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WARROAD CHANINEL PROJECT

SECTIOfJ 107

DETAILED PROJECT REPORT

I NTRODUCT 1 Of

In 1970 the city of Warroad began development of a recreat ional

complex adjacent to Lake of the Woods at Warroad. Thy complex inc'l1idJ

an inland marina basin which twas excavated in 1972. However, th e mari:<

basin does not have navigable access to Lake of the Woods and has hc-.n

idle since its excavation.

L

on 12 May 1972, the Warroad City Council adopted a resolution rc-

cluesting that the Corps study the feasibility of constructing an access

,hannel from the marina basin to Lake of the Woods. A reconnaissance

report dated 27 November 1974 concluded that construction of a marina

access channel was feasib ly and recommended that a detailed project

reV )rt be prepared.

STUDY AUTHORITY

Authority for this let ai led pro 'Lt rep,rt is provi led V Se( t,,

107 of the River and Harbor Act of 19b0, as amende'd. The text of this

act is in appendix A.

SCOPE OF THE STUDY

Channel alignment, foundation mat, rials, hvdroilic, ,,economic,

environmnta I , and arcIo looI* 1a i TV st i grI wer 'on duct td fo r

this study. An alternative cianne I ali gnment ,ttidv; a cutural re-

sources survey; and a report on the ch,mical, phvsical, and biological

properties of the pro jeut area were done by privatte consultants. Th,

other studies were done by Corps personne ..



STUDY PARTICIPANTS AND COORDINATION

The report has been developed by the Corps of Engineers with

the participation of the city of WarroaJ' and a citizens advisory

committee. The study has been closely coordinated with local,

State, and Federal agencies. Appendix C contains copies of perti-

nent letters and minutes of citizens advisory committee meetings.

STUDIES OF OTHERS

In November 1974, the Warroad Planning Commission completed a

comprehensive guide plan entitled City of Warroad, Minnesota,

Comprehensive Guide Plan. The city has also prepared a recreation

plan entitled Lake of the Woods Beach Front Development at Warroad.

See appendix A for additional studies relating to the Warroad

channel project.

THE REPORT AND STUDY PROCESS

This detailed project report consists of a main report with

appendixes. The main report describes the planning process and

contains the basic information used to arrive at the study's con-

clusions and recommendations. Pages 3 through 19 describe the study

area and the problems the study addresses. Pages 20 through 41 de-

scribe the alternative plans considered for providing small boat

access between Lake of the Woods and the marina basin. Pages 42

through 61 contain a detailed description of the overland channel

plan recommended for construction. The appendixes supplement the

main report with more detailed data and analysis.
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PROBLEM IDENTIFICATIO4

This section defines the project area and the problems the

study addresses. Th( section also produces a set of planning oh ec-

ties. these objectives are used in succeeding sections to formul ate

and evaluate alternative plans.

NAT IONAL OBJECTIVES

The planning objectives must encompass both national and

local considerations. Corps regulations specify that project objec-

tives shall include National Economic Development (NED), Environmental

Quality (EQ), Regional Development (RD), and Social Well-Being (SWB).

Additional objectives for each project are based on local con-

siderations. These local planning objectives are developed after an

investigation of existing conditions; future conditions if no Federal

action is taken; and problems, needs, and opportunities in the study

area.

EXISTING CONDITIONS

Study Area

The study area was defined as the city of Warroad and that portion

of Lake of the Woods within a 2-mile radius of the mouth of the Warroad

River. Because of the straightforward nature of the problem to be

addressed by this report, the study area appears to easily encompass

study concerns and solutions.

Location

Warroad is in Roseau County in northwestern Minnesota. Thle city

occupies both banks of the Warroad River, which flows into Muskeg Bay

of Lake of the Woods. Warroad Harbor is on the southwest shore of

the bay (see figure 1).
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Topography and (eology

Roseau County is generally fiat Lo'Ia ridges of sand -n raw. I

oriented C ast-'.'!.st are thought to be abandoned beach ridgoe-; mcirkinc

the retreat of Lake Agassiz. Lake of the Woods is a remnant of lok,

Agassiz, which covered the area following the hisconsin glaiatio:..

The crystalline bedrock of the area is overlain by 75 to 115 feet

of water-deposited clay, silt, and sand. The land surface slope, to

the north about 10 feet per mile.

Soils

Approximately one-third of the soils in Roseau County are organic

(peat) soils consisting almost entirely of plant remains. A combina-

tion of mineral and organic soils exists in the immediate area of

Warroad. The shore of Muskeg Bay is a peat bog which extends inland

up to one-half mile. Remaining soils are a composite of lacustrine

clays, silts, and sands.

Climate

The climate is :haracterized 1y a wid J rang< in t emperat ures,

short growing seasons, and long cold winters, he averagt, growing

season is 118 days. This short growing season is offset to some

degree by the extended hours of sunlight caus(.d by the high latitude

of the area.

The average annual temperature Is 17. 1 F. Average monthly

temperatures vary from 1.1 ) F in January to 67.3 ' in Aulv. Ix-

treme temperatures of record are -50 F and 3'10 .

5



Average annual precipitation is 20.7 inches,,hii is :

subhumid. However, the level terrain, moisture-retainii n:

low evaporation rates resul t in a more h umid cli mat ii, a ' -

cipitation indicates. Normal month]); precipitation van. 'r ')

inc. in February to 3.46 inches in June. About two-taiirl ,tne

annual precipitation falls from April through August. Average annual

snowfall is 47 inches, and snow covers the ground an average of 139 days

per year.

Accoording to weather data collected at the airport in Interna-

tional FallIs, Minnesota, the predominant storm direction (winds greater

than 15 miles per hour) is N 80 F. The critical direction for storm

winds at '..'arroad is the sector bounded bv N 23 0 1 and I 790 - Iarroad

Arbor is sheltered from the predominant storm direction. The southern

p,,rtio)n of Take of the Woods is shallow, rarelv exceeding 35 feet in

:,pth. The maximum wave calculated for the Warroad area, representing

t -vear occurence, would have a hei cht of 5.3 feet. As these waves

pproach the Varroad shore, they would be modified bv bottom conditions

var'.inc, rom sand%, soil to heavy stands of veetation. Winds can

ii se the water surface ai maximum of 1.92 feet at Warroad, representing

,-,ar a curence. Appendix ) contains a detailed description of the

i'1 Ind V c I mate in the stud,. area.

:,ra I nage

Drainage is generally very poor, and hundreds of miles of drainage
.itches have been const rlicted throuohout koseau County. The poor

)raina~e results from lack of slope; fine-2rained soils, many of
'ic'h have tightly cmpac teiS; d a high water table. At

.arroat!, the water table i at or near the surface and, on occasion,

w'el Is have overflowed.

The Warroad River provides natural drainage in eastern Roseau

o ountv. The headwaters of the river are in a swampy area about 1 3

-Liles south of Warroad. The river is geomorphically "young" and has

6



a well-defined, deep chinnel and relat ivekv narrow floodplain. Before

dredged material was placed on the riI .ht bank and the channel was

narrowed, the river was about one-fourth Milc wiIL I t Warroad.

\'ege t at i on

Roseau 'otntv is in a transitional vegetation zone. The original

postglacial flora in the east was hardwood with a mixture of conifers.

The original vegetation at Warroad was mixed stands of aspen, balsam,

cedar, jack pine, spruce, and tamarack. In the west, grassland was

predominant and the central portion was grassland with hardwood (aspen)

encroachment from the east.

Because of the forest industry, very little virgin growth remains.

The forest vegetation in unmanaged areas consists of conifers, balsam

fir, white pine, spruce, balm of Gilead, poplar, elm, ash, birch,

and tamarack. Much of this vegetation is second growth and scraggly.

Reforestation attempts have been successful and commercial growths

of aspen, black spruce, spruce, pine, balsam fir, tamarack, white

cedar, and mixed hardwoods are harvested yearlv.

Myrtle-leaf willow, tag alder, lone birch, and small poplar grow

in the poorly drained areas. Ground cover in the bogs is variable

and includes sphagnum moss, leatherleaf, Labrador tea, cranberry,

cassandra, snowberry, dwarf Kalmia, pitcher plants, crowberr:, cotton

grass, and other sedges and grasses. A few marshy areas support wild

rice.

Fish and Wildlife

The Warroad area provides habitat for over 38 species of fish

including walleye, perch, bass, pike, sunfish, muskellunge, trout,

and commercially imported species such as burbot, tulibee, and white

suckers. At one time, lake sturgeon were abundant but overfishing

has greatly reduced their numbers.
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The variety of fish and wildlife in the region contributes to

the high rate of tourism and recreation activities. Cold water and

wari.water fishing is enjoyed year-round. Commercial fishing also

plays an important role in the Rainy River basin, with 60 percent of

the basin's potential habitat being commercially fished. Lake of the

Woods has been the most important commercial fishing spot in the

basin, producing 80 percent of the annual landings during the last

35 years.

The aquatic environment and adjacent lands provide food and

shelter for many species of waterfowl, shorebirds, songbirds, upland

game birds, and birds of prey.

Approximately 50 species of mammals inhabit the forest areas

including white-tailed deer, black bear, fox, skunk, porcupine,

squirrel, mouse, weasel, beaver, and snowshoe hare. Moose and

timber wolves, an endangered species, can be found in the shore

area. Rare or uncoimmon mustelids, such as the pine marten, fisher,

and otter, inhabit the more remote forest areas.

Cultural Resources

The study has been coordinated with the Minnesota State

Historic Preservation Officer and the State Archeologist. The

National Register of Historic Places was consulted to determine

if significant properties would be affected by the project. A

cultural resources survey was conducted by Bemidji State University,

Bemidji, Minnesota, entitled Cultural Resources Survey of Small

Boat Harbor Project at Lake of the Woods, Warroad, Minnesota,

15 November 1977. No significant historical or archeological

resources were identified in the project area. Appendix H contains

a summary of the cultural resources survey.

8



Population Characteristics (-)

In 1970, the population of Roseau County was 11,569, repre-

senting an average density of 6.9 persons per square mile. Between

1950 and 1960., Warroad's oni 1,tion rose from 1,276 to 1 309. By 1970,

its population had declined to 1,086. The estimated 1977 population had

risen to 1,350 (estimate approved by State Demographer). Because of

increased recreation and industrial development opportunities, the

population is expected to continue its recent increases.

Employment (1)

Window manufacturing, hockey stick manufacturing, tourist-

related businesses, and the public school system are Warroad's major

employers. Other sources of employment include the Canadian National

Railway; Burlington Northern, Inc.; commercial fishing operations; and

retail stores. About 50 persons, including seasonal employees, fishing

guides, seaplane pilots, and marina personnel, hold harbor-related

jobs.

The number of farms in Roseau County declined from 1,700

in 1959 to 1,334 in 1974. Tn the same period, the total acres in

farmland increased from 544,544 to 586,600. Thus, average farm size

increased from 320 to 440 acres.

Personal and Per Capita Income(l)

In 1970, total personal income for Roseau County was estimated

at $27,740,000 (1967 dollars) which represents a 65-percent increase

over the 1960 estimate. Minnesota experienced a 60-percent increase

over the same period.

Per capita income for Roseau County increased 70 percetit from

$1,404 in 1960 to $2,388 in 1970. The 1970 figure is considerably

less than the State figure of $3,398, partly because of the larger

proportion of agricultural and rural income in the county,

(1) Ap;o di>- A and te envirormntal asseimont (appendix J) con-

tain additional demographic data.
9



Transportation(l)

Warroad is at the junction of Minnesota Highways 313 and 11,

which provide access to Canada, North Dakota, and the rest of

Minnesota. The city is served by several truck firms, including

local cartage and common carriers. Rail service is provided by

the Canadian National Railway and Burlington Northern Railroad. A

paved and lighted municipal airstrip with a 3,700-foot runway is

3 miles north of Warroad.

W Commercial Fishing and Shipping (1)

Lake of the Woods has been commercially fished since the 1880's.

Most of the catch is rough fish and 85 percent is used as mink feed

at local ranches. Commercial fishing has declined in recent years.

Before 1968, supplies for Angle Inlet were shipped by water

from Warroad. In 1968, a road to Angle Inlet was constructed, and

waterborne freight traffic has declined.

Recreation and Navigation

Lake of the Woods is supplied primarily by the Rainy River and

drained by the Winnipeg River, both of which are regulated by hydro-

electric requirements. The International Joint Commission agreement

of 1925 specifies that lake levels are to be maintained between

1056 and 1061.25 (1929 adjustment). Lake levels have varied between

1054.63 (27 February 1925) and 1063.50 (1 July 1916) Appendix D

contains a detailed description of lake levels.

(1) Appendix A and the environmental assessment (appendix J) contain
additional transportation and commercial use data.
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Warroad Harbor lies at the mouth of the Warroad River. The

harbor was authorized by the River and Harbor Act of 3 March 1899,

as amended by the emergency River and Harbor Act of 6 June 1900.

Existing facilities include a channel 9,200 feet long, 100 feet wide,

and 6 feet deep; a turning basin 200 by 900 feet and 6 feet deep;

and a 457-foot long rubble-mound jetty parallel to the channel extend-

ing about 350 feet lakeward. A public walkway and handrailing were

built on the jetty in 1972.

Warroad is developing a recreational complex north of the Warroad

River adjacent to Lake of the Woods. Warroad and the Heritage Conserva-

tion and Recreation Service (formerly Bureau of Outdoor Recreation)

have funded construction of the complex to date. The complex includes

a marina, campground, swimming pool, boat launching ramp, and day-use

park area. As of July 1979, the marina basin had been excavated, the

pool was completed, and 36 of 71 campground sites were completed.

Wastewater Treatment

In July 1971 the Minnesota Pollution Control Agency evaluated

wastewater treatment needs at Warroad and indicated a need for sewer

separation and upgrading of existing treatment levels. Warroad is

implementing a program to accomplish these tasks.

Water Supply and Quality

No major water supply problems are apparent. Municipal water

is obtained from local wells. Open water in the area is classified

for industrial consumption and fisheries and recreation according to

the Water Quality Management Plan for the Rainy River Basin, prepared

by the Minnesota Pollution Control Agency.

CONDITIONS IF NO FEDERAL ACTION TAKEN (WITHOUT CONDITION)

Warroad is a slowly growing community. The population lost to

outmigration in the 1960's is returning as recreation and industrial

Ii



job opportunities develop. From 1970 to 1977, the population in-

creased from 1,086 (U.S. census) to 1,350 (estimate approved by

State Demographer), an increase of about 3.5 percent per year. From

1972 through 1974, Warroad had 24 new housing starts and an 18-unit

apartment building under construction - a significant increase for a

city its size. Warroad is anticipated to continue to grow slowly as

retail and industrial development continues. Tourism and recreational

fishing will continue to be an important part of Warroad's economy.

Future cultural and environmental conditions in the study area

are not expected to be significantly affected by the decision to build

or not build the channel project. These conditions are anticipated to

remain similar to existing conditions for the near and intermediate

future. Lake of the Woods is a major recreational outlet for Warroad

and regional citizens and is expected to remain so in the future.

PROBLEMS, NEEDS, AND OPPORTUNITIES

Problems and Needs

The need for additional small-boat facilities in Warroad has

existed for several years. Warroad officials have expressed concern

about congested and inadequate small-boat facilities since 1970.

During the boating season, Warroad Harbor is crowded with seaplane

landings and takeoffs, commercial and recreational boat traffic, water

skiing, and boat launching activities. All of these uses are confined

within a long, narrow harbor. Boat conflicts cause significant safety

hazards and boat operating problems.

This report examines those water-related activities that bear on the

need for the proposed marina access channel. Existing boating needs fall

into three categories:

a. Seasonal boat slips. These slips are used by people who berth

their boats for the entire boating season.

12



b. Transient btat slips. Flc sI i ps i rt, usud for shorter peri ods

of time (an average of 4 Jays) by :-ish. rrnc ami boaters staving at area

campgrounds, motels, or homes. Zransient slips may also be used by visiting

boats which are based at other marinass s raid not ber) analvzt- .

for this report).

c. Launching ramps and fav iltI es (day-use boaters or fishermen).

These facilities are for people who a uncT and retrievsV the ir hoats for

each day's use.

Existing Seasonal. - All seasonal slips at 'arroad Harbor and nearby

Springsteel Island Resort are now used to capacity. A new residential

subdivision, Warroad Estates, is being developed about 2.5 miles north

of the Warroad River. As of June 1979, about 95 of the 188 available slips

were rented. Within the next several years, as the subdivision is filled,

rental of more slips to subdivision residents will leave fewer slips avail-

able to the general public. The following table summarizes the supply

and use of Warroad area boat slips.

Warroad area boat slip supply and use
Supply Use Surplus Projected future

Location (1979) (1979) (1979) additional supply

Warroad Harbor 235(1) 235 0 0

Warroad Estates 188 95 93 0

Springsteel Island 300 300 0 0

Warroad Marina

(after completion
of proposed channel
project) - - '00 in 1981, 90

in 1982

Total 723 630 93 1NO in 1982

(1) Of the total, 75 slips are on private propertv along the river.
The remainder are In the harbor itself.

Existing Transient Slips. - A large demand for transient boating ;lips

is unmet. Excellent walleye fishing attracts large numbers of anglers

to Lake of the Woods at Warroad. Many of these fishermen camp at the'

municipal campground or stay at area motels. Because their visits often

last several days, these boaters would use transient slips if they were

available, rather than launch and retrieve their boats daily.

