opstreos?

Minnsta Pollution 1. The iICA retognizs the primary purpoae of the project i. The Mineesota Highoan Department isc rertcly
Centrol Agency is to cntrol floodlek on to•stt Crek. In dditet, conducting an anlysi of the enviroosental

stom water derina e from the proposed 1-4 freeway Impacts of their highway drainage project.
wil1 be an intregal part of the preferred alterootive. 2. An inventory of point and nanpoit disharges
Thera is concern that the project In its entiety is nd'ananaysis of the sffecto of runoff fr

aet conidered in owe ElS. We recognize the logical future development is beyond the scope of this
break in the Highway EfIS and Corps EIS take place stody, however, the e.sert Creek Flood Control
here flood control moe the hibsay dranage point. Coalisson has tnttiated an Intenice stream

both resOnsibIilty ,[ contructed= and economics monitoring program to identif reaches ci the
change at this point. We do. however, fool that the strem where water quality is being affected

total I-pacf of the flood control project ehould be by point and nonpolnt dfachorges. Wen these
asesed in addition to the hlghway drainage to roaches have been isolated, the C iso

include effects on the Misssitppi liver, groowdeater, inteds t reestigate ahods of eltntinc
etc. free the coubned project, or reducing the Effects of paloe and nonportt

2. it would be important to discuoss the water quality Isrces on water qoolfty tn those reches.

to include the location ad stent of stor sewage The Oossett Creek Flood Catrl Coalostoon is
and a invsntory of point sooroe diacharge* Includ- olao conducting todies of the effect of1 In~

lg the oherooteristirs of tho discharges. Second, rbas ronoff on the water qualIty of the creek.
the sffacts an water quality from clearing, agging taboo ed pan ds in the wstwrshed ad I
and adiaent re al cannot be assessed ant enalo fting alternate methods of mlntmeitng the

informatIon to sdes available ow whether the bottw effects of Increased urban runoff o water
and stream bank sedisenta ore polluted. Third, the quality. During advanced planing studios,
effacts a mcreased ftto urban runoff should he bott_ and stream bank sedtl-ts wtll be saped
discusosed. Finally, there should be - assesat to determin if they are olluted. Water quality

ad a steaot 00 what, if ty, water quality standard would not be iolated by the proposed

sta rds be iolated by the action. action.

1. The Agency is concerned over ha general deteroration 3. Duein construction, groundwater levels would
of cereat groundwater aupptlios in the area. It is he redacod in the l d tte vcm nIty el cow-
mceessry to Include In the EI. a discuoola o the str.otion area ecaase of deatortag, however,
sffot a greundwater. Th atershd. during inst they would return to norsel sa oft wron-
of the yea. is 5 dtschergs orwa for groundwatsr. but str_tom. DurIng flood periods. gro"dwater
daritg the dry periods, the are would temporarily lon.i would be slightly higher the normal
be 1meergieg. m discoosia i resry a Ic the niclnity of flood storage areas for

bowad whet ohs I ocoue to cajat with the several addittonel days. The enistig recharge
anirtmtal effects that might roult from the to aquifers dueng dry periods nuld not he
pfolert. affected by the proect.

A. Th. effect on this project a hydraolics of the water- A. Flood flow velocities danitreom of rhe proposed
sed is prmsrmtly uiciear. What effect will the control structure. sill be reduced. howvee,
Pelject hm astrom -loci=tos ed low flow? 0tl tow flow diocharg wIll not he affected. The
the projein a ty orthe s lw mlitive capacity of the ,at and ... sttvg

eaIul p rftoatio c&shiltie of the stream nstural portifiratba capabhlltfes of the stream
I rwad? Will fhe he. he" reduced or tncreased el]i mat be redaced sed the fluehbo ectes

flemdS.e rte? Tha. quesitons arc Important to the of the lakes in the watershed nill not be

eseall easmot of impacts. affected.
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Aen C o M the Bassett Crabi. Craft pesibility Rert for Flood Coetrol
Agency Comt. R-owno

Mototpte Cotty
Dopartmnr Of Public Works 1. 51ero there are *trtat .... dlotot tgla Drive I. concur

fC.l.A.L. 102). we hallow- she prooed grnd. raise 2. Concur
wotuid boe to be studied Ue -- deal to deteroiso
the feasibility of this awoke.

2. Ceunty Clthe No. 25 and 30 eake up that portioo Of
Uaaett, Crook between lisdciem Labs and 0.5 mole eat
of Wiewooha Aeoue . Aly Propsed verb oath the twusty
diteb portitoe of Baoot, Crook -1ol reqoire odhoresto
to Miseamts taotutos 0s obey rolate to cotunty ditchos.
This srew m publilootiot of notite aod holing of
Pohle it earisra bhafore the County Coiletes
prior to omy verb being dome.

I Nubl, toc. 1. Ieeaoo of thr sabstatial valoe of properties Owned 1. Neither the policlet of the Ihas.eot Creek
by G-e:ra I nil hichare or or ble the 690-floot. Flood Coworl Coeloo oe the proclwio
flod plat led to_ . to14 iectlwo ~otra ifle of t he Goidow .1vM " lo Z la' Ord"'ew7
that soch propertias or sonbteefa ail olt etitdolPmwthb te
ba relesod fra flbed plai retrictonsoand corrent flood zone e 1tto 8i 90. The
II tootew imposad by the ordinance to as to s1lew Conl-tot's policyX -allot f at of the
detelopmrnt and to mantainwareaonaoble market taloe flood Pisl sub1 compoo -log fiood totrate
of the saan,.sod/or chattelI improoement so that the fl ood

2. Tha Plan so propos.d-adreccomeded Indicates thot lewel sill not he eroor...d, so aw poin
.d.."Ie im iopnoaieo of the ples sill roaw. alesg the chattel. Godet teilsyt Flood OrdIw-

tobstotially all of Oeefol Oio acreage f rom flood 0an, l*,se flIoRe to the soest that re--
p1ais control.. Thio ioPl tca a to- tot cloarly home able a oorctpat 4ce sI I o I -doty affet
,ir it the report which de tt ser fort h leloratol the:!efflicvrc of the flodpai r odoly

cogarding the flowageo wantse atielpated. toal incoe flo Illossl oqo dere
orra capact yrequired of flood saterr;etetiot of encroachment for awltnif t. reach of&.

aa or reservoirs and the c.pac101cr. Of obese either tieo7h7 tro. Ayt hc
r_ -1oereo locreosco the flood fecel hy -ce "nchat .5 foo

3 Cot ecata fog;ardiwo alternative plate tstloclae prcaho h celfoffectof teceat
the talues by reason of the tan hb on rited It croche orcreasr: d flood daeage it dieedt

the propsed reservoir areas and otherise located oodol, de-crt the capacIty of the chattel oc
batew flood OplateIs fle plit.

. Thenret of boare oich wotld ifs reqoired Os
protect priwaro propertyi from foundation a0 the propod The iprtpote:d p- ac 00Idleerl the 100-yearfload
flood eea ppears to he sbtanial. requirfing the plIt eloco _o to 0 ttoco he p rfti
purchae of private lads fo cerocrieo of the M-17 of the rent it t, ooperfed that corrent
o-e. The' cotoMai hs ad. And contutrarot flod pa iv fa joscld hie oworded

f. soth ha rriers waut be considred It oaeiwrn the reflect proupoe pr. f ..... c iticot aod ihe
fesefiflty of rho proposed Plot 1ff odditlot. the ahb---trioed polfylet .01/ rheit opl t

ocntr. it of hares ay he dficl hyresot the flood plait helmt elcoatiow 889.
of poosibo e ffect Of the an opoi Protected 

0
oetIad. 2. Th:exristing Itt-year flood p loft, eytcot of

arts floe O Fedt. ReI. No. 144 dated July 25. 1915.) the arc fP tirilo f .opr ttetly elewation
Cntfioolt legislatwie of thio nturesM t eh cot- a8 so ob P onpae -P The eo.....ogo 10-
siderod It evaloating mty flood conrotl pians. pear. flood dischareeat .ltob .. oo ft veu

4s. The redevelopment program if Implemnteod. Cow Id coto- 8t cubic fret per secrnd at littred it fable 4.
cide slob a Baasett Croakh flood control plan whereby page if-If of the report. To redoce flood
a Open ohaneel might he construcred to permit one- damage In the reach of Bas-etr Creak from

orice fleq of eater ohrough the Mioseapoliees . Winnrk A10eoOlioa i It Coldet Volley.
obebead-1 . itton uobtoatialy rad-. the onee. ftp ItoProptosed tha %the fit-year flood die

for opriver flood eontrol meacoree such as thete harte at Wort ka yon.e he r:od to 4)
prtpoed in the plat eabmitted. cohlt I- I per -ec-d at fIted ft Tahle 4.

pale -!t ofrthe report. To redoc. the di..-
ohote at nftosth Aveton ee tit t0 to

400f Ce. Sit acre-.fret of fClood so.eg
1swas mst he provided apstreae of Wlttetbo

Avenue. Areuming that privsie prOP-ctrt
hotrwst, rowl Conoisro Park sod Coonti
toad I? Ier .o"el tIlle sod deceere

providing to flood etorsoc an priwate properties
t hes the I00-yea flood levtl stald he appr..t-
_arel elevtoi 999 or I foot ehote the

so Str floo loonl of opprolotlretto
89 asn owed to ohs report alpge '-'I.

mae control . ractrr at Wltoeta Acn scald

hts a 3-o 1000 soec Ion- dr s It0 r
at saloveIso on " - =a colre od

lowet s srat 879 W 01hao drdp-
fect fleod, the stoto r t Alrib Aorta
eti4 he Iw...datd ard the eae arfac 'pro
file would approach normal to7:. i~coI
riots. Th estimatd elevation of the otfedoed
Prefect flood lIn th .aeaofers IMile.

