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INTRODUCTION

Throughout history, flooding in the Red River Valley has caused human
hardship for residents. Historical records indicate that major floods
have occurred in 1882, 1883, 1893, 1897, 1916, 1943, 1947, 1948, 1950,
1952, 1965, 1969, 1975, 1978, and 1979. -

Average annual flood damages throughout the basin approach $50 million
and damages to farmsteads alone constitute a significant portion (about o
14 percent) of this total. The Red River farmstead is in essence a small ‘

g business consisting of grain silos with grain, heavy equipment, houses,
' buildings, etc. A good portion of the Nation's agricultural economy and
the regional economic stability depend upon the success of the farmers in
the Red River Valley. Local people are concerned about their future —

e

should flooding of recent magnitudes continue, and they have demanded
action by all water resource agencies. Typical flood damage reduction
alternatives to help floodplain farmers along the Red River main stem are f;ﬁ
not viable or practical within existing means. Innovative solutions, -
such as farmstead ring levees, have evolved as a positive step toward
reducing flood damages. |

Dt B "‘W'v’rrv
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" THE STUDY AND REPORT
PURPOSE AND STUDY AREA

D This reconnaissance report provides the public the initial information
needed to assess the potential for Federal involvement in developing ring
levees for the floodprone farmsteads along the Red River of the North in
northeastern North Dakota. Included in the general study area is the

X North Dakota side of the Red River main stem 100-year floodplain from
Oslo, Minnesota, to the international border near Pembina, North Dakota
(see the following photograph). Specifically, the study area encompasses
the reach of the Red River that flows through Walsh and Pembina Counties,
j North Dakota. The study area includes the townships of Walshville,
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Pulaski, Acton, and St. Andrews in Walsh County and Drayton, Lincoln,
Joliette, and Pembina in Pembina County. The communities located within
the study area include Drayton, Joliette, Bowesmont, and Pembina, North
Dakota.
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LEGISLATIVE BACKGROUND

Requests for an evaluation of flood control alternatives for the study
area were made by the North Dakota Red River Joint Water Management Board
and the Walsh County Water Management District in 1980.

Various resolutions passed by the Senate and House Committees on Public
Works serve as the authority for conducting the study. These resolutions
are presented in Appendix A.

SCOPE

The study is of reconnaissance scope and covers the area included in the
100-year Red River main stem floodplain in Walsh and Pembina Counties,
North Dakota. Specifically, this includes approximately 120,000 acres of
floodplain along the Red River of the North between 0Oslo, Minnesota, and
the international border as shown on figure 1. Definition of the study
area was closely coordinated with the State of North Dakota and the Soil
Conservation Service to assure maximum attention was given to the

critical floodprone areas of the basin.
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The interest in farmstead ring dikes is predominantly on the North Dakota
side of the river because many farmers on the Minnesota side either have
developed ring dikes on their own or are protected by agricultural
levees. Minnesota farmers were able to accomplish this because
topography and higher floodplain elevations permitted levees to be
developed easily and at much less cost.

Several flood damage reduction alternatives were investigated to
determine economically and environmentally justifiable solutions to the
farmstead flooding problem. Alternatives investigated included
nonstructural solutions of ring levees, raising buildings, floodproofing,
and evacuation. All structural solutions were eliminated from further
study in the 1980 Red River basin preliminary basin-wide review study.

Survey and economic data were gathered at about 350 potential farmsteads
of which 182 were determined to be inhabited and operated for farming
practices. For each alternative, preliminary economic analyses were
performed on the 182 inhabited/operational farmsteads using the
information gathered, recently completed hydrology and hydraulic studies
for the Red River main stem, and up-to-date costing information.
Preliminary environmental analyses including a cultural resource
investigation of a 15-percent sample of farmsteads were completed.
Recommendations were based on the results of the economic and

environmental studies.

The report contains five appendixes. Appendix A provides a copy of the
congressional resolutions for study authority. Appendix B summarizes
past and present actions of the Corps of Engineers and discusses the ring
levee work in Grand Forks County, North Dakota, and in Manitoba, Canada.
Appendix C consists of technical information on economics, hydrology,
hydraulics and the envirovnment. Appendix D contains correspondence.
Appendix E details the natural disaster emergency operations plans for
Walsh and Pembina Counties.
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RED RIVER BASIN ACCOMPLISHMENTS/ACTIVITIES

This section details what the Corps of Engineers has accomplished,

A.rrsvnwﬁvv ‘

what is ongoing, and what work remains to be done on the Red River under
the general basin authorities. Additional information on all completed
: projects and ongoing programs of the Corps under all authorities is
- provided in Appendix B. r '
b - .

HISTORY OF CURRENT BASIN STUDY

E The widespread near-record floods of 1950 placed additional emphasis on -
| the need for flood control in the Red River basin. Numerous
¢ congressional resolutions (Appendix A) were passed to demonstrate the
concern and need for prompt action. This urgency for action resulted in
the current Red River of the North basin study being initiated in 1956. -
Immediately, several critical flood problem areas were identified for '

special attention. Studies in these areas have resulted in the
authorization of several projects and the construction of a channel _
G improvement project. More recent basin studies have continued to

c !

concentrate on the critical flood control concerns and to develop a base
from which basin-wide concerns can be properly addressed. In addition,
current studies play an active part in maintaining coordination
activities with the various water resource interests and in participating -
in the ongoing inte_rated basin-wide comprehensive planning process. The ‘
accomplishments and projects are many and are briefly summarized in the

following table,
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Red River of the North Basin
Summary of Basin Study Products

Date Description or
Products completed recommendations Comments
Plan of study 1957 Identified a number of --
critical areas for prompt
attention.
Interim Survey, 1962 Recommended channel Constructed 1982,
South Branch Wild improvement.
Rice River-Felton
Ditch
Water use study 1964 Considered water availa- Important for early
bility and use for the water use decisions.
entire Red River basin.
Interim reports Various Recommended additional Several reports were
interim studies. completed.
Plan of survey 1967 Identified priorities -
and schedules for future
actions.
Interim survey, 1967 Recommended Twin Valley Authorized for con-
Wild Rice River Lake. struction in 1970.
Interim survey, 1968 Recommended Kindred Dam Authorized for con-
Sheyenne River and Lake. struction.
Revision of plan 1970 Revised priorities and --
of survey schedules.
Interim survey, 1973 Recommended levee and Authorized for phase
Park River at bypass channel. 1 planning in 1974.
Grafton
Feasibility study, 1975 No feasible alternatives Hydrologic analysis
Forest River sub- identified. used to further
basin discussions on
localized flood
problems.
Plan of study 1977 Identified and prioritized -

remsaining studies with
schedules.
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Summary of Basin Study Products (continued)
Date Description or o
Products completed recommendations Comments
Hydrologic data 1977 Initial analysis of agri- Used by States of g
report cultural levee system. Minnesota and North ‘f
Dakota to establish
Joint agreement on ]
future dike con-
struction along the :
Red River main stem. '
Feasibility study, 1977 No feasible alternatives Encouraged develop-
Red Lake River identified. ment of local flood )
subbasin control projects by
watershed district.
Feasibility study, 1979 No feasible alternatives Resulted in alter-
Goose River sub- identified. native development
basin by water management .
board. )
Low-flow computer 1979 Model determines effect Operational - used
model (1972) on main stem and tribu- in urban studies and o
tary flows of reservoir in Souris-Red-Rainy B
systems applied for comprehensive basin _;Q
conservation purposes. study. )
Grand Forks and 1981 Analyzed problems and Local implementation .
East Grand Forks recommended solutions of recommended o
urban study for water supply, waste- actions has begun. 'j:
water, flood control ;VJ
needs. Also developed .
flood emergency plans
of action for both &
communities. “i
Preliminary basin- 1980 Identified future Results were coordi- ;
wide review study courses of action in nated with inter- ‘
Red River basin.(1) agency task force of -
State and local b
interests. _;
High-flow computer 1980 Model determines the Operational - used
model effect on main stem

and tributary flows

of reservoir and non-
reservoir flood control
alternatives.

in ongoing Red River
basin studies and in
agricultural levee
analysis.

(1) Recommended actions included the implementation of the Technical Resource

Service under the Floodplain Management Program.
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Summary of Basin Study Products (continued)

Date Description or
Products completed recommendations Comments
Water surface pro- 1980 Model determines the Operational -~ used
file computer model impacts of floodplain in ongoing Red River
encroachments on basin studies and in
various floodwater agricultural levee
surface elevations. analysis.
Expected annual 1980 Model determines the Operational - used
damages computer main stem benefits in ongoing Red River
model and residual damages basin studies.
for flood control
alternatives.
Red River basin 1981 Outlines the water To be updated in
strategy report resource actions the early 1984,
Corps plans to imple-
ment in the basin.
Red River main 1983 Analyzes existing Presently used to
stem technical agricultural levees bring existing
information and proposed modifi- levees into compli-
report cations and presents ance with State
guidelines for future criteria.
construction of agri-
cultural levees.
Devils Lake pre-~ 1983 Recommended continua- Feasibility studies
reconnaissance tion of feasibility are continuing.
evaluation studies.
Fargo-Moorhead N/A Evaluating water sup- Ongoing.
urban study ply, flood control,
recreation, and addi-
tional water resource
needs in the metro-
politan area.
Farmstead ring N/A Assesses the potential Ongoing.

levee analysis

for Federal involve-
ment in developing
ring levees for the
floodprone farmsteads
along the Red River of
the North in north-
eastern North Dakota.
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FUTURE BASIN STUDY WORK

The preliminary basin-wide review study identified a number of future
actions that should be pursued under the Red River of the North basin
general authorities. Coordination of these actions with an interagency
task force composed of State and local interests confirmed the need for
these studies. The overall plan to implement these actions along with
future actions under other authorities will be summarized in a basin
strategy report (update from 1981 report) scheduled for completion in
early spring of 1984. A list of the remaining basin studies under the
Red River of the North general authorities is presented in the following
table.
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Red River of the North Basin
Summary of Future Study Actions

N R e o w W =

Remaining studies

Description

Status/schedule

Farmstead ring
levee analysis, ND

Devils Lake
subbasin, ND
Fargo-Moorhead Urban

Study

Upper and Lower Red
Lakes reservoir, MN

Homme Dam and Lake, ND

Red River main stem

Computer models

Coordination

Red River basin report

Assess the potential for develop-
ing ring levees to protect flood-
prone farmsteads in Walsh and
Pembina Counties.

Analysis of the Devils Lake
flooding concerns.

Evaluating water supply, flood
control, recreation, and other
water resource needs in the
metropolitan area.

High lake levels causing signifi-
cant flood damages to shoreline
property and destruction of
thousands of acres of marsnland
are major problems that need to
be addressed.

An accelerated sedimentation
praoblem reduced the contribution
of this reservoir to meeting the
flood control and water supply
needs of the area.

Continued technical analysis to
develop best overall agricultural
levee solution.

(See previous table.)

Ongoing basin-wide activities
all interests require input and
involvement by the Corps of
Engineers, particularly the com-
prehensive planning efforts.

This report will summarize all of
the activities accomplished during
the course of the study.

Ongoing-scheduled
for completion in
fiscal year 1985.

Ongoing-scheduled
for completion in
fiscal year 1987.

Ongoing-scheduled
for completion in
fiscal year 1985.

Not initiated -
will prepare an
appraisal report
in fiscal year
1984,

Not initiated -
will prepare an
appraisal report

in fiscal year
1984,

As requested.

Continual update
through end of
study.

Continuing
through end of
study.

Not intiated -
scheduled for
completion in
fiscal year 1987.
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PLAN FORMULATION

The plan formulation process involves an assessment of water and related
land resource problems and opportunities, description of alternative
measures designed to meet the identified problems, screening of those
measures, and refinement of alternatives considered for further
evaluation. Each of these formulation actions is discussed in subsequent
paragraphs.

PROBLEM ASSESSMENT

Problems, needs, and opportunities were identified and addressed in the
preliminary basin-wide review study. This study served as a basis for the
information'presented in this document, including the profile of the
existing and anticipated future resource base as provided in subsequent
paragraphs.

PROFILE OF RESOURCE BASE (EXISTING CONDITIONS)

This profile of the resources in the study area describes the existing
conditions in the basin.

Physical Setting

The Red River of the North forms most of the North Dakota-Minnesota
boundary. Beginning at the confluence of the Ottertail and Bois de Sioux
Rivers near Wahpeton, North Dakota, the Red River flows 395 miles in the
United States across the bed of the large ancient glacial Lake Agassiz
before entering Canada near Pembina, North Dakota. Over the last 116
miles, the Red River flows adjacent to the study area. North Dakota
tributaries entering the Red River in this area include the Pembina,
Park, and Forest Rivers. At Oslo, Minnesota, the drainage area of the
Red River is 31,200 square miles. Average slope of the river in the
study area is approximately 0.4 foot per mile. This gentle slope of the

13
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river combined with runoff from the large contributing drainage area
aggravates the flooding problem in Walsh and Pembina Counties.