... .. .. ... .... - -- -- L, J' ,,.,.... b. , -- 1 -



The large boats often used on Lake, of thv Woods are difficult to

!aunc'h and retrieve every day, especially in bad weather. Transient

slips would serve these fishermen and reduce the pressure on overtaxed

I m1alChinZ fa- ilities. Irans i,-nt slips would also serve boats based

or o harorsvls it ne or ~K10ric

As discussed in the previous st-ction, some of the slips at Warroaid

0states are not yet occupied on a seasonal basis. Although these slips

c,-uld "be used bv transient boaters, they are not easilv accessible to

t-xisting camping and motel accommodations, restaurants, and supplies.

Existing Launching Ramps and Facilities. - The Warroad Harbor

municipal ramp handles most of the boat launchings in the area.

Use of the ramp and adjacent parking area is free, and boat fueling

and sanitation facilities are available in the harbor. Supplies,

restaurants, and recreation facilities are readily available in nearby

downtown Warroad. Boat service and some supplies and amenities are

also available at Springsteel Island Resort and Warroad Estates.

During peak use times (weekends and holidays during the fishing

season) the municipal ramp often operates at capacity. Facilities for

aluto/trailer maneuvering and parking are inadequate, creating congestion

on land during peak periods. Boats are launched into the confined

.hannel, contributing to crowding and boat traffic conflicts on the

rlvcr. Improved boat launching facilities are needed to increase

accessibility to the lake and relieve the congested, unsafe conditions.

The location of the ramp near the mouth of the Warroad River also

exposes the area to lake waves and wind. Launching or retrieving boats

anring inclement weather is difficult, especially when large numbers

of boats are seeking refuge from a storm.

Proiected Demand for Small-Boat Facilities

.Area rkecreation studies, information on local boat sales and registra-

ti-n, and information from residents have been used to project demand for

; -oat facilities. This information, which is summarized here, is presented

ini detail in appendix I.
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E\c' lent tshiling i. Lak . t ''- '. .,f

nortit, rn Minnes, ta 's many re r,.at icn -1.,1 rt in,: t i, brin manY. vIsi-

tots t. tht, Warroad area each war. c. itt a dtev, I ,-pe, for the State

Comp rehens i ve Outdoor Re c rea t ion Plan (S (tRPI i Iw 'an T t i Mit 0ed

0(() tourist visits in thle Lake" , ,

L 70. Fhe University of Minnesota's \gr i . r .'..:. . rvi

P estimates that 4,080 boats per seas( n are r ,Ign, i ::t t , i.K, k ,

the Woods area on Pighways 11, 313, and 72. Ir :dd i t ion, ,l p-

ment of Voyageurs National Park is exptcted te, increase substantially

tie nimber of tourists traveling through Rose;u Countv. Many local

people also use area boating resources. In 1975, over 2,000 boats

were registered in Lake of the Woods and Roseau Counties, with each

boat used an estimated 40 times per season. Local marina operators

report sales of about 40 hoats per year in the 18- to 20-foot class.

The following tabt, urmarizes various estimates of boating demand for

th. region.

__._ urmary of boating demand
Past or projected
growth in demand

Study (percent per year) Comment

'pper ;reat Lakes Regional 6 Annual increase in boating
Rcreational Planning Study for the region which in-

cludes Lake of the Woods
County, 1972-1980.

Souris-Red-Rainv River Basins 3 Annual increase in boating
Comprehensive Study recreation days for Rainy

River basin, 1968-1980.

Souris-Red-Rainy River Basins 6 Increase in boating-relate'd
Comprehensive Study land development needed

to satisfy demand for
outdoor recreation,
1968-1980.

State Comprehensive Outdoor I Annual increase in activity
Recreation Plan (SCORP) occasions for Lake of the

Woods and four adjacent
counties, 1978-1990.
Study recommends more
public lake access in
region.

Boat registrations, Lake of 17 Average annual increase
the Woods County over the last 8 years.

Boat registrations, 22 Average annual increase
Roseau County over last 8 years.
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.'ndfor- Seasonal Slips. - Demand for seasonal Il i ps inI, tIlkt'Aar:

arais ant icipated to increase from 5 to 8 percevnt annual 1 y. AlI t hwign

4 groc-tI rat ,e is consistn chtn idnsf:rar r

-s :1A'S t ni be 'Oflst-rvat iwi in 1 igu of th V gb iK 2 iwnras

a:t regis trit loni

:)eMI f" Li-traielnt Sli ps. I rara enD ;iy la 1 a rgt iwn-ret a

o r t ranif jnt --,lips.Mani ipal records4 st.'<hat Piut 70 T-rrnt

oc m~pcr s h)r'.ng oats v i tI., t hen. 1Iesk. 117 itr ;1% a 3 in i r a j

Slivs .1ni ,,ollul use slip-s to avoid tein(n'nn oflo.nin

rrl in :11in rboats , ach Lia. Fish i, rit'n -t vlTi i t area rr'o "i

p ri .:ite rt'sidenct's ni at usa 'is;e traie int 1 in i!r ava ': "l 0W 1i- I.

7ny n 1. rro id's aimp! 5z an. ra n- it i 'r Wl it i-w are expncl to

spnl iwi, 1nai. 1 'L rishe<li'. I ymt pro itt'>

r' !,I at 0t t > 'l e' 'i'c ' It -x i tlung dIemal'ind" fonr

r. I n se 1 i' Tp (I'sy 'l! 0' 't I . t '' 0. T!lis demand is t:ivn-

to A ft '1 - 'ltraI

r ~ ~ h17
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Demand for LaUnChing Facilities. - I ncrveaSes In 10oCa aInd Vi 51 t Or USe

described in previous sect ions will also increase the pre.Lsure on

eXiSting9 boatL launching facilities. Bt htj tile- proposcd -jccess5 cilalint

nproject , the municipal ramp would he re I nIte2d tO he no. mairiina t

1981 . 'lte foil o'.:ing table summarizes PrO eC!Odel demand f(or boalt

I aunch ings.

_____ Protjected boat laiunici~g

Warroad Harbor r ent, seasonal
trn __ 1973 1980 1981 slips (1981)

1a 87- 2, 4 2-~ i ( I ) 0
onr 1,87 1,.1 2,95 18~

*4 rn den ((-2r )
1vre 1,875 2,640 6 95 20

I i I, T750 5,280 3, 190

(1 5ase .1 on ) -percent annual increase AnTId 90per ct at o f (!I r-u se
launcings :u marina (2,640 x 1.05 x 0.90).

(2 Rased' on I 5-purcent annual incr,,ase i n I aiIt igst cains i 7t
atrs l1inchng on IV onc'L iluri ng tiic r-J!av stan - nv 100 pene

c.ft transienit Ilaunch ings oc-curring at t he mairina (2 __O x'4 1. 05 + .1 .: 1,M
3)BeAt I auLnh11i gs converted' to sesnls1in qt' a1e on t he ; -

I a 140-dir 5oating seaison1 (2,495 4- 141)
(.4) TransIent boa,1t I aucI ngs 1 c(Onve rteO, t o eas onalI sIi p e(qu ialen t onl

t he- bas is o f a 4-d ay use;t o f ma ri na -;1 i ps and; a 14 0-lay o (f) ) )

4+ 140) .

MIar in a b oat laun1ch11ing S a re exo1)L'C t ked( t o i ncreas fIt-trom - t o 1 pe r cen,,t

annual ly for 1I) vears after the marina opens , and~ remain (on.stant . t'n-

certainties regarding developmeknt of competing fac ilities man~e it di Ifi-

uti1t to prel Ii-t launching increas-es beyoInd 10 ras



Opport.unit ies

I.ake of the Woods at Warroadh:o- a iargc pn nti:il for fulrther

development as a recreational resource. Such development would

provide additional recreational opportin fti (- fr re gional ci i n s

and improve the local economy. Warroad has a comprehensive plan for

guiding this development to improve the I iving environment of its citfccr .

However, further recreational development is constrained by lack of boat

berths. Construction of a boat a-cess betwen Lake ,t the Woods and t a.

inland marina basin would make these addit ional boat borths available.

It would also help relieve the congested conditions in Warroad Harbor.

LOCAL PLANNI, OBJECTIVES

Based on existing and probable future con( tions in Warroad and

the problems, needs, and opportunities discussed earlier in this section,

a set of local planning obiectives' ',s been developed.

a. Provide boat access to the inland marina basin. The access

channel should provide safe access to the marina basin with a minimum

of boat conflicts. Lake access to the marina and between the marina

and boat servicing facilities in the Warroad River should be convenient.

B. Provide a channe l compatible wi t tti recreat ionaL par, complex.

Flte access channel will be part of a boating, swimming, and camping

rocreational complex. The channel should be compatible with this complex.

C. Minimize local cooperation requirements. Warroad, because of

its small population, has limited economic resources. The local cooperl-

tion requirements must he consistent with these resources.
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FORMULATION, OF PRELIMIARY PLANS

I'ht puirpose of this ,,ction is to identi fy and evalutat-t alIterna-

tiLiplms for accomplishing tht national and local planning oh >ctv, s.

~-V~.AGEENT EASURES

No, nonstructural measures were ident ified for providing boat

i(-sto the inland marina. (Cons truct ion of a Chanonel I btween the

r n as in and 1lake or t he N-arroaii Rivyer channel ,:as t he o-n 1 ml. asli1,

.dent if Led.

PLX FORY(iA'T10. RAT] IIYALE

9 lays; shlould fUlfill as Man". Of tht2 Planning objectives as poSsiblti.

Saf citinformation on each plan, must c1 dcvt-lopud amd dliscusst, _;

L:li plans can be~ compared and evaluated.

cL-lIS OF OTHERS

Dhe original recreational complle>. master plani had a rrmriim acce'ss

anmne 1 passing urinde-r thu TaylIor Read Bridge north of the marina. Th1is

p1 an has bcl,,n dcs ignatcd alternative plan A. Pie- rL-connaissan ce n-,prt

was based on thiAs alternative.

Fhe ci ti zens advi sory c:ommi t tee i dent if ied an a It ornat ivk- ch; vmm< I

a Ii gnlet that woul1d p ass under the Tayl1or Road Brid ge and coot i (noIo

land adja-cent to, Lake of the Woods to tle W arroad River mouth. I hIi s

aIltt-rnat Lye wais de-signated alternatilye 1. Alternative FI encroached

upon the I akushc re wetlainds and was,* therefore, cnlvi ronmen t.a I l cos-t l%.

Al i onment i. ailso requi redl hazardous shairp turns with inaidequaite sight

I i-t1nCeS . the alternative was determined to be lia pa)I or

cnvironmen t a and safe t reasons and] wais not cons ide red f ur ther.

20



A'JALi ISUF FL;X,- C-Y S I )LiPFD MI ~l I'AYPA 1

III add iion to th( two plains Jox', lpcdl F'. h' rai

Ck, a~nd ;) were clve lop,,d durn g t ht . cnr'' c riptio0

a11 11ch plan s follows:

AltLernatilye A

A tra Igh t channelI f rom the( cx is t i ng I iv I o r ko i d B3r i i'g r tnir:

northeas terly app roximat elIy 4 ,800 f ee t o iit i n t odeep wa t o r in 11Liiko

the Woods. A jet ty wouldc be requi red to reducte mat n t nanc- dreg ing

Cos ts.

Alternative B

A 4, 800- foot channel simil Iar t o a i tcemitive A oxc ep t for a ''doglcg"

between the bridge and the sandbar. A ;ettLv would be required to

reduce maintenance dredging Costs.

Alternative C

A 3,800-foot channel dredged Inl the I ikeL frcom t he Tax'iyor Road B c

running parallel with theu shoreli tue to a point east of the exilsting

jet ty where it would join thle Warroad River channel . A e t Lx' wooil, I,

required to reduce maintenance dredging costs;.

Alternative I)

Excavati on of a 1, 700- foot overland channel through the cc L~v parkl'

from the inl and marina to a point near the base,; of the e'xisting je'tty.

Alternative F

Elxc ava tion of an overland c hannelI in the are a bet ween CSAH (('0tIom \

State Aid Highway) 74 and the shore]ine between thle exist ing Tayl]or

Road Bridge and the Warroad River channel.

eefIgure 3 for a map of the alIte rnat i ye channelI alIi gnmen ts
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Description of Plans

Alternative A. - Alternative A uses an existing nce-ess channel from

the marina to Tavlor Road Bridge, goes under the bridge, and then runs

perpendicular to the shoreline for about 4,800 feet to deep water.

Figure 4 shows a cross section of the existing Taylor Road Bridge.

Figure 5 shows channel cross sections and profile. The bridge does not

have adequate vertical or horizontal clearances for safe and convenient

passage of sailboats or larger motorboats. The channel takes a sharp turn

on the landward side of the bridge. A turning basin would have to be

excavated to provide an adequate turning radius for the larger sailboats

and motorboats.

Studies indicate that littoral drift would tend to fill in the

channel. A regular program of dredging or a protective jetty would

be required to maintain channel navigation. For cost estimating

purposes, construction of a protective jetty parallel to and north

of the channel has been assumed.
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Up to 125,000 cubic yards of dredged material would have to be

disposed of. Minnesota Pollution Control Agency rgilat ios wolild

require on-land disposal of this material.

Navigational marking devices would be required to mark the

channel alignment.

Alternative A has environmental costs associated Q thdredging

Il'e bottom and shoreland materials. Dredging would dis"turb th.

benthic organisms, flora, and fauna present in the dredged area.

It would also suspend fine materials in the water for a period of time.

The channel would pass through a sandbar, removing a portion of a

natural wave barrier. Construction of i protective jetty and mainte-

nance dredging would disturb the littoral drift pattern.

Dredged soils would consist of sands, silty sands, sandy clays,

silty clays with intermittent peat lenses, and gravel. Bottom

sediment,, along the alignment exceed U.S. Environmental Protection

Agency standards for the Great Lakes for chemical oxygen demand,

violatile solids, copper, and nickel. The benthic fauni are primarily

mollusks and lesser numbers of insects (midges). Appendix B contains

an analysis of soil samples from the channel alignment area.

Evironmental impacts could be partially mitigated bv placing a

silt curtain around the dredge site to reduce turbidity. On-land

dredged material disposal sites are available In the project "r .

The estimated construction cost of alternative A is $2,250,000.

Based on a 50-year project life and 6 7/8-percent interest rate, the

ratio of benefits to costs is approximately 0.5. See anp indix B

for benefit calculations and construction cost estimate.
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Alternative A would best accommodate future expansion of the marina

if additional basins were developed north of the two existing basins.

The jetty could provide a fishing plat form.

Alternative B. - Alternative B is sim! I ir t,, A, but has a short st .t I

parallel to the shoreline between the shore and sandbar. The "dog-I *z"

would provide wave suppression to compensate for the loss of natural

protection when the sandbar is pierced by the channel. The "dog-leg'

would be difficult to mark and would produce boat operating and safetv

problems. The wave suppression benefits do not appear to justify the

additional construction cost and navigation and safety problems.

Alternative C. - Alternative C follows an existing channel from the marina

to the Taylor Road Bridge, passes under the bridge, runs parallel to the

shoreline between the shoreline and the sandbar, and then connects to the

existing Warroad River channel. The ot)-ectiv (of alternative C is to

use the existing bridge and t hL exist ini .'arr,.mi Piver channel to red'i

construction and maintenance costs.

As with alternative A, Use Of ]aV.lor RO.ii liridge results in iace-

quate vertical and horizortal c learances- tor ti,. design boat. Alt ernl-

tive C requires a channel curve on the .ake, side of the bridge and It th,,

channel's intersection with the W'arro ad iver channel. Both curves

present navigational marking, boat operatting, and s;afety problems.

The sandbar would provide some wave proteoction for the channel.

However, it is anticipated that a protective JL ttv or regular maint-na:". 'c

dredging would be required to prevent littoral drift fror fillilug , t

channel. For cost estimating purposes, ConsLruction of a prote, t xi,

jetty parallel to and on the lake side of the channel has been assme) .

Because of the shallow water, the volume 0 dredge excavation wo, I

be approximately the same as alternatlve A even though the alignme:nt is

shorter.
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Al ternat ives A and C wou ILd have simi 1a r envi ronmLnt al impacts

tredging would disturb the bentIic f ora and fauna in t!. dhe aredPid

area. Fhis impact mav he great e- than for a It ernat i v,-A because

L'T O rmore siul iOw, pr.-L titive water. wed gring wtl i lI 1 s S t-n: I

fine materials in the water for a period of ti Lon.! rIt I-.

protect fe jett. and maintenance dr(,dging .ould inte-rrupt tiL litt,,ral

drift pattern. On-iand disposal of dredged material would he requir.d.

Appendix B contains a summary of the ana!vsis of s,,iI and poll,ition

samples from the channel alignment area.

'he estimated construction cost of alternative C is $2,271, 1 K

'he ratio> I benefits to costs is approximatI1e 0.5. See appendix 0

r :ettt calculations and cost estimate.

Alt ,rnative C oilld accommodate development of a deep draft motor-

:,t and sailboat nasin netween the shcrel ine and tit channel. TIis

w (iti 0. consistent with SNrroad 's long-range pans for development Or

Ss r, reatI t con: 1 .I'low\lr , :it re dowe.l onmenUt of su1ch a basil
'tl have a serious i::pci t on shorel2 i ne wet lands. The protcct ive

t t icht create ' d shore fishinc oppIrtunit es.