. tthe proposed peobact -so tepl.mntd. It to
eaPooted that the .oi.tl.g flood own ebw-
tIen catOltd It Gocld.t Valseys Floo Pin

alawa.,te -u9 dpttamsptned outcomofl'

aternve dtild betiw h mne

ordioance would conrinue to allot the dolp
no Io tho ft od plain for. est l sow rc

809) to theM .srent thatitfo ant itipated ass
wotuld not IVol frct the effIc ecy of the

flood pl. uesm: o theatersY il Cod
st orage -I-n SWf acre-foot Can hoblalwed
n existiog public propetiee ad hbcoa.. pet-
0000 properiles cold ho dowlopedecotsistet
ofith the ordiseem. 1c 10 not cepeeted that
Property vsos I -a tld change opprectably fIro
stietieg codtit..

A. Consisrent oath the ctry of bIdet talleyn.
sofetieg F lood Plain Regulations. oorsach-
neet lte the flood plain (helz elewarfa
99)1 are afleoble It they dw so adaly
Offe. the nop"itry of the flood plait. Detel-
appetr of fthee "flood finlgs" areas esqalee
that all damageable property ha Olewead o
fioed proofed to rho 4 r oasry flaod pro-
netenba elertfo. t Is- sated that

:Ilenat log structree 00 till or tload Prooftng
steoctofl wthich weuld he lsoted beoe the
fld" poteot w oleesrieo ould he yes
aceomcilfaEasible then flood harrlers-
o eats at flood Protet'-.., -$dneabhie
propert sat . se. less.. reterob * --. '-d
patboog se or a ootptable u..e of tho r, lad
plait. and do ott requfred flood prtetiae.
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fancy Coo s otthe Baws Creek., traft Pweothllitv Raeors for Flood Ceeteol - - --

,let.cx, . . C st _--t - !520-855-- -.. . .. .-

Since Basssett Creek iw not as oet ouhiect to

the p Iolln of Section 04 o the Federal
Water follio os Cottroi Act Amettdmentt of

1972. it aoid be presotore tl assets the
posthble icte, ot this lenivlatio of tht
proposed tilood control plan. The proper i

f 'r the wssessmeti if neesry, soold be

dorJn the p.et-aothoritation ntdv phateotcv
the Section 404 will have been i, effect .nd

more data are avolable.

It an ope cho.tel were convtrhLt,'dthe roisting crndtuit, it ooid ot .Ifct the

ot toageeqired in vp.rc

tiew to prevent dwewge I those reaches onlel,
all vi the eslstine restrictive channel croon-

ingo oere eslorged and the charnel odilied

to permit unrestricted flo of the lO-veur
flood dlscharge. it the present tie, thcrc

are 2k reticti o chonneI tvvlnvn or

main stem l Bassett Creek hetoeen he rit-

in conduit entrance and the Brooki-ico
Comnitv Park. In order to perelt ,rern. -

ed flo of the 100-vear filed dinctrne, all

of thewe c-rovoivs noold have t. hr reploc.-d

cith bridger ovd the chane 1 etoen th
conduitetrance and Broo tkvio lrt
ooid have to be enlarged ohotatra 1
Because channel sodtficotions and rcoloeInvt
are sodialip onocceptohle to remstdentvctf the

oatot.hed as discuowed 
in the report :pbe

C-ll), aod hecaose the e !tenve ,r d t, .0

of the chnee I and crossiar ouad he cionocec-

ally infeasible, s plan no provide on retrIctrd
flow for the iO-year flood vas eliemiated

asao posthleoalternative early In the plannln

l . ree- 1. The present 100-year flood level in the area where . eoelnpmntottne propert, i ,

Mr. Freeman ewns property i beteen 887 ad 888 feet the present ti-- . thfect to the pollctro .0
and ft In on the 888 foot eeootion that Mr. Freeman fhe Basctt reek Flood Control co yfo.

for severa yearw. has baed hit plano for developinB ln accordance oith tho Watershed tanagent

his property. On Say 15. 1912. the City of Plyauth Plan for Bassett Creek', adopted ho the

coed this property for comrcil and 'ultiple Cosisslon iv 1972. land use of a type hich

residtntis property aed approond fr. Freceas dovel- would be domaged by (lood waters Is not per-

opmeast plane which wre bowe4 on a too-year flood ired bel o elevatlon 890 in this area.
level of 888 feeS. The welected plan, as set out in Allomable types of land use below elevation 490
the Draft Report, as we understand It. would increase Would include parkin areas . storage areas.

the 11-year flood level over Me. Praemas property recreation areas, and open apace if then do
by at least ne foot to 889 feet. If storae for not Increase ffoodtng. The tAn.gement Plan

flood aatwyw to a leowl of 8R9 fees Is sneesary over ollvws filling of areos below elevation 890

Mre freemn's property. oe ettsee that approoimately for developent if coepensan flod storase
20 acres of covemsrcil and ftltlple residential or incresd ohannel capacity can he provided.

peoperty would he affectivefy removed fron develop-

east, .. It is proposed tn redce the I0-hear f food
2. If our understandtng, an obt!d through noch study discharge at ennetko from 830 cuhic feet

and the October 9th beetini s I "rrect, than the per .eend to 400 cbic ete pernecvvdao

iuact on fr. Preeman', property is minial with fisted iv Table 4, page H-17 of the report.

one exeption. That Is. that even If no portion of To rodoce the diwcharge se 100 cubic ect
Mr. Freenwe property Is reqoired for flood eater per sec oed, 50v ace-feet of flood store

storage purposes, it will be necessary for stow be provided pstream of Sinnetk Avenue.

Mr. F em., at the very least, to fIll portions of ft was ass"d that nrtnate properties apstreas

his 1end to an elevation of 490 tnt tf ordee to of Ilnnetk hvev -a2od be iled and developed

develop It in accordance 4tth his developeant pfan contstent oit ol -,,- land use plans and,

foreerty shubeited te the City of Pirmooth. Soch therefore, the cesltiv, propoad flood level

cost of flood proofing is no included In the Draft vas determlned to he etevation 8 9.
Ste t. Be respeesfolly eit Shot thIn coss 2. finlting pollfes of she iassett Creek flood

shonid he reto~nIed in the final Eovnmetsl 
Control Coseoor ovld reqotre dasageahle

fSpct a tr.a-. t and We r. Freeman shovid he cveeen- proceetv to he located shooe donut for 890

sited accordinglo. in thin area. Therefvre, portions of tho
pcopey aould have to h tilled to approxi-

matelo rlevtion 891 aish roiottn
R 
condiltnn.

Wfth Proposed conditdons. dsogeshle property

lod have to be focsted abovrelewtlor e9
ich woold require portions cf the pror

to be filled so apprvnlatetv efevatlon 90.

The cost ot flood proofin the propertn .o1d,

theefore. he less with proposed renditions

shen the cost of flood proofing with -istina
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A notice of the late stage public meeting was prepared and distributed

to interested Federal, State and local interests in September 1975. The

notice contained a brief dicussion of the problem, alternative solutions

considered and a description of the tentatively selected plan. Approxi-

mately 4,500 copies of the notice were distributed and in addition, local

news media publicized the meeting. The late stage public meeting was

held jointly by the St. Paul District, Corps of Engineers and the Bassett

Creek Flood Control Commission in Robbinsdale, Mi aesota, on 15 October

1975 and was attended by approximately 350 people. The proposed plan

of improvement was presented and questions concerning the plan were dis-

cussed. Several local officials and interested individuals expressed

support for the plan. Several individuals were opposed to certain features

of the plan and requested that final designs be coordinated closely

among the various interests. A resoltuion expressing the willingness of

the city of Minneapolis to provide the required local cooperation is

attached to this appendix. Resolutions adopted by the Cities of Golden

Valley, Crystal, Plymouth, SL. Louis Park, Robbinsdale and Minnetonka

supporting the plan are also attached.

SUMMARY

The extensive coordination and public involvement program involved

in this study was an invaluable asset in identifying the problems and

needs of the watershed and in evaluating alternative solutions. The

effort expended and concern expressed by interested citizens and advisory

committees are appreciated and are to be commended.
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COMMENTS RECEIVED ON

PHASE II FEASIBILITY REPORT



United States Department of the Interior
NATIONAL PARK SERVICE

MIDWEST REGION

IN REPLY RiPER TO: 1709 JACKSON STREET
OMAHA, NEBRASKA 68102L7423 MW CL

Colonel Max W. Noah
District Engineer
St. Paul District, Corps of Egineers
1135 U. S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

Reference is made to your letter of Septenber 9, 1975, pertaining to
the feasibility study for flood control in the Bassett Creek watershed,
Hennepin County, Minnesota.

Our Midwest A- cheological Center concurs with the Minnesota Historical
Society's comnent that an archeological survey of the project area is
needed. In addition to providing useful data for proper resource
management, such a survey would be a major step in meeting Corps
obligations under Executive Order 11593 and the Historic Preservation
Act of 1966.

We recommend continued cooperation with the Minnesota Historical Society
as an effective means of assuring adequate protection for cultural
resources. In addition, close attention to the Advisory Council on
Historic Preservation's "Procedures for the Protection of Historical
and Cultural Properties" (36 CFR, Part 800) will insure timely action
during project planning.