Land Use

Agriculture is the most important economic activity in both Pembina and
Walsh Counties, and represents the activity for which there is the most
prevalent land use. Both counties rank high in the production of small
grains compared to the rest of the State. Livestock is less important to

their economy, but the counties do rank in the top third in hog
production.

The following table shows their rank in the production of various
agricultural products in North Dakota (of 53 counties).

Rank of North Dakota's Counties (1980)

County Wheat Barley Cattle Hogs
Pembina 3 1 48 14
Walsh 8 7 42 17

Source: North Dakota Agricultural Statistics, 1981,

The following table identifies the major crops in the counties and the
total production.
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1980 Crop Statistics, Pembina and Walsh Counties

Total “_;
Crop Harvested Acres Yield Per Acre Production
Pembina County T
Barley 45,500 38.2 bu. 1,738,000 bu. K
Beans 34,500 1,500 bu. 51,750,000 bu. 3
Potatoes 26,000 150  cwt. 3,900,000 cwt. p
Sugar beets 24,100 17.3 tons 417,400 tons A
Sunflowers 69,000 990  1bs. 68,517 1lbs. -]
Wheat 242,800 37.5 bu. 9,102,000 bu. S
Walsh County
Barley 56,000 32.5 bu. 1,818,000 bu.
Beans 30,500 990 bu. 30,272,000 bu. .
Potatoes 53,300 140 cwt. 7,462,000 cwt.
Sugar beets 26,500 13.6 tons 361,400 tons
Sunflowers 54,000 870  1lbs. 46,988 1bs.
Wheat 257,800 36.4 bu. 9,381,200 bu.
Source: North Dakota Agricultural Statistics, 1981. »

The number of farms in Pembina and Walsh Counties has been decreasing

while the average size of the farms has been increasing, making farming a 541
bigger business than in the past. The following table illustrates this . i
trend. :
Number and Average Size of Farms - 1969 and 1978 A
Number of Farms Average Size of Farms ;
County 1969 1969 1978 .
Pembina 1,065 630 720 .
Walsh 1,415 592 707 -
Source: Census of Agriculture, 1969 and 1978.

......
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Climate

The climate of the study area is continental which is characterized by
wide variations in temperature, light to moderate precipitation,
plentiful sunshine, and nearly continuous air movements. Temperature
variations are caused when cool dry air from the north and warm humid air
from the south move quickly into the area. The precipitation pattern is
varied, but generally increases from west to east.

The 30-year average maximum temperature ranges from 9°F in January to
819F in July while the 30-year average minimum temperature ranges from
=119F in January to 55°F in July as shown in the following table.
Precipitation ranges from a 30-year average low of O.41 inch in February
to a 30-year average high of 2.90 inches in July. Most of the year's
precipitation occurs between May and September. Snowfall averages

about 38 inches per year, which is about 21 percent of the annual
precipitation.
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Temperature and Precipitation Normals for Pembina, North Dakota,
(1951 through 1980)

Maximum Minimum
Temperature Temperature Precipitation
Month (°F) (°F) (inches)
January 9.4 -11.2 0.50
February 17.4 =5.1 o.M
March 29.8 8.9 0.69
April 50.8 28.3 1.33
May 67.3 40.2 2,42
June 76.3 50.5 2.86
July 81.3 55.3 2.90
August 79.8 52.4 2.65
September 69.0 42,7 2.19
October 56.6 32.5 1.09
November 34.7 16.3 0.55
December 18.5 =0.7 0.51

Source: James Zandlo, State Climatology Office, Minnesota Department of

Natural Resources

Environmental Resources

The study area is situated within the Agassiz Lake Plain Region and the
Northeastern Drift Plain of the Prairie Pothole Region. The potential
natural vegetation in these biotic areas includes the northern floodplain
forest, tall grass prairie, and eastern mixed grass prairie.
Agricultural development has eliminated or altered most of the original
vegetation communities. Approximately 80 percent of the land in Pembina
and Walsh Counties is under cultivation.

Natural vegetation in the study area is limited in both extent and
diversity. Forested areas are confined primarily to narrow bands of
vegetation along rivers. Common tree species found in these areas
include American elm, green ash, box elder, and cottonwood. Wooded areas
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around farmsteads are usually planted windbreaks. Few remnants of
natural prairie vegetation remain with grassed areas around farmsteads
being either overgrazed pasture or residential in nature. The majority
of the wetlands in Pembina and Walsh Counties are found in the western
portion of the counties.

Important wildlife habitats in the study area are the remaining
woodlands, wetlands, and grasslands. The forested areas provide den and
nesting sites, winter and escape cover, and travel corridors for many
resident and migratory species in the region. The grassland areas, when
found in combination with wetland complexes, form a dynamic and diverse
ecosystem which supports a wide variety of birds, mammals, invertebrates,
and plants. Because of their importance as wildlife habitat and the
limited areal extent of these communities, there is a need to protect,
conserve, and enhance those areas wherever possible.

The white-tailed deer is the most important big game animal in the study
area. Lack of habitat has resulted in low numbers in most of these two
counties. The Hungarian partridge is the most abundant upland game bird.
The most common breeding waterfowl in the area are the mallard, blue-

winged teal, pintail, gadwall, and northern shoveler.

Other wildlife common to the area includes red fox, rabbit, raccoon,
muskrat, and a wide variety of birds.

The water quality of many of the streams in the study area is moderate to
poor, due to periods of intermittent flow, channelization, and
agricultural runoff. However, most reaches of the major rivers do have a
moderate forage or sport fish production.

18

“ - ettt iaxamaz

Logamenn

L}
N SRR

i

. ,.., ", .

PR

]




o ISR At D~ e S B AP ase e e e o o o |

Human Resources

The human resources of the study area can be described by data on such
elements as population, employment, education, income, recreation,
cultural, and transportation characteristics.

Population. The populations of Pembina and Walsh Counties have been
steadily decreasing in recent decades. Farm population, which represents
a major portion of the total, has been decreasing as the demand for farm
labor has also decreased. In Pembina County, farming was the principal
occupation on 843 farms in 1974 and on 825 farms in 1978 while in Walsh
County farming was the principal occupation on 1,099 farms in 1974 and on
1,029 farms in 1978. Demand has decreased because of increased farm
mechanization and consolidation of farming practices into a small
business. Consequently, people moved from the rural areas to the urban
areas in search of employment. The cities of Drayton and Pembina have
experienced a general increase in population since 1950. Population
figures for the counties and cities in the study area are presented in
the following table.

County and City Populations for Study Area

Year
City or County 1950 1960 1970 1980
Pembina County 13,990 12,946 10,728 10,399
Walsh County 18,859 17,997 16,251 15,371
Drayton 875 940 1,095 1,082
Pembina 640 625 T4 673

Employment. Although on-farm employment has been decreasing, employment
in that sector has increased because of a general increase in
agricultural services. Employment for nonagricultural sectors has also

increased, particularly for services, manufacturing, and wholesale and
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retail trade. From 1970 to 1980, total employment has increased in
Pembina County from 3,238 to 4,083 (26 percent) and in Walsh County from
5,238 to 5,765 (10 percent). Employment by industry for the two counties
is shown in the following table.

Employment Characteristics for Pembina and Walsh Counties, 1970-1980

Pembina County Walsh County
Item 1970 1980 1970 1980
Total employment 3,238 4,083 5,238 5,765
Agriculture, (1)
forestry, fisheries
and mining T45 1,031 1,335 1,515
Construction 150 207 2u1 366
Manufacturing 331 394 21 188
Transportation, communica-
tions, and utilities 236 239 377 369
Wholesale trade T 197 358 292
Retail trade 599 730 838 1,052
Finance, insurance, and
real estate 147 134 136 180
Services 757 961 1,577 1,637
Public administration 202 190 165 166
Unemployment
Number of people 131 232 233 347
Percent of labor force 3.9 5.4 4.3 5.7

(1) Includes agricultural services as well as farming.

Education. Several public schools provide kindergarten through high
school education for the study area. University, college, and vocational
training are available outside the area at Devils Lake and Grand Forks,
North Dakota, and Crookston, Minnesota. Educational attainment is a high
school degree or better for almost 50 percent of the population.
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Income. Farm income accounts for more than half of the personal income

of residents in the study area. Fluctuating farm prices are the primary
determinants of income changes from year to year, although severe
flooding also causes a decline in income. The fluctuations are
characteristic of the basin's agricultural economy and generally result
from variations in the price of wheat, the major crop of the area.

Recreation. Existing outdoor recreation facilities are limited within the

study area. Presently, all but one of the sites are located within the
municipalities scattered along the river. The ones that do exist are
well maintained and appear to be used regularly for a variety of
activities. The following table presents an inventory of existing

recreation areas.
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Existing Recreation Areas

Name City/County Activities/Facilities
Minnesota
Oslo Municipal Park Oslo/Marshall Camping (no facilities)
Picnicking
Picnic shelter
Picnic tables
Large charcoal pit
Restrooms
Ballpark
North Dakota
Drayton Municipal Park Drayton/Pembina Camping
Picnicking
Picnic shelters (3)
Picnic tables
Play area
Charcoal grills
Swimming pool
Tennis courts (2)
Restrooms
Ballpark
Drayton Municipal Golf Drayton/Pembina Golf (9 holes)
Course o
Pembina Masonic Historic Pembina/Pembina None )
Park
Pembina Historic Site Pembina/Pembina Picnicking
Charcoal grills
Play area
Ball park
Red River Access Pembina/Pembina Boat ramp
Fishing
Red River Access (N.D. WMA) Drayton/Pembina Boat ramp
Fishing

Camping facilities are available only at Drayton Municipal Park and Oslo

Municipal Park.

Other than these two locations,

the nearest camping is

located south of Grand Forks, North Dakota, and in Grafton, 10 miles from
The latter site is well out of the 100-year

Interstate Highway 29.
floodplain.

;;;;;;;;
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Picnic facilities are somewhat more numerous. O0slo Muniecipal Park,
Drayton Municipal Park, and Pembina Historic Site all provide tables and
shelters. Along the entire 140-mile stretch of river, only two boat
access points exist. Both are in Pembina County.

It must be noted that opportunities for hunting, birdwatching, fishing,
sightseeing, and nature study can be found at locations independent of
designated recreation areas. The entire study area, therefore, is

considered a recreation resource.

Cultural Resources. Archeological and historical investigations in Walsh
and Pembina Counties have been small in number and poorly reported.
Therefore, there are few known prehistoric or historic sites in the study
area. During 1983, the St. Paul District conducted a statistically valid
cultural resource survey of selected farmsteads in the study area. This
survey resulted in the location of six prehistoric archeological sites.
Interviews with local informants also led to the location of three
prehistoric archeological sites, two log houses, an abandoned historic
townsite, and one historic site lead. Additional information on this
cultural resource investigation is available in appendix C of this

report.

Transportation. The roads in Pembina and Walsh Counties form an
important part of the highway network necessary to serve the agricultural
economy. The existing roads include a major Federal highway (U.S.
Highway 81) in addition to Interstate 29, State trunk highways, county
roads, and town roads. No municipal airports are located in the study
area, although there are a number of private or turf-surfaced runways in
the area which offer limited or emergency service. Commercial air travel
is available at Grand Forks, North Dakota, and Winnipeg, Manitoba. The
Burlington Northern Railroad serves the area and directly links it with
the larger community of Grand Forks.
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Water Supply and Water Quality

Domestic and commercial water supplies are obtained from the Red River of
the North and the Pembina River for Drayton and Pembina, respectively.
Farmsteads, rural areas, and the smaller communities utilize water from a

rural water distribution system. This water is obtained from groundwater
sources outside the study area.

Most groundwater is obtained primarily from aquifers in Pleistocene
glacial drift. Supplies appear to be sufficient to meet any water supply
demands in the near future. Surface waters are not as assured as
groundwater sources. Natural streamflows throughout the area vary
greatly on a seasonal and yearly basis with peak flows usually occurring
in the spring and low flows in the late fall and winter. Even with these
conditions, the surface waters are expected to be adequate for near
future water supply demands.

The water quality in the Red River of the North has been degraded by
municipal and industrial discharges and agricultural runoff. Fecal
coliform concentrations appear to be the most persistent problems of the
main stem with the coliform bacteria populations exceeding the accepted
standards (200 col/100 ml). Low streamflows during the late summer and
winter further degrade the water by concentrating these bacteria and
ultimately reducing the dissolved oxygen levels. Turbidity levels are
also increased because of the low flows. Agricultural operations
contribute additional phosphorus and nitrogen concentrations into the Red
River, which occasionally create potential problems.