S.rmu. iv, ' ,. - Al]ternti t i x Il s the marina rom the access cilanncl

,t: tc two marina basics, _urvcs beotwn tlt, sewage plant and the

r, i;:, mnd inlt ersccts the xisting 'arroad River channel approxlmat ev

' of t h- et t v itas- . bite channel curve twee.n tilto' sewage

: l', "I'.: ;ilorrelin. wotuld t. of su fficient ra,ins to provide safe and

,it tog. It is Ilnt i inattd that boat volum,.s and optrat ing

, , i , ! - % . . . t i! I , . 11t , , -rett c , n2t - ion and safety problems

I t i, a v \', r in, ;h.unn. I Mtct . All I!a ne de-d for the chin-

- ,,- v " t :i. i l . i Is act i pat t hat tIle cit v wo 1d grant

.1-' i, ' t t 11 ] tInd ch1,annl'] maintenance ri0hts-

7, . 0 , '. 1ilu- ri gh, -if-wti to providI(- mainte-

- .- - .-- -, I



! N. - '\

Warroad's revised recreation complex master plan is based on

selection of alternative 1). The master plan also shows a two-lane boat

lauon ching ramp on the south s ide o1 the 'hann,] approximat cly 300

feet west of the channel's intersection with the river. The master

plan calls for a vertical wall and widened channel section from tie

ramp to the river. The wall and widened section are to accommodate

boat launching maneuvers and boat docking space. Analysis of alterna-

tive D for plan formulation purposes includes the ramp, wall, and widcned

channel section. However, concerns have been raised regarding confli t

between boat launching activities and through-channel traffic and thL

additional costs of incorporating the ramp, wall, and widened channel

section into the plan. If alternative 1 is selected, alternative boat

launching ramp locations will be studied. The master plan also shows

.1 pedestrian bridge over the channel.

Neither the launching ramp facilities nor the pedestrian bridge

are required for general navigation purpost.s. The cost of these items

has therefore not been assigned to general navigation costs and would

be funded by non-Corps sources.

Preliminary alignment layout, cross sections, and slope protection

design materials have been prepared for alternative D. The park/

channel concept plan, a typical cross section, and the alignment are shown

in figures 6, 7, and 8. Poor soil conditions and propeller wash from pass-

ing boats would require slope protection for the channel. Plan formulation

cost estimates are based on fabric-formed concrete pavement protection.

This technique would protect the banks from erosion and sloughing and be

aesthetically compatible with the park. The fabric-formed pavement

would allow steeper banks to be used than possible with riprap and

would require less right-of-wa . The filter point type of pavement

would reduce water pressure behind the pavement.
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The excavated volume would be approximately 75,000 cubic yards.

The city's consultant for the design of the recreation complex has

stated that all the excavated material can b used to form landscaped

nerms and for road, parking lot, and campground fill. A landscaped

berm would he used to protect the channel from overtopping when lake

levels are high. The excavated portion of the channel would probably

be isolated from the Warroad River until its junction with the river

is excavated. impacts on water quality during onstruction would

therefore be minimal.

Construction of alternative D would require relocation of a sewage

outflow pipe, removal of sewage sludge basins, and either abandonment

of a segment of CSAI 74 (Taylor Road) or construction of a bridge.

Warroad has programmed a new sewage plant for construction in the

summer of 1980 or 1981. A temporarj sewige, outflow pipe would have

to be constructed. Removal of the sewage sottling basins would require

that sludge be disposed of temporarily at an alternate location approved

bv the Minnesota Pollution Control Agency. Channel alignment U1 crosses

CSAH 74 adjacent to the access channel betwcen the two marina basins.

The affected segment of CSAh 74 could be abandoned, or a bridge could be

constructed to accommodate the channel. te bridge would be designed

to provide adequate clearances for 30-foot motorboat,,. For plan

formulation purposes, it has been assumed a bridge would be constructed

on a slightly realigned CSAH 74. The bridge construction, temporary

sludge disposal, and the sewage outflow pipe relocation are not general

navigation costi; they would, therefore, be funded by non-Corps sources.

Alteri. ative D would have the least environmental costs of the four

alternatives analyzed. The alignment lies above elevation 1062 feet msl

(mean sea level), 1929 adjustment, except for a short segment adjacent

to the sewage plant which dips to 1061. Lake of the Woods water levels

have been above 1062 only twice since the 1925 Lake of the Woods Con-

vention established the treaty high water level at 1061. The channel

would require the relocation or replacement of several coniferous

trees and excavation of sod.
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S5 Imp 1 ec rom tou r baor i ii s it e-, al auog thle chaflll I alIi gnmen-it w(,re

,o-I\ 1e, f l o r nult r i ents , heavy metalis , and pesiides . C;onmi Icat IC fn

tW V he M innueso ta PaI Lit ion Control Agency has determ ined that , wi th

lth except ion of the area around the sewage, t reatment pl ant and nea-r

the- "' r, road 1 Ri vi r , Mat Cr1 alI excavated f rom the ch anne I co cI 1(d he d isa-

PO(d ofI at in-, oc at i on abhove the i gIil-watecr ma I~rk . Tht aewa c, sludge

material and material excavated near thle WNarroaid River Would need to

!I, di-sposed of in acc-ordance, wi th Minnesota 11o I1iiitIOn Contra 1 Agene cv

r 2 c Iat ions . See apendix B far an analysis of the sam 1 is.

An inuterchlange of water between the marinai, channel, and I ake

vi 1 b necessairv to) prevent water stagnation in t he marinma. Alter-

nat ive 1) appears to offer the best flushing action because of ', ,:o

-at or conncct ions tc thle lake via te xitng Ia rRoa. rdge

in)l he, proposed clinmm- I . The- othier alt ernmatit, Ices ouldI have 'Tll% one,

'no> !i~ln via lay Icr RoadI Bridge.

Mmesof tile citizens advisory cmmmltt-;r, lo al officials

00 lieve thme overland channel wouJld be compatile wi til the park. The

onhanne I woild) provide opportunities to fish and watch passing bnats.

'lo excavated material would be used to create berms and landscaping

t-eitilces, which w ould 'omplement tile Otherwise flat terrain, provid-

ing OiserVatiom areas aind other points of intere-st.

A culitural resources survey of the area was condlucted by

Bemidji State University, Bemidji, Minnesota. flistnrical documents

indicate a Chippewa village and fur trading po)st existed at one! tLine in

the area of the Warroad River mouth. A field siurvey determined that

tue area was composed primarily of recent fill aind d1redged lake sed-(i-

ments to a depth of about !4.5 feet. According to tile original surv

map of 1890, the project area was marshy. Because the cultural

resources survey did not yield significant cultulral remains, no impact on)

clii tirai resources is ant'.cipated. However, because there Is a possi-

bill tv of de.eply buried remains, the report recommended that an aicheolo-

gist he present during OnISt ruct ion in the event that previolislY 1111-

ieto tell cultural remains are encountered.

34



[Ie 1 st ;I t e C 11 st r LIC t Lon 1CoS t 0! f l It rai ;11,ivt- is !4 0(j

Th rat. iko of benefi ts tc cost s is al) prxmt Iv -' o.3. Apoenldix I"

All publi c and0 govern-ment ageuC:1 cM11: L 1 ree i v,, to ilat- t avo)r

iitena i ) over the othe-r ii rcu rcs arna idOf fi Lj 1 io !'-, tI('

'i tizens advisorv co-mna. t tee , and( th Jl. CMSU I t ant desi gning ther(1ea

ion complex favor 1) for econonhi c and envi ronmental reasons. TI I

'linnesot a Depart ment of NatuLral IResources (DNR) ; >innusot a [Peo hI t i, oi

Cont rol Agency (MIPCA) ; U. S . Fish and ild] i Ite Ser-viCe ; U. S. lEnvi run-

mental Protection Age'ncy (IEPA) ; ind; t hec (orps of Engineers , St. Pai

D)ist r ic t, E n vi r onmeu nt alI Reus (ouir ce s B ran ch f av or 1) foC)r en v ir onmen talI

re as ons .

Comp arat ivc Assessment and E'va 1 at ion (, P1 ans

Ilree StL' %eps ereken tO as1-1s,i-! an ,val te the il ternat [yve pl Ians

I AppraiSe noil f i I lin-uit of 1 )cal p a :ir i ng- ,I, Ut ys

- PrL~viM hebat ac cess t lie i n Iland( marina' 1has i n.

- Pro'. i Le a nh!InC I conI'pal_ i hl) 1 'vi th thei, re c roati i onia

park comple:x.

- Minimize ](oa cioope rat ion reqiirtements.

2. Appraise fulfillment of natio nal oh ject twos:

- ational En-,Tomi c De. I opmen t C(M'11)

- Inl Vi ronmen t a1 ('ua I!t V (li)

- Regional [Jovel1opmcrnt (RD)



3. Apply a set of evaluation criteri i:

- [he acceptability of a plan is determined by analyzing

its acceptance by concerned publics. A plan is acceptable if it is, or

is likely to be, supported by some significant segment of the public.

- The completeness of a plan is determined by analyzing

whether all necessary investments or other actions necessary to insure

full attainment of the plan have been included.

- The effectiveness of a plan is determined by analyzing

the plan's technical performance.

- The efficiency of a plan is determined by analyzing the

plan's ability to achieve the planning objectives anld N12 ) and -Q outputs

in the least costly way.

- The certainty of a plan is determined by analyzing in

general terms the likelihood that implementation of the- plan would

achieve the planning objectives and contribute to tht, NED and E0

ac count s.

- The geographic scope is determined by analyzing the

relevancy of the geographic area encompassed by the plan; it must be

large enough to encompass a full understanding of the problems and

focused enough to make the proposed solutions effective.

- The NED benefit-cost ratio of a plan is determined by

analyzing the economic benefits in relationship to the economic costs.

- The reversibility of a plan Is determined by analyzing

the capability, as public needs and values change or should unusual

future circumstances so warrant, of restoring the partially or fully

implemented plan to approximate the "without condition".

- The stability of a plan is determined by analyzing the

range of alternative futures, data, and/or assumptions which can be

meaningfully accommodated within the recommended plan or minor modifi-

cations. Greater stability generally indicates a more desirable plan.

The following three tables summarize the contributions of the plans

to local and national planning objectives.
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The previous table was reviewed for evaluation items related to

each other. For example, NED, RD, benefit-cost ratio, efficiency,

and minimizing local cooperation requirements all rt lat strongly to the

economic features of the plans. When the plans responded simi I arI%, to

related items, these items were combined. The items in this example

were combined into a single item - cost effectiveness. W hen all plans

rated the same on a particular item, that item could he eliminated.

Combining related items and eliminating those where all plans rated the

same produced a set of independent evaluation items best suited to

distinguish between plans. The following table shows which items were

combined and which were eliminated to produce the summary evaluation

items.

Summary evaluation items
Summary Local National

evaluatIon plannIng p! arni nF val 1atl on

items objectives objectives criteria

Cost effectiveness Minimize local National economic Effectiveness,
cooperation development, re- efficiency,
requirements gional develop- benefit-cost

ment, stability ratio

Acceptability to Acceptabilitv

public

Environmental Compatible with Envi-ronmental
impact recreation quality, social

complex well being,

reversibil tv

Safe, .-onvenient Provide access

boat access to marina

Items eliminated Completeness,

(do not dis- certainty,
tinguish between geographic

plans) scope
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informat ion con tai ned in t ht ,)r,-vioi, t

I v ! l i o 1! ! u r ",r'
r\'O I In a t i on i I r t cn -r N A

Cost el toot Ios ow

Acceptab i I i tv t o
Pub IK io Ion ox:

Negat ivo- enivironmeltnta-l
impa ct S Med im LI '" i 1:7 Md

Provide s af e, ConII-
ve T, it'! L eat Acces's fe d im 1,01 LotEpc

N1ED PLAN' VND PL'V4 LIEAS7 ' VVO1iNO TO T L w.

Plan 1) has the greatest net NEDl)beneti tsAnd has,- b~een designatted

NED plan.

The plan which Makes the greatest net envi ronmoental contribut ions t,,

the proj ect area is called the EQ plan. An D.) plan could not be deve loptel

because no opportunities for improvinig environmental quality were related

to or created bv development of the project . No signif icant loss of

environmental qualitv near the project airea- coulId hL: predicted. P 1 an

is located within a city park. Land needed for the chanonel 1would hav1\e

more value for social well-being when used for the channel th"an it woul d

as a natural resource. The loss of Iland for the channel is not signifi-

cant in light of the vast acreage of natural resource lands in the area.

Plan D is the most environmentally satisfactory alternative and it has

been designated the least environmental ly damaging plan.

RATIONALE FOR SELECTION OF PLAN D

AlI ternat lye 1) i s the selIec ted p I an. The --,( 1 ct i on was based

primarily on these factors:

aI. Alternat ivo- 1) is clearly th liI-()s t octTOnmi Cal pIln. Bot 11

const ruct ion and maintenance costs are siihst anti-.1 lv lower for

plan D) than for the other plans. It is thc NEDI plan.
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F,* .. ~u2 Vit 1  :- tiL LnI in thie IWarroad Pive'Lr, Or iTI t01C

I. k. Adi~ .ne SH 74 b)rid(Ige b e CoLn1S t r I Ctd %,L.r L ho

-.. ~~ ~ r g 1. ogmn t: ofr SAH 74 1 , ah andoned at: t lt

!w. vT~ m' rr n t erna-1t i vt ramp Iloca -

11oii 1 p rI -r-entt 1 d at I cit meet ing of tli

. .O, id~vi,;,rv wmmi c ie t v corinc I on .2.2 >.11irch 1979. lbs.

itx's decsign c)insult ant f or t no ricreait iona I park comple x d'iscusse-d

tntk re 1 a t I~ nsh i p f r tie alIt e rnla iVes to ,1,e p ark plnsh it''

e~ngi nee ring consult ant for its iiurknn s t re e t re eons t rue 't In program

discussed the relIat ionsh ip of tw al iit ernat i ves t o thbe street svystem.

A represent at i ye from the Rose an Countyv Highway D). part me nt commen ted

on the feas lb i ty of abandoning a se.gment of CSAII 74 at the proposed

channel. Information presented at the meet ing and meeting minuites are

i~n appendix C.
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M[ce citizens advisory committoe unanimously recommended that the

I zauci ng ramp be c,,ns t, rue t od in the mari na bas in and Lhat a segment

of CSAt 74 at the proe(od channel be abandoned. The committ thought

the marina ramp location would be more compatible with the Warroad

street system, would simplify channel construction, reduce construct ; -
,

costs, and be more compatible with boat traffic patterns. T1ht cM-

mit tee also thought that abandoning a segment of CSAti 74 would reduce

the impact of CSAH 74 traffic on the park, allow sailboats access to

flhe marina, and reduce construction costs. The Warroad City Council

passed a ration requesting the Corps to follow the committee's

recommendation.

With the exception of the boat launching ramp and CSAH 74 plan

modifications, the channel plan assessed and evaluated in detail is

the same as alternative D analyzed during formulation of prelirminarv

plans.

PLAN DESCRIPTION

Alignment

The overland channel would intersect with the marina basin at

the access channel between the north and south bays. From the marina

basin, it would curve between toe sewage plant and lake shoreline,

run approximately parallel tc the shoreline in a southeasterly direction,

and intersect the Warroad River channel approximately 300 feet south

of the Government jetty base. The channel would be approximately

1,700 feet long. The channel curve near the sewage plant would have

a 150-foot radiuis of curwature, which would satisfv the minimum

radius of curvature suggested for 75-foot long motorboats Channel

banks at the confluence with the mrcrlna basins would be flared to permit

smoother boat turning movements.

43



A raised berm would be constructed on the lake side of the channel.

ihe berm would be a multiple-purpose structure that would reduce the

chances of water from the lake overtopping the channel bank, thereby

reducing siltation in the channel and protecting the fabric formed

pavement from undern-ning. The berm would have an aggregate top surface

for pedestrian, bicycle, and light maintenance vehicle traffic. The

path would provide access to the park area between the channel and lake

and would provide fishing access to the Government jetty. The nerm would

also provide a convenient and inexpensive way to use some of the cx-

cavated material. The berm would have a surface elevation of 1065

approximatelv 2 1/2 feet above the existing ground surface. Plate I

S;.ows the channel and berm alignment. Plate 2 shows how the channel would

relate to the Lake of the Woods Beachfront Development at Warroad plan.

ross Section

I-he channel would be 55 feet wide across the bottom, consistent with

IICsign standards for Il-foot wide motorboats. The channel banks would

have a slope of 1 foot vertical for every 1.5 feet horizontal except

tor transition areas at the marina and Warroad River where the slope

is I foot vertical for every 2 feet horizontal. Channel width between

the bank tops would range from approximately 95 to 115 feet. Channel

;ot tom elevation would be 1050 msl. Since lake elevations are regulated

between elevations 1056 and 1061, the channel water depth would vary

ietween 6 and 11 feet. Average water depth would be 10 feet. Plate 3

shows a typical channel cross section.