Sincerely yours,

,tMerrill D. Beal
Regional Director

~oLTIo4/
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United States Department of the Interior
State IMPtt of the tO.

- ~~~~ ~FISH AND WILDLIFE SERVICE NaLamTo

Federal Building, Fort Snelling ES-FWP
Twin Cities, Minnesota 55111

Colonel Max W. Noah OCT S 1975
District Engineer
U. S. Army Engineer District
St. Paul

1210 U. S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

This responds to your letter of September 9, 1975, requesting our review
of the draft Feasibility Report and draft Environmental Impact Statement
for the proposed Flood Control Project on Bassett Creek, Hennepin County,
Minnesota. Our comments are submitted in accordance with provisions of
the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16
U.S.C. 661 et seq.) and the National Environmental Policy Act of 1969.
They are provided for technical purposes only, and do not necessarily
represent the views of this Service and the Department of the Interior
in respect to a review of the final documents.

DRAFT FEASIBILITY REPORT

The plan tentatively selected as best meeting the flood control needs of
the watershed contains a combination of structural and non-structural
features. The principal flood control features include the construction
of a new conduit in the right-of-way of the proposed Third Avenue high-
way distributor; increased temporary floodwater storage in several golf
courses, parks, and wetland areas; selected channel clearing and debris
removal; relocation of two homes and flood proofing of nine others; mod-
ification of the outlet of Medicine Lake and immediate downstream chan-
nel; continuation of flood plain regulations and insurance programs; and
development of a recreational bicycle and walking path.

In general, the plan tentatively recommended in the report appears to
adequately resolve the flood control problem with minimal adverse en-
vironmental impact. There are several desirable features in the tenta-
tive plan that would directly benefit fish and wildlife populations. The
20-acre, Type IV and/or Type V wetland "ponding" area created at the
inlet to the proposed conduit would provide valuable habitat for "urban"
waterfowl, particularly the expanding Canada goose population. The re-
location of several homes is a positive approach to solving long-term
flood plain problems. Perhaps several of the nine homes to be flood
proofed also could be relocated. With a benefit/cost ratio of 1.9, some
additional costs resulting from home relocation may be acceptable.

C 1
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The use of parks and golf courses as temporary floodwater storage areas
are acceptable and appropriate functions of a flood plain.

We are pleased that the citizens of the area, through several public
meetings, have indicated that channel modifications and realignments are
unacceptable and, wherever possible, the creek should be left in its
existing state. We support this view.

The Twin Cities Metropolitan Council and the City of Minneapolis have
expressed interest in an open space proposal calling for the development
of a Bassett Creek Parkway. Consideration of this proposal may depend
upon the results of the Open Conduit Feasibility Study being conducted
by the City of Minneapolis. The total development of a parkway and open
conduit would protect and enhance the natural environment of the creek,
including fish and wildlife resources. As such, we urge you not to make
a final decision on the recommended plan until after this study has been
completed and reviewed.

The feasibility report indicates that the water quality of Wirth Lake has
deteriorated significantly and that the process of eutrophication is ac-
celerating. Water quality testing on the stream should continue in an
effort to locate and abate water pollution sources. Alternatives, such
as "no action" or channelization would further degrade the lake's water
quality, and would be unacceptable to us. Efforts should be made to
improve the aesthetic and fish and wildlife values of the lake.

Page 17 of the report indicates that, in general, recreational facilities
available to the general public in Hennepin County are adequate to meet
existing needs. On November 26, 1974, the Metro Council conducted a
public hearing on its proposed Recreation Open Space Development Guide/
Policy Plan. Mayor Hofstede of Minneapolis indicated that quality of
existing open space is deteriorating as a result of increased human use
and demand. Mayor Hofstede also recommended the addition of the Bassett
Creek Parkway to the open space proposal. The net impact of acquiring
and developing Bassett Creek as a parkway generally will benefit fish
and wildlife resources by permitting the preservation and rehabilitation
of the natural environment. The future recreational needs of the area
should be investigated further and discussed in the report.

Also the report on page 15-17 does not indicate clearly the diversity of
wildlife species present in the study area. Actually, 282 species of
birds, 96 species of fish, 57 species of mammals, and 33 species of
amphibians and reptiles occur in the seven-county Metropolitan area.
Certainly a major portion of this variety can be found in the Bassett
Creek Watershed as evidenced by the diversity of habitat present.
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The outlet of the 915-acre Medicine.Lake will be repaired; and 500 feet
of channel immediately downstream from the outlet will be deepened to re-
duce the 100-year flood level of Medicine Lake by 0.5 feet as indicated
on page 78 and 79. Such a reduction in the 100-year flood level would
help prevent flood damage now occurring around the lake. Unfortunately,
the lowering of the lake during the spring flood period also would result
in the loss of natural northern pike spawning areas present along the
edge of the lake. Two major northern pike spawning areas occur on the
lake on the north end and on the southwest end of the lake. According to
the Minnesota Department of Natural Resources (DNR), the lake is at near
optimum northern pike production condition and is currently providing
excellent fishing-use opportunities.

Since the proposed project on Medicine Lake would have an adverse impact
on fisheries, compensatory action is required to protect existing en-
vironmental quality, economic, and social well-being benefits.

The loss of the valuable northern pike spawning areas in particular would
be a project responsibility. We recommend that a controlled northern
pike spawning area in combination with a carp barrier be constructed on
the lower 1 mile of Plymouth Creek, upstream from Medicine Lake, to com-
pensate for the loss of northern pike spawning areas on the Lake due to
the proposed lowering of the 100-year flood level. These developments
should be closely coordinated with the Minnesota Department of Natural
Resources.

The proposed underground conduit outlet to the Mississippi should be de-
signed as a fish barrier to prevent movement of fish upstream from the
Mississippi River. At high stream flow conditions, velocities in the
long conduit will stop upstream migration, but at low flows a 3-4-foot
vertical drop will be needed somewhere in the conduit. A barrier in the
conduit also will provide for application of selective carp toxicant to
the watershed.

DRAFT ENVIRONMENTAL IMPACT STATEMENT

Our comments regarding the Feasibility Report also apply to the draft
statement.

In general, the Environmental Impact Statement provides a list of rea-
sonable and environmentally acceptable alternatives to the problem of
flood control on Bassett Creek. A balance of structural and non-struc-
tural flood control alternatives is apparent in the proposed plan.

The description of fish and wildlife resources is inadequate somewhat
and should be expanded. No mention is made of the project's effect on
the fisheries and associated recreational-use opportunities of Medicine
Lake. As indicated in the Feasibility Report, the lowering of the 100-
year flood level of Medicine Lake by 0.5 feet would have detrimental
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effects on the northern pike spawning areas. This action should be
thoroughly discussed under Environmental Impact of the Proposed Action.
In our review of the Feasibility Report, specific recommendations regard-
ing this matter were made. The proposed project should be modified to
include these recommendations due to the high value of the existing fish-
ery in Medicine Lake. Close coordination should occur with the Minnesota
Department of Natural Resources.

We look forward to continued coordination in seeking acceptable flood
damage alternatives in the Bassett Creek Watershed.

Sincerely yours,

Act'ng Regional Director



,United States Department of the Interior
FISH AND WILDLIFE SERVICE

Federal Building, Fort Snelling LWR
Twin Cities, Minnesota 55111

FEB j. ;

Colonel Forrest T. Gay
District Engineer
U.S. Army Engineer District
St. Paul

1135 U.S. Post Office and Custom
House

St. Paul, Minnesota 55101

Dear Colonel Gay:

This letter supplements our views of October 9, 1975, regarding the
draft Feasibility Report and draft Environmental Impact Statement for
the proposed Flood Control Project on Bassett Creek, Hennepin County,
Minnesota. These comments are provided for technical purposes only
and do not necessarily represent the views of this Service and the
Department of the Interior In respect to a review of forthcoming final
documents.

Our October 9, 1975 letter expresses concern regarding the proposed
modification of the outlet of Medicine Lake and its subsequent effect
on an existing high quality northern pike fishery. The originally
proposed modification would reduce the 100-year flood level of
Medicine Lake by 0.5 feet or more. Such a reduction in the 100-year
flood level would help prevent flood damage now occurring around the
lake. Unfortunately, the lowering of the lake during the spring
flood period also would result in the loss of natural northern pike
spawning areas present along the north end and southwest end of the
lake. According to the Minnesota Department of Natural Resources (DNR),
the lake is at near optimum condition for northern pike production
and currently provides excellent fishing.

We recommended in October that a controlled northern pike spawning
area in combination with a carp barrier be constructed on the lower
1 mile of Plymouth Creek, upstream from Medicine Lake, to compensate
for the loss of northern pike spawning areas on the lake due to the
proposed lowering of the 100-year flood level.

Since then, we have met with your staff, the Bassett Creek Flood
Control Commission and the Minnesota Department of Natural Resources to
resolve this matter. Revised and more accurate stage frequency curves
for Medicine Lake were reviewed. As a result, a new proposal to
modify the outlet of Medicine Lake was agreed upon which would not

0o1V
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affect the current spring high water levels below the 20-year flood
frequency. This would insure adequate water conditions for most
years over the existing northern pike spawning areas.

If the location and design of the outlet of Medicine Lake accommodate
these mutually agreed upon flood stage frequency conditons, the
existing northern pike spawning areas can be adequately protected,
while also reducing flood water damage resulting from the occasional
100-year flood. This modification would satisfy adequately our
concerns regarding the Medicine Lake northern pike fishery. These
developments should be coordinated with the Minnesota Department of