The groundwater quality is adequate for domestic use although dissolved

solids present problems and although sulfates and manganese are
occasionally excessive.
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ANTICIPATED FUTURE "WITHOUT PROJECT"™ CONDITIONS

Prediction of future conditions requires careful analysis of the existing
setting, the trends now developing, and the limitations of the resource
base. When determining the effects of any proposed major Federal action,
the predicted setting with the proposed project in place must be compared
with the setting as it would be without the project. This "with and
without project" assessment requires a reasonable estimate of future
conditions. The following is a description of the estimated most
probable future "without project" condition.

Although the number of farmstead has been decreasing, the size of farms
in Walsh and Pembina Counties has been increasing over the past years.
As farms become larger, the value of the farmstead also increases, and
profits are then sunk into new buildings, machinery, grain storage
facilities, and shelter. Some farm buildings that have been extensively
damaged in floods are being abandoned and replaced with newer, larger
structures. Also, some farmsteads are being abandoned, although the
occurrence of this will be infrequent. These trends are most likely to
continue in the future.

It is unlikely that individuals will move the real property of the
farmstead to areas outside the floodplain. Such a move would
significantly increase the operational costs beyond that which would be
economically worthwhile. Consolidation may occur to individual
farmsteads as new facilities are constructed; however, this is expected
to be a slow process.

With the increase in farm size and value will come a corresponding
increase in the monetary and nonmonetary flood losses now occurring on
farmsteads. This results from the increased capacity to store harvested
grain, the addition of new buildings or modification to existing
buildings, and the changes occurring to the value of contents over time.
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Some individuals may attempt to provide farmstead ring levees on their
own. However, the number of individuals taking this action will probably
be small because the existing topography and lower floodplain elevations :
on the North Dakota side of the basin contribute to the difficulty and X
cost of constructing ring levees. Also important is the experience that
individuals who owned ring dikes had during the 1979 flood. It was
during this flood event that the designs, heights, and conditions of the
existing ring levees were found to be inadequate to withstand the
floodwaters. Thus, significant flood damages were sustained despite the
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ring levees being in place. - }

Privately constructed agricultural levees are limited to a small reach
along the Red River main stem near 0slo. In North Dakota the levee

Ph system is discontinuous and likely will not be improved as a result of o
the State of North Dakota agreement with Minnesota. Joint criteria for .
regulating existing and proposed agricultural levees in both States have if;

F been adopted. It is unlikely that additional levees will be constructed :ﬂ;:

Fi by either State. Therefore, existing or proposed levees will not e :;4

g influence future farmstead conditions in the studj area. - - 4

( PROBLEMS, NEEDS, COMNCERNS, AND OPPORTUNITIES .

’ Of the potential types of water resource management and related problems, =]

flooding is of primary concern in the study area as expressed by the
publie. Flood damages occur throughout the study area and pursuing flood A
control actions has been a long-time effort of many of the residents of ':f?
Pembina and Walsh Counties. This is evidenced by the extensive flood -4
control efforts that have occurred since 1950. '

_ Because of the magnitude and frequency of recent floods, there has been a j;]
gradual increase in local water resource efforts with limited financial ; A
and/or technical assistance provided by the State of North Dakota. e
Presently operating in the study area are Water Management Boards with
decision-making powers and responsibilities for local water resource
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actions. Revenues are generated from the existing tax base. Basically,
local interests are actively involved in water resources planning and
implementation activities. The emphasis of this local program has been
with small scale (localized) flood control projects and management
measures which complement the existing and potential larger Federal

projects. Federal assistance is needed to attack the larger flood losses
in the rural areas.

The need for flood control has been expressed privately through letters
and meetings, and by construction of 19 miles of individually financed
agricultural levees located adjacent to the Red River main stem. In the
study area, the levees are nearly continuous along the river through
Walshville Township. Additional agricultural levees were constructed
upstream of the study area in North Dakota and across the river in
Minnesota. At present in the study area, however, some of these levees
have either been removed or lowered. Concern has been expressed over the
potential adverse impacts of this uncontrolled levee construction. As a
consequence, the States of North Dakota and Minnesota have agreed on
criteria for regulating levee construction. The criteria state that
levees cannot increase the stage of the 100-year flood by more than one-
half foot. Existing levees exceed State criteria, and legal actions are
being taken to bring these levees into compliance.

The opportunities for implementing flood damage reduction measures that
would have a significant influence on flooding in the study area are
extremely limited. It must be recognized that there is no easy solution
to the water resource problems in the study area. It is well documented
in past and recent reports and studies that there are no large scale
structural measures being considered, either singly or in coqbination,
which would completely resolve or significantly reduce the farmstead
flood problems. In fact, the constraints of the basin topography, the
limits of economic and environmental feasibility, the potential for
projects adversely impacting the Canadian portion of the basin, and the
concern raised by private levee action will leave many of the flooding
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problems in the atudy area unresolved. Farmstead ring levees, raising
farm bulldings, and floodproofing farmsteads appear to create the
greatest potential for reducing flood damages in this area of the Red
River basin. No other solution eliminates this need to protect the
valuable commodities in the basin. This opportunity is supported by
local and State interests and is compatible with any other basin-wide
alternatives and plans.

Canada instituted a similar program in their portion of the Red River
because they found no other feasible measures. Economics (regional and
national), social well-being, low cost, and reduction in flood damages
are all important advantages. However, the greatest benefit is that the
majority of agricultural land would still be available for temporary
storage of floodwaters. This is very important because, without this
temporary storage, the flood problem would be transferred to other areas
of the basin or to Canada.

Ring levees for farmsteads in the Canadian portion of the Red River
Valley are in place through implementation of "the Canada-Manitoba
Moving, Raising, Dyking Program.” The Soil Conservation Service (SCS)
has initiated a similar effort for Grand Forks County under their
Resource Conservation and Development Program. Two SCS levees have been
constructed; however, funding is limited and completion of ring levees
for the 38 floodprone farmsteads will take time. In addition,
discussions with the North Dakota State Water Commission and SCS have
resulted in the SCS pursuing ring levees for farmsteads located in Cass
County, North Dakota, once the levees in Grand Forks County are
completed.
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FLOODING

The topography of the Red River Valley is an important factor influencing
flood occurrences. High flows are normally confined within the deeply
entrenched tributary channels in the escarpment and beach ridge areas
but, as the stream slopes become more mild and the tributary channels
combine with the Red River main stem, the capacity decreases. This is
particularly true in the flat valley area near the study area as the
floodwaters escape the channel and move overland, inundating thousands
of acres of farmland and even entire communities. Snow and ice
accumulations in stream channels and ice jams, especially at river
bridges and constricted reaches, often increase upstream river levels
causing localized flooding. Standing and fallen trees, brush, and
sediment deposition within channel banks also tend to reduce the flow-
carrying capacities of streams and ditches. Even wind-blown silt may
accumulate in ditches and channels, further reducing flow-carrying
capacities.

Summer floods are characterized by high peak flows on the tributaries,
but much less volume of runoff than the spring snowmelt floods. The
lesser runoff volumes are usually not sufficient to cause major flooding
of the Red River. However, in 1975, a significant summer storm which
centered near Fargo, North Dakota - Moorhead, Minnesota, and near
Crookston, Minnesota, caused a considerable amount of runoff, flooding
farms on the Red River main stem. ’

The northward flow direction of the Red River is another unique and
important element which often influences the magnitude of main stem
floods. Warming spring temperatures which produce snowmelt runoff
normally progress slowly from the southern headwaters portion of the
basin toward Canada. Hydrologic analysis of past tributary and main stem
flood peaks indicates that local and tributary runoff, particularly in
the southeastern quadrant of the basin (study area), often tends to
synchronize with the Red River main stem flood peak stage and increases
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i the volume. Also, spring floods from melting snow begin in the ‘
Fl headwaters and flow into an area that may be blocked by the winter ice -

cover. The channel ice causes backwater and localized increases of flood ”
stages.

-. River gaging data covering flood occurrences prior to 1873, when a river
gage was established at Grand Forks, are not available in the United
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States. However, early records maintained near Winnipeg, Manitoba, ;
: indicate that several major floods occurred in the 1800's. The most '
F: notable of these were the 1826, 1852, and 1861 floods which exceeded by

several feet the greatest floods of this century at Winnipeg. The flood
of 1826 destroyed nearly all settlements in the valley and delayed
further settlement for many years.

High-water marks, stage records, and flow measurements recorded at Oslo,

- vf'«r v
-

Drayton, and Emerson, Manitoba, since 1873 reveal that major flooding
§ occurred generally in this reach of the river in 1882, 1883, 1893, 1897,
h 1916, 1943, 1947, 1948, 1950, 1952, 1965, 1966, 1969, 1970, 1972, 1974, - f—f
[ 1975, 1978, and 1979. All of these floods, except those of 1965 and
1975, were caused by spring snowmelt. The 1965 flood was triggered
principally by heavy widespread rainfall on deeply frozen soil. The
i' greatest recorded floods in the United States portion of the basin were
those of 1897, 1950, and 1979.

- Historic peak flood elevations and discharges for the Red River of the

North main stem within the study area are given in the following table.
The photographs which follow depict the seriousness of the flooding 7
experienced in 1978 and 1979. Ry

. ‘_‘-‘
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Minnesota Highway 1 Bridge and Burlington Northern Bridge at L
Oslo, Minnesota, downstream side of bridge (taken 8 April
1978).
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April 1978 flood, taken one-half mile north of Drayton, North
Dakota.
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Upstream of Minnesota Highway 1 Bridge looking west, Oslo,
Minnesota (taken 8 April 1978).

Flooded farm north of Grand Forks, North Dakota (taken 13
April 1978).
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Flooded farms and roads, one mile east of Drayton, North
Dakota (taken 14 April 1978).

Four miles south of Drayton, North Dakota, looking southeast

toward Minnesota.
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Facing West from about third street, Pembina, North
Dakota (taken 10 April 1966).
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Red River of the North at Drayton, North Dakota, looking .
northwest (taken 26 April 1979).

Red River of the North at 0Oslo, Minnesota, looking west
(taken 26 April 1979).

36

> A 3 > _———a . a% _a _a —_— - .m Y




hat ""ﬁv'- LA i T AR TRERE AN

. ST T T T T
.!' ettt

STUDY OBJECTIVES

The general planning principles and guidelines for conduct of a
feasibility study such as this require that all federally assisted water
resource projects be planned to further the national economic development
(NED) objective. This must be accomplished consistent with protecting
the Nation's environment. The specific study objectives must be derived
from the study area problems and, in this case, the major problem is
flooding. Therefore, consistent with the Federal requirements and the
identified problems, the study objective is to:

Provide an acceptable flood damage reduction plan for
farmsteads in Walsh and Pembina Counties, North Dakota, that

contributes to economic stability, social well-being, and
protection of life and property.

PLANNING CONSTRAINTS

Any flood damage reduction measure(s) or plan identified for all or part
of the study area through the plan formulation process must be
implementable. That is, the selected plan must be technically and
economically feasible; socially, environmentally, and culturally
acceptable; and capable of being carried out with a local spomsor.

In addition, the Executive Orders 11988 - Floodplain Management, and
11990 - Protection of Wetlands, and the Executive Memorandum on Prime and
Unique Farmland should be considered as much as possible in the
development of implementable plans.

IDENTIFICATION AND DEVELOPMENT OF ALTERNATIVES

The most urgent water resource need of the basin is flood damage
reduction. The flooding problems occur along the Red River main stem and
tributaries in the counties. No other critical water resource need has
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been identified, nor is there an opportunity for water resource projects
constructed in other parts of the basin to significantly reduce flood
damages in the study area. Therefore, this study concentrates on
alternative plans to meet the flood damage reduction need within the
study area.

The alternatives considered in this study include the following:

- No action

1

Farmstead ring levees
- Raising farm buildings
- Floodproofing farm buildings

Evacuation of farmsteads

METHODOLOGY USED IN THE ANALYSIS OF ALTERNATIVES

Each flood control alternative is described by its design; effectiveness
in reducing floods; benefits and costs; and impacts on biological,
cultural, and social resources. Prior to discussing each alternative, a
basic understanding of the data base used in this analysis is provided.

Design Conditions

The alternatives were designed to provide protection for a 100-year flood
event (a flood having a 1-percent chance of occurring in any given year).
This flood is 105,000, 107,000, and 122,000 e¢fs on the Red River main
stem at Oslo, Minnesota, Drayton, North Dakota, and Emerson, Manitoba,
respectively.

Flood Data Base
Flood damages for the study area have been estimated using a data base

most of which was collected during 1981 and 1982. This information
consists of economic survey data, topographic survey data, and a
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photographic inventory of all farmsteads in the study area. Econonic
survey data were gathered on a questionnaire which recorded information
regarding land use, actual damages incurred, and recreation and
sociological impacts of flooding on residents. Topographic survey data
were gathered and included elevations and locations of farmstead
buildings. The photographic inventory showed the farmstead buildings in
the study area.