Poor soil conditions and propeller wash from passing boats would

necessitate slope protection for the channel banks. Several methods of

slopc protection were considered. Steel and aluminum sheet pile were

rejected for cost and water safety reasons. Conventional riprap was

rejected because of the lack of availability in the area and high cost.

Gabions and conventionally formed concrete pavement were rejected

because of high cost. The channel design is based on the use of fabric-

formed pavement. The technique should protect the banks from erosion

and sloughing and be aesthetically compatible with the park. Because

the fabric-formed pavement would allow steeper banks than riprap, it

would conserve parkland. Weep holes or permeable joints would be provided

to reduce water pressure behind the pavement.
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Right-of-Way

The channel's right-of-wa' tidth would be 220 feet, with 100

feet en the land side of the channel center line and 120 feet on the

lake side of the center line. The additional right-of-way on the

channel's lake side would be needed for the protective berm. Addi-

tional land would be needed on the channel's lake side at the confluence

of the channel and river to provide for the berm and Government jetty.

Plate 1 shows the project right-of-way.

All right-of-way is owned by the city of Warroad. A perpetual

easement for the right-of-way would be granted to the United States.

The easement would insure perpetual use of the channel for public general

navigation purposes and Corps maintenance access to the channel and

Government jetty.

The Corps would also be granted a temporary easement for construc-

tion purposes and for transportation and pla-ement of materials ex-

cavated from the channel.

Excavation and Grading

Approximately 58,000 cubic yards of material would be excavated

from the channel. This amount is less than the 75,000 cubic yards

estimated when the overland channel was compared to the other plans.

The reduction has rsulted from movinic the boat launching ramp to the

marina and from more detailed quantity calculations. The channel's

confluences with the marina basin and river would he excavated last,

simplifying the excavation of most (if the material. This method would

also reduce the amount of turbidity' enticring the marina and the Warroad

River. The marina basins were excavated in the dry using dozers and

scrapers. Because of the channel's proximity to the lake, more

expensive dragline excavation methods could be necessary for all or

part of the channel excavation. Pages 1-37 and 38 of the environmental

assessment (appendix J of this report) show chemical analysis sampling

stations and the results of the channel analysis.
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\i rici:1tely 78,t000 cubic yards of e:cavated material would b

plticcd accordin, to the following plan:

a. .\bout 2,500 cubic yards would be placed In the protective

r'l , i adjacent to the lake side of the channel . About 800 cubic yards

, 1 : , , ) wou id be placed in the wLt Iands ;irea ad sicent to the

sewaoe plant. Soil boring and cherical analvsis information wou d

1C used to sel ect the c leanUst , most so itabl material for construe-

t ion of the be' rm.

b. Ihe l a rroad sewage treatmen t p lant s sludge settling (de-

watering) tanks are located on the channel alignment. Warroad has

been developing plans for a new sewage treatment plant independently

of the channel project. However, the new treatment plant will not

,e in operation until September 1982 or later. The sludge dewatering

tanks would, therefore, have to be removed before the new plant is in

operation. The digested liquid sludge would be handled according to

the interim wastewater treatment plan prepared by an engineering con-

sultaat for the city of Warroad. Plate 4 shows the interim wastewater

treatment plan. Appendix C contains letters dated 18 February,

13 March, and 31 March, 1980 from Stewart and Walker, the city's engi-

neering consultant, to the Minnesota Pollution Control Agency and the

Corps of Engineers. These letters describe the interim wastewater

treatment plan and its operation. Appendix C also contains a letter

dated 21 March 1980 from the Minnesota Pollution Control Agency to the

Corps which states that the agency has no objections to the interim

wastewater treatment plan. Warroad would be responsible for excavating

the sludge from the existing tanks and disposing of it in a manner ap-

proved bv the Minnesota Pollution Control Agency. Warroad would also

be responsible for constructing and operating the interim wastewater

treatment plan. Except for the sludge dewatering tanks and outfall pipe

(see the relocation of utilities section on page 48), the existing treat-

ment plant would not be affected by construction of the channel.

,Soil next to the, sludge beds has been contaminated with sIudip.

[his soil would be excavated to a depth of 4 feet benvat h theo drying,

beds and a distance of 4 feet outside the perimeter of thU bteds.

Further excavation may be required if visual observation Indicates

that the material underneath and adjacent to the beds has been 'on-

t-imini-d to r ea tetr dis;tAnceOS. A total o about 7)1 uic l oi



soil outside the tanks is :ontaminated wiLh sludge. This material

would be disposed of in the same manner as the sludge in theexisting tanks.

Excavation and disposal of the contaminated soils adjacent to the

sludge beds would be part of the channel construction Droiect.

C. About 4,500 cubic yards of material in the first 100 feet

of channel inland from the Warroad River has elevated levels of

pollutants. This material would be placed above the existing ground

level but not adjacent to the top of the fill. Road fill or a

landscaped berm would be two possible uses for the material. The

soil would be covered by an impermeable layer of material such as

clay or roadway surfacing.

d. Concrete rubble from the sludge tanks (about 30 cubic

yards) and part of an existing pile of concrete rubble lie along the

channel alignment. This material would be used as road or parking

lot fill or incorporated into a landscaped berm. The rubble would

be placed above the existing g!round level but not adjacent to the

surface where it would be exposed to surface runoff.

e. All the remaining excavated material would be placed as

upland fill on the land side of the channel. Thc fill would be

used to construct roads, parking lots, and lands;caped berms. Plate

5, Excavation Material Placement Plan, shows the location and

approximate quantitv of each fill location.

The placement plan was developed throuigl coordinat ion with

Warroad, the Minnesota Pollution Control Agency"s Divisions of

Water uality and Solid astes, Minnesota Department of Natural

Resources, and the 1.S. F1sh and Wi ildlife Servicc.

A cultural resources survey of the project area did not identify

any significant archeolog'ical, historical, or architectural resources.

However, an archeologist would review excavated material placement sites
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and be present (luring excavation, as necessary, to insure protection

of any cultural resources not identified by the survey.

H ,draulic Design

Wind and boat wake wave erosion effects would be concentrated

wulere the channel intersects with the river and marina basins. Riprap

would be used for bank protection at these transition areas because

of its wave dampening effects, flexibility, and ease of maintenance.

No potential significant boat operating problems or water safety

problems have been identified. Channel design has been coordinated

with the 1.S. (.oast Guard. The Coast Guard would establish one minor

light structure and two plastic buoys as navigation aids.

The proposed channel and the existing shallow water connection

inder Taylor Road Bridge would provide water circulation between the

marina basin and Lake of the Woods. Water would circulate because
, hanging lake water levels, precipitation, and groundwater flows.

If water stagnation were to heome a problem, mechanical circulation

C'oUld be provided. The installation of a water circulation pump, if

required, would be a local responsibility.

Relocation of Utilities

A segment of (CSAH 74, the sewage plant sludge dewatering tanks,

and the sewage plant outfall pipe would need to be removed to allow

construction of the channel.
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on 22 March 1979, the Warroad Citv Council passed a motion adopting

the citiz,:-s advisory committee's recommen' 1 -tiin that a short segment of

CSAH 74 between Lake Street and Taylor Road bridge be abandoned. This

wou Id e I iminate the road/channel conf I i ct. lWarroad, in con unction wit ,
Roseau County and the State of Minnesota, is considerinL the reccostrmet 00

and extension (,from Lake Street to CSAHI 74) of an existing citv strept

whichi lies west of the marina. This street would provide improved :ess

to L.akeview Park, the marina basins, and some undeveloped land. As sue,

the street would be part of the self-liquidating facilitic-s. Because tlie

street work, if undertaken, would not be necessary for the channel pr.:jet

and would be part cf the self-liquidating facilities, its cost has not been

included in the project costs.

As discussed in the excavation and grading section, J.'arroad would be

responsible for implementing the interim wastewater treatment plan. TIhis

pian includes relocation of the sewage plant outflow pipe as well as construc-

tion of new sludge beds. The pipe presently runs from the sewage plant,

crosses the channel alignment, and enters the mouth of the Warroad River.

Implementation of the interim wastewater plan is necessary for constructin

ot the project, and its cost has been included in the project costs.

Warroad would be responsible for any otiher utility relocations which

nave not been identified, but may Drove neces .rv.

]-'PACT ASSESS'4EL'T

This sect ion discusses thc overland :han,, 'S ,conomic, environ-

mental, and social impacts. Fe.deral la: rquils that a number of

specific impacts be assessed for a proj ect o)f this inature. Phose i tems

qpecified by Section 122 of Publi Law 91-ol are marked wIth an

asterisk (*)

tonomic tmpacts

The cos ts and bene fi ts f the overland channel arc based on

July, 1979 prices, a 7 1/8-pereent inttrest rate, and an estimated

5()-year pro ject life.
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Benefits. - Benefits have been calculated for four groups of booits

that would use the channel:

1. Warroad-based boats using marina slips rented for the

season (seasonal slip demand).

2. Existing boats which would use transient slips if they wcrc

available (latent transient slip demand).

3. Future transient boats added because of natural growth

(future transient slip demand).

4. Boats launched at the marina boat launching ramp but not

berthed at the marina (day-use launching demand).

Benefits were calculated in accordance with the Corps small-

boat benefit procedures given in EM 1120-2-113. Boat demand projec-

tions and benefits were developed by the Corps Environmental Resources

Branch. Boat values are based on May 1980 boat prices.

Rates of return on depreciated investment were selected from ranges

specified in EM 1120-2-113. Benefits assume a 5-percent average

compounded annual increase in demand for seasonal and transient slips.

A latent transient slip demand for 21 seasonal equivalent slips is

assumed. It is also assumed that the 1981 day-use boat launching

demand will be 2,495 launches per year (18 equivalent seasonal slips)

and that boat launching will increase 5 percent per year for 10 years

and then remain constant. See appendix I for the detailed benefit

analysis and calculations.

The benefits reflect updated boat values and the addition of two

boat launching lanes in the marina; therefore, they vary from the

benefits used for plan formulation. Updated benefits are presented

in the following table.
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Annual benefits - general navigation facility

Recreational navigation

Seasonal craft use $69,500

Transfer of existing transient 7,290

(camper) craft

Future growth of transient 14,330

(camper) craft

Day-use launching 40

Total 94, 550

Costs. - The estimated first costs for general navigation facilities

are $539,300. The channel project would not contain any nongeneral

navigation (self-liquidating) facilities as defined by EM 1120-2-113,

Benefit Evaluation and Cost Sharing for Small Boat Harbor Projects.

The annual maintenance cost of the general navigation facility is esti-

mated to be $8,400. The maintenance estimate assumes that 20 percent

of the slope protection pavement would have to be replaced every 5 years,

primarily as a result of ice damage. The maintenance cost may be

significantly less; a conservative estimate was made because of the

lack of long-term, severe weather experience with fabric-formed

pavement.

The cost estimate in the following table reflects M~ay 1980 con-

struction costs. Appendix F contains the detailed cost estimate. The

costs shown here reflect some plan refinements made since plan formulation;

therefore, the cost and benefit-cost ratio vary from those used for plan

formulation.
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General navigation facility costs
Item First cost

Construction $463,000

Aids to navigation 11,300

lands, easements, and rights-of-way 50,000

(nonself-liquidating)

Relocate sewage plant outflow pipe 10,000

Temporary sludge bed 5_000

Total 539,300

Environmental Impacts

The Environmental Resources Branch has completed an environmental

assessment for the overland channel. The environmental assessment is

attached as Appendix J and is the primary basis for the environmental

and social impact information presented here.

Endangered or Threatened Species. - No known endangered species inhabit

the project area or its vicinity. The project area is within the range

of two threatened species, the bald eagle and the eastern timber wolf,

and an endangered species, the arctic peregrine falcon. The project

is unlikely to affect these species since the project area does not

provide suitable habitat. The State of Minnesota has classified the

lake sturgeon as a species of uncertain or changing status. The lake

sturgeon requires swift water or rapids for spawning and the project

will not contribute or eliminate habitat.

Water Quality*. - Any increase in boating in the Warroad area would be

likely to increase the possibility of spills at fuelir.g facilities in

the river channel. Public education, operator training, equipment in-

spection, and proper design of fueling facilities would minimize fuel

spills. Similar techniques could be used to minimize the emptying of

sewage holding tanks into the marina basin and the lake. Convenient

52



access to the holdinR tank dump station along with minimum fees and

aualified attendants should allay concerns about the potential problem.
Natural water circulation between the lake and marina basin via

Taylor Road Bridge and the overland channel should be adequate to

prevent water stagnation in the marina basin. If natural water

circulation proved inadequate, mechanical circulation would be

necessary.

0 Turbidity levels could be elevated when the excavated channel is

filled with water. Excavation of the channel ends last and slow

filling of the channel should minimize the impact on the marina and

L river channel. Banks would be protected with fabric-formed pavement

and would not contribute to elevated turbidity levels.

The public notice and evaluation guidelines as defined by Section

404 of the Clean Water Act have been complied with. The 404(b) evalua-

tion is on pages J-44 through J-55 of the environmentall assessment

(appendix J). A Water Quality Certificate has been received from the

State of Minnesota (see appendix C).

Air Quality*. - During construction, air pollutants would be emitted

by heavy construction equipment. After construction, air emissions

would be produced by the additional boat and auto traffic attracted

by the marina. The project is not anticipated to have a significant,

adverse effect on air quality.

Natural Resources*. - Alternative D would use dry, overland excavation.

About 3.9 acres of land which is currently open, grassed city park would

change from terrestrial to aquatic habitat. Approximately 12 to 15

trees would be relocated or replaced to allow for construction of thle

protective berm. The berm would be located to minimize the number of

trees disturbed. Approximately 100 feet of riverbank would be destroyed

and 200 feet disturbed by the channel where it enters the Warroad River.

The approximately 3,300 feet of channel bank created by the project may

adequately replace this. Riprap installed at the mouth of the channel

during construction should provide habitat for benthic invertebrates.

Maintenance dredging requirements would he very minimal.
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Wetlands. - About 0.5 acre of wetlands would be converted to water

area (access channel) and land area (channel bank and protective hirm).

The wetland is in a confined area near the sewage plant and probably

does not provide significant spawning or rearing habitat since it Is

above the normal water level. A sma II amount of waterfowl b I tat

could be eliminated.

',t material would be placed into a wetland area or below the

ordinary high-water mark of lake ot the Woods, with the exception

of the approximately 0.5 acre of wetland area adjacent to the sewage

plant. No excavation work would be done under or on the lake side

of the existing CSAH74 (Taylor Road) Bridge.

In accordance with Executive Order 11990 (Protection of Wetlands),

the availability of feasible alternative channel alignments which would

result in no wetland destruction was fully investigated. The selected

alignment has the minimum wetland impact. The impdct on the approximately

0.5 acre of wetland adjacent to the sewage plant cannot be avoided.

Moving the channel and protective berm farther inland would require relo-

cation of a swimming pool and the sewage treatment plant and is not feasible.

To minimize its total width, the channel has the minimum bottom width

and steepest slopes consistent with sound engineering practices. The

berm is also as low and narrow as practical and still serve its essen-

tial protection and pathway functions.

Aquatic Habitat. - About 200 feet of the Warroad River's north bank

would be eliminated. The channel banks, especially the riprap at the

channel's confluences with the marina and the river, would provide

new aquatic habitat.

Man-Made Resources*. - The channel would provide access to the existing

marina basin and allow the basin to be used for its intended purpose.

Operation of the marina would also encourage greater use of Warroad's

private and public facilities. The purpose of the channel is to serve

a recreational boating need. The channel is consistent with the water

oriented recreational purposes of Lakeview Park.
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sn rv cv reveiIed! nek suti - t ant il ev iden> e ,I pr emo d(-rll actt tl i n] ong chainnel

:11 ignment aInd discos" 11res. tweve r t e t ry u ur troid i ng and

Indi an habitation of the Warroad airea requi res tiL an archeologist he present

during excavatio)n. If previouslyv undetected atrlswere encountered during

construction, the work would immediately lie discontinued and the significance

of the remains evaluated according to Natijonal Register criteria.

Social Impacts. - Ice project wudi cvo] v,< no relocation of b~usinesses,

farrr * , or people * s in ce all t he req iirod Iiand is owned by, the ci iv.

The comp let ion of the project is viewed by the' ci tv not on]"' as neces-

sary to operation of the marina, but as ain important component to

c eve 1opment of the (itv v)I

IThe increase i n recreat Ional craft tapaci t v ',o(u I d 1-- ex''pected to

resuilt in soecondary economic beLne fit s tl tin' a1r0: a boy on dL the prima-ry

cone fi ts derived from slIip fees an'd fuelI , mainltenance , bai t , and

equpmntexpeniditulres. Ths eo.avbnfits would accrue from

;purchiases for food, ed)(ging, andj~ ent ert -a1*:Me-nt in the local area.
-'I i Snom coulcet ribtite to0 anl increase in1 emplovme-nt*, at least

oni a seasonal has is. A small, temporary increase in loecal emp loyment

wonuld ac companv con st rue tion of the Pro -jec. The ( r a local

buLS iness at i vi ty* wonuId res ul irt1 somewhat hi gier tax revennes *

and property values*, although these effects will not he large. Thie

p ro i(2c t i s n ot exp ec t ed t o a f f Ee 't lo calI i T.dI IsL t r i a a act I i t v

[cc reas,,d use, by rI, roo' t On i It srom ad Icn t a sand! Canada3

woni Id provide ic-trans i t cornlti c benefits to the surround ing area

wh iI h w o uldi c on tr ibu)te to0 conmmun ityv r eg9ion11al g row tht*.- A beneficial

eftfect on community cohesion* could resti It since(- the local economy is

hieavily dependent on recreat ion. Recreational opportunit ies would

increase for local residents as well. local support for the project

is; strong, and no opposition to Implementation of Iie project has been

ident if ied.