Natural Resources.

We look forward to continued coordination in seeking acceptable flood
damage alternatives in the Bassett Creek Watershed.

Sincerely yours,

:Jesiste1tM ! ;

c vtron 'Pcc: Minnesota DNR, St. Paul



United States Department of the Interior
BUREAU OF INDIAN AFFAIRS

MINNEAPOLIS AREA OFFICE
831 SECOND AVENUE SOUTH

MINNEAPOLIS MINNESOTA 55402
IN REPLY REFER TO:

Land Operations
(ER 75/926)

NTi1 0V975

Colonel Max W. Noah, District Engineer
Department of the Army
St. Paul District, Corps of Engineers
1135 U. S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

Re: Review of Draft Environmental Impact Statement and Feasibility
Report for Flood Control, Bassett Creek Watershed, Hennepin County,
Minnesota (ER 75/926).

We have completed our review of the above referenced environmental
Impact statement and feasibility report. The report is well-organized
and comprehensive in relation to the overall resources management plan-
ning.

There are no known Indian Trust lands or interests in the project area;
therefore, we do not anticipate any adverse effects from the proposed
project.

Thank you for the opportunity to review the statement and report.

Sincerely,

Acting Area Director
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United States Department of the Interior
BUREAU OF MINES

BUILDING 20, DENVER FEDERAL CENTER

Office of DENVER. COLORADO 80225

Chief Intermountain Field Operations Center

October 14, 1975

Colonel Max W. Noah
District Engineer, St. Paul District
U.S. Army Corps of Engineers
1135 U.S. Post Office and Customs House
St. Paul, Minnesota 55101

Dear Colonel Noah:

Personnel of the Intermountain Field Operations Center have reviewed
the Corps' draft environmental impact statement and feasibility report
for flood control on Bassett Creek watershed, Hennepin County, Minn.
(ER-75/926), as requested by Bruce Blanchard, Director, Office of
Environmental Project Paview, U.S. Department of the Interior, on
September 23.

In general the documents are clear, concise, well written, and well
organized. The technique of utilizing a three-document framework, in
which supporting data, environmental aspects, and feasibility studies
are presented separately, is particularly refreshing and appropriate.
Such an approach avoids redundancy in the individual documents and
expedites our review process.

In view of the scope and location of project measures, we anticipate that
the project will have no adverse impact on mineral resources and related
industries in the watershed, and we have no objection to the project or
the documentation.

One of the major facets of the Corps watershed studies conducted for the
project area concerns the interrelationship between advance planning and
the potential for increased runoff that will result from anticipated
urbanization of the watershed. The hydrologic study (section H-appendix 1)
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acknowledged that the watershed is rapidly urbanizing, that progressively
larger discharges are expected as urbanization increases, and that runoff-
urbanization models have been compiled for the watershed. Such modeling
studies provide a valuable data base for wise and judicious flood plain
management planning, and although development of flood plain regulations is
the responsibility of local governments, we suggest that the Corps attempt
to prevail upon them to utilize such information.

Sincerely yours,

R Vmond L. Lowrie

cc: Special Assistant to the Secretary, North
Central Region, Chicago, Ill.



UNITED STATES DEPARTMENT OF COMMERCE
The Assistant SewterV fer Siolene and Technolegy
Washington, D.C. 20230

October 15, 1975

Colonel Max W. Noah
District Engineer - St. Paul District
Corps of Engineers
U. S. Department of the Army
1135 U. S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

The preliminary draft feasibility report for flood control
"Bassett Creek Watershed, Hennepin County, Minnesota," which
accompanied your letter of September 9, 1975, has been re-
ceived by the Department of Commerce for review and comment.

The report has been reviewed and the following comments are
offered for your consideration.

Although flood forecasting-flood warning services were men-
tioned under "other alternatives" no description was included
regarding the extent of the services. Since a flood warning
service is a non-structural alternative, it is considered an
oversight not to include the type of services as shown on the

enclosure that are available from the National Weather Service,

Weather Service Forecast Office, in Minneapolis which also has
a long-range weather radar.

Thank you for giving us an opportunity to provide these comments,
which we hope will be of assistance to you.

Sincerely,

Sidney R. Gallere
Deputy Assistant Secretary
for Environmental Affairs

Enclosure



U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL WEATHER SERVICE CENTRAL REGION
Room 1836
601 East 12th Street
Kansas City, Missouri 64106

October 17, 1975

WFC2x2

District Engineer
Corps of Engineers
1135 U. S. Post Office
and Custom House

St. Paul, MN 55101
Subject: Preliminary Daft Feasibility Report - Bassett Creek

Watershed, Hennepin County, Minnesota

Reference: NCSED-PB, September 9, 1975

Dear Sir:

Reference is made to your letter which transmitted a copy of the Feasibility
Report for Flood Control for the Bassett Creek Watershed in Hennepin County,
Minnesota, and your questionnaire (attached). Flood forecasting and warning
services are a non-structural alternative to minimize flood damage. Hence,
the following is submitted for your use:

The National Oceanic and Atmospheric Administration (NOAA) National
Weather Service provides no specific flood stage forecasts for the
Bassett Creek Watershed, Minnesota. The technology of accurate river
and flood forecasting is dependent upon adequate and timely rainfall
and river stage reports, and it is even more essential that such basic
data be available, particularly rainfall reports for flood-prone areas.
The Bassett Creek Watershed is in the Minneapolis River District. Current
funding restraints prevent National Weather Service operation of the
relatively dense networks required for specific stage forecasts for the
multitude of small streams. However, this problem has been resolved as
follows:

Hennepin County, Minnesota, is in the service area of the Minneapolis NWS
Office. In addition to the routine two-a-day weather forecasts, special
forecasts of severe storms and general flash flood warnings for small
streams in the county are issued as required by meteorological events.
Hennepin County is within the range of the radar at Minneapolis which is
capable of detecting the area and movement of intense precipitation.
Radar observations of intense rainfall and projection of storm movement
give some lead time for flash flood warnings, which are promptly dis-
seminated to all news media and local officials by the best communica-
tions available, including telephone.
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We have no other comments. The other parts of the report appear to be
satisfactory. If you have need for further information, please telephone
me at 816-374-3229.

Sincerely,

Elroy C. Balke
Regfonal Hydrologist



United States Department of the Interior
GEOLOGICAL SURVEY

RESTON, VIRGINIA 22092

.+FFIt+E(I IIIE DIRFA; I<

ER-75/926

District Engineer
U. S. Army Corps of Engineers
1135 U. S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Sir:

We have reviewed your draft environmental impact statement and
feasibility report on flood control in the Bassett Creek watershed
and offer the following suggestions.

The presentation of the plan and its alternatives could be enhanced by
including in the environmental statement flood outline maps for the
existing condition, the proposed plan, and the environmentally more
desirable alternative. Two such maps are provided in section H of the
appendix to the feasibility report (H-25 and 26) but they would be
particularly appropriate for the consideration of alternatives.

The costs of the non-structural alternatives 2 and 3 (DES, p. 42-43),
and the open channel alternative 6-E (DES, p. 48) are only given as
totals. Since these figures are so much higher than those for other
plans, a partial breakdown of costs to put them into better perspective
would be desirable.

The hydrologic and hydraulic analysis of the plan (section H, appendix
to feasibility report) appears to be soundly derived.

The environmental statement does not evaluate impacts of the various
phases of the proposed project on water-table conditions in the glacial
drift (FR, appendix I, p. B-7 and plates H-I, H-2), nor on artesian
heads in the sandstone and dolomite aquifers. Effects of the tunneling
and channelization on ground-water hydraulics, storage, water levels and
possibly local underflow in the artesian aquifers should be considered.

ayneeRVE
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The final statement should present more quantitative information on both
the unconsolidated water-table aquifer and any affected artesian aquifer
(especially typical permeabilities, storage coefficients, and normal
water levels) and should evaluate both beneficial and adverse impacts.

Thank you for the opportunity to comment on the environmental statement
and feasibility report.

Sincerely yours,

jirector

to



" 1U.S. DEPARTMENT OF TRANSPORTATION

A FEDERAL HIGHWAY ADMINISTRATION0 REGION 5

Suite 490, Metro Square Building
St. Paul, Minnesota 55101

October 30, 1975

IN REPLY REVCO TO:

Colonel Max W. Noah
District Engineer
St. Paul District, Corps of Enqineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

As requested, the draft of your feasibility report for flood control in
the Bassett Creek watershed, Hennepin County, Minnesota has been reviewed.
We have no substantive comments to offer.

Federal Highway Administration comments regarding your draft envronmental
statement (EIS) were offered separately, by our Regional Administrator's
letter of October 14, 1975.

We would appreciate copies of your final feasibility report and EIS for
future reference relative to highway drainage plans for 1-94 and 1-394.

Sincerely yours,

E. Dean Carlson
Division Administrator



United States Department of the Interior
BUREAU OF OUTDOOR RECREATION

LAKE CENTRAL REGION
3853 RESEARCH PARK DRIVE

IN REPLY PETER TO: ANN ARBOR. MICHIGAN 43104

D6423
xG26 MN October 31, 1975
NCSED-PB

Colonel Max W. Noah
District Engineer
U.S. Army Corps of Engineers,

St. Paul District
1135 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

In response to your request, we have reviewed the preliminary draft
feasibility report and draft environmental impact statement for
Flood Control, Bassett Creek Watershed, Hennepin County, Minnesota.
The following comments are provided to assist you in preparing

revised drafts of these documents. Official Department of the
Interior comments will be made when the Department is requested to
make a formal review.

Feasibility Report

The report should make reference to the Twin Cities Level B Study.
Any proposed developments should be coordinated with the final
Level B report to assure compatibility with the recommendation of the
study.

Several alternatives, including the selected plan, involve flood
storage in Jordan Park (Bassett Creek Park) and Brookview Community
Park. Portions of these parks have been acquired with monies from the
Land and Water Conservation Fund (L&WCF), administered by the Bureau
of Outdoor RecreL-ion (Project 27-00600, Jordan Park and Project
27-00267, Brookview Recreation Area). The report should indicate