This information has been integrated with water surface profiles and
flow-frequency analyses for the Red River of the North. The integration
of stage-damage, stage-discharge, and discharge-frequency data allowed
for estimates of average annual flood damages and potential benefits of
the various flood control alternatives,

Benefits for a given alternative are the amount of flood damages reduced
by that alternative. The data base is of sufficient scope and detaijl for
the screening of alternatives. The data presented here reflect
normalized 1983 price levels and an 8.128-percent interest rate. No
allowances have been made for future growth of damages. In estimating
flood damages and project benefits, the existing levees were assumed to
provide no protection. This condition reflects actual experience as
agricultural levees along the Red River in the study area failed in both
the 1978 and 1979 floods.

Costs of Alternatives

To compare benefits to costs, both must be expressed in average annual
figures. Average annual costs are derived by amortizing first costs
(construction, lands, easements, and relocations) over a 100-year project
life at an 8.128-percent interest rate. Estimates for annual operation
and maintenance costs are also included.
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Screening of Farmsteads for Anmalysis

There are approximately 350 farmsteads in the study area; however, the
number of farmsteads analyzed in this study is 182. Farmsteads which
were eliminated from analysis include those which did not serve as a
residence and were used only for grain and/or machinery storage. Future
studies will consider moving these granaries and/or machinery storage
buildings to the inhabited farmsteads that presently own those buildings.
Other farmsteads which were not analyzed include those which have been
abandoned. Farmsteads which were analyzed were those which were
considered to be viable inhabited operational farmstead businesses with
resident farmers actually living on the farmsteads and operating the
farms.

Selection of Floodplains

To establish equity and uniformity in considering and evaluating the
various nonstructural alternatives, farmsteads were assigned to specific
floodplain areas. Use of floodplains in this manner provided an
appropriate grouping of farmsteads by similar flooding depth and
permitted consistent evaluation of alternatives. A number of floodplains
were originally considered by comparing the water surface profiles to the
topography along the river; however, only the 20-, 50-, and 100-year
floodplains were ultimately selected. Other floodplains were eliminated
because they were not significantly different from those utilized.
Figures 2 and 3 at the end of the main report locate the floodplain areas
and identify the farmsteads and farmstead types in each.

DESCRIPTION OF ALTERNATIVES

Farmstead Ring Levees

Description. - Ring levees would be provided for the 182 inhabited
operational farmsteads. Each ring levee would be designed to encircle
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the physical portion (buildings) of the farmstead, leaving the
agricultural land available as a temporary storage for floodwaters. The
ring levees would be designed with a 10-foot top width and side slopes of
1-foot vertical to 3-foot horizontal. Average levee heights would vary
by floodplain from 7.5 and 4 feet for the 20-year and 100-year
floodplains, respectively. Three feet of freeboard would be provided
above the 100-year levee flood design. The levees would be constructed
of clay covered with topsoil and seeded. No riprap or inspection trench
would be necessary. Generally, the ring levees would enclose a 7T-acre
farmyard (on the average). Destruction of windbreaks and shelterbelts
would be avoided, wherever possible.

Waters that accumulate within the ring leveed areas will be limited to
interior runoff originating from precipitation and snowmelt. Seepage is
not a problem because of the existing soil conditions. A ponding area
and associated gravity outlet will be used to handle the interior surface
waters. No unnecessary flood damages are expected to occur because of
temporary use of ponding areas. Also, the gravity outlet will be
equipped with a slide gate that will be closed during flood events.
Operation of the gate will be the responsibility of the individual
landowner.

A farmstead ring dike would generally have very little effect on flood
stages primarily because a relatively small amount of cross-sectional
area, over a short distance, would be removed from the floodplain area.
The experience with large ring dikes such as at Oslo, Minnesota, and
Pembina, North Dakota, verifies this. There was no significant change in
the rating curve for project and preproject conditions at both of those
communities. Likewise, recent floods did not identify a significant
change. As a result, this alternative would not transfer flood problems
to other areas of the basin or downstream to Canada.
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Benefits and Costs. - Damages to farmsteads from floods up to the design
flood would be prevented. A summary of the costs and benefits for this
alternative by floodplain is shown below.

Benefits and Costs for Farmstead Ring Levees Alternative

Item _ 20-year 50-year 100-year
First Cost $456,732 $1,528,039 $3,004,739
Operation and maintenance costs 49,000 59,000 91,000
Average annual costs 86,123 183,199 335,225
Average annual benefits 171,800 189,100 282,100
Net benefits 85,677 5,901 =53,125
Benefit-cost ratio 2.00 1.03 0.84

Biological Impacts. - A preliminary evaluation indicates that ring levee
construction would have limited impacts on the natural resources in the
study area. Aerial color infrared photos taken in 1978 were used to
conduct this evaluation. Since the photos did not provide full coverage
of the study area, 166 (47 percent) of the farmsteads in the study area
were evaluated.

A T-acre levee enclosure was assumed to be the average levee size, and
the types of vegetation that would be affected were determined for each
farms;ead. Eight percent of the farmsteads had wetlands present,
although no wetland was greater than 1 acre. These wetlands were usually
stock or farm ponds. Such wetlands would most likely be included within
the 7-acre enclosure. Grasslands, present on 89 percent of the
farmsteads, were either heavily grazed or residential in nature, and 89
percent of the farmsteads had some type of wooded area, usually in the
form of a planted windbreak. Ring levee construction would result in the
removal of some trees on 35 percent of the sites evaluated.

Croplands that would be affected fall into the following soil
associations in Pembina County: Wahpeton-Cashel Association, Bearden-
Colvin Association, and Hegne-Fargo Association. In Walsh County, the
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Wahpeton-Cashel-Fargo Association, Bearden-Glydon Association, and Hegne-
Fargo Association are present. Many of the sites evaluated are
classified as prime farmland by the Soil Conservation Service.

It is recommended that, where possible, wetland areas be included in the
levee enclosure to maintain them and the vegetative diversity in the
area. It may be possible to use these wetlands as ponding areas for
interior drainage. Since wooded vegetation is limited in the study area,
it .is recommended that the windbreaks be included within the levee

enclosures wherever possible.

Cultural Impacts. - A recent cultural resource survey of selected
farmsteads in the study area has determined that there is a high
probability that sites could be impacted by construction of ring levees
depending on the location of the farmstead being protected. Farmsteads
located on or near a major tributary of the Red River have the highest
probability for the existence of sites. Farmsteads located within 0.5
mile of the Red River main stem have the next highest probability, while
farmsteads located away from a major water source on the flat lands of
the valley have the lowest probability for the existence of sites. All
farmsteads selected for ring levee construction, regardless of their
location within the Red River Valley, will be surveyed, as needed, to
determine if any archeological sites will be impacted. Those farmsteads,
however, that are located within high probability areas will receive
first priority in the allocation of resources and manpower for surveys.

It is not anticipated that any structures will be impacted by the
construction of ring levees; therefore, there will be no impact to
historic standing structures. Additional information on the probability
survey is contained in appendix C of this report.

Social Impacts. - This alternative would greatly reduce flood damages on

the inhabited operational farmsteads and would improve social well-being
by reducing the adverse social impacts that accompany flooding. 1In
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addition, the economic welfare of the region and Nation would be improved
with the significant reduction in average annual flood damages.

Recreational Impacts. - Recreation opportunities would not be affected ~ ]
due to construction of ring levees around farmsteads.

Raising Buildings 1

Description. - Existing farmstead structures in the floodprone study area
would be raised-in-place to an elevation of the 100-year flood to reduce )
the susceptibility of the structure to flood damage. Specifically, this 1
was considered for residences, barns, grain bins, machinery sheds, and
garages. However, practically this alternative was evaluated only for
residences and grain storage bins. The other structures generally have

concrete slab or earth floors with contents such as farm machinery which - 4
. is movable. In addition, structures on concrete slabs cannot be moved
A without special equipment or additional expense not warranted in this
case. For residences, this would involve disconnecting and connecting o o]
F plumbing, wiring, and utilities, and extending foundation walls or RN
: constructing a new foundation. Since many of the existing farmstead E
! residences have stone foundations, raising the home would generally
Lo involve replacement of the old foundation with a new concrete foundation.
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Residential structures have been raised satisfactorily up to 9 feet; .
however, in this study 6 feet is the maximum raise required to move the 1
farm residence out of the floodplain. On the average, a 2-1/2=-foot raise 7
is required and would be acceptable based on overall structural stability -
of the buildings and the aesthetics associated with the farmstead area.
In total, 205 residences and 845 grain storage bins were considered for
raising under this alternative.

- T.’ T

Benefits and Costs. - The basic cost items to raise a structure in-place
include bracing, jacking, and resetting the structure; extending and
reconnecting utilities; reconstructing foundations and entryways; and

uy
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relandscaping. Cost estimates were based on an average cost per square
foot of structure. Raising a structure reduces damage caused by flood
events below the raised first floor elevation. Residual damage still
remains for flood events above the raised first floor elevation and some
minor damage may occur to the underside of the first flood floor,

This alternative is feasible in all floodplains. A summary of the costs
and benefits for this alternative is shown in the table below.

Benefits and Costs for Raising Farmstead Buildings

Item 20-year 50-year 100-year
First Costs $750,972 $886,799  $1,349,459
Operation and maintenance costs 49,000 59,000 91,000
Average annual costs 110,039 131,079 200, 864
Average annual benefits 140,876 155,062 231,322
Net benefits 30,837 23,883 30,458
Benefit-cost ratio 1.28 1.18 1.15

Biological Impacts. - Raising buildings would not affect the natural
resources in the study area except for minor disruptions during the
actual raising of buildings. Relandscaping should repair the site to
original conditions.

Cultural Impacts. - A preliminary survey of selected farmsteads within
the study area has resulted in the location of two potentially
significant historic standing structures. Future surveys may identify
additional structures, All structures that may be raised that are
determined eligible for inclusion on the National Register of Historic
Places will be altered only if it can be accomplished in a historically
significant manner. Such proposed alternatives will be coordinated with
the Advisory Council on Historic Preservation.
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Social Impacts. - This alternative offers the advantage of safeguarding
the farmstead residents' property during a flood but, at the same time,
the social acceptability of such actions may be limited. Further
coordination with affected interests would be required to fully define
social impacts of this alternative.

Recreational Impacts. - Recreation opportunities would not be lost due to
raising of buildings as a method of flood damage reduction.

Floodproofing

Description. - Floodproofing involves making houses secure from
floodwater intrusion by providing the house with a water-tight seal.
This seal would not permit the admission of floodwaters. In most cases,
a water-tight basement wall would be constructed which has enough
structural integrity to withstand the hydrostatic forces generated by
floodwaters. Water-tight openings (doors and windows) and walls would be
sealed or filled in to prevent floodwaters from reaching the interior of
the house. Such closures may be temporary or permanent. Temporary
closures are installed only during a flood threat and therefore need
warning time for installation. For the study area, generally 1 to 2
weeks warning time is available prior to a flood occurrence. This would
be sufficient time to undertake specific floodproofing measures.
Temporary or permanent measures include installing rubber type gaskets;
providing flood shields; replacing window glass with plexiglass or glass
block; using concrete, blocks, bricks, and other impermeable materials;
and applying sealants.

This alternative was considered for each type of farm building.
Principal considerations were that (1) the exterior walls are already
impermeable or can be made so, (2) all openings below the 100-year flood
level can be closed, and (3) the structure can withstand the anticipated
hydrostatic pressures including buoyancy. Since almost all of the
floodplain structures are made of wood, aluminum, sheet metal, or other
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permeable materials, implementation of this alternative would be
difficult, if not impossible. Therefore, after further consideration of
the physical nature and use of the structures, this alternative was
evaluated only for residences and grain storage bins. In all, this
included 205 residences and 845 grain storage bins.

Benefits and Costs. - To make the residential and grain storage bins
impermeable and able to withstand the pressures anticipated is costly.
Costs were evaluated based on an average cost per square foot of
structure, while benefits were identified using flood damages reduced up
to and including the 100-year flood level. On a floodplain basis,
floodproofing is not a feasible alternative. A summary of the costs and
benefits for this alternative is shown in the table below.

Benefits and Costs for Floodproofing Alternative

Item 20-year 50-year 100-year
First Costs $1,524,800 ¢1,836,000 $2,832,000
Operation and maintenance costs 49,000 59,000 91,000
Average annual costs 172,935 208,230 321,185
Average annual benefits 140,876 155,062 231,322
Net benefits -32,059 -53,168 -89,863
Benefit-cost ratio 0.81 0.74 0.72

Biological Impacts. - Floodproofing would not affect the natural
resources in the study area.