Development of marina projects often increases demand on public services*,

such as police and fire protection and solid waste disposal. Additional

demands on public facilities* and recreation personnel can also occur. Methods

of operation and regulation of campgrounds and marinas appear to be the major

determinant of the extent that vandalism and minor civil disturbances might

result from implementation of a harbor project. Completion of the Warroad

project, however, is not likely to cause a significant increase in serving

demands. In some instances, such as transportation, the project would actu-

ally alleviate some of the existing problems caused by congestion of roads

serving the boat launching ramp area. Because many of the ancillary facili-

ties required by a marina are already in place, stress on community services

would be much less significant than that accompanying new marina development.

The confluence of the channel and Warroad River is thought to have ade-

quate boat operating capacity, and a significant boat congestion and safety

hazard is not expected to occur there. The relocation of the boat launching

ramp and swimming area from the Warroad River would reduce the congestion

and safety problems which have occurred in the river in the past.

Routing the channel through the public park is currently being con-

sidered as an aesthetic improvement* by the city. The canal-like channel

would provide a focal point for observation of boat passage to and from the

m.arina. This position must be balanced against the alternative view that noise

and air quality effects resulting from the boat traffic might be an intru-

sion on some forms of recreation and that the channel could reduce the

aesthetic quality of the park for some users. At present, however, the city

believes that the proposed channel would be a net positive addition to the

park systen, and so is supporting a design of the channel which maximi7es its

viewing potential.

Construction activities would produce a temporary increaisc in

noise. Additional auto and boat traffic generated bv the marina

would increase noise levels after construction Is completed. However,

the additional noise would be small and would not be anticipated to

have a significant adverse effect.
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IMPLEMINTATION RESPONSIBILITIES

Eistablished policv requires that local interests share in thL

,sis of eliral navigation facilities for smaI]-boot harbors in pro-

,rt iOn t, tue llcCal benefits. Bent:fits, arc allocated to general and

locel accounts in accordance with guidelineis. General navigation

nro~ect costs are then apportioned to Federal and non-Federal inter-

ests on the basis of the ratio of general to local benefits.

Benefit Allocation

The project will result in recreational navigation benefits. EM

1120-2-113, Benefit Evaluation and Cost-Sharing for Small-Boat Harbor

Projects, specifies that these be allocated as one-half general and one-

half local benefits. Allocation of benefits is presented in the follow-

ing table.

Allocation of benefits
Allocated benefits

Tvpe of benefit Total General Local

Recreational navigation

Seasonal craft use $69,500 $34,750 $34,750

Transfer of existing

transient (camper) craft 7,290 3,645 3,645

Future growth of transient

(camper) craft 14,330 7,165 7,165

Day-use launching 3P430 1,715 )

Totals 94,550 47,275 47,275

Totals (percent) 100 50 50

Cost Apportionment

Project benefits are 50 percent general and 50 percent local.

General navigation facility costs have therefore been apportioned

50 percent to Federal and 50 percent to non-Federal interests. Cost

apportionment and computation and presentation of annual changes are

presented in the following tables.
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Apportionment of costs

istimated project costs

First costs: (general navigation facilities)

Federal

Corps of Engineers, general navigation facilities $463,000
Coast Guard, aids to navigation

Total Federal $474,300

Non-Federal

Nonself-liquidating lands, easements, and

rights-of-way 50,000
Relocate sewage plant outflow pipe 10,000

Temporary sludge bed

Total non-Federal 65,000

Total project costs 539,300 (1)

Annual maintenance

Corps of Engineers 8,000
Coast Guard, navigation aids 400

Total annual maintenance 8,400

Apportionment of first costs:

Federal

Corps of Engineers (0.50 x $463,000) 231,500
Coast Guard (1.00 x $11,300) 11,300 242,800

Non-Federal

Cash contribution (0.50 x $463,000) 231,500

Lands, easements, and rights-of-way 50.000
Ar-vca sewage plant uuti.uw pipe Io, 00
Temporary sludge bed 5,000 296,500

(1) Does not include about $198,100 in project preauthorization costs.
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Computation and presentation of annual charges

Fedle ro 1 annual charges

Interest and a ir rtiz:ation

(0.07360 x $242,800) $17,900
>aint enance 8,400

lotal Federal annual charges $26,300

Non-Federal annual charges

Interest and amortization 21,800
(0.07360 x $296,500)

Total non-Federal annual charges

Total project annual charges 48,100

Net annual benefits

Total annual benefits 94,550
Total annual costs 48,100 46,450

Benefit-cost ratio

$94,550 + S48,100 1.97
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Corps Responsibilities

Corps responsibilities include the following activities:

a. Prepare construction plans and specifications.

b. Administer and supervise construction operations.

,. Contribute 50 percent of the total first cost for construc-

tion of general navigation facilities.

d. Maintain general navigatIon fa. Ilities.

Local ResDonsibilities

The city, as local sponsor of the project, must agree to:

a. Provide without cost to the United States all lands, easements,

and rights-of-way necessary for the construction of the project and

subsequent maintenance of the project and of the Government jetty, includ-

ing suitable upland areas for placement of excavated materials, in accord-

ance with project right-of-way and excavation material placement DIans.

b. Accomplish all alterations and relocations of buildings, streets,

sewers, utilities and other structures and improvements made necessary by

project construction.

C. Contribute 50 percent of the total first cost for construction

of general navigation facilities.
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d. Contribute all costs in excess of the Federal cost

limitation of $2,000,000.

e. Hold and save the United States free from damages due to

the construction, operation and maintenance of the project, not

including damages due to the fault or negligence of the United

States or its contractors.

f . Insure that expenditure of Corps funds will result in a

project that is integrally complete and fully effective by providing

and maintaining:

(1) An adequate public landing with provisions for dis-

persing potable water and disposing of boat sanitary wastes, available

to all on equal terms.

(2) Piers, slips, floats, and similar marina and mooring

facilities as needed for transient and local boats, including neces-

sary dockage, police, and fire protection services, open to all on

equal terms.

(3) Access roads, parking areas, boat launching ramps,

and other necessary public use shore facilities.

The improvements described above are to be provided without material

deviation from the Lake of the Woods Beachfront Development at Warroad

plan.

g. Establish a competent and properly constituted body em-

powered to regulate the use, growth, and development of the marina

facilities and insure that the facilities shall be open to all on

equal terms.
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h. .-stablish -egulations prohibiting the discharge of untreated

"vw~ge, garbage, and other pollutants in the waters of the harbor by

usors thereof, which regulations shall be in accordance with applicable

laws or regulations of Federal, State, and local authorities responsible

for pollution prevention and control.

i. Comply with the provisions of the "Uniform Relocation Assistance

and Real Property Acquisition Policies Act of 1970," Public Law 91-646, ap-

proved 2 January 1971, in the acquisition of lands, easements, and rights-

of-way necessary for the construction and subsequent maintenance of the

project.

PUBLIC VIEWS

Views of Federal Agencies

The study has been coordinated with the following Federal agencies.

Coast Guard

Environmental Protection Agency

Fish and Wildlife Service

Federal Housing Administration

Federal Highway Administration

Soil Conservation Service

Heritage Conservation and Recreation Service

National Weather Service

Public Health Service

Views of Non-Federal Agencies and Others

The study has been coordinated with rhe following non-Federal

agencies.

Local

City of Warroad

(itlzens Advisory Committee

Rnseau County

Northwest Regional Development Conission
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State

li nnes ot a Ilis tor ic i1 <o i t

Mlinnesota Department o1 Transportaitr on

Miinnsota Department of liealtil

Minnesota Department of Administrat ion

Minnesota Department of Natural Resources

Minnesota Pollution Control Agency

Minnesota State Planning Agency

Inivorsitv of Minnesota Anthropologv Department

SUtAPRY ANALYSIS OF FINAL PLAJ

The following table is a surn.marv analysis of the overland chann, -.

The impacts of the channel with respect to NED, FO, SWB, and RD ar,

compared to existing condiLions and the most Probable futire cond I -

tions if the channcl is tot constr"n-tcd. Fit, contributions of t;-,

plan to the local planning objectives, national objectives, and

evaluation criteria wore also ana !vz'.ed and compared to existing an)i

most probable futire conditions if the channel is not constructcdt.
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Summary analysis of final plan (cont)
Plan description

Without condition

Base 'ondit ion - (most probable future Overland channel
Item 1979 with no action) detailed plan

yomtribu~ton. to local

planning bj ,, tiV'c S (coot

c. Minimum local o rturn on local NO return on local Most economical plan
Coop. :l linvStm e!t . mrit!-1 in,,'i Stment. to provide marina

requirements boit access.

, c ,t ic:i ons

a. Nat ional No benefits realiz,d fr,,m x t ing marina Favorable benefit-
e'ooomic basin; recrea tional -onol, divelopoeot cost ratio, sub-
Jevelopment constrained bv lack ot hoIt slips. stantial positive

net benefits.

n. environmental Parklan,. Parkland remains. No significant

qailt vnv ronmental effects
associated with chan-

nel construction.

c. Social well- Present and fut nrc love'npment of recrea- Additional recrea-
being tional boit-related, opportiities con- tional opportunities;

strained bv lack of mrila facilIties, small increase in

marina and tourist-

related jobs.

d. Regi,,nal Mlerate rate of growthI continues; Small increase in

development recreational econo'mic development con- jobs and tax revenues

strained bv lack of boat facilities, due to marina-induced

economic development.

:.'an responso, lb. overland channel responds favorably to acceptability,

to associated completeness, effectiveness, efficiency, certainty, geographic

evaluation scope, B/C ratio, and stability. T'he cost to restore the chan-
critoria nel to its former state would be high; the reversibility is

therefore low.

.ankings The overland channel ranks higher than the base condition and
plan o" prwl-ln future conditIon in relation to NED, SW R, and RD.

,nt ribut ins Diu overlan d chnnel has no significant L) effects and ranks
cvot wit tile base andl most prohable fliture condition in

rt li tion to 5) effects.

Implement at Io!: resptsi iIt i es

, or ps L_rr:sLens Oii lit les Non-Corps responsibilities
1. Prepare construti,,n plans, spe, ifattons . 1. Providce lands, easements, and

rilht s-.if-way.
. Administer and s Ipe rviso coqt rcct Ion. 2. Relocation and alterations of

utilities.
3. .ontribute 51) pe.rent of ge:nerl naviga- I. Contribute sO pe-cent of general

,ion ta,ilitios first -st. navigation facilities first cost.
4. Maintain general iavclit ioin taciIit is. 4. Contrhiute all costs in excess of

the Federal first cost limitation

of $2,000,000.
5. Hold and save United States free

from damages except those due to

fault or negligence of United

States and contractors.

6, Provide marina-related improve-

ments without material deviation

from park plan.

7. Establish a body to operate the

marina facilities.

8. Establish regulations to prohibit

pollution in harbor waters.

SItems pei ficallv required by Public law 91-6ll, Section 122.
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The overland channel clearly ranks higher than the base condition

and the most probable future condition if a channel is not constructed

with respect to NED, SWB, and RD. The channel has no significant EQ

Peffects and has been designated the plan least damaging to the environ-

ment. There were no opportunities related to development of the channel

project for development of an EQ plan.

The overland channel was designated the NED plan and the plan

least damaging to the environment following the assessment and evaluation

of the alternative channel plans. Detailed study and plan refinements

L since selection of the overland channel alternative have resulted in a

more economical plan without additional environmental costs.

RECOMMENDATIONS

I recommend that the United States construct a small-boat marina

access channel at Warroad, Minnesota, generally in accordance with the

overland channel plan described herein, at an estimated Federal first

cost of $242,800, and a Federal annual maintenance cost of $8,400.

WILLIAM W. BADGER

Colonel, Corps of Engineers

District Engineer
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Appendix A contains detailed description and

technical information in support of the

"Introduction" and "Problem Identification"

sections of the main report. This additional

information supplements the information provided

in the main report and is not intended to be

read alone.
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PROJECT AUTHOfRITY

Authority for the study is provided by section 107 of the River

and Harbor Act of 1960, as amended, which reads as follows:

"(a) The Secretary of the Army is authorized to allot

from any appropriations hereafter made for rivers and har-

bors not to exceed $25,000,000 for any one fiscal year for the

construction of small river and harbor improvement projects

not specifically authorized by Congress which will result in

substantial benefits to navigation and which can be operated

consistently with appropriate and economic use of the waters

of the Nation for other purposes, when in the opinion of

the Chief of Engineers such work is advisable, if benefits

are in excess of the costs.

"(b) Not more than $2,000,000 shall be allotted for the con-

struction of a project under this sectio. at any single

locality and the amount allotted shall be sufficient to com-

plete the Federal participation in the project under this

section.

11(c) Local interests shall provide without cost to the

United States all necessary lands, easements and rights-of-

way for all projects to be constructed under the authority

of this section. In addition, local interests may be required

to hold and save the United States free from damages that may

result from the construction and maintenance of the project,

and may be required to provide such additional local coopera-

tion as the Chief of Engineers deems appropriate. A State,

county, municipality or other responsible local entity shall

give assurance satisfactory to the Chief of Engineers that

such conditions of cooperation as are required will be

accomplished.
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"(d) Non-Federal interests may be required to share in the

cost of the project to the extent that the Chief of Engineers

deems that such cost should not be borne by the Federal

Government in view of the recreational or otherwise special

or local nature of the project benefits.

"(e) Each project for which money is allotted under this sec-

tion shall be complete in itself and not commit the United

States to any additional improvement to insure its successful

operation other than routine maintenance, and except as may

result from the normal procedure applying to projects author-

ized after submission of survey reports and projects constructed

under the authority of this section shall be considered as

authorized projects.

"(f) This section shall apply to, but not be limited to, the

provision of low water access navigation channels from the

existing channel of the Mississippi River to harbor areas here-

tofore or now established and located along the Mississippi River."

A reconnaissance report submitted on 27 November 1974 reconmmended

further investigation and preparation of a detailed project report.

ANNUAL REPORTS, CHIEF OF ENGINEERS

The emerge: cy River and Harbor Act approved 6 June 1900 authorized

a preliminar survey of Warroad Harbor. The report on this survey was

printed in House Document No. 92, 56th Congress, 2d session and recom-

mended a plan of improvement.

The River and Harbor Act of 1902 established the Board of Engineers

for Rivers and Harbors, a board of five engineer officers. Congress

asked the Board to prepare a report on Warroad Harbor. The Board's

A-2



report was published os Iouse Document No. 396 , 58th Congress, 2d

session. T'he report stattd that , bised on thu earlier survey,

$45,0O was appropri atti in 1902 to cnst rnct a dredge and construct

and maint ain a channe 1 7 f et t dt.ep and ih out 275 feet wide through

the bar at the mon1th of the' 'arroad River.

A preliminary t xamination of Warroad Harbor was authorized by an

act of Congress in 1909. The report, published as House Document

No. 703, 61st Congress, 2d session, recommended enlarging the basin

to 900 by 500 feet, no channel deepening, and continued maintenance

of the harbor. However, House Document No. 467, 69th Congress, 1st

session, and the Chief of Engineers iii April 1948 recommended the

project be curtailed by reducing widths in the channels and turning

basin.

RELATED STUDIES

The following studies provide related information.

Souris-Red-Rainy River Basins Comprehensive Study - Volume 5 -

Appendix 1, Recreation and Preservation, 1972.

"Upper Great Lakes Regional Recreation Planning Study Part 2:

Recreation Demand-Survey & Forecasts," Recreation Resources Center,

University of Wisconsin, Extension, 1974.

Lake of the Woods and Rainy Lake Commission - Report to the

Legislature, 1971.

Application of the Rate of Return Concept to Recreational

Navigation Benefits, Chicago District, CofE, Philip Bernstein,

September 1976.

"Impact of the Voyageurs National Park upon Roseau County," Uel

Blank, University of Minnesota, February 1972.

Tourism in the Lake of the Woods-Rainy lake Area, Uel Blank,

University of Minnesota, November 1971.

The Fish Population Structure and Angling Harvest of Lake of

the Woods, Minnesota, 1968-1970, Investigation Report #324, Minnesota

Department of Natural Resources, 19 March 1974.
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Warroad, Minnesota Comprehensive Guide Plan, City of Warroad

blanning Commission, November 1974.

Warroad Small-Boat Harbor Channe 1 Study, .'irreau, Minlesota,

March 1977, tEugene A. Hlickok inm Associ "ts.

Cultural esourcel Survev o! SnmaL-Boat Httrlor Proiect at I.ake

of the Woods, W arroad, Minnesota, 15 November 1977, Alan P. Brew

and William .,. Yurd, Bemidji Snate Viversity.

Section 107, Navigation Reconnaissance Report, Lake of the

Woods at Warroad, Minnesota.