L&WCF involvement in these parks. The feasibility report states that
an earthen embankment will be constructed on the eastern boundary of
JordAn Park. The dimensions of this embankment (height, number of
acrea of parkland required) should be indicated. The Existing Land
Usp F. p (Plate B-5) could also be revised to show the present
b,..zi~es of Jordan Park. The use of these two parks for flood
storage and, in the case of Jordan Park, for an embankment may
- GnSLitute a change in land use.

P~
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Any chang- - land use within a park funded with Land and Water
Co- .... -16 -. a 6(f) conflict. Section 6(f) of the
Land a. ....er Conservat,., i- &ct states that "no property
acquired or developed with assi. . .. ,under this section shall
without the Approval of the Secretary : 'a Interior be converted
to other than public outdoor recreation uses. The acceptable means
of satisfying such a conversion is the substitut±.n of other
recreation lands of at least fair market value and of reabI., -h

equivAlent usefulness and location."

We have informed Mr. James T. Solem, Director of the State Office
of Local and Urban Affairs in St. Paul, Minnesota, of these potential
conflicts. Any plans for these parks should be coordinated with his
office. He can be reached by calling 296-2102.

Draft Environmental Statement

The environmental impact statement should make reference to the Twin
Cities Level B Study. The possible involvement with Section 6(f)
of the Land and Water Conservation Fund Act, relative to Jordan Park
and Brookview Recreation Area, should be discussed and the impacts
of that involvement included in the section on Impacts on Recreation.

Please feel free to contact this office is you have any questions on
the potential 6(f) conflict.

Sincerely yours,

JOHN D. CHERRY
Regional Director

Robert J. BlaT
Acting
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NNESOTA STATE PLANNING AGENCY CAPITOL SQUARE UILDING 0 ST. PAUL. MINNESOTA SS01 * PHONE 6121 221.3091

January 29, 1976

Mr. John D. Cherry
Regional Director
Bureau of Outdoor Recreation
3853 Research Park Drive
Ann Arbor, MI 48104

RE: Possible Section 6(f) Conflicts Occurring on LW27-00600 and LW27-00267

Dear Mr. Cherry:

The question has arisen concerning a possible section 6(f) conflict resulting
from a U.S. Army Corps of Engineers flood control project on-Bassett Creek.
This project has involved two LAWCON fund assisted parks - LW27-00267 and
LW27-00600. Portions of both parks have been designated as flood water
storage areas while LW27-00600 has also been selected for the placemet of
a flgod control embankment.

Though flooding along Bassett Creek has always been of short duration, the
creek flows through a highly developed section of suburban Minneapolis and
there is obvious potential for extensive flood damage to homes and businesses
near it's banks. Recent flooding has caused a demand from the areas residents
that something be done on Bassett Creek to control the flood waters. In
response, the Army Corps of Engineers has prepared a draft feasibility
report for flood control. This report contains the plans for LW27-00267 and
LW27-00600.

After discussing details of the flood control project with Robert Stenfors
of the U.S. Army Corps of Engineers; present and future park development with
Ed Brandeen, Crystal Park Superintendent; and making personal on-site
inspections, I have drawn a few conclusions.

The water storage area on LW27-00267 will require no construction within the
park. It will merely be used as an area for excess water to stay during the
course of a flood. As the flood waters receed, water will drain off the
storage area and gradually Bassett Creek will return to it's banks. The
flood storage area will dry out completely and the entire area will be
available for normal recreational pursuits. The elapsed time from the
beginning of a flood to complete drainage is, at the most, one week. Storage
water will not interfere with any development on the site.

AN EQUAL OPPOkTUNITY EMPLOYER



Mr. John D. Cherry
Page 2
January 29, 1976

The proposed embankment for LW27-00600 will be located in the southeast
corner of the park area with the major portion of the embankment not actually
within park boundaries. The elevation at the top of the embankment will be
approximately at 850 ft. (above sea level). The embankment will allow this
area to be used as a flood water storage area while also protecting nearby
housing. Again, the flood water will remain less than one week in a year.
The embankment will measure approximately 10 feet wide at the top, 40 to 50
feet wide at the bottom, and average about 6 feet high. It will not restrict
use in the park in any way and will not be located near any present or future
development. (Incidentally, all future development will be placed at an
elevation above 850 feet with the exception of a trail on the creek bank).
Though, the City of Crystal does not plan to utilize the bank as a trail or
path, the potential does exist. The embankment will be completely landscaped,
to include grass, trees, and perhaps shrubs or bushes. Aesthetics in the
park won't suffer because of it's presence.

In conclusion, it is my opinion that neither utilizing LW27-00267 and
LW27-00600 as water storage areas for one week per year nor the construction
of the proposed embankment constitutes a section 6(f) conflict as defined

in insert 74-5, part 685.2.1 of the Land and Water Conservation Fund
Grant Manual. I have also enclosed a map of LW27-00600 illustrating the
embankment for your review. Please contact me if you have any further
questions.

Sincerely,

Louis Jambois
Project Officer
Parks and Recreation Grants Section

LT /pkb

E..:losure



UNITED STATES q,
Z ENVIRONMENTAL PROTECTION AGENCY

REGION V
230 SOUTH DEARBORN ST.

CHICAGO, ILLINOIS 60604

;17 1975Colonel Max W. Noah, District Engineer -
St. Paul District, Corps of Engineers
1135 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

As requested in your letter of September 9, 1975, we have completed
our review of the Feasibility Report for Flood Control in the Bassett
Creek Watershed in Hennepin County, Minnesota. Our reply concerning
the Draft Environmental Impact Statement of August, 1975, will be
transmitted under separate cover.

Although the proposed project is primarily concerned with flood
control in the watershed, the Feasibility Report is somewhat lacking
in the attention it gives to water quality. The report does not
inventory industrial and municipal point discharges or non-point
sources of pollution within the Bassett Creek Watershed. With
continued urban development expected in the watershed, consideration
should also be given to the environmental impact of increased urban
runoff upon water quality. It is not clear from the report whether
or not structural measures will adversely affect the natural purifying
capacities of the streams on which they are proposed. These structural
measures include those that will significantly alter channel widths,
depths, velocities and discharges.

The effect of the selected plan on groundwater quality is not included
in the report. In view of the fact that groundwater quality in the
watershed is generally deteriorating, the effects of implementing
those aspects of the selected plan which would tend to increase
groundwater absorbtion should be reported. Additionally, the report
should discuss the ramifications, if any, of the proposed project
upon the water table in areas of the watershed adjacent to construction
sites.

We agree with local citizens and the Feasibility Report that extensive
channel modifications within the watershed are undesirable and
unnecessary. However, some channel widening and excavation is
nevertheless proposed in the selected plan, and, at this stage in
planning, the report should address measures which will be taken
to minimize and control pollution from construction activities.
Since a considerable amount of earth materials will be displaced
during excavation and channel widening, it will be imperative to



o v 7 1975

know whether or not bottom and stream bank sediments are polluted.
Excavation of polluted materials could have a serious degrading impact
upon water quality, and upon potential disposal sites.

We presume that the 8, 8 , and 10 foot diameter conduits proposed for
the section between Irving Avenue North and the Mississippi River
will be capable of accommodating the discharge of a 100-year flood.
However, the maximum discharge this conduit system can accommodate
should be stated within the report.

We appreciate recreational improvements and beautification measures
proposed in conjunction with flood protection, and also the attention
the report directs toward flood plain regulation. Good flood plain
management should definitely be required in conjunction with the
proposed project. The model ordinance of the Bassett Creek Flood
Control Commission is straightforward and sound in its approach to
flood plain regulation. But provision for enforcement of flood
plain regulations is less clear, and the attitudes of individual
communities and other private interests within the watershed should
be discussed. Potential conflicts and unconformities should be
addressed in the planning stage. A contradiction appears to exist
between proposed flood plain regulations and anticipated future land
use in the 100-year flood plain (Appendix I, B-60). Specifically,
Table 25 indicates that residential, commercial and industrial land
use is expected to increase sharply within the 100-year flood plain.
Such development would have to be viewed as having a degrading impact
upon the environment. In summary, the implementation of flood plain
regulations needs to be clarified.

The report should be submitted for review to the regional planning
agency in the area, the Metropolitan Council of the Twin Cities, in
order to ensure conformance with current development plans. In
addition, the report should be submitted for review to the City of
Minneapolis to make certain that the selected plan is coordinated
with the combined sewer separation program now underway in the city.
Finally, the report should be submitted for review to the Metropolitan
Waste Control Commission to ensure coordination with sanitary sewer
infiltration/inflow studies that agency may be sponsoring in
communities in the Bassett Creek Watershed.

Thank you for the opportunity to comment on this Feasibility Report.

rely yours,

eia 4
Regional Administratl



STATE OF MINNESOTA
DEPARTMENT OF HIGHWAYS
ST. PAUL. MINN. 55155

October 31, 1975

Colonel Max W. Noah
District Engineer
St. Paul District, Corps of Engineers
1135 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

In reply refer to: 330
Draft Feasibility Report for Flood Control
for the Bassett Creek Watershed

Dear Colonel Noah:

We have reviewed the above report and have the following comments:

Appendix 1 (Section G Division of Plan Responsibilities)

it is stated in this section that the portions of the project constructed
in highway right.-f-way will be maintained by the Minnesota Highway
Department.

It should be noted that although maintenance of the portions of the
project constructed in highway right-of-way will be maintained by the
Minnesota Highway Department, costs for such maintenance will be
apportioned between the appropriate interests and the Minnesota Highway
Department in the same manner as for the original construction as described
in this section.

We appreciate the opportunity to review and comment on the draft report.

Sincerely,

Charles E. Burrill
Assistant Commissioner