Cultural Impacts. - A preliminary survey of selected farmsteads within
the study area has resulted in the location of two potentially
significant historic standing structures. Future surveys may identify
additional structures. All structures that may be floodproofed that are
determined to be eligible for inclusion on the National Register of
Historic Places will be altered only if it can be accomplished in a
historically significant manner. Such proposed alternatives will be
coordinated with the Advisory Council on Historic Preservation.
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Social Impacts. - Floodproofing offers a degree of flood protection that
approaches that of farmstead ring levees and raising buildings. This
method will also safeguard farmstead property and will reduce adverse
social impacts that accompany flooding. However, such physical
protection may create a false sense of security and induce people to stay
in the structure longer than they should. Therefore, evacuation of the
floodplain residents during particular flood events would be an important
feature of implementation of this alternative. This, naturally, would
limit the social acceptability of this alternative.

Recreational Impacts. - Recreation opportunities would not be lost due to
floodproofing of farmstead buildings,

Flood Forecast, Warning, and Evacuation

Description. - Flood forecast, warning, and evacuation is a strategy used
to respond to a flood threat by recognizing early the flood potentiail,
making arrangements for the evacuation of people from the flooded area,
and making provisions for postflood reoccupation of the flooded area.
This alternative is important and should be considered in rural areas.

Flood warning is a critical link between forecast and response
(evacuation). To be effective, the warning process should disseminate
information at designated times on the flood potential and be‘followed by
an effective response. Such a response would include establishment of
action teams; identification of rescue and emergency equipment which can
be utilized; identification of priorities for evacuation, maintenance,
and management of vital services during the event; and postflood
reoccupation and recovery. Practically, for rural areas, a plan should
be developed and implemented on a county-wide basis. For the study area,
the National Weather Service is responsible for early recognition and
evaluation of potential floods. Initially, forecasts are published about
2 months ahead of an impending flood. These forecasts are then updated
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regularly. Such a forecast system provides residents of the study area
with ample time to implement a warning and evacuation response.

Benefits and Costs. - Costs vary widely with the extent and detail of
effective warning and response actions. These costs are difficult to
measure because of the many variables, and therefore are not identified
herein. Likewise, the benefits are not measured because they relate to
the saving of lives, the creation of cohesion among floodplain residents,
and other social factors.

Biological Impacts. - Forecasting, warning, and evacuation of the
farmstead residents will not result in any disturbance to the natural
resources in the study area.

Cultural Impacts. - Implementation of this alternative will have no
impact on the cultural resources of the area.

Social Impacts. - Emergency evacuation is one of the best methods of
safegrarding the lives of people during a flood emergency inasmuch as
farmstead occupants are removed from the flooded area. However, this
alternative provides no reduction of adverse social impacts which occur
as a result of flood damage to farmstead buildings and economic loss to
the region and Nation.

Recreational Impacts. - Recreation opportunities would not be lost as a
result of implementing this alternative.

EVALUATION OF ALTERNATIVES

The purpose of this evaluation is to identify the alternatives that best
satisfy the study objectives and are worthy of further consideration.
The effectiveness, acceptability, completeness, and efficiency of each
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alternative were considered. The subsequent paragraphs briefly discuss
the results of the evaluation used to identify alternatives recommended
for further study.

All of the nonstructural alternatives offer the potential to reduce flood
damages and/or flood losses in the study area. However, none of the
alternatives can eliminate flood damages by themselves. Even if the
alternatives were combined with other structural or nonstructural
solutions, the flood problems remain in the agricultural area.
Protection of the real property (small farm business) by nonstructural
solutions appears to be the most positive step that could be taken to
reduce flood damages along the lower portion of the Red River main stem.

Of the alternatives considered, both ring levees and raising buildings
are cost effective nonstructural solutions for floodplain farmsteads in
the study area. Specifically, ring levees were determined to be
economically justified in the 20- and 50-year floodplains, providing
protection for 98 and 18 farmsteads, respectively. However, the same
alternative lacked economic feasibility for the 64 farmsteads located in
the 100-year floodplain. Raising structures above flood levels was found
to be economically feasible in all floodplains., Potentially, a
combination of these nonstructural solutions could best satisfy the
national economic development objective. Economically, floodproofing was
not considered feasible because of the high initial costs and the
physical impracticality of implementing such a solution. Also, flood
forecasting, warning, and evacuation is not a viable alternative by
itself because it does not reduce average annual damages; however, it is
appropriate from a social well-being aspect as it does reduce the
potential for loss of 1ife during a particular flood event. From that
standpoint, it should be used either with or without a flood damage
reduction plan. Therefore, this alternative is considered an important

element of the base condition.
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Health and safety requirements are important when evaluating the
considered alternatives. Health requirements include the maintenance of
sanitary, water supply, and heating facilities during a particular flood
event. At present, septic systems provide the necessary sanitary
facilities. Seepage is not a problem to existing facilities because of
the impervious soil conditions. The sanitary facilities would not be
affected further due to implementation of the identified alternatives.
Also, livestock is not present and therefore no additional sanitary
requirements are needed. Water supply is provided by the rural water
distribution system. This system is a pipeline system which is designed
to function adequately either with or without flood events. No
contamination of drinking water is expected and therefore maintaining a
consistent water supply is not a problem. Heating facilities are
generally provided by oil furnaces located at the farmstead residence.
Implementation of any of the alternatives would not affect functioning of
this facility.

Safety requirements include flood warning systems, type of flooding,
vulnerability of levees to overtopping, and isolation of farmsteads
during flood events. As previously discussed, the flood forecasting and
flood warning system used in the Red River Valley is a well-defined
cooperative effort between many interests. At a minimum, farmstead
residents in the study area will have approximately 2 weeks of advanced
warning of an impending flood disaster. Given the predicted magnitude of
flooding, this is ample time for residents to take the steps necessary to
provide for adequate safety.

The type of flooding also does not increase the requirements for safety.
Flooding on the Red River is characterized by slow-rising rivers which
escape the narrow channels and spread out over the valley in slow-moving
sheets. Thus, the type of flooding combined with the existing flood

warning system is not a threat to floodplain residents.
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The vulnerability of farmstead levees being overtopped is another safety
aspect. Currently, the ring levee alternative would require farmstead
levees to be designed to provide protection for the 1-percent chance
flood with 3 feet of freeboard. Such a freeboard allowance would provide
a margin of safety above the design flood level.

Isolation of floodplain farmsteads could occur with or without a project.
To assure that the loss of life potential remains at a minimum during
isolation events, a temporary evacuation plan should be utilized.
Practically, such an evacuation plan would not be limited to isolation
events but rather it should apply to any farmstead when specific safety
requirements are violated or when flood events are predicted to exceed
the design flood level. Consideration will be given to further define
this action in the remaining studies.

Preliminary evaluation indicates that none of the alternatives
investigated would significantly impact the biological, cultural, social,
or recreational resources of the study area. Future studies will focus
on the development of general guldelines for leve~ alignment,
construction, and design in order to keep all adverse impacts to a
minimum and potentially improve resource opportunities.

As specified by Section 122 of the 1970 Rivers and Harbors Act, the
following categories of impacts were considered and found to be not
significant for this project at this time: noise, aesthetic values, tax
revenues, property values, public facilities, public services,
employment, business and industrial activity, displacement of farms, air
quality, and water quality.

In summary, the alternatives worthy of additional study are listed below:

1. Ring levees for farmsteads.
2. Raising farmstead buildings.
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COST SHARING

Section 73 of Public Law 93-251 requires that nonstructural solutions be
considered in all flood control studies. This section also indicates
that local costs for nonstructural flood damage reduction measures should
not exceed 20 percent of the total cost. Present policy guidance
indicates that floodproofing with small ring levees or walls is
considered to be a nonstructural measure. As with any nonstructural
measure (relocation of homes and businesses, floodproofing, etc.), the
primary beneficiaries are easily identifiable. However, for the study
area, the impact of these benefits is widespread as they benefit the
general public as well as the individual landowner. The operation of the
farms in the study area is critical to the economic and social well-being
of the region and the Nation. On the basin-wide level, damages to
farmsteads constitute a significant portion (about 1l percent) of the
total average annual damages. Thus, reduction of these damages would
have a significant impact on the basin. From a national standpoint, the
Red River Valley is important to the Nation's agricultural production
total, to which the valley contributes significantly. Much of the
contribution comes from the floodplain farmers. Because of the
widespread nature of the benefits and the requirements of Public Law
93-251, 80~-percent Federal and 20-percent local cost sharing will be
used.

NON-FEDERAL RESPOMSIBILITIES

For the alternatives identified herein, the non-Federal participation is
20 percent of that measure's costs allocated to flood damage reduction
pursuant to the requirements for nonstructural projects outlined in
Section 73 of Public Law 93-251. Operation and maintenance costs are the
responsibility of the local sponsor.

The contract between the Corps of Engineers and the local sponsor will
clearly fix the responsibility for assuring satisfactory operation and
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maintenance of installed ring levees or raising building measures. In
general, all project features will be maintained to the required shape
and height. Erosion-controlling vegetation will be maintained and woody
vegetation which may become established on the levee will be periodically
removed. Interior drainage facilities will also be kept operational.

L
The final feasibility report must include a letter of intent from -
properly authorized non-Federal public agency stating its ability and
willingness to cooperate. Because of the nature of the flood problem and

the lack of other solutions impacting on flood levels in the study area,
the county may be an appropriate local sponsor.

REMAINING WORK
This section establishes the specific work tasks necessary to complete
the feasibility study. These tasks are identified by functional area.

Also, a time line and flow chart are included for better understanding of
the overall relationship of work tasks.
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Future studies include the preparation of working papers followed by the
preparation of a feasibility report.

The working papers will focus in more detail on all nonstructural
alternatives for rural flood damage reduction in the study area and will
consist of a more detailed evaluation of the recommended alternatives
investigated in the reconnaissance report. The alternatives will be
screened, and the selection of one alternative or a combination of
alternatives will be made.

The feasibility report will recommend one plan for development of plans
and specifications.

BACKGROUND INFORMATION AND BASIC DATA

A major portion of the economic, environmental, and surveying background
information and basic data has been gathered. It is anticipated that
little additional information will need to be acquired.

HYDROLOGIC AND HYDRAULIC STUDIES

Discharge-frequency curves and rating curves have been developed for
several gaging stations along the river in the study area. Standard
project flood determination will be accomplished during preparation of
the working papers.

ECONOMIC STUDIES

After this reconnaissance report, the next step in the study process,
i.e., working papers, requires that more detailed benefits and costs be
determined. Water surface profiles along with surveying data will be
used to determine floodwater depth from which damages to each farmstead's
buildings, grain, and machinery can be inferred.
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After geotechnical analysis and design have been accomplished, costs of
protection can be determined. Geotechnical analysis will help to better
define the various flood damage reduction measures which may be -
appropriate for any given farmstead. Once the methods of flood damage SR

reduction are investigated for each farmstead, costs for protection can -
be determined. o

The next step in the economic evaluation of the farmsteads is to modify
computer programs to identify benefits and residual damages for each
farmstead and each alternative.

Once these tasks are complete, optimal flood damage reduction design can ‘
be selected for each farmstead floodplain. :

REAL ESTATE STUDIES v

Preliminary real estate appraisals will be made for project formulation. o
Estimates will take into account the acquisition costs for lands and hm e

damages, relocation assistance payments, and administrative costs. T ©

DESIGN AND COST STUDIES

Preliminary design and cost estimates for various alternatives will be . _‘
developed. The estimates will include costs of land, rights-of-way, '
structures, and relocation of roads and utilities. Benefits identified
| in economic studies will be compared with these costs to determine each
b alternative's benefit-cost ratio. A

s

o )

Additional geotechnical information will be gathered and used to identify T
the general soil conditions and potential foundation problems. Soil
borings will be taken and samples tested for a representative farmstead.
The test results will be applied to the farmsteads considered to have

N rrrr‘v-v.v T
R Lot
PR BT Lot
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soil conditions which may preclude construction of certain types of flood
damage reduction alternatives.

ENVIROMNMENTAL STUDIES

As the studies progress and more detailed designs of alternatives are
developed, more environmental input to the working papers 1is required.
Completion of the working papers will involve the preparation of an
environmental assessment. A set of criteria will be developed for
identifying and minimizing the impacts that could result from the
construction of a particular ring levee. Additional consideration will
be given to the requirements of Section 122 of the 1970 Rivers and
Harbors Act.

CULTURAL RESOURCE STUDIES

Future cultural resource studies will include additional field surveys at
farmsteads located in areas that demonstrate a high probability for the
existence of potentially significant prehistoric or historiec
archeological sites or historic standing structures. For sites located
that are determined to be potentially significant, testing to determine
eligibility for the National Register of Historic Places will be
undertaken. All sites or structures determined to be eligible will be
mitigated in accordance with the Advisory Council on Historic
Preservation Regulations, 36 CFR 800.