DESCRIPTIVE PUBLICATIONS

PubIis!e d maps of the .studv are a include:

a. Topograiphic qziadrangle map, scale 1:24,000 with 10-foot

,ont,,ur i:vtrvals, prepared C'; the U.S. Geological Survey.

b. lopographic map, scale 1:250,000 with 50-foot contour inter-

vals, prepared bv the U.S. Army Topographic Command.

County highway maps, scales I inch - 2 miles and 1 inch

I mile, prepared by the Minnesota Department of Transportation.

Publications describing the study area include:

a. Minnesota Pollution Control Agency, Water Quality Manage-

ment Plan, Rainy River Basin, July 1971.

b. Souris-Red-Rainy River Basin Comprehensive Study, 1972.

c. U.S. Department of the Interior, Warroad Recreation Area,

Warroad, Minnesota.
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Employment statistics, Roseau County and Minnesota(1
Item Minnesota Roseau-County

Total employed 1,464,273 3,693

Agriculture, forestry, fisheries 111,030 (8%) 711 (19%)

Manufacturing 309,222(21i:) 903 (24%)

Median income $9,931 $7,474

Median number of school years completed
for persons over 25 years of age 12.2 9

(1) 1.970 U.S. Census Bureau Statistics

Warroad employment statistics
Firm Number of- empiloyees Product

Marvin Lumber and Cedar Company 800 Millwork, grain

elevator

Public school s:,stem 81 Educational

Cal's Motel 50 Resort complex

Christian Brothers, Inc. 27 Hockey sticks

rhermo-Lite, Inc. 10 Window

manufacturing

Other sources of employment are the Canadian National Railway, Burling-

ton Northern, Inc., commercial fishing operations, and retail stores. About

50 persons, including seasonal employees, fishing guides, seaplane pilots,

and marina and attendant personnel, work at harbor-related jobs.

A- 8



Population i U1

Percent foreign horn 1.

Percent born in MTinnesota 70 C

Ed i ic a t i on

Median school years c ompleted () 8.2

Percen't comp let iI rg 4 vtears7 o hi gh ;1. oi or more(1 29. 1

Emp 1,o"Men lt

Percnt ot :ce in lalbor force ( 2)h,

Percent unem7p Iovod 7.2

Percent opledin minmu fact ur ing 25 .0

V:amilv incomc

Yedli an 48,000

Perc ent 1)el o,, pover tv 1I'e 20.)

Percent itOincome of S15 ,00() or mor-, ner year 14.2

SOURCE: 1'.5. Bureau of thO Census,, General Soc ial and IFeononi c
Chiaracter istic.,s, Mi1chi r an, Mlinnes;ota, Wihscons in, 197n

Census of Population.

(1) Per-soui.s 25 years old or over.

(2) 16v r old and over.
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Appendix B contains more detailed information on the

alternative plans described in the "Formulation of

Preliminary Plans" section of the main report. The

information was used to assess the impacts and evaluate

the alternative plans.



"________________,__,_______A_ ___'__ _____o__,___0__, TA_ _C_-_4._ _ _

NCSED-LR, Warrcd Small Boat Harbor

To Chief, Planning Branch FPo4 Chief, Environmental DATE July 1978 CWT

Resources Branch SHYNE/vb/7084

1. The chemical analysis of samples taken by soil borings along the proposed
channel alignmeat have becn received and reviewed.

2. The Permits and Fa!cilities Sections of the Division of Water Quality, Minne-
sota Pollution Control Agency have been consulted regarding the results of the

chemical analysis.

3. Values for chemical paramieters (see attached table and figure) were conp-red
to EPA Standards for Great lakes Sediments. The sample taken from the su-rfac-_

to the two foot depth adjacLnt to the sewage treatment plant (1063-1061 m.s.l.)
exceeded EPA Standards for tile following: Barium, Chemical Oxygen Demand, Coppr,
Cyanide, Lead, Mercury, Total KJeldahl Nitrogen, Ammonium Nitrogen, Total Volatile
Solids, and Zinc. Several pesticides were measured and PCB's approached but did

not c-, slandards.

4. At all locations EPA Standards were exceeded for the following: Barium,, Cho2e-
ical Ov-yen De-mand, Cyanide, Total Kjeldalil Nitrogen, Amnonium Nitrogen and lotal
Volatile Solids. i
5. With the exception of the area around the sewage treatment plant, material
excavated from the channel may be disposed of in any location above the high .':.1ter
mark provided that proper site preparation is accomplished. The material sh']l
be placed within berms and covered, if necessary to prevent erosion and runofY.
Excavation should take place at a time of the year which will allow for successful
vegetation of the material soon after placement has been completed.

6. The chemical analysis revealed that cyanide levels at sampling station 1

(located on the river bank) were nearly 5 times the mean level of cyanide at all
stations. Because of this, it is suggested that the upper 6 feet of material
excavated along the first 100 feet inland of the river bank be placed in an
isolated, prepared, disposal site rather than in the city park. The amount of

material to be excavated may be greater than necessary but a substantial number
of chemical samples would be required to exactly define the area of high

concentration.

7. The sludge settling (dewatering) tanks at the Wrroad sewage treatment plant
are located near the centerline of the proposed channel alighrment. If chnmel
construction would take place before completion of the new sewage treatment plant,
(projected by .PCA to be 5 years away) then sludge disposal alternatives must be

evaluated in the Environmentil Assessment. These include: relocation of thu,
exist inz tanks, realignment of the channel, construction of temporary stor v,0
facilities with dewatering or tank truck hauling with land application of %'-L
sludge. If the selected alternative would require that liquid sludge be dispesed

of, then a sludge disposal plan must be prepared and submitted to the 1[PCA
for approval.

L -1 24 6 AL -CSDU V-14M b. -I' C - E
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8. Guidelines for ind application of sludge and information required by PCA will
be available in the near future. A chemical analysis of sludge constitutents
will be required as well as sludge volume, location of disposal area, acreage, soil
type and water table elevation etc.

9. The full extent of contamination around the sewage treatment plant is unknown.
Material that is visually identifiable as sludge and 4 feet of soil around and
under it must be disposed of in the same manner and at the same location as the
sLudge in the tanks. The contamination does not appear to extend below 1055 m.s.l.
(8 foot depth) so this may be considered as a lower limit of excavation for
disposal.

ROBERT F. POST

The table and figure referred to in paragraph 3 are in appendix J.
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Lower limit Percent recovery

Polychlorinated hiphenyls

Arochlor 1242 2hig/gm 65

Arochlor 1254 2mg/gm 65

Range in channel A

EPA guide sample site

Volatile solids <5.0% 1.73 to 2.27

COD <40,000 mg/kg 4,034 7,724

Kjeldahl nitrogen 41,000 mg/kg 4.3 1.0

Phosphorous 1,000 mg/gm 0.2 0.3

Oil and grease K 1,000 mg/kg 160 360

Mercurv ±1.0 mg/kg 0.02 0.20

Lead < 40.0 mg/kF 3.3 5.3

Zinc 4 90.0 mg/kg 26 40

Arsenic -3 mg/kg 0.89 1.0

Cadmium I lower limits not established 0.22 0.47
6 upper limit

Chromium 4 25 mg/kg 7.2 to 8.4

Copper 4 25 mg/kg 17 to 24

Nickel i20 mg/kg 26 mg/gm to 43 mg/gm
(20 to 50 mg/gm =
moderately polluted)
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WARROAD SMALL-BOAT HARBOR

CHANNEL PARAM\IETERS

1. Lake levels 1912 datum 1929 datum

Recorded high (1950) 1064.0 1063.5

Treaty high 1061.25 1060.8

Median 1060.0 1059.5

Treaty low 1056.0 1055.5

Recorded low (1930) 1055.75 1055.25

II, For design purposes use (1929 datum)

High - 1062.0 (exceeded twice since treaty)

Low - 1056.0 (exceeded twice since treaty)

111. Boat parameters

Maximum length - 30 feet

Maximum beam - I1 feet

Maximum draft - 3 feet

Maximum height above water - 12 feet

IV. Channel parameters

Channel width - 55 feet

Channel minimum radius - 60 feet

Minimum channel depth - 6.5 feet

(below low water)

Channel bottom - 1049.5

V. Bridge parameters

Horizontal clearance - 55 feet

Vertical minimum clearance - 12 feet

Low steel minimum elevation - 1074 feet

B- 7
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SWarroad small-boat harbor access channel alignment A and B

Total
Unit estimated

Unit. Ouant ity cost cost

FcI:ral f irst costs

P hanne Is

Channel excavation (dredge) CY 62,700 $3.50 $219,450
, rcakwater CY 58,000 25.00 1,450,000
R iprap CY 300 25.00 7,500
Disposal basin and dikes CY 62,700 0.50 31,350
Cont ingencies 256,700

lotal channels 1,965,000

Engineering and design 177,000

Supervision and administration

Supervision and inspection 88,000
overhead 32,000

Iotal Federal first costs 2,262,000

Warroad small boat harbor access channel - alignment C
Total

Unit estimated

Unit Quantity cost cost

FK, >ral first costs

Channels

Channol excavation CY 64,200 $3,50 $224,700
Breakwater CY 58,000 25.00 1,450,000
Riprap CY 300 25.00 7,500
Disposal basin and dikes CY 64,700 0.50 32,350
Cont ingencies

Total channels 1,972,000

E.nginuering and design 178,000

Supervision and administration

Supervision and inspection 89,000

)vtrhead 32,0

ltal Federal first costs 2,271,000
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WARROAD SNLALL-BOAT HARBOR ACCESS CHANNEL-ALIGNMENT D

Total

Unit Estimated

Iter Unit Quantity cost cost

Federal first costs

Channels

Excavation CY 70,000 $1.67 $117,01)

4-foot fabric formed pave-

ment SF 105,000 2.00 210,000

Remove settling basins Job Sum - 8,000

Landscaping Job Sum - 10,0t)

Contingencies (15%) _5200_

Total channels 397,000

Engineering & design (10%) 40,000

Supervision & administration

Supervision & inspection (5%) 20,000

Overhead (2%) 8 0L

Total Federal first costs 465,000

Non-Federal first costs

Boat launching facilities

Excavation CY 5,000 1.67 8,00)

Boat ramps Each 2 6,000.00 12,000

Steel pile wall SF 9,00n 12.00 108,000

Less 4-foot fabric formed

pavement SF (9,000) 2.00 (18,000)

Contingencies (15%) 17 ,000

Total boat launching facilities 127,00)

Engineering & design (10%) 13,000

Supervision & administration

Supervision & inspection (5%) 7,000

Overhead (2%) 3Z_00)

Total Non-Federal first costs 150,0())

Total Federal & non-Federal first costs 615,000
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F. A 6 4

NCSED-P:3 Warrc id Navigation Project - Section 107 LI

TO "oo for Record FROA plaruni : Branch DATE " Sep 76 C-7

Engiiiecrfn. Divisior. r. Jukin ' '

1. On I ,'t r 197C., Fred Felher .:, I r:re;2teu thc r, F .

at tPL iit:I puAlic r..Cetin r cd at t.e Vil! wf fce, r.rr,, I
A iist of thc whe were in attendince is attacl.d.

2. The Urnr:ce of this meeting was to present te thc people of Uorrd
th, ,'t:tf: , the section 107 srall-bcat harber study inclt'.ding tile
folic t, ics.

a. history of the s-iall-beat harbor prcect.

b. Stu-,; funding.

c. Discussion of problerms and needs.

d. Discussion of the purpose of the current stUdy.

e. Discussion invciving the concept of dikeed dispcsal facilitics.

f. Public involvenient program - role and functions.

g. Local cooperation agreerient.

3. A second meeting was tentatively arranged for the lattcr 2 weeks in
Novcmber 1976.

1 Incl DAVID JUKIS
as Civil I ginccr

Planning ,ranch
Enginecrinp Division

CF:
ED-PB/Mr. Kelley
Reading file

C-I
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ATTENDAN CE LI $2

NA-E POSITION REPRESENTINC

Dick Roberts Mayor Warroad

Dick Myers Businessman Warroad

Dale Telle Launch Service Warroad

Doug Johnscn Salesman Warroad

Dean :. Hennin Auto Parts Salesman Warroad

Hal Bakke President Christian Prothers, Tnc.

Hank Henderson Owner Wayward Wind Charters

Willard Krahn Manager Marvin Marine

Harold P. Ol i.b City Clerk Warroad

David Brewster Commercial Fishernian Warroad

Robert Moyer 
Warroad

Doug Ecke' Editor Warroad

Earl Cypher Owner Warroad

U. Crafsten Owner Warroad Estates

(or~n ?. .npton Engineer Warroad Estates

R. A. Marvin Marina Operator Warroad

D. If. Johnston Couir.ercial Fisherran Warroad

Ernie Franklin Resort Owner Warroad

Fred Kelley Planning Engineer Corps of Engineers

David Jukiii.7 Civil Engineer Corps of Enjneers

1-



ho * l . , . . A R 34j-1 5 . *o,*' g c sTAGCEN.

iWarru-,d >fA~-i a Oo-L Ha rbo r SU~ Sec ti on 107
ILake of the I.aods, .,arroad, ilinnescta

T 0 T 1, 1e,: ) r P1Idn arm mg LIc och LA TE 19 a
Enrg ineeri ng Livis iori 2d Lt. Aldoo/ I I/.

1. L~ j3 Co inIfer otio Ol r:etin t)jfwas helci 17 Ma,3- 1977 at 7:30 p.';. to d isc;
t ie sever.al a] terna ytie c nannel( al igti Outs presuLty bei tj considearco for
snagJ 'C otSt'.e, , seoarcn for any' further al turnati ves, and to updac to se tin e o
for nue project. 'A copy of the attendance roster is attached.

2. Mr Frece! ic tel 1 ey of the Co rps opened the m,,eeti ng a nd call1ed onl 'Ir. Cc; if
HO i i S:L '1 Ci~' LIo IAs SOC i a ca s to rev ow ct/,e a 1 ter ra ti yes he h d proset.
in n i s :rcr; 177 repor t of thiei r crarnel study (Contract o . DC3 7- 76-C-311-
:.r. -jeW >ist reecc ends Alternative J, staingr tha fi0 cotan or

optzra J j an_' ; airitenirnc costs are 1 o',er than for any of the other, al cern,
he fol t noe might twant tLo look at placing the required new bridge at a higher
elevation as veil as ensuring rore draft than novl exi sts at the present cx
to 0 ;'e torIf-i 1n-o. One probli~ imen LlOIld wa~s Uie necessity to relocate the pres(_n-,
1 uuint';iir rng -) fro'm near tnie Jetty ,ase to a poi nt wes terly of the proposcd,
channel ;mou ch/irlet.

3. eneral covirients frt-o- thie floor nighly fa vored Al tornative D. A local
maiaceracor akci wedbe possiL~1e to locite the coannel farthor

lakoo-rd1 to :.void a c reeip of trees. lbotn 'Mosrs. Holiquist and ..orley
(Arci-i UCCLI1 a Resuurc,.s res,!encede that :.his ,jc,,Ald be n~o problct and stro ss,_c
that the present ..:L, nsws only a schema ci c and teat a final align;It-,t in
that cieneral area could be settled on after further st~uuy.

4. The Assistant County Engineer Orris PRas-ussen addressed potential proh'i.
fi th iAl ternative 0' srefgi red no'.. bridge. h~e poi nted out tnat a 30 '"MPH c'
speed requires 750 feet of approach rai-p on. each side of the bridge to take t
approximate 4.5-foot increased grauc, wnich would then create grade proble. s
at intersections of County Road 74 wl.ith Steenerson and Mackenzie Streets
respectively. This grade problem~ could be alleviated by moving the channl
access point and bridge further north and northwest because thle grade is al rm3 _
higher there, probaoly within 1 foot of required grade. Kent W,.orley wondered
if it w.ouldn't be possible to live with a low-er design speed and somle traffic
control mleasures allow.,ing a steeper approco';_, slope to the new bridge. -r.
Ras',ius-scn felt that these typE-s of solutions wo.:re feaisibi e and w~ould require
further study. IHhvn asked about cost of the brid-_e, county funding and Conl-
struct ion timietable, Mlr. Rasmu)Lssen rosponid! the c the cost could ai-uProacu
'300,000 arei felt it- would be at least tiuCO e further sta L- theL county
Wouldn't be able to funid thie woKr! for 5 to 10 'cua r s. Mlayor lBobertv thnn
c,,, " otsnt the vil11aie w-.ould seek other i&t:ns of funning thle bni dgc coni-
struction. iJoran Ihomer, a local county official], atteste thti uli2a
financiail haruship for the county to put ini the new,. bridge. Genoral cco r

C- 3
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C SED-P E 19 Hay 1977
SUL'JCT: trroad Srall-5oat Hartlor Stdy, Section 107, Lake of tre W.1oods,

a rroad, :Ii ii asota

at tnis poiit imJicated ,veryre felt that the existing bridge is not wasted
as t...o brid,:ces will aiJ circulation and possibly relieve congestion, ho', vcr
it ,.,as felL that 1*ecnanical circulation imiay yet be required.