AN EQUAL OPPORTUNITY EMPLOYER



STATE OF

DEPARTMENT OF NATURAL RESOURCES
CENTENNIAL OFFICE BUILDING ST. PAUL, MINNESOTA • 55155

November 25, 1975

Colonel Max W. Noah, District Engineer
St. Paul District, Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, MN 55101

Dear Colonel Noah%

NCSED-ER FEASIBIITY REPORT FOR FLOOD CONTROL AND DRAFT ENVIRONMENTAL
IMPACT STATEMENT, BASSETT CREEK WATERSHED

The Department of Natural Resources has reviewed the "Feasibility Report
For Flood Control" and "Draft Environmental Impact Statement" for the
Bassett Creek Watershed, Hennepin County, Minnesota. This Department
generally supports the selected alternative for flood control which in-
cludes the following; replacement of the existing 1.5 mile conduit out-
letting Bassett Creek to the Mississippi River, flood storage, channel
works, flood proofing, and the continuation of flood plain regulations
and flood insurance in the upper watershed area. provided that the miti-
gation measures discussed below are included.

The selected plan proposes to reduce the 100-year flood level on ledicine
Lake by repairing the existing outlet weir and by modifying the channel
downstream of this repaired outlet structure. There are two fisheries'
problems which must be addressed with this proposed action.

First, reduction in spring high water levels of a fraction of a foot will
reduce the amount of shoreline marsh areas available for northern pike
spawning. To offset this loss, a minimum of 20 acres of controlled nor-
thern pike spawning area, acceptable to DNR, will have to be established
in Plymouth Creek or another suitable location in Medicine Lakds immediate
watershed.

Secondly, any alteration to the existing outlet should maintain, or pro-
vide, a grate similar to the "one at the existing weir. This will prevent
adult northern pike from leaving the lake in the spring. The repaired
outlet and channel ir provement proposed can be expected to create greater
fish concentration problems below the dam than now exists. The proposed
improvement will create free-fall conditions at the weir which will pre-
vent returning northern pike from entering Medicine Lake.

In conjunction with the construction of the underground conduit, a fish
barrier will be constructed to prevent the upstream movement of fish. The
Department of Natural Resources supports the inclusion of this feature into
the plan which will prevent the migration of rough fish into the watershed.
This Department should be consulted for design recomnendations when plans
are being proposed.
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A benefit to wildlife would accrue if another fish barrier were built
in the lower one mile of Plymouth Creek just before it enters Medicine
Lake. Carp would be eliminated from numerous wetland areas found in the
Plymouth Creek U.'atershed. This barrier would reduce the supply of young
carp to 1ledicine Lake and improve production of native wildlife associated
with the wetland environment in the watershed. Northern pike would be
provided access to the watershed by means of a temporary operated fishway
or by moving them over the barrier. This would be a desireable feature
which should be incorporated into the selected plan if at all possible.

The iemoval of natural obstructions (stumps, brush, logs, rock, vegeta-
tion and its by-products) in and along the stream will significantly alter
or destroy fish and wildlife habitat. The use and interpretation of the
adjective "excessive" used to describe this debris is questioned. What
criteria will be used to determine the amount of this "natural debris" to
be removed from Bassett Creek? Removal of trees with partially exposed
root systems and snags will eliminate habitat for fishes and other aqeatic
organisms. The need for re:,.oval of "stands of extremely dense brush" is
also questioned. The specie!. and numbers of fish and wildlife inhabiting
the stream sections to be snagged and cleared should also be determined.

In tlie stream section from Dresden Lane to upstream of T.li. #100, the re-
landscaping of the north end of Rice Lake storage area should include plan3
for the planting and seeding of vegetation which encourages residince and
other uae of the area by wildlife. Planting should provide food and cover
for wildlife. It is best to contact regional staff wildlife e:xpertise in
regard to planting recoim-nendations. These recouwendations should also
apply to the landscaping of all earthen embankments to be constructed in
the flood control project. Visual barriers should also be planted with
vegetation which encourages wildlife as well as enhancemnent of the aesthe-
tic qualitics of the natural stream setting.

COIMIENTS ON D,FT EIS:

1. Section 1.04

The last sentence of this section is incorrect and should read as follows:

"The selected plan has average annual benefits of $1,033,000, average
annual costs of 543,000, and a benefit cost ratio of 1.90 to 1,"

2, Section 2,44

This section is only partially correct. The total value of tangible
flood loses willincrease in the future, as stnted, but not for all of
the reasons given. It should be ni, ted that future urban renewal pro-
grams and continued residential, industrial and conmeicial development
in the flood plain are tubject to flood plain regulatious which requires
flood protection to the 100-year flood level. Furtheruore, futurz, il.-
provements and structural replacements are also pemnitted under flood
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plain regulations which require them to be protected against flooding.
Therefore, new development in the flood plain and structural altera-
tions and replacements of existing structures would have a minimal
contribution to future flood loses.

The first sentence on page 20 should be re-punctuated. As presently
written, it could be interpreted two different ways which causes con-
fusion.

3. Section 4.33

This section is only partially correct. It is true that flood plain
zoning regulations restrict alterations and extensive repairs to ex-
isting non-conforming uses within the regulatory floodway but the
overall impacts are not as significant as they have been stated.
Normal maintenance and repairs are permitted for all existing flood
plain structures and existing structures in the flood fringe could
be extensively repaired or altered, if protected to the 100-year
flood elevation. Also, existing structures in the flood plain, and
future structures in the flood fringe when protected to the 100-year
flood elevation, are eligible for federal or federally subsidized financ-
ing with the purchase of a flood insurance policy.

4. Fsection 4.35

This section on flood insurance is inaccurate and is lacking detail.
We would suggest this section to be revised considering the following
information.

The National Flood Insurance Program is separated into two phases; the
emergency phase and the regular phase. Under the emergency phase of
the program, insurance premiums are heavily subsidized by the federal
government. Coverage for new or existing structures is available up
to $35,000 for single unit residential structures ($10,000 for contents)
and $100,000 for non-residential structures ($100,000 for contents).

Once a detailed engineering study is completed which establishes the
severity of the flooding threat within a community, the community is
converted to the regular phase of the program. Rates for new structures
are no longer subsidized and are referred to as "Actuarial Rates" and
the level of coverage is double that of the emergency program. New
structures within the flood plain must be insured at actuarial rates
but owners of existing structures may purchase the first phase of the
total coverage at subsidized or actuarial rates, whichever are lower.

5. Section 4.45 and 4.49 - "Human Aspects"

Within these two sections, there i reference to evacuation of three
hones as well as evacuation of [our homes. From these statements, it
is difficult to ascertain if the evacuatinn associated with the project
would be three or four homes. These statements should be clarified.
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6. Section 4.51 - "Economic Aspects"

The benefit/cost ratio of 1.90, as stated, includes annual recreation

and advance replacement benefits which have not been documented in this

section. Annual recreation benefits amount to *2P1500 and advance re-

placement benefits are $150,000 annually. Including the 0B55,000 re-
duction in annual average flood damages, gives a total annual project
benefit of $1,033,500. The total annual project costs are 543,000 and
the resultant benefit/cost ratio is 1.90.

"DRAFT FIASIBILITY REPORT FOR FILOD CONTROL"

1. Pages 96-97 - "Division of Plan Responsibilities"

An additional responsibility of the local sponsor is to acquire all the
necessary perits from the State of 1linnesota.

2. Page C-4 - "Future Flood Damages"

This statement is basically the statement contained in Section 2.44
of the Draft EIS. It is incorrect and should reflect those corrections
referenced earlier in this letter.

3. Page D-2 -

The footnote on the bottom of this page is incorrect.

Minnesota communities are required to adopt and enforce flood plain
management regulations within six months after notification by the
Coumassioner of the Department of Natural Resources that sufficient
technical data are available to do so. Also, the current federal
requircnent for a community to join the National Flood Insurance Pro-

gram is as follows: a community must join the National Flood Insur-

ance Program by July 1, 1975, or one year after it has officially been

designated as flood prone, whichever is later.

4. Pages D-7--D-10 "No Action-Maintain Base Condition"

The status of watershed communities which have adopted flood plain regu-
lations and have joined the National Flood Insurance Program should be

updated. As of this date all communities within the watershed have
adopted flood plain zoning ordinances except Plymouth and Crystal which
are in the process of doing so. Medicine Lake is the only watershed
community not enrolled in the flood insurance program and is not pre-
sently required to do so by federal or state legislation.

5. Page 11-20 - "Hydraulics of Selected Plan"

(a) The following sentence is ambiguous:

"Chaniels would be designed for easy maintenance, stable sido slopes and
a degiate frotbo:,rd." What specifically is adequate freeboard? This
should be statred.
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(b) Page 11-21

It is stated that the proposed floodwall on the leftbank of the channel
downstream of Glenwood Avenue would not be built to the standard project
flood elevation because a flow split would occur upstream of the flood-
wall. We request additional information pertaining to this.

With the proposed project, at what elevation would this flow split occur?
Would the flow split occur at an elevation below the standard project
flood and above the elevation of the proposed floodwall? Our primary
concern is: would the floodwall be overtopped before the channel split
occurs upstream?

6. Page 1-12

The first paragraph on this page should be updated. Minneapolis and
Medicine Lake have recently adopted flood pl.in zoning ordinances.

7. Page 1-17

The National Flood Insurance Act should be referenced as the "National
Flood Insurance Act of 1968 (PL 90-448) a&. amended" and not the "National
Flood Insurance Act of 1976".

8. Page 1-18

The first sentence of the first full paragraph should be changed because
New Hope is now presently enrolled in the flood insurance program. Also,