SOCIAL ANALYSIS STUDIES

Social studies performed during preparation of the working papers will
better develop the base conditions and assist in developing a preliminary
impact assessment of proposed measures and plans. The acceptability of

the various flood damage reduction alternatives to the residents will
also be analyzed.
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CONCLUSIONS

There is a significant flood problem in the study area that will most
likely continue in the foreseeable future. This problem cannot be
alleviated by conventional structural flood damage reduction means.
Numerous past and recent studies confirm this fact. The Federal
interest has been established.

Existing ancd projected damages to farmsteads alone constitute 14
percent of the average annual damages occurring in the basin. This
damage is generally caused by spring snowmelt flooding.

The farmstead in the study area is a small business with a very large
capital investment. A good portion of the economy of the Nation and
region depends on the success of the Red River Valley farmer. The
importance of the area 1s demonstrated in national agricultural
production figures. The basin produces three-fourths of the Nation's
sunflowers, one-third of the barley, one-fourth of the sugar beets,
one-fifth of the flax, and one-tenth of all the wheat, oats, and
potatoes. Most farmsteads store crops in grain storage bins on the
farmstead site.

Local and State interests have requested assistance in developing
nonstructural solutions for farmstead such as ring levees and raising
buildings. Such an effort is fully compatible with anticipated future
flood control efforts in the basin.

Of the flood damage reduction alternatives investigated in Walsh and
Pembina Counties, ring levees and raising buildings at farmsteads were
found to be economically feasible. In addition, the associated
biological, cultural, social, and recreational impacts would be
minimal with implementation of either alternative. The cost sharing
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of the nonstructural alternative is 80-percent Federal and 20-percent

non-Federal. Operation and maintenance would be a non-Federal
responsibility.

There do not appear to be any significant health, safety, or other
requirements that would affect implementation of the feasible
alternatives.

Implementation of either of the nonstructural alternatives would have
very little adverse effect on flood stages. Experience with large
Federal ring levee projects in the general vicinity confirms this.

The advantages of the feasible alternatives include improved economics
of the region and the Nation, social well-being of the floodplain
residents, low cost of implementing the solution, significant
reduction in average annual flood damages, and no transfer of the
flood problem to other areas of the basin.

Implementation of the economically feasihle nonstructural alternatives
is consistent with similar programs of the Canadian Government and the
Soil Conservation Service. Agreements have been reached with the SCS
and State of North Dakota so that no duplication of effort will occur.

Farmstead ring levees considered in this report are relatively
uncomplicated structures. They lend themselves to standardized design
and construction techniques not requiring detailed investigation
normally associated with major flood control proposals.

RECOMMENDATION

I recommend that a feasibility study be completed to determine the
implementable flood damage reduction measures for farmsteads in Walsh and
Pembina Counties, North Dakota, that are in the public interest. This
feasiblity study should be accomplished in sufficient detail so that the
project could proceed directly to plans, specifications, and construction
at the earliest possible date.

Edward G. Rapp
Colonel, Corps of Engineers
District Engineer
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APPENDIX A
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: RECONMAISSANCE REPORT o
P FARMSTEAD RING LEVER STUDY |
§ RED RIVER OF THE NORTH
; VALSH AND PEMBINA COUNTIES, NORTH DAKOTA

APPENDIX A B
CONGRESSIOMAL AUTHORIZATIONS

The authorities for this study are contained in the following ' 'fl
resolutions: N

Resolution of House Committee on Public Works, 15 March 1949

", . .to review the reports. . .on the Red River of the North . .4
Drainage Basin. . .dated May 24, 1948, and prior reports, with a
view to determining if the recommendations contained therein should
be modified in any way at the present time, with particular
reference to the main stem of the Red River and its tributaries, in ~ 4
the States of Minnesota and North Dakota, between the cities of
East Grand Forks, Minnesota, and Grand Forks, North Dakota, and the
United States-Canadian Boundary, in the interest of flood control

and allied purposes.® -

Resolution of Senate Committee on Public Works, 15 June 1950

", . .to review the reports on the Red River of the North,. . . -
submitted in House Document Numbered 185, Eighty-first Congress,
and prior reports, with a view to determining if the o
recommendations contained therein should be modified at this time ?'3._'_.';
in view of the disastrous floods of April and May 1950, and in view - -
of the international aspects of the flood problems on which much
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information may be obtained from Dominion, provincial, muniecipal
and other interests in Canada through the investigations already
under way in accordance with Article IX of the Boundary Waters
Treaty of January 1909."

Resolution of House Committee om Public Works, 27 Jume 1950

", ., .to review the reports on the Red River of the North
Drainage Basin. . .submitted in House Document No. 185, 81st
Congress, 1st Session, and prior reports, with a view to
determining whether the recommendations contained therein should be
modified in any way at this time."

Resolution of House Committee on Public Works, 19 July 1950

" . .to review the reports on the Red River of the North
Drainage Basin. . .submitted in House Document No. 185, B8ist
Congress, 1st Session, and prior reports, with a view to
determining if the recommendations contained therein should be
modified at this time in view of the disastrous floods of April and
May, 1950, and in view of the international aspects of the flood
problem on which much information may be obtained from Dominion,
provincial, municipal and other interests in Canada through the
investigations already under way in accordance with Article IX of
the Boundary Waters Treaty of January 1909."

Resolution of House Committee on Public Works, 19 July 1950

", . +.t0 review the reporta on the Red River of the North
Drainage Basin. . .submitted in House Document No. 185, 81st
Congress, 1st Session, and prior reports, with a view to
determining whether the recommendations contained therein should be
modified in any way at this time, particularly with reference to
improvements for flood control on the Buffalo River, Minnesota."
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Resolution of House Committee on Public Works, 19 July 1950

", . .to review the reports on the Red River of the North
Drainage Basin. . .submitted in House Document No. 185, 8ist
Congress, 1st Session, and prior reports, with a view to
determining whether the recommendations contained therein should be
modified in any way at this time, particularly with reference to
feasibility of the construction of a reservoir for flood control
and the production of hydroelectric power on Red Lake River,
Minnesota, at a point approximately three air-miles west of Red
Lake Falls, Minnesota, in the vicinity of Huot or Cyr Rapids."

Resolution of House Committee on Public Works, 16 August 1950

", . .to review the reports on Red Lake River and tributaries...
submitted in House Document No. 345, 78th Congress, 1st Session,
and subsequent reports, with a view to determining whether the
recommendations contained therein should be modified in any way at
this time, with particular reference to the feasibility of
constructing drainage canals running along, or parallel to, the
western boundary of Red Lake Indian Reservation and terminating at
Red Lake River, Minnesota."

Resolution of House Committee on Public Works, 16 March 1954

". . .to review the reports on Red Lake River. . .contained in
House Document Numbered 345, Seventy-eighth Congress, first
Jession, with a view to determining if it is advisable to modify
the existing project in any way at this time."

PR .
——ad A b

. Ve "-‘ '
e ey

e et
PP PSP




.“:v1‘ N

v
8
:
-
®
—
b‘<

......

Resolution of Senate Committee on Public Works, 22 June 1961

", . «to review the report of the Chief of Engineers on the Red
River of the North Drainage Basin. . .published as House Document
numbered 185, Eighty-first Congress, first session, 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 related
purposes in the Goose River Watershed, North Dakota."

Resolution of House Committee onm Public Works, 19 Jume 1963

", . .to review the reports on the Red Lake River and Tribu-
taries, including Clearwater River, Minnesota, published in House
Document Numbered 345, 78th Congress, and other pertinent reports
with a view to determining the need for further development of the
water and related land resources of the basin."

Resolution of House Committee on Public Works, 5 October 1966

" . .to review the reports on the Red River of the North
Drainage Basin. . .submitted in House Document No. 185, 81st
Congress, First Session, and other pertinent reports, with a view
to determining whether the recommendations contained therein should
be modified in any way at this time with particular reference to
additional improvements for flood control at Grand Forks, North
Dakota."
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Resolution of Senate Committee on Public Works, 12 July 1973

". . .to review the reports on the Red River of the North,
Minnesota and North Dakota, submitted in House Document Numbered
185, Eighty-first Congress, and prior reports, with a view to
determining if the recommendations contained therein should be
modified at this time in the interest of providing improvements for
flood control and allied purposes on the Forest River, North
Dakota."

Resolution of Senate Committee on Public Works, 30 September 1974

", . .to review reports on the Red River of the North Drainage
Basin,. . .submitted in House Document Numbered 185, 81st Congress,
1st Session, and prior reports, with a view to determining if the
recommendations contained therein should be modified at this time,
with particular reference to flood control, water supply, waste
water management and allied purposes."
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APPENDIX B

FARMSTEAD RING LEVEE WORK OF OTHERS
AND
STUDIES AND PROJECTS OF THE CORPS OF ENGINEERS




RECOMMAISSANCE REPORT
FARMSTEAD RING LEVEE STUDY
RED RIVER OF THE NORTH
WALSH AND PEMBINA COUNTIES, NORTH DAKOTA

APPENDIX B
FARMSTEAD RING LEVEE WORK OF OTHERS

This appendix presents information on the Soil Conservation Service (SCS)
and Canadian Government farmstead ring levee programs in Grand Forks
County, North Dakota, and Manitoba, Canada, respectively. Also included
is a discussion, with maps, of completed projects and ongoing studies of
the Corps of Engineers. Part 1 presents SCS North Dakota guidelines for
planning nonstructural measures in the Red River of the North. Also
included are standards and specifications for construction of SCS
farmstead ring levees. Part 2 includes a summary of "The Canada-Manitoba
Moving, Raising, Dyking Program in the Red River Valley." This summary
describes the administrative setup and approach utilized by Manitoba for
implementation of this program. Part 3 provides a summary of prior
reports, history of existing projects and ongoing studies of the Corps of
Engineers in the Red River basin.
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APPENDIX B

FARMSTEAD RING LEVEE WORK OF OTHERS

AND
STUDIES AND PROJECTS OF THE CORPS OF ENGINEERS

SECTION 1

FARMSTEAD RING LEVEE PROGRAMS
SOIL CONSERVATION SERVICE
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NORTH DAKOTA GUIDELINES FOR PLANNING NONSTRUCTURAL MEASURES IN THE VALLEY OF THE
RED RIVER OF THE NORTH

GENERAL

The interim guidelines for planning nonstructural measures in North Dakota
will be used for relocation, floodgroofing, flood warning, and flood plain
acquisition. Generally, relocation and flood plain acquisition measures are
not anticipated. The Red River flood plain and its tributaries have an
adequate flood warning system. Floodproofing primarily by dikes is expected
to be the principal means of alleviating flood damages. Since dikes for
floodproofing individual farmsteads, residences, and/or structures appears
to be of major importance, a brief description on classification and design
criteria follows.

DIKES FOR FLOODPROOFING

Classification - For the purposes of the Red River flood plain management
measure plan, the following will be used for the dike classification:

Class I - Dikes protecting property located in the "high risk zone" as
determined by the "Interim Guidelines for Planning Nonstruc-
tural Measures in North Dakota" or having estimated average
annual flood damages exceeding $5,000.00.

Class I1 - Dikes protecting property located in the "low risk zone" as
determined by the "Interim Guidelines for Planning Nonstruc-
tural Measures in North Dakota” with estimated average annual
flood damages exceeding $1,500.00.

Design Criteria - Practice Standard Dike (356) in Section IV of the Technical
Guide will be used. In 1979 portions of the Red River Valley experienced the
flood of record this century. Based on the 1979 flood stages which included

wave runup, the following will be used:
:Q Class I - Top elevation will be to the 100-year frequency flood elevation
i plus 2 feet of freeboard or the 1979 flood elevation plus 1 foot
- freeboard, whichever is greater.
» Class 11 - Top elevation will be to the 50-year frequency flood elevation
"~ plus 2 feet of freeboard or the 1979 flood elevation plus 1 foot
¢ freeboard, whichever is greater.
?‘ Class II1 - Top elevation will be to the 10-year frequency flood elevation
N plus 2 feet of freeboard.
R
_ Note: Existing highwalls, roads, and railroads with top elevations equal to
L or greater than the design high water, if structurally sound, may constitute
- a segment of the dike system. Freeboard for these segments may not be
X required if an analysis indicates it is not needed for settlement and pro-
- tection from wave attack.
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Dike (ft)
(SCS Practice 356)

*Indicates a North Dakota supplement.

Definition

An embankment constructed of earth or other suit-
able materials to protect land against overflow or
to regulate water.

Scope

This standard applies to dikes or levees used to pre-
vent or reduce flood damage to land and property,
for flow control in conjunction with floodways, or to
impound or regulate water for fish and wildlife man-
agement.