B. Another alternative not previously discussed was presented by the local
advisor" co:>.i tce. This new alternative (hereafter referred to as Alternative
E) is also an overland route whict uscs the e;,isting bridle but turns si,-rl"'
to the south/southeast with a second 90" turn iimediately past tile bridge (out-
bcund) to return to the jetty area along a channel on the lakeward side of
CSAI 74 parallel to the existing marina channel. The advantage of this corn-

,--u promise is that it avoids the additional expense of the proposed second bridge
yet enjoys most of the advantages afforded by Alternative D. Numerous problems
are associated with Alternative E. It was felt that two 90' turns at a blind
corner in a channel at a bridge point would present a severe navigational
hazard. It is doubtful that there would be sufficient space to provide a
necessary berim ed channel rrotection lakeward without encroaching on the wet-
lands area (1 ,061 mIsl). One further advantage, ttrocih so:iewhat rel; ote, is
the possibility of incurporating this channel with a deep-draft basin along
the shore. Orris Rasmlussen stated that the county's right-of-way extends from
the road (CSAH 74) to the lake.

6. A question was raised as to whether the higher grade at the bridge
approaches would cause an objectionable obstruction of the lake view from the
park and caig~round. Assistant County Engineer Rasmussen pointed out that an
effort was !,cie in constructina tiie present road.,'ay and bridge to avoid any
such obstruction. The consensus did not perceive any problem with tie ob-
struction m,.entioned.

7. The navirabili tv of tne existina channel in and extending from the WIarroad
,\iver was brought up duringi the neesi ng. Local Department of Natural Resources
Conservation) Officer 'lar':ovich stated that a navication ii-zard presentl-, exists
at the sandi)ear, witn no miore than a 5- by 50-foot cnannel. iarkovich felt na
only 1/20 error can not a boater in trouble ard chat the channl sm*ould be

3 rked. Tho sandbar encroaches froim the north and is a pro'l,.-i oll' 3 years
ftcr dredgi rv. It ".as pointea out chat a request should be ada so the Corps

to survey tnis situation as it is oCE no'.J colitin -,L, in iis inves igation.
i',r. Kent .arley co:w, ented hat tie confluance of Alternative D with t:e .arroad
River i,3y assure keeping Lhe existing channel open. A 1!atteras cruiser aiout
3; feet ir length and ,oc,.ed in '.Ja;rroad River lharbor has frequent difficulICy
(4- to 4.5-fcat draft) ._-,]oiati ng Lr channel.
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NCSED-PB 19 May 1977
SUBJECT: Warroad S&all-Boat Harbor Study, Section 107, Lake of the Wloods,

Warroad, Minnesota

8. Bill Atkins of the State of Minnesota Planning Agency was asked if he
saw any problems with Alternative D. His response indicated a possible Lureau
of Outdoor ,ecreation (BOFR) conflict in that the channel would occupy land
included in prior parks and recreation funding, but that he would review the
situation with the BOR and have a clarification issued.

9. Mayor Roberts noted that Alternative D is definitely the route of choic2
but wants to look hard at Alternative E also. He further wanted assurance
that the Corps would not recede from the summer of 1978 completion date given
him some time ago. It was pointed out that that would be a very optimistic

r time frame, especially in view of recent developments. We feel there is a
great deal of work left to do on investigating Alternative 0.

10. Hank Henderson asked about the possibility of using aluminum sheet piline
in lieu of ri-rap and sloped banks in the channel proper. John Holmquist
responded he had considered that but abandoned it in the name of safety con-
siderations involved with children in a park setting.

11. The meeting concluded at 9:30 p.m. with a suggestion that we meet again
in 1 month on the 14th of June to discuss progress toward coordination of
Alternative D with BOR (Atkins); alternate funding for new' bridge (Roberts);
to look at an optitiizing channel alignment for Alternative D (orley) and to
review general planning progress (Abdoo). It was suggested that we atteimpt to
bring tocether additional resource people fro the State Department of atural
,<escurces, Pollution Control tkgency, and Corps hydroltgists and envirorrientali ,
to effect a meaningful exchange.

S I

1 Incl VERN J AJDO0
as 2d Li utenant

Sma Projects Section
Planning branch
Engineering Division

CF:
Reading File
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F- 10 V - AN k ..- ' '' -p~ r e - a **TAtCEN.

'<2-r fL~i107, ;:arro:i>i Sma:ill-Boat ilarbor t ,L. a

TO M:o f or Rc o rd F R 31 Planning Branch DATE 27 2un' 1) 7 - C--
Engineering Division 2Lt. "c r ci'

I.A public in~far-'ation rlecing was held at lvRarrcad, 'cinnesota, -: 9;
at 8:30 p.m. to roview a!let'tv alinm,-onts for the propos ed ac
discuss new developnnents ind infor-mation r~ceived from other I lna

icand attoian~t to settle on the final channr-l alignment rrm posal.
attnoacolist is attached.

V-',road Mayor Richard RL -erts opened the meeting and asked me. to prc-.
the, currcnt statuno of the C~.ic study. I reported_ that sevural St)ate
Fede'ral ag encies h:ad prowl ':._ it for the studly and all favored alterr- L
ani overla.,nd channel. Nonc of the a.-encies prese:nted~l any mwpruobi em.
areais of concern have noL b, ,n resolved at this ti-..: (1) fundin- for tiE: re.
bridge and (2) thc archeolo.-Lcal/culturai. site in'. cstigatior.an a the a.'.

ofte hnnlune ltr~tv D eaulse of thceac open questions, w

requested that the dates for our Checl-point II Conference and Draft Rep rt
dela1yed from June to August.

3. Mr. Hank Henderson askrd _-hat the cheti s eeoalratv B
it woul,; avoid the, problems- of a ma'.: bridge associatcdl with alter:nativ.e
the drod'inZ prohica:s associaited with ailternativ.e A. I state-d that the
gatieni hazards ir':ecrent wihatraiE are very cbjectiu nable, as :

out by thei Ccast Guard. Furt!her, theL cl,.innel at al ternative E wouldl encra a:
on the shore area wetlands, presenting environmental concerns.

4. Mr. Doug Stewart questioned the reason for the 5- to 10-year t4-:etakil
ivnby the coun,- . eng1Ine r' lor cons ti'notti n of the new bridge %with fl

tiv,. B, wondering if the cou-nty officials had investig:ated the possibilit -I
bond irg a-gainst their State Aid funds. Mayor Roberts will check with the
county on this matter.

5. M!r. llendcrson alluded to the chic'ken/eggj analonv in that the prospectiv

funding, agencies seem, hesitant-, to provide Monlie- unitI the channel is appr vel

by the Corps and the Corps read s assura-nceo that the local share of 311 prit ct'

ccosta ;,'. II be avil a-ble for tho respective alternatives before settling on a

pract ir ;leI propo .-I.

6. r ;'rei-,nt vT'.e1 as d2( t o d i scun-,s s ome o Tt he IhvdLI r 0" n
!7i; r:t ions ci the. 'tudy . Al lcrnativu A would be c-lr. an'd cectl' na

inIt ,nl -10v t o B lreii:J!nary et> -tos indicate t:t '.

* ~ ~ ~ b Sa'c t adh 2 - a t a iriu and could reach uJLQ
Ma t "rcpr h. are a1,I:c a critical faccor as a a-,!slier cliiantI ;:ol

in *:f' qe~V :i di: it tcnvge safely. A protect i':c tew:

c- Ih ides WOLn:1 bL hd hilae r first costL trade of for r ,irtL: lec

C-7



N~sUD-2D27 June 1977
SUE irJ:i : Section 107, Warroad Small-Boat Harbor Study, Lake of tho Jas

;Warrcad', M st

hooevu r, pro~cct -osts would approach $1.2 million. Respondinlo, to '-r. Kcrnt
Sor - in on Morc precise jetty costs, Mr. Jewell pointed out t:>.t

the t _c t lt. -th and heighit of the jetty or jetties Lave not been detteruinoCd
bec.-..c:.o it i: ob-vious that alternative A is much .:-ore e---ensive than altufr:a
tive ID an' 1 1 many ether problems associated with navigation, maintenanice,
and -"' trildsoa sites. M.aintenance considera:tions could

ilx. '''struoo ofto parallel jetties runningoupathebr
i ! juttyv o.?ld project the channel for much of the projuct

lifc, it -,5ouldl eventually cause other hydrologic problems as it continucs to
-odi I' the naturail cyclte. The data that Mr. Jevell is working vith support
SecICt1)I on f alternative D. Akny disadivantages are temporar-y. There may be
a I-, !sibility of avo)idin2'- the i.-nmediate construction of a nc-, bridge. A
f t:w additional comme.Ints Concerning design standards indicated that a 30-foot
boatL reqyiirc- a (xvi.u- 0-foot radius, requiring, a bulb or turningi basin
at the ba.se of oiv'innol A just vest of the. e::istirn, Taylor Road (7-') Bridge.

Cbna i lth 'DC ~ i'' times the average bea. or 50 feet minimu-.
Al ter t D I),, -provi dod with a- flushing act ijn, either caica

o)r coILoUr 1 r 7o I refterre to a denlsity. dIcsi(n staindard oif 211

boats' '-d noted tha.'t t~he plalnnud 1S0 sI ij"E constitute 25 boats pot.
acro h 1 .- ithin Qn aoetberan.-e.

7. 'Ir. -,11(2hotil pusS 1!Ai fy of i lar;,e-boait faicility i-
chiinal L. '1 i_ fetutre is,- not incli,:tv in aDeiai: U is the-re will 'be

::or,: in the 2xisting cha. nnel to s ervu large, craft as veil as
reoe:t ac p. ure o'.lo~ctsin th- p'rivo to suct~ r to _serve hi

of h~t .'' rey l~o n t I shortag e of u:pace siitabl, to d&'e lo p
-,I5 a te.. to within Alt,_i mtive D.

8. MIr. Bruce At _'.ate r rais-d acmLre specic I Io -si n questions about altern-tive
D. 'Ir. lr;r-.;nondLeI d j)intin ou the features oif alternative D. seveCral

Spcai tc 1teis crn s h ~de Kig i , ou-nts of riprap or sheet pilinr %,ill

noct E: de t er7,Li. d until1 t'lit acuali dc-1 ga pha-cc, recognIizing that the archi-

tort- is, as yet, dove' cinpUeSChlE'atjil L:Ilas

9. General CO' taf, f ri 7. o t rnl fav raI t,.rnative D . The
lit.' i LI> 1" P:IVI.tepr atching tllt

ho' 1 1, hr I plc vid'a 02 .ltir -,an ye t

10. -ayer RKr r elatiL2 ti1 gr, t. ro:ct~o i 71 tihe plast ek2

Lii ~itnaed a.1201 ic-L I~t 2'' rt-lO f"ciliti~'.

w I: I,- * !I, L. L!;;* t h c c or .: o . obs;ervcd ti.~

_;L ri jrdc .t .rml

C S



NCSED-PB 27 June 1977
SUBJECT: Section 107, Warroad Small-Boat Harbor Study, Lake of the Woods,

Warroad, Minnesota

11. General discussion on the floor indicated a belief that the present

shoreline meander was moved more than 4,000 feet inland as a result of thu
raising of the water level 3 to 6 feet when the dams were placed in the
outlets from Lake of the Woods prior to 1900. Thinking this information
valuable to cultural resource personnel searching for remains of a report-d
Indian village near the mouth of the Warroad River, I asked Mr. Harold Climb
and Mr. Atwater to gather available local information and forward their
findings to the Corps. A later search of the International Joint Commission's
Lake of the Woods reference - 1917 - substantiated their belief to some dteglree.

12. I asked those attending if it would be possible to route County State Aid
Highway (CSA-H) 74 to the west of the park area, so that (Taylor Road) the
present 74 alignment could become a park road thereby qualifying the required
new bridge in alternative D for Bureau cf Outdoor Recreation funding. A
discussion of the benefits vs hazards of allowing a major thoroughfare to
be routed through a park/recreation area followed. Mayor Roberts stated the
road was an absolute necessity and that everyone wanted it to remain in its
present location. Also, relocation would be quite expensive and would pass
through a residential area. Other very temporary solutions were also dis-
cussed but did not receive ;much support. One of these involved a wooden
temporary bridge, another proposed tensorarily discontinuing through traffic
between channel construction and the earliest late the county could fund and
construct the new bridge.

13. Senator Mary Hanson questioned the classifi,:,tion of the park. Mr. gill
Atkins responded that it was a regional park as the benefits go far beyond

local interests. The Senator then asked if an allocation of other State
monies had been or could be rade. This question will be answered later by
Mr. Atkins or Senator Hanson.

14. Mr. Louis Kowalski, Chief, Small Projects Section (ED-PB) had called
earlier and left a message for me regaring other Federal funds proprietary
to a section 107 project. I shared this mc.e:ssage ,,ita those attending the
meeting. In essence, the village may obtain funding for the bridge from a
Federal agency or pragra::n. "ihis statc(rnt is not an officiAl Corps policy
statement (will follow later) but is the most reliable intcrprLtaticn >:r.
Kowalski could obtain within the limited time.

15. -Mayor Roberts- asked :.e when sectian ) of the drift detailed projc(-t
report would be co-:pleted. August was the reply.

(-9
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SUB iil 107, Varro id S,:ii 1Bo i H irhor Stu d y I-ae of theiI~ua
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for cans true L iLn to, I", in. It Ct 'n - , t l e B neAr ful-re ta v
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19. The fel 'ott>' 7riy!r. Mulvl and 1 inA&~ Lhs hay s , a im"i n l
cffsttere hi Li' LN ... rrl n ix .:a'n- s Li> hr £ ciie CSA1 7!. (Is' -:.

.....i L:[- 1- :Fc t ' Lill prepe-- -: . liiniw' ;n i i <r L v A. Otir

a. !he eCMisL to cml is filling in "the aresi of the snn-lbsr. 'Uc

eStir'at til 2FIttttan LO 'Du 5 feet deep b' 05 Lust iethen ro. quicls:-

to s I-fcOL stL:
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Section 17, 1).P:aild Proji.ct R,.port for a .'arina Ac-
Ce'3S Ch Im I aL Varroa , Mi:.n sot i, Cit iz, ns Advi - r,.

N< ED-PB Committe ie, t-g

TO FROm DATE CAT I
Meno for Record Pla:ning Briach 26 March 1979Engine ering Divijion Forsberg/bq/5902

I. A marita access channel citizens advisory co mmittee meeting was held in
Warroad on 22 March 1979. A Warroad City Council mveting was held immodiatl.iv

Op following thc advisory cormittee meeting. The attendance list is attached.

2. The purpose of the advisory committee mceting was to review the subject
studv'-'s projre,;s and co solicit coemm unitv input on cha, nnl d.sign.

3. I described the prliminarv. channel alignment, channel cross sections,
slope protection requirom.nts, and excavated material placement considerations.
I also revie,-,,d the study schedule, and stated that we anticipate completing
the Detailed Project Rep'.rt the summer of 1979, and channel construction the
fall of 1980. The preliminary channel alignment layout and study schedule are
attached.

4. 1 stated that we needed resolution of two channel design items before the
stucdy could proceed further: 1) location of th boat launching ramp, and 2)
a solution to the CSA:1 74/channel conflict. We reviewed tables describing

the merits of three altcrnative boat launching ramp locations and comparing
two alternatives for resolving the CSAH 74/channel conflict. Both tables are
attached. Mr. Kent Worlev of Architectural Rtsources described how the alter-
natives affect the recrtional park complex master plan they have developed
for the city. Mr. ',*"altr Forney of Stuwart and Walker, described how the
alternatives affect the Warroad street reconstruction project they are designing
aid administering for the city.

5. After a discussion of the relative merits of the alternatives, the commit-
tee unanimously recommended that: 1) the boat launching ramp be constructed

in the marina basin, and 2) CSAH 74 be abandoned in the area of the proposed
channel and a new CSAH 74 alignment be provided by extending a north/south
street from Lake Street to the existing CSAH 74.

6. Immediately after the citizens advisory committee meeting, the Warroad
City Council unanimously passed a resolution adopting the advisory committee's
recommendations. Mr. Harold Olimb, City Clerk, stated that a copy of the
resolution and meeti:ng minutes will be mailed to us.

5 Incl ALAN FORSBrRG
as Civil Engineer

Planning Branch
Engineering Division

CF:
Rt ading file

C-12
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CITY OF WA! KROA'D
22 March 1979 - Fire !!,all ,eeting Room

Nare Firm Address

Harold P. Olimb City Clerk Warroad

Loren C. Fints City Council • Warroad

Donald I. Burress City Supt. Warroad

Joe Koenig City Council Warroad

Dick Johison City Council Warroad

Willard Krahn Marvin Marine Warroad

Stan Ehrenstrom Hayes & Fulton Warroad

Harvey Kimbe? City Warroad

r Dean K. Heinen Advisory Board Warroad

Gary Hendrickson Council Warroad

Dick Roberts Mayor Warroad

C.J. Me-rgans Attorney Warroad

Kent Worley Landscane Architect, Arch. Duluth
Res. tcAc. Dlt

Walter Forne% Stcwart & Walker Thief River Fall,

Orrin Rasmussen Asst. Count' Engineer Roseau

Hank Hcnderson Advisory Board Chairmin Warroad
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CSAII 74/Channel Conflict
Comparison of Solutions

Extend 1st Avnu,,;

Bridge ovL.r cha n .I CClos(. SL.gmLnt of CSAi 74

Recreational/Park Compfi Jx

* CSAt 74 divides park * CSAJI 74 park ;k

- Safety road
- Pedestrian accessibility
- Park atmosphere, noise * Marina could acom-

* Bridge limitations modate sailboars &

- Boat clearances larger motorbo;it
- Channel width at curve & entrance * Marina entranc, o

restricted be flared

Channel Construction

* CSAH 74 may be closed during * Possibly no inttr-

construction ruption of CSAVi 74

Traffic Flow

* Does not affect existing * Directs CSAIH 74

traffic patterns closer to downtown
* Small increase in

traffic on 1st Avr.
Provides access to

development land

Construction Cost

* Higher channel cost * Lower channel cnst
* Bridge and embankment cost comparable

or perhaps greater than road extension
cost

C-15
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Ser 143
23 April 1979

From: Cc>,'; th Coast Gumrd District
: nii*:.' ct LS U. '-. Ar:>y Corps, cf PriJr,ees 't. aul Dirtrict,

11A 5 Post Cf.'ice F, Custom House, St. Paul, Mirnnosota 55101

Subi: '.'avi- 'ation Aisfor ',mall Foat llarlnr Access Charnnel, Warroad,

>f Your letter 1:2S1; D-PB dated 31 April 197q

1. This lotte r is in rc snonse to rjefcrence (a).

2. Thec Co.-st (7--ard -*ill establish one minor lighit stru-cture. The
prora.~cc: otruct ion cuSt would be 1,O with an annual mainternce

cio!t Pf 32J)

'7woild also csf'ihtwo plbstic LuovF, on-e can and one nun. The
Cc- -J47 s !.<uc;1 is 01 3)for the nun, and $145.00 Tor the can, vith

cainual r~t:a c f $25.CO for each buoy.