the last sentence of the following paragraph shoul- be written as follows:

"After June 30, 1975, or one year after a community's initial notification
of being flood prune, no loans will be approved in designated special
flood hazard areas unless a flood insurance policy is purchased."

The Department of Natural Resources recognizes the necessity of providing
flood protection to the residents and industry located in the Bassett Creek
Watershed. We note that the lack of planning on the part of municipalities
in the upper portions of the watershed where the problems originate now re-
quire that flood protection works be constructed in the lower portion of the
Bassett Creek Watershed.

In conclusion, the mitigation which will be required for the loss of northern
pike spawning areas within the Medicine Lake area should be coordinated through
the DNR Metropolitan Area regional staff. The DNR Metropolitan regional office
is located at 1.200 Warner Road, St. Paul, 11N, (612) 296-7523.

Sincerely, /

C-
Gene' l!. Hollenstein

TL:cnb Acting Director
ccs PERT members

Division Directors

Regional Administrator, !egion 6
Attn: Regional 1ydi'ologist
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Is O"Id be b"10tst is She disoumios of water quality to
slode she loat in ad ento* of stom. sewerage and an inventory

of votes wneivo *tsehaswse 14C*diag t"e cueracteristics of the
*UebV... SeCeed. too 0ff9C46 06 water quality from clearing.
aema% set wedUm renal cannot be assessed until informstion
to made *satabte as wetber the bottom and stream bank sediments
a" Pettaged. ?hMir4. the effects on Increased future urban
uMott 660014l be disCUSSied. Finally. there aboald be an assessment
MAd a 016941000% on what. if any. water quality standards will be
wiolated bf 460 action.

Mwe desy 1* ceraed over the general deteriorat ion of cerrain
wator wT1es is the area. It io necessary to Inclu~de in,mI!a~ a smios on tbe effect on ground water. The watershed.

during mnet of the yeau. Is a discharge area for ground water but
during lhe dry periods the mra woud temporarily be recharging. Some
dlsevee o m eesary on bow ad when this occurs in conjunction with
theo sevircematl effects that night result from the project.

go uaderstasd that the tunnel proposed under the Corps of Engineers
no*& est tol project Is cloned conduit, where a minimum of Infiltration
sad filtration would occur. It Is, however, not fully disclosed what
will take placm dowastresmis Inthe deep tunnel. The effects of draining
a rosad *&%or table, by Infiltration or affecting the quality of ground
water by exfiltratim Is unknown sad should be discussed.

UIe effect of thi project on hydralics of the watershed Is presently
amer. What effect will thepject hav* on stream velocities and
low flow? fill the project affect the assimilative capacity or the
matura) purification capabilities of the streams involved? Will
the labes have reduced or Increased flushing rates? These questions
mme Importat to the overall assessmnt of impacts.

It the previously mentiooed Impacts are :Identified,* it would then
be possible to expound on the witicating measures that can minimize
the Impacts.

The Agoscy suggests that the project include mitigating measures
to eautrol acm-point source and highway drainage to a greater extent.

So whle success of the flood control project lies In the attitude.
am Mirr. aii of the uunicipalItjes on flood plain
ams m est. Tb Agency would support the adoption of strong
enferemost policies or regulations to be implnmented through the



In sumeary, the Minnesota Pollution Control Agency appreciates
the opportunity to comment on the Draft EIS and feels confident
that if the above mentioned considerations are included in the
project formulation process, which includes a strict considera-
tion of the environmental consequences and measures to minimize
them, the project will have an overall beneficial impact.

The MPCA's technical staff is available to discuss our concerns
in greater detail if necessary. If you h any questions,
please feel free to contact me.

S ly

P er L. Gove
Executive Director

cc: Agency Board
Mr. Russell Peterson, President's Council on Environmental

Quality
Mr. Francis T. Mayo, Regional Administrator, U.S. EPA, Chicago
Mr. Robert L. Herbst, Minnesota Department of Natural Resources
Mr. George Hemphill, U.S. Fish and Wildlife Service
Barr Engineering (Leonard Kramer)
Bassett Creek Flood Control Commission
Cities of Crystal, Plymouth, Golden Valley, Minneapolis, New

Hope, St. Louis Park, Minnetonka
The Honorable Donald M. Frasr, llll Longworth House Office Bldg.
The Honorable Joseph E. Karth, 1408 Rayburn House Office Bldg.
Minnesota Highway Department

£



300 Metro Square Building, 7th Street and Robert Street. Saint Paul. Minneeota MIO Ar.. 68 w-401

December 8, 1975

Colonel Max W. Noah
District Engineer
Corps of Engineers
Department of the Army
1135 U. S. Post-Office & Custom House
St. Paul, Minnesota 55101

RE: Draft Environmental Impact Statement & Feasibility Report
Flood Control Project, Bassett Creek Watershed, Hennepin County
Metropolitan Council Referral File No. 3046

Dear Colonel Noah:

At its meeting of November 20, 1975, the Metropolitan Council considered the
attached report of its Environmental and Transportation Committee on the
proposed plan for flood control on Bassett Creek. The Council found the pr-
posed plan in accord with Metropolitan Development Guide policies and plans
and directed the forwarding of its report to you as Its official comments and
recommendations.

Thank you.

(Sincerely,

JB:emp
Attachment
cc: Jim Schoettler, Metropolitan Council Staff

An Agenoy Created to Coordinate the Planning and Development of the Twin citiem Metropoelt Ato ONml
Anoka County 0 C r Coun.ty 0 lhot County 0 Umasopin County 0 asmf Oounty o Sot Coeaty 0 W .Io Ogumg

9
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RESOUIO@N
(Ij Aldrmn dhe Green)

14 = =sl~ k City's latent to

ArmyBagasen Ifawe e Il
Phau to Control stum waicis
wile the watersbed is %d
-sped and is acceptable to tae
liassoi Cwek Fhsei Contioll
Caumlsalse, and sligfr

Whereas, the Cities of Miimnec-
polls. St. Louis Park. Crysal.
ilnnetonka. Robinsdale. Golden

Valley, New Hope. Medicine STATE OF MINNESOTA,
Lake and Plymouth have entetedl
inth a joint and cooperative'
areement under the authority of County of Hennepin, aS.
Chapter 411.51. Minnesota Statu-
tes-, and

Wheeeas. said joint agreement CITY OF MINNEAPOLIS,
-itcs a commission to investi-

ate. study. pifn and control
storm waters within the Bassett
0-vek Watershed: and I. LYALL A. SCHWARZKOPF, City Clerk of Minneapolis. in the County of
IWhereas, the Bas ott Croek
Flood Control Commisiion Pas
requested the St. Paul District Hennepin and State of Minnesota, do hereby certify that I have examined the
Corps of Army Ent.:nccrs to O!d
and assist in prepaiint! a ie(nbi-
bWe plan to control slorri watorh attached copy of. a asalat ion
within the watershed; and

Whereas, the Crops of Army ________________

Engineers h'ns cooverat('d with adopted by the City Council of said city at an adf amarned
the Bassett Creek Flood Control
Z ornmisvinn in the nrcparation -throhedoth Iit _______________
of Phase U of their planning nad Meeig hrefhodont&.12t_
the United States CongrerS has
now ant-roved and anuronriated day 0ftaRRm *Arz. 1. a4Nd have carefully
sIIoo.flo 10 work With tVie W'ssctt
Cre'4 FlondE Cortrl Commission
on Phase M-l and sO Am compared the same with the original thereof, now on file In this offima and

in thtthyw hl ie i yeso- that said attached copy is a true and correct copy of said original, and of
-AMo ot intent from the City of i

Minneapolis or ot someg otheruro
member munieipality to proviael the whole teef
"-af assurances required by'
Title 23 of th nted btates W EEOI ae ee
code; and*INWTESW EEFIhaeb -

,Wnereas, the local assurancesi
required by the Corps of Army unto set my hand and affixed the cor-
Engineers would ontM he reqoi-
ad ai a aeaiwke and ,rconomicauy
acceptai projeet is developed;; porate seal of said City thisZ20th.

w hereas, the Bassett Creek
Flood Control Commission has day of Septeumber
requested the City 01 wInneapo-
Us* to express its intention to pro-
vide said assurances by adoption A.D., 1924L-.
of this resolution, aid

Wnereas, tis resolution is
mereiy one of intentk to cooper-
ate with'the Coips ot Army ha- IFsineer. if a feasible project is
developed and Ab acceptable to
te Dawset Creek kL fod 4,oatrol
ComIssion and does not cown-
mithew City ot Mainneapolia tol

waefom habeaset Creek and'
s. _Proteetion agsast flooding;

on bausedt Crank; and



Witereas, tile majority of the
construction required will Wae
place in the City of Minfleapo-
fis;
Now. Therefore. Be It Resolved

by the City Council of the City
of Minneapolis:
1. That the United States Army

Corps of Lngilivers shall be. and
hereby is, requested to report on
riossiolle local iprovenitats for
flood control under the atiority
contrained in a resolution adopted
.April W6t2 by the United Slaies
Scriate, Committee on Public
Works.

2. That the City is aware of '.he
local cooperative requiremtents in
Tile 33 of the United States Code
at-,d agre"s thiat if a fcabible anu
tucc.t~tule Projc~t is tlexcioped
&.nd approvcd by the llassct
Urlek i loid Control Commission
and it the Bassett Creek Flood(oto Coilsin sualt
the c:ity of Minneapolis will pro-
vide ti~c following iteins of local
cooperation, including, but not
necusszrily iii-wted to. the tot.)
lowing:

a. Provide without cost to the
United Stales all lands, ease-
menis. and rights-of-way neves-
sur,.j for the construction of the
proposed project;

b. Vold and save the United
States !:ec fronm damazges due tu
tile construction works;

c. Maintain and operate all tile
workti after completion in accord-
ane with regulations prescribed
oy tile Secretary of the Army;

d. Provide without cost to thle
United States all telocations oi
1 dildings and utilities. highway
bridgvs. spwers, related andi
spctal facilities, and local bet-
'ernlents;

V. I 1o.'.ca iiie Clat ell-
ciacwtoa' ('1 nnliouxu chtalk-
,ea IS tA On eluizding areas will bOl
oc permititrd; zind that. if ponu-
in art-aa aajd vapavity arc lim-
5paeu, L.ubSttUte btorage -capaz-
city witl be tirovided proaiptl3,
wiihoul cost to the United btistcs.

3. thiat ilhe City of Wfinneavole,
tn peovaiIi~ said assurances will
re('unec all cities who arc mcim-
hct's oi the Lassett Creek Vlooo
Lontrol Lumrnassion to share iii
ar~y ic.Ituircd costs in aecoi-danc(
watl thle .AiFI, ioweys 1t~jeeuet
a.;d tlhc VukerslitA M~anagetneiit
irla~a for 1bussett Creeik as adop-
led 6,j said Comnmission on l~sa1

-i. I'lit tlie City Clerk shall be,
and hereby is. directed to trans-
init thmee certified copies of fis
Recsolution to the District Engin-1
icr. Corps ot Engineers, banitedf
states Army. 1210 U. S. Post 01.

!f tee and Custom House. St. Paul.f
Minnesota, and one copy to laae
isussett Creek Flood Contirol Com-4
miuss ion.

P~assed September 12, Wf4.
Louis G. DeMars, Presilent of the

Approved September 17. 1974.
At~yert J. Hlatede, Mayor.

Attest: Lyalf A. Sctiwarskopf,
City Clerk.



OFFICE OF CITY CLERK
LYALL A. SCHWARZKOPF. CITY CLERK
311 CITY HALL, MINNEAPOLIS, MINNESOTA 55415
PHONE: 348-2215A Tmf k

November 13. 1975

District Engineer
Corps of Engineers

United States Army
1210 U.S. Post Office & Custom

House

St. Paul, MN 55101

Dear Sir:

The Minneapolis City Council at its October 31, 1975
meeting adopted a resolution coumending the Corps of En-
gineers & Bassett Creek Flood Contr*l Comission for com-
pletion of a study for the control of flooding in Bassett

Creek Watershed.

The Council favors further steps to implement this