Dikes are divided into classes determinec by the
value of the land, crops, and other improvements
and the hazard to life within the area to be pro-
tected. '

Purpose

To permit improvement of agricultural land by pre-
venting overflow and better use of drainage facil-
ities, to prevent damage to land and property, and
to facilitate water storage and control in connec-
tion with wildlife and other developments. Dikes
can also be used 1o protect natural areas. scenic
features, and archeological sites from damage.

*Conditions where practice applies

Class | dikes are those constructed on sites where:

" 1. Failure may cause loss of life or serious damage

to homes, industrial and commercial buildings. im-

. poriant public utilities, main highways or railroads,
and high value land, crops, or other improvements.
2. Unusual or complex site conditions require
special construction procedures to ensure satistac-
tory installations.

Standards and Specificatioms

Section IV
Dike 356-1

3. Protection is needed to withstand more than 12
{1 (3.7 m) of water above normal ground surface. ex-
clusive of crossings of sloughs, cid channels, or
low areas.

Class !l dikes are those constructed in highly devel-
oped and productive agricultural areas where:

1. Failure may damage isolated homes, highways
or minor railroads, or cause interruption in service
of relatively important public utilities.

2. The maximum design water stage against the
dike is 12 t (3.7 m).

Class Il dikes are those constructed in rural or
agricultural areas where: .

1. Damage likely to occur from dike failure is
minimal.

2. The maximum design water slage against the
dike is 6 ft (1.8 m) for mineral soils and 4 ft (1.2 m) for
organic soils. (Exclude channels, sloughs, swales.
and guilies in determining the design water stage.)

* Design criteria—all dikes

In locating dikes, careful considerations sha!l be
given to preserving natural areas, fish ang wilchife
habitat, woodland, and other environmenial
resources. If dike construction will adversely aftect
such values, concerned public agencies and private
organizations shall be consulted about the project.

* Protection. A protective cover of grasses shali te

established on all exposed surfaces of the ogike and
other disturhed areas. Seedbed preparation,
seeding, fertilizing, mulching, and fencing shall
comply with recommendations in loca! technicat
guides.

if vegetation will not contro! erosion, nprap or
other protective measures shall be installed.

Maintenance. All gikes must be adeguateiy main.
tained to the required shape ana heignt The
maintenance of dikes mus! include pernoc:c
removal of woody vegetation that may become
established on the embankment. Prowisions for
maintenance access must be provideg,

USDA-SCS-nortn vakota
June 1982
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Standards and Specifications
Section IV
356-2 Dike

Design criteria—Class | dikes

Location. Conditions to be considered in designing
Class | dikes are foundation soils. property lines,
exposurc to open water, adequate outlets tor gravi-
ty or pump drainage. and access for construction
and maintenance. Mineral soils that wiil be stable
in the dike embankment must be available.

Height. The design height of a dike shall be the
design high water depth plus 2 ft (06 m) of
freeboard or 1 ft (0.3 m) of freeboard plus an
allowance for wave height, whichever is greater.
Design elevation of high water shail be determined
as follows:

1. If dike failure is likely to cause loss of life or ex-
tensive high-value crop or property damage, the
elevation of design high water shaill be that
associated with the stage of the 100-year-frequency
flood or of the maximum flood of record, whichever
is greater.

2. If dike failure is unlikely to result in loss of life or
extensive high-value crop or property damage, the
elevation of design high water shall be that associ-
ated with the peak fiow from the storm that will in.
sure the desired level of protection or the 50-year.
frequency flood, whichever is greater.

3. )f the dike will be subject to stages from more
than one stream or source, the criteria indicated
shall be met for the combination that causes the
highest stage. )

4. |f the dike will be subject to tidal influence as
well as streamfiow, the streamflow peak shaH be
assumed to occur in conjunction with the mean
high tide to determine the design high water depth.

The design height of the dike shall be increased
by the amount needed to insure that the cesign top

- elevation is maintained after settlement. This in.

crease shall be not less than 5 percent.

Interior drainage. If inflow from the area to be pro-
tected by the dike may result in loss of life or exten.
sive high-value crop or property damage, provisions
shail be incluged in the plans to provige intenor pro.
tection against a 100-year-frequency hygrograph,
plus base flow, and an aliowance for seepage. and
may include storage areas, gravity outlets, or pump-
ing plants, alone or in combination.

Itinflow from the area to be protected by the dike
Is unlikely to resuit in loss of life or extensive high-
value crop or property damage, slorage areas, grav-
ity outlets, or a pumping piant, alone or in comoina-
tion, shall be included in the plans and designed to

1iSDA-SCS~!North Dakota
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handle the discharge from the drainage area based
on drainage requirements established for the local
area or the peak flow fron: the storm that witl insyre
the desired level of protection, whichever is greater.

In sizing outlet works in combination with
available storage, the minimum design storm dura-
tion for interior drainage shall be 10 days. If outlet
works are designed using peak flood freguency
flows without considering storage. the minimum
design storm duration shall be 24 hours.

Embankment and foundation. The embankment
shall be constructed of mineral soils, which when
placed and compacted will result in a stable earth
fill. No organic soil shall be used in the dike. Souls
must have high specific gravily and be capatie of
being formed into an embankment of low perme.
ability. The design of the embankment ancg
specifications for its construction shall give due
consideration to the soil materials available, foun-
dation conditions, and requirements for resisting
the action of water on the face of the dike ana ex-
cessive seepage through the embankment and the
foundation. The design oi the embankment ang the
tfoundation requirements shall be based on the
length of time and height that water will stang
against the dike.

Minimum requirements for certain features of the
embankment, the foundation, and borrow pits are
as follows:

Minimum top width of Class | dikes shall be 10 {t
(3 m) for embankment heights of 15 tt (4.6 m) or less
and 12 {1 (3.6 m) for heights more than 15 ft (4.6 m. If
maintenance roads are to be established on tne
dike top, “'turnarounds’ or passing areas shail be
provided, as needed.

Side slopes shall be determined from a stability
analysis, except that an unprotected earth siope on
the water side shall not be steeper than 4 hcrizontal
to 1 vertical if severe wave action is anticipated.

If dikes cross old channels or have excessively
porous filis or pocr foundation conditions, the tanc-
side toe shall be protected by a banquette or con-
structed berm. Banquettes shall be used to provide
construction access and added stability if channel
cressings are under water or saturated during con-
struction. Banquettes shall be designed on the
basis of site investigations, laboratory analysis,
and compaction methods. The finished top width of
the banquettes shall not be less than the height of
dike above mean ground. The finished top of the
banquettes shall be not less than 1 {t (0.3 m} above
mean ground and snall be sloped away {rom the
aike.
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A cutoff shall be used if foundation materials are
sufticiently pervious to be subject to piping or
undermining. The cutoff shall have a bottom width
and side slopes adequate to accommodate the
equipment to be used for excavation, backfill, and
compaction operations. It shall be backlilled with
suitable material placed and compacted as re-
quired for the earth embankment. If pervious foun.
dations are 100 deep to be penetrated by a founda-
tion cutoff, a drainage system adequate to insure
stability of the dike shall be used.

Ditches and borrow pits

Landside ditches or borrow pits shail be located so
the hazard of failure is not increased. Ditches for
borrow pits when excavated on the water side of
dikes snall be wide and shallow. Plugs, at least 15 ft
(4.6 m) in width, shall be left in the ditches at inter-
vals not greater than 400 ft (121.9 m) to form a series
of unconnected basins. .

Minimum berm widths between the toe of the
dike and the edge of the excavated channel or bor-
row shall be:

Fill height Minimum berm width
Less than 6 ft (1.8 m) 1221t (3.7 m)
More than 6 ft (1.8 m) 18 ft (5.5 m)

A drainage system shall be used if necessary to
insure the safety of a dike. Toe drains, if used, shall
be located on the landside and shall have a graded
sand-gravel filter designed to prevent movement of
the foundation material into the drain.

Subsurface drains shall not be installed. or per-
mitted to remain without protection, closer to the
landside toe of a dike than a distance three times
the design water height for the dike. lf subsurface
drains are t0 be instaileg or remain closer than the
distance stated, protection shatl consist of a
graded sano-gravel fiiter, as for a toe drain, or a
closed pipe laid within the specified distances from
the dike. .

Pipes and conduits. Dikes shall be protected from
scour at pump intakes and discharge locations by
appropriale structural measures. A pump discharge
pipe through a dike shall be installed above cesign

" high water, if feasible, or be equipped with antiseep

collars.

All conduits through a dike below the design high
walerline shall be equipped with antiseep collars
designed to increase the distance of the seepage

Standards and Specifications
Section 1V
Dike 356-3

line along the conduit by at least 15 percent.
Discharge conduits of pumps placed below the
designed water line shall be equipped with a
Dayton or a simitar coupling to prevent vibration of
the pumping plant being transmitted to the
discharge conduits.

Design criteria—Class |l dikes

Design water stage. The maximum design waler
stage permitted is 12 ft (3.7 m) above normal ground
level exclusive of crossings at channels, sloughs,
and guilies.

if the design water depth against dikes. based on
the required level of protection, exceeds 4 ft (1.2 m)
the design shall be based on at least a 25-year-
frequency fiood. If this degree of protection 1S not
feasible, the design shall approach the 25-year
flood level as nearly as gossibie, and ptanned tuse
plug sections and other relief measures shall be in-
stalled where appropriate.

Height. The design height of an earth dike shall be
the design water depth pius a freeboard of at least 2
ft (0.6 m) or freeboard of 1 ft (0.1 m) plus an
allowance for wave height, whichever is greater.

The constructed height of the dike shali be the
design height plus an allowance for settiement
necessary to insure that the design top efevation is
maintained but shali be no less than 5 percent of
the design height.

Interior drainage. Provisions must be made for ade-
quate drainage for the area to be protected by the
dike.

* Cross section. The minimum requirements for the

cross section of the dike where fill is compacted by
hauling or special equipment shall be as foilows:

Design water Minimum Steepest side
height top width slore
t m It m
0-6 (0-1.8) 6 (1.8) 1-1/2:1
6-12 (1.8-3.7) 8 (2.4) 2:1

if soils or water conditions make it impractical to
compact the dike with hauling or special equip-
ment, dumped fill may be used and shall have
minimum cross section dimensions incorporateq in
the fill as follows:

USDA-SCS-North Dakota .
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Standards and Specifications
Section IV

356-4 Dike
Design water Minimum Steepest side
height top_uli_dlh slope
It m ft m
0-6 (0-1.8) 8 (2.4) 2:1
6-12 (1.8-3.7) 10 (3) 2-1/2:1

Side slopes of 3 horizontal to 1 vertical on water-
side and 2:1 on landside may be used instead of
2-112:1 for both slopes.

The cross sections shall be strengthened or in-
creased as required to provide additional protection
against tloods of long duration. The top width shali
be not less than 10 ft (3 m) if a maintenance road is
planned on top the dike. “Turnarounds" or passing
areas shall be provided as required on long dikes.

The side slopes shall be 3:1 or fiatter on the
waterside if severe wave action is expected or if a
steeper slope would be unstable under rapid draw-
-down conditions. Side siopes shall be 3:1 or flatter
on both sides where permeable soils of low plastic-
ity, such as SM and ML, are used in construction.

A banquette (or constructed berm) shall reinforce
the landside toe if a dike crosses an old channel or
if excessively porous fill or poor foundation condi-
tions justify such reinforcement. Such banquettes
shall be used if, during construction, the channel
crossing is under water or saturated. The top width
of the banquette shall be equal to or greater than
the fill height of the dike above the top of the ban-
quette unless a detailed investigation and analyses
show a different design is adequate.

Foundition cutoff. A cutoff shall be installed if
there are layers of permeable soils or layers
creating a piping hazard through the foundation at

" adepth less than the design water depth of the dike

below natural ground level. The cutoff trench shall
be of sufficient depth and width and filled with suit-

" able soils to minimize such hazard.

Ditches and borrow pits. Minimum berm widths be-
tween the toe of the dike and the edge of the exca-
vated channel or borrow shall be:

Fill height Minimum berm width
Less than 6 ft (1.8 m) 101t (3m)
More than 6 ft (1.8 m) : 15 ft (4.6 m)

A landside ditch or borrow pit shall be far enough

- away from the dike 1o minimize any hazard 1o the

dike because of piping through the foundation.
For dikes having a design water depth of more
than 5 ft (1.5 m), the landside diich or borrow pit

USDA~SCS~North Dakota
June 1982
Technical Guide Notice ND-12

. “~la " - - Pl il el el recsrlBiniunelh,

shall be far enough away from the dike so that a line
drawn between the point of intersection of the
design waterline with the waterside of the dike and
the landside toe of a dike meeting minimum dimen-
sional requirements shall not intersect the ditch or
borrow pit cross section.

Pipes and conduits. The dike shall be protected
from scour at a pump intake and discharge by ap-
propriate structural measures. A pump discharge
pipe through the dike shall be installed above
design high water, if feasible, or else equtpped with
antiseep collars.