plan.

Enclosed are three certified copies of the resolution
adopted by the City Council.

Sincerely.

<yl lAirSchwe,2k
Clerk

LAS :cI
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Nemer Anderson introduced the following resolution and MOVED its adoptions

RESOLUTION
(Army Corps of Engineers
Flood Control Plan for

Bassett Creek)
NIEKAS, Bassett Creek has a major Impact on the City of Golden Valley due to
the fact that the greatest discharge from its tributaries occurs in Golden Vall-
ey, and

MUMEAS Bassett Creek has been of major envirormental and aesthetic importance
to the City, and
HIEhAS, along with the benefit to the community have come the problems of per-
lodic flooding, and

WHEREAS, the City has been a leader in seeking ways to resolve the problems of
flooding on a multi-community basis through its support of the BCFCC, and

WHEREAS, the City, through its representative on the Comnission, has participated
In development of a plan to minimize the impact of the flooding while retaining
the Creek as an environmental and aesthetic asset to the community, and

WMEREAS, the City Council, through Councilmember Rosemary Thorsen, has stated its
public support for preparation of a plan to provide for flood control measures
on Bassett Creek as long as certain matters of local concern are resolved in
order to protect the interest of the City of Golden Valley and its citizens, and

WHEREAS, these matters are still of concern, and the District Engineer has given
assurances that there will be further opportunities for resolution of these con-
cerns before a final plan is adopted, and

WIHEREAS, the City feels that Federal assistance in developing a flood control
plan is a necessity due to the fact that action or inaction will affect potent-
ially not only comsunities in Minnesota but also conmunities in other states
farther down the Mississippi Rivers

NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of Golden Valley
thats

1. The Army Corps of Engineers should pursue funding for the
control of Bassett Creekl

2. General concept approval is given to the plan if, prior to
approval of a construction plan, provision is mae for further
public hearings as requested at the 15 October 1975 hearing,
and the matters of local concern resolved to this Council's
satisfaction;

3. The Council wishes to thanki the Army Corps of Engineers for its
efforts to date in trying to develop a plan h ch will satisfy
the desires of the comonities affected.

Attests tyor

City ,$lerk

The motion for the adoption of the foregoing resolution was seconded by Member
Johnson and upon vote being taken thereon, the following muobers voted in favor
thereof; Anderson, Hoover, Johnson and Thorsen, and the followking voted against
the sms none, ohreupen said resolution was declared duly passed and adopted,
signed by the Mayer and his signature attested by the City Clerk.



0 Phone: 637-8421

1 4 DOUGL DRIVE NORTH
CR AL.MI TA55422

ADMINISTRATIVE OFFICE

December 17, 1975

TO WHOM IT MAY CONCERN:

Following is an extract of the minutes of the December 9, 1975
Spccial Council meeting:

Moved by Councilman Langsdorf and seconded by Councilman Rygg
to adopt the following resolution, the reading of which has
been dispensed with by unanimous consent:

RESOLUTION APPROVING PROPOSED PLAN OF THE BASSETT
CREEK FLOOD CONTROL COMMISSION FOR FLOOD CONTROL.

WHEREAS, the City of Crystal is a member of the Bassett Creek
Flood Control Commission and has participated in
the development of the Commission's Flood Control
Plan, and

WHEREAS, at a public hearing held on October 15, 1975, comments
of members of the Commission and the public were
presented regarding the proposed plan, and

WHEREAS, this Council, pursuant to action at its November 9,
1975 meeting, submitted further comments to the
United States Army Corps of Engineers regarding
said plan, and asked for responses from the Corps
on the comments made, and

WHEREAS, the Corps of Engineers has adequately responded to
the Council's comments and concerns in its letter
dated December 9, 1975; and

WHEREAS, this Council has continuing concern about the ultimate
financing of the projects embodied in the plan and
its impact on the City, but recognizes that these
matters are most appropriately dealt with within
the framework of the Bassett Creek Flood Control Com-
mission;

NOW, THEREFORE, BE IT RESOLVED by the City Council of the City
of Crystal, Minnesota:



TO WHOM IT MAY CONCERN: -2- December 17, 197S

1. It is hereby found and determined that the pro-
posed plan for flood control developed by the
Bassett Creek Flood Control Commission and the
United States Army Corps of Engineers represents
a sound and feasible approach to the flooding
problems in the Bassett Creek Watershed.

2. It is further found and determined that this
Council's concerns regarding certain elements
of local costs with regard to the raising of
roads and the termination of certain streets
relate to matter of local determination, that
final determination of the appropriate course
of action on these matters need not be made at
this time, but that the Council reserves the
right to request future consideration of the
possibility and costs of cul-de-sacs versus
crossings and the raising of some streets.

3. The Council hereby approves the proposed flood
control plan, recommending its approval by the
Corps of Engineers for funding, and thanks the
Corps of Engineers for the review of the ques-
tions posed.

By roll call and voting aye: Langsdorf, Bertrand, Rygg, Buchholz,
Meintsma, McLaughlin; absent, not voting: Rosenthal. Motion carried,
resolution declared adopted.

CERTIFICATION

I, Delores Ahmann, duly appointed and qualified Deputy City
Clerk of the City of Crystal, do hereby certify that I have carefully
compared the above copy of minutes of the Special meetinq of the Crys-
tal Council held on December 9, 1975 with the original thereof on file

/ in my office and the same is a true and correct copy of said original
mainutes.

Witne*p my hand as such Deputy City Clerk and the corporate seal
of said City of Crystal this 17th day of December, 1975.

4,

Deputy city Clerk
SEAL
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Member Lanqc moved and Mt niber Halverson seconded a motion that the. fol lowing resolution
be read and adopted this 26th day of January, 1976.

RESOLUTION NO. 2370

RESOLUTION APPROVING PROPOSED PLAN OF THE
BASSETT CREEK FLOOD CONTROL COMMISSION FOR
FLOOD CONTROL.

WHEREAS, the City of Robbinsdale is a member of the Bassett Creek Flood
Control Commission and has participated in the development of the Commission's
Flood Control Plan, and

WHEREAS, at a public hearing held on October 15, 1975, comments of members
of the Commission and the public were presented regarding the proposed plan, and

WHEREAS, this Council has continuing concern about the ultimate financing
of the projects embodied in the plan and its'impact on the City, but recognizes
that these matters are most appropriately dealt with within the framework of
the Bassett Creek Flood Control Commission.

NOW, THEREFORE, BE IT RESOLVED by the City Council, of the City of Robbinsdale,
Minnesota:

I. It is hereby found and determined that the proposed plan for flood
control developed by the Bassett Creek Flood Control Commission and
the United States Army Corps of Engineers represents a sound and
feasible approach to the flooding problems In the Bassett Creek
Watershed.

2. The Council hereby approves the proposed flood control plan, recommending
its approval by the Corps of Engineers for funding, and thanks the
Corps of Engineers for the review of the questions posed.

The question was on the adoption of the resolution and upon a vote being taken
thereon the following voted in favor thereof: Lange, Briggs, Klick, Halverson,
and Mayor McDonald.

and the following voted against the same: None.

WHEREUPON SAID RESOLUTION WAS DECLARED DULY PASSED AND ADOPTED THIS 26TH DAY OF

JANUARY, 1976.

/James H. McDonald, Mayor
ATTEST:

L. .



RESOLUTION

A RESOLUTION APPROVING A PLAN OF THE BASSETT
CREEK FLOOD CONTROL COMMISSION AND THE ARMY
CORPS OF ENGINEERS FOR FLOOD CONTROL ON
BASSETT CREEK

WHEREAS, in 1969, nine cities joined together under a joint
powers agreement and organized the Bassett Creek Flood Control
Commission, and

WIHEREAS, the Bassett Creek Flood Control Commission has been
meeting on a regular basis for the past seven years working toward
our main objective, which is to prepare and implement an over-all
plan for storing and/or conveying Bassett Creek's flood water
to a properly developed outfall adequate to handle the drainage
area, and

WHEREAS, this commission has spent substantial sums for
engineering design and has conducted public meetings throughout
the drainage area to obtain input from all persons who have an
interest for any reason in the development of the creek, and

WHEREAS, this commission has requested of the United States
Army Corps of Engineers assistance in preparing a flood control
plan which could be constructed by the Corps with the majority of
the monies coming from federal funds, and

WHEREAS, the United States Congress has approved appropriations
to allow the Army Corps of Engineers to participate in the design
of a flood control system, and

WHEREAS, a public hearing was held by this commission and the
Army Corps of Engineers on October 15, 1975, and comments of the
public and of governmental officials were accepted at that time and
certain comments relating to the proposed plan have been discussed
by this commission and responses have been submitted in writing to
many of the parties who raised questions at the public hearing, and

WHEREAS, the proposed plan as approved will result in the
federal government contributing in excess of $6,000,000 to the
construction of flood control costs which will benefit all persons
within the watershed district, and

WHEREAS, current projects being constructed in the City of
Minneapolis by the Minnesota Highway Department with federal assist-
ance results in an opportunity to establish the outfall conduit
which is so desperately needed by all the communities within the
watershed, and



WHEREAS, it is necessary that the AWsy Core of ftieneare ad
this comnission act as expeditiously as possible to assure tUt so
approved plan is processed by the Arey Corps of tmars &*a
presented to the United States Congress at the *:r| le*% ,rtOs;6y
to insure savings to the public wtich vill result from be )*&a
action with the Highway Department in contruating # stem seeme
tunnel throughout the City of Minnompolis.

NOW, THEREFORE, BE IT RESOLVED BY Ti ASS C S P1AM
CONTROL COM4MISSION :

1. It is hereby found and detormined that %be e *$t v3*
for flood control developed by the asselt Crees . C"6*q#,
Commission and the United States Army Corp* o CI.egiinr o. pmwm.-A
at a public hearing on October IS. 197S. amd with ne@*A*6. o*ui4,.-
from public and governmental conmnts be wad ts ***y esq-o-e *a
the soundest and most feasible approach evwlable to t%* €ta,,
problems within the Bassett Creek watershed.

2. This commission urges the United States "aww-
Engineers to proceed as rapidly a* poeible to etea| mI
plan to the Division Engineer amd to tae atootw .qb. 4eq , es-.
necessary to assure proopt approval ead pilt aw@ em#W1 wait 4,..
Minnesota State Highway Dopertt of is wA#rtsttwWd q w it
Minneapolis.

3. The Chairman and F xutivo Cwlitte it evo) t. Wo q 4

the commission's engineer and attoruy ere aftoites wi
to work with the United States Army Coep of tmqime fet t.ot
of the plan and for funding.

Adopted this .L?.. day of Feberary. 19S6.

2-A. # 42



TE

,M E D