All conduits through the dike below the design
high waterline shall be equipped with antiseep col-
lars designed to increase the distance of the
seepage line along the conduit by at least 15 per-
cent. Discharge conduits of pumps placed below
the designed waterline shall be equipped with a
Dayton or a similar coupling to prevent vibrations of
the pumping plant being transmitted to the dis-
charge conduits.

Drains. Drains shall be used where necessary to in.
sure safety of dikes and shall be located on the lang
side, have a graded sandgravel filter, and be ce-
signed and instalied in accordance with Soin Con.
servation Service standards for such drains.

Field subsurface drains shail not be installed or
permitted to remain without protection closer to the
landside toe of a dike than a distance three times
the design water height for the gike. If such draias
are to be installed or remain closer than the
distance stated above, protection shali consistof 2
graded sandgravel filter. as for a toe drain. or a closed
pipe laid viithin the specified distances from the dike.

Design criteria—~Class Ili dikes

The design criteria shall be based on site condi-
tions for mineral or organic soils as applicable.

Top width. Minimum top width is 4 ft (1.2 m),
Side slopes. Minimum side slope is 1:1.

Freeboard. The minimum freeboard is 1 ft (0.3 m)
plus wave height. The constructeg height shall be in-
creased by the amount necessary to insure that the
settled top is at design elevation but not less than §
percent,

Foundation cutoff. A cuto!f shall be instalied if nec-
essary {0 insure cike stabibity.
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Standards and Specifications ;Li
Section IV )
Dike 356-5 ‘

Ditches and borrow pits Plans and specifications . 4

Minimum berm widths between the toe and the dike Plans and specifications for constructing dikes - 4
and the edge of the excavated channel or borrow shall be in keeping with this stangard and shail

shall be two times the depth of the ditch but not - describe the requirements for applying the oractice S

less than 8 ft (2.4 m). 10 achieve its intended purpose. ]
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Standards and Specifications
Section IV
356-6
DIKE (FT)
(356)
(North Dakota Supplement)

*Conditions where practice applies.

The design and construction of all flood control dikes, including ring dikes,

that will control, divert or impede flows will be in keeping with the "Memorandum
of Understanding between the USDA Soil Conservation Service and the North Dakota

State Water Commission".

*Design Criteria — All Dikes.

Farmstead ring dikes for flood control in the Red River Valley may be designed
and constructed following the "North Dakota Guidelines for Planning Nomstructural

Measures in the Valley of the Red River of the North".
*Protection
Establish grass in accordance with Critical Area Planting (342).

*Cross Section

The minimum requirements for the cross section of the dike where fill is compacted

by hauling or special equipment shall be as follows:

Cbmpacted Fills

‘Design Water Height Minimum Top Width Steepest Side Slope
Feet Feet
0-12 . 10 2:1

Where soils or water conditions make it impractical to compact the dike with
hauling or special equipment, dumped fill may be used and shall have minimum
cross section dimensions incorporated within the fill as follows:

Dumped Fills

Design Water Height " Minimum Top Width Steepest Side Slope
Feet Feet
0-12 . 10 ’ 235:1

USDA-SCS-North Dakota
June 1982
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MOVING, RAISING, DYKING PROGRAM
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1.0 Background

2.0

Significant spring flooding has been experienced by Red River Valley
inhabitants on several occasions throughout recorded history. The
cause for flooding lays chiefly with the poor drainage of very flat
impervious land with the resulting inability of the main stem to carry
winter snowmelt and/or heavy rainfall to its mouth at Lake Winnipeg.
The local inhabitants tend to relate the 1979 flood levels to those
they have previously experienced such as occurred in 1950, 1966 or
1974. During the 1960's dykes were constructed around the towns of
Morris and St. Adolphe, Letellier, Dominion City, St. Jean Baptiste,
Rosenort and Emerson in response to this regular flooding problem.

In the intervening years some flooding has occurred but has not affected
the major portion of the Valley. This regularity of flooding and its
adverse effects has resulted in a population that expects flooding
every spring. The accompénying emotional and psychological impacts
are significant.

The flooded portion of the Valley's economic base is mainly agricultural
with a significant portion of the population being of Mennonite and

French ancestry.

Administration of Flood Programs in Manitoba

2.1 general

When flooding is significant, the Province of Manitoba through
Order-in-Council creates a Flood Disaster Assistance Board (FDAB).
The Board administers a Flood Disaster Assistance Program (DAP)
under the terms of a 1970 Federal-Provincial Agreement. The roles
and ratio of federal and provincial involvement in the national
federal-provincial program is best described by referring to
Appendix I obtained from EPC, Winnipeg. Perhaps it is worth noting
the DAP costs in Manitoba are separated into three categories for
practical purposes and audited accordingly. These may be described
as (a) municipal costs (b) flood operations costs and (c¢) individual
claims.

B-2-4
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In this instance of flooding (1979) it was decided and
authorized in the Order-in-Council (creating the DAP) that in
addition to the normal federal-provincial Disaster Assistance
Program (DAP) a second program allowing for construction of
protective works to mitigate future flood damage would also be
implemented. The program involves moving, raising, dyking, etc.,
of individual realty and will be known in the remainder of this
report as the special Moving, Raising, Dyking Program (MRDP).

The FDA Board has responsibility only for the individual claims
as noted as item (c) above as well as the special MRDP under
discussion here while administration of activities under (a) and
(b) above are the overall responsibility of the Manitoba Water
Resources Division.

2.2 Flood Disaster Assistance Board (FDAB)

2.2.1 Board Members

The FDA Board is composed of three men who are not only
established and well known throughout the Red River Valley
but also have a long association and experience with flooding
problems in Manitoba. For example, the Chairman of the
Board, Mr. Elswood Bole has been chairman of several previous
FDA Boards and Mr. Reimer is a member of both Canadian and
International Mennonite Disaster Assistance Committees. The
third member Mr. Bernard Ayott has held positions with the
municipality of Montcalm for over 30 years. Mr. Bole and

Mr. Ayott are the most active members of the Board.

2.2.2 Procedures of the Board

The approach that the Board uses to ensure public awareness of
the program is to initiate activity and concentrate effort in
"pockets" of the valley. As satisfactory progress is being
made in one area effort will then be given to initiating
another "pocket".

«2 -
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This approach has two beneficial effects; firstly, the
visible evidence of construction activity and protective
works encourages nea}by neighbours to enquire and seek out
advice and ultimately to proceed with their own protection
measures; secondly, it allows for maximum efficiency and
economy of scale for the construction contractors and hence
reduces unit costs to homeowner and the Board and ultimately
program costs.

I believe for a program of this nature to be successful
within the given time and resources constraints the key
factor is to obtain the personal commitment of each home-
owner. This can be achieved only through effective personal
relationships between the Board and the individual. Personal
visits by the Board to each family to explain the program,

" the necessary administrative procedures, the respective

responsibilities, recommend specific flood-proofing works
and general inspection of completed works is routine procedure
for the Board.

This approach has contributed significantly to attaining the
personal commitment of the valley's inhabitants.

A major factor contributing to "getting the program going"

is the "first visit" recommendation on the specific works
applicable to each homestead. Even though newspaper advertise-
ments explain the program the tendency for the homeowner is
still to await the verbal "go ahead" by the Board and the
verification of the compensation package available.

3.0 Mitigation or Protection Techniques

: The Board has deemed two distinct geographical areas to exist when
recommending minimum elevations of the protective works. Those
Eﬁ ( protective works south of the south side of the village of St. Adolphe

-3-
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must be at least 3 feet above the 1979 level while those north
R of this arbitrary line must be at least 4 feet above the 1979 .
‘ B level. - - -

The 1979 water level is usually retrieved by high water marks

on one of the local structures or alternatively the Manitoba L
. Water Resources Division staff survey in the level from known "‘
flood elevations outside the property of interest.

The major mitigation structural measures and techniques employed
in this MDRP are well described in Appendix II by CMHC engineer,

:

Mr. A. Fraser. This report was prepared at the request of the

Director, Emergency Planning Canada, Winnipeg.

One technique Mr. Fraser has not described, however, is the so-

called "sidewalk dyke". A plan of this system is also shown in .
Appendix II and is recommended only in special circumstances usually
where space is limited. The "sidewalk dyke" is partly permanent

and partly a temporary dyking structure. It is composed of a
permanent side-walk with a reinforced concrete footing and curtain .
with a slot at grade to provide for a plastic covered 3/4 inch
four foot by eight foot sheet of plywood. The plywood is then
supported by bracing back to the building being protected. This
temporary or flood-proofing part (that portion above grade) must be -
erected just prior to flooding and dismantled after the flood levels '
have receded. Manpower requirement for this construction is two

people although one person could do it with effort. Obvious

problems with this method can occur when houses change ownership -
or when sufficient physical capability or knowledge is not available

at the property of interest prior to the time of flooding.

Often due to local topography access to a property it is impractical

for a full ring dyke construction. In these instances a gap is
normally left in the dyke to allow access and egress. The gap is then
sandbagged prior to flooding.

Photographs of several of the actual flood-proofing methods at various
stages of completion are shown in Appendix II.




4.0 Administrative and Financial Arrangements

The federal-provincial agreement was initiated through exchange of
‘telexes between Canada and Manitoba on December 18, 1979. Environment
Canada agreed to reimburse the Province of Manitopa 50% of their
costs for a special flood damage reduction program up to a maximum of
$4.25 million. Overall field coordination of the federal portion of
the program is the responsibility of Emergency Planning Canada,
located in Winnipeg.

An audit of Administrative and Financial procedures of the "Red River

Valley Flood Control” program was carried out by DSS Audit Services

Bureau during months of June through September 1980. Observations

S included in their report contained as Appendix III are being or will

be addressed toward the end of the program and during the post audit

by DSS Services, Winnipeg. A letter from Mr. C. Collins (employee

;h of the Board), dated October 22, 1980 indicated that the Manitoba

f Flood Disaster Assistance Board had received instructions to cease
operations effective March 31, 1981. This should allow an orderly

; wrap-up of the financial program by mid summer of 1981.

This would mean once a firm cash flow prediction is available both
;i the federal and provincial governments may need to get authority to
carry some of the 1980 - 81 program allotment forward to fiscal year
81 - 82.
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DISASTER ASSISTANCE PROGRAMS o
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DISASTER ASSISTANCE PROGRAMS

Disaster Assistance Program

Emergency Planning Canada's role does not necessarily cease
once an emergency is over. There is often a request for
federal financial assistance to the provincial governments.

The Disaster Assistance Program, under the Government of ‘... .
Finance, was established to assist the provincial govern- ’
ments where the cost of dealing with a disaster would place
undue burden on the provincial economy.

Prior to 1970, the cost sharing arrangements between the
federal government and the provinces were negotiated with
individual provinces on an ad hoc basis. Since 1970, the
federal government's approach to disaster assistance, where
the Government of Canada has formally agreed to share the
reimbursement, has taken the form of reimbursing the
provincial governments on the basis of a per capita formula.
The formula established the amount of assistance that will be

~available given various levels of provincial expenditures

on disaster relief that are considered eligible for cost
sharing. The types of provincial expenditures considered

. eligible for cost sharing are defined in a set of administrative

guidelines. Generally, these are expenditures madec to restore
to their pre-flood condition public works, the essential
personal propertv of private citizens, farmsteads, and small
businesses.

‘Under the cost-sharing formula, no sharing occurs unless

provincial expenditures exceed an amount equal to $1 per
capita. When a province's expenditures excecd this level,

the amount of federal financial assistance payable to a
province is detemmined as follows: 50 per cent of the next

$2 per capita of provincial expenditures eligible for cost
sharing; 75 per cent of the next $2 per capita and 90 per cent
of the remainder.

o /2

S e e

]
|

{
3
A

.........




s2-

Payments to provinces, including advance payments, if
requested may be authorized by the Cabinet against the
Treasury Board Contingencies Item. A special item is
subsequently included in the estimates to reimburse the
Contingencies Item. The nature of the program is such
that it cannot be provided for in the Main Estimate,

While the Minister of Finance has over-all responsibility
for disaster assistance, the details of cost sharing
arrangements are administered by Emergency Planning
Canada.

When cost sharing is arranged with a province, the EPC
regional director is formally designated as the representa-
tive of the federal government. This involves damage
assessment, detailed interpretation of the guidelines, a
general surveillance of private damage claims and the
development of joint federal-provincial teams to review
the claims for agricultural and public sector damage.

The table below indicates how the prog}am works.

s o

Federal Post-Disaster Financial Assistance
(per capita sharing)

Provincial

eligible Federal
expendi tures share

First $1 nil

Next §2 50%

Next §2 75%

Remainder 90%

../3

B-2-11




Eligible expenses:  $24,000,000
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