Th -: te -s:O;itio- of these aids is iin'izated on your pralb-inairy
.ar.nel ai:zetlayout encloscd.

T. f voi, hLive quostions or reqaire ad'ditionil information, pleaise nontact
"r n _o or 'P1 a2of our pl1c~nriing section, telephlone(2)

cr : 3

C. A. MILLRIADT
By direction

i~cl: (1) U. S. ofr- Preliminary Channcl Allirmnt Layout

to: T7 2 WVla'th
C (C V)

C-18



MINNESOTA HISTORICAL SOCIETY

-- A 690 ed~, Stu, St Pid, fal-- 5 10 12 211, 2747

3 August 1979

Colonel William W. Badger
District Engineer
St. Paul District
Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

L

Dear Colonel Badger:

RE: NCSED-ER Review of the preliminary

draft of the Environmental Assessment
for the Warroad, Minnesota, Small
Boat Harbor, Channel Construction project.
Roseau County

M1S Referral File Number: T 879/B 55

Thank you for the copy of the above referenced report. As stated on
page 17 and appendix A-2, no archaeological resources were discovered
during the course of the cultural resource survey conducted at this
location. Consequently, there are no sites of historic, architectural,
cultural, or archaeological significance in the area which are on the
National Register, and, therefore, none which may be affected by the
above proposal.

Thank you for your participation in this important effort to preserve
Minnesota's cultural resources.

/

Sincerely,

/ /

nssell W. Fridley<
tate Historic !?reservation Officer

Rt4F/fr

C-19
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-T~~~j R&EC 3NAL
DEveloprMENT COMmissON

425 Woodlapid Avt'ut Cmoo&k-to, Mi.. 56716 218-281-1396

December 6, 1979

Will iam:: W. Caa( er

Colonel, Corps of Engineers
District Engineer
Department of the Army
1135 U.S. Post Office
& Custom House

St. Paul, MN 55101

Re: Warroad Channel Project, Detailed Project Report

Attention: NCSED-PB

Dear Colonel Badger,

We have done a staff review of the above referenced project and support
the conclusions of the Detailed Project Report.

Si cerely,

Eugene E. Abbott
Executive Director

dc
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UNITED STATES DCPARTMENT OF AGRICULTURE

FOREST SERVICE
N0N{-THE.^,ETCRI~j A"LEA Z;~ [ANC, Fllw/ AT FO' .. 'iTPY

3'70 _ _ R I0o A - U'nlCDMALL. PA 19 10 B

(215) 55S-1672
19gO

Deccrer 26, 1979

William U. -d-er
Colonel, C,:, -s of Engineers
District Er ,eer
Department the Army
St. Paul CisLiict
1135 U.S. Po3t Office & Custom House
St. Paul, Minnesota 55101

Refer to: CEED-PD Project
Report and Enviro-ental
Assessment Small-Boat Access,
Warroad, ,'innesota

Dear Colonel Badger:

We aaree with several otLer aaencies that Alternate 0 wold have
the least adverse environmental impact of the five alternatives.

We trust that the 800 cubic yards of excavated material (P. 46)
placed in the wetlands area will not have a sicnificant effect
on wetland vegetation.

Where material excavated from the channel is placed above the
high water mark (P. 21 f'ppndix J), revegetation can be facilitated
where appropriate by first removing topsoil and placing it on the
excavated material.

Thank you for the opportunity to review this Statement.

Sincerely,

DALE O. VNEBJG-.

Staff Director
Environmental Quality Evaluation

C-21
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Re: NCSj.:D-PB
January 3, 1980

Mr. William W. Badger
Colonel, Corps of Engineers
District Engineer
Department of the Army
St. Paul District Corps of Engineers
1135 U.S. Post Office & Custom House
St. Paul, Minn. 55101

Dear Mr. Badger:

The Federal office of the Upper Great Lakes Regional
Commission has received your letter of December 17
concerning the proposed Warroad River channel project.
This office has no objections. I am sending a copy
of your letter to the Minnesota state office of the
Con~mission in Duluth.

Please note that I have replaced Raymond Anderson

as Federal Cochairman of the Commission.

Sincerely,

( *1

William R. Bechtel
Federal Cochairman

cc: Minnesota St:ate UGLRC office

C-22
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OFFICE OF TH i <ITETARY
No'RlIt C ] I.' 1. itE6IUN

17 5 "WEST J A (KS, N 1It0k 1IEVA RT
CHICAGo. I LLINOIlS &flMt

FR 7q/llfl /

Colonel WIian- - W. F~e
Distric-t Ettdzneer

U.S. Army --- S-VPa;

1135 -S. ffi-e :c :szr 7c':se

St al inne-- ----
Dear Cclcnel B3alger:

This resrcnds tz 2 re'-ue- frr the :enartrnent -f the Interior's ts cc th
Draft :)etai'PA 0 -J--r Rer-rt- an-i '7CNST fcr Marina Access Channel -Project at

Warroad, Rlcseaa 'c-zty, as ta.

The subje" -- " adecuately address the ccce- 'h artzect We have

n-' further -=,nzc cn tacs cr- iect.

Sincerly ycu,;rs,

Acting Pnvir.:rzectal -?e-.t-e-s4 ?Wficer

C-2 3
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it Paul t.-
1135 U.S. Po,- C 0 icu EBilding

ED=SX~YI 1 7,D=rKL.3L 1_1cX'TUJP P_ 1R, 1QT1ROAD C17d PROJEX3,

~ :irxest~ '-tntof Natuml Pj:scurcte.; s.urxrts tlie findingjs of
tr Section- 1'1 cttailerd projcct rer-oft VWarro-ad (I-annel Project, Warroad,

.ireot, -7 o curs ;:it1 ttbe recorrendation that da tziled olan D for
ce"-_'_-,,, i. cf an everland cruzr-nel from the roarina to the base of the

jctt-.* hec'nsderd >2selectcd plan.

The :~,in a letter- of Decerbor 18, 1979, enclosed hc'woviith, advised
the- City Cle-r',, City of-' !Warroad, that a permit from the Co-m ssioner of

the1 b~\sl e re-curcd. Ore of the issucs to lxe cornsidered in permit
rcviee; will Le the existence, if any, of navigable channels connected
d~rectiy to the nland harlher.

It is rcer d that you contact Gerald Paul, DMR Region I Hydrologist
(218) 155- 39i3, regarding present status of the DNR actions on any permit
rcsals.

Yours very truly,

DIVISION OF WATERS

Larry Se' nmur
Director

LDS/Gi U I S
EBclosure
cc: City Clerk, City of Warroe:,

tV Le-gislator - Pep. r.!yrnn N--sthcr
Sen. Irvin I'anson

Pefprt,. t nt-It iVC C-24clin



'February 18, 1980

Mr. John E. Hensel

Minnesota Pollution Control Agency
1935 West County Road - B2

Roseville, Minnesota

RE: City of Warroad Interim Wastewater Treatment
Corp. of Engineers Marina Project
Project No. 36403.00

Dear John:

We have prepared the attached drawings for "Interim Wastewater

Treatment" for the City of Warroad and are submitting it for

review by MPCA and EPA. This is being done to enable EPA to

issue a Finding of No Significant Impact which will, in turn,

enable Corps of Engineers to proceed with design of the Warroad

Channel Project.

The existing sludge handling consists of sand beds with under-

drains that discharge to the eight inch effluent line. The

proposed sludge pond improvements would eliminate this problem
and, thus, improve the final effluent quality.

The existing discharge point is at the edge of a jetty and boat
landing that is used for sport and commercial fishing. This

public recreation area includes a new public swimming pool,
small store, and a short distance up the shore from the point

of discharge, is the original public beach.

The hydraulic characteristics of the effluent line are not

adequate, and under some conditions, the manhole at the plant

and the clean out in the public recreation area discharge effluent

over the ground.

The following points make the proposed plan a more desirable
alternate than the existing situation:

C-25



1. 'ria new effluent line would not intercept the sludae

drainaoe and, therefore, the effluent auality would

be improved.

It is located in an area of the shore line that is

presently beinq used for concrete and street excavation

waste dump, and doesn't have any public access.

s. Tne nearest shoreline residence to the new dischare

point is approximately 25 miles northwest and the boat

landinq and the store is 1300 feet east instead of

immediately adjacent to it.

4. The outlet ditch will maintain submerqence of the

effluent line outlet and protect it from ice breakup

in the sprina.

Very truly yours,

STEWART & WALKER, INC.

William D. Bloemen, P.E.

WDB/als

C: Al Forsberg

Corp of Engineers
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0 er Tom:Hade
This etae Pislatrenponsetro Agyortlpnee frn

U ~~Interim a t PanterThat Srv-nt& akrIn.hspose
o Der ournsieain

Thister isaresenldepronse to your teloe eestfor an ~ara

th oprin pand onc sludee difal fois th e iarroad Wastewater

IThe ropnsre end Pold thatv aS:teartih layr inc. has %. propLosId
be cu onsidleryaiocn. dk ht ouj2sug

tbepsnte inuce rdcinof the deglstord faitte aod
thy spia d ce i th fall. This sudce is rerould froma

the solids in one cell at a tire and still utilize the entire pond
area for evaporaticn. This would allc.:, drying in the event that,
the sludne ,w.ould have to breoved. The docsieln, hcw.,cver,
anticipates total retention of the, sludge for three years operation.

At the end of three years, the accumilated dry slude e ..,ould onlv
fill the pcnd to a 01't of .C5 fonet. Each,1 dinestor disci-arne2
into ona of t t.oC211s ,.,ould rc ,uirc ?Al' fi:et of depth,le'in
a freeboard of 0.21 fetin tkc -,orst ccse situation Weafter
three ycars of use and using only one of the two cells for the
complete disch,,argo). Ve do not, therefore, anticicrate "he need
for ever having to r-vesl ui? fro 7 this flcil1i ty during its
three year design life even though this could be accoriodated if.
it was necessary to use the pond for a longer period of time.

Sincerely,

STEWART & WALKER, INC.

James E. Valker, P.E. C-27
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~2Ct~l~ l, t.ntl:,' 1'rcicJct 'ec'rt. for a
,.t : rrc i r, n -. n u t n - 2; 16. 7,

1.1.1. A pi-ic 0r .- tion ;rectinr for riyllberct :7,tu9.' -
1-cld in 11-rroaxvL.

oa 23 crLunrv : oI c l~n- too--,1rlt in. tii2cro ~I'r'i t7:
.Att-iiu !:It I 1 no; ticrii" cttc .ini tt ii,'Ps. Ata>2,t

is t~, ,,t-t,7!-_I,-.cL 113it -uor th;z '.e ~tin,-.

2. 'Thc ; ur:.ose of thc --ectin' w*-is to Trr Lnt infor.,ation containced in thir
Wanrr~iaI u'IZIOl pr(ojCCt Crftrolel~ ?~c~t re'port to ti.- public. 1 ter

Len~i;roluc2(i b1y the 1i'i p rc.sented tlhif- lnEor-.atiou uair-? an over-
heat! -)roiector an'd tran: 7,renctes. Attc~-"t 3 i~q a cony of thle transparencic-F.
Plates s~o:nthe chaunel ai,,rc-ent, channe~l croca3 Snction, and other desig n

i r:tinwere also availzble for publ ic review. Tltese plates are retainnod
in tie Thnning ?-rranch office.

3. Sevnral p)eoqle express,!ed simport for the reco=.-'n~ed plan and a desire to
have t"IC channel corirct- I i soon as poqible. ',o one cr3odopposition
to tha 'i-n Ocveai 1-2c)-i10 '-tat-# th.-It tl,e E!-:Jit3."." :,oat 1Tunchin - rn-o )n
tl-c 2 7a.rro-iI Rivnr :;>,ould rt-,ain in opnritib .s lo:i :5LossiL'le durinp con-
structio-n of the clihmnnl. Vie ra-tp is located on~ tl, , east endi o f the channel

alfn~ctand lhute1 ilternativc' boat lnuuchlnZ filtes are available.

3 I-il AUA ot~T
35 Civil Eii-2tncer

Plannina Brach
Enginee.rinFc Dlvi ion
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~ . nngsoia Po::u~on Ccntrol Agefncy
- -MAR 21 1980

Colonel William W. Badger
U. S. Army Corps of Engineers
St. Paul District
1135 U. S. Post Office and Customshouse
St. Paul, Minnesota 55101

Re: City of Warroad
Interim Wastewater Treatment
Corps of Engineers Marina Project
Project Number 36403.00

Dear Colonel Badger:

We have reviewed the enclosed information regarding the change
in the effluent discharge location and proposed sludge pond
improvements at Warroad, Minnesota and have no objections to
the interim plan at this time. However, National Pollutant
Discharge Elimination System (NPDES) regulations require permit
modifications of any proposed change in discharge location.
Since the Minnesota Pollution Control Agency (NIPCA) Permits
Section is currently drafting new permits for Warroad's existing
and proposed wastewater treatment facilities, the proposed
interim change in sludge pond location and effluent pipe loca-
tion will also be public noticed. We will inform you of the
status of the permit issuance.

If you have any questions regarding this matter, feel free to
contact Tom Hadden at (612)296-7383.

Sin erely, )

John E. Hensel, P.E.
Senior Engineer
Facilities Section
Division of Water Quality

JEH/TBII:pah

Enclosures

cc: Mr. James E. Walker, P.E.; Stewart & Walker, Incorporated
The Honorable Richard Roberts, Mayor, City of Warroad
Warroad City Council, c/o Harold Olimb, Clerk-Treasurer

C-29
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Corp o' ; !( f.r
1135 U.S i o, F, Custcom House
St. Paul i ,; : C!l

RE: City c'rroad Interim
JWac r I '.t
PvojnL .o. 3C,03.00

Dear Al

The reasons we chose the location and type of effluent discharge
design that c. proposed is explained in detail in our February 18,

Q 1980 letter to John F Hensel. I have enclosed a copy of this letter
for your conven once.

You renti oned t possibiity of effluent surfacing in the winter
at the discharge poirnt, and floing over tne ice at lake of the
Woods. This is a enssibility but the proposed plan is considerably
more desirable than the other opLions for the folloring reasons:

1. We do not think it will freeze because the 150,000
gpd flow should keep a channel under the ice open.

2. The point of effluent discharge must be removed from
its present "public access" location. To extend
the effluent line 2500 feet out into Lake of the W4oods
at the proposed location would involve disruptive
constructio, on the lake bottom and would probably
be torn out with the first ice movement. This would
mean extensive cleanup of pipe debris in Lake of the
Woods.

3. If the proposed outlet did freeze it would still be
more desirable than the existing situation which allows
effluent to overflow the cleanout and f:manhole and
flow overland before it reaches the ice cover at Lake
of the Woods.

4. The effluent is now and will continue to be chlorinated.

Sincerely,

T . hALKFR I NC

James [. Walker, P.E.

JLW/als C-30
fnr.



CITY OF WARROAD

P . "C'. 14"4

Co ,, tn. ,.

April L', I1

SJ > K,, -

City ( I c, -

Colonel "ia ",a. 1 ci er
District - -....
U.s. Army Corps of hn -i:. erc
1135 U. 5 . Post uffice ani C;unsto?. House
St. Paul, dinnescsa 55101

Dear Colonel Badger:

This is a letter of intent for the larroad, Yinnesota, channel project.

Local intere7t h:ave been involved in the plan irg: process for the project,
and have reviewed inforimation contain-d in the draft detailed project report.
The city of 'iarroad oupports contruction of th. recom:ended overlanu channel
plan. The city is le-ally conutitutcd and has the financial capabilities to
satisfy all requirements of local ccocpration.

In accordance with Section 221 of Public law 91-i1i, arrroved 31 December 1970,
as amended, the city of 4arroad as local spenser of the project would agree to:

a. Provide without cost to the United ;tatts all lands, easements, and
right n-of-%iay necessary for the construction of the project and subseuent
mainterance of the project and of the Goverc-cnt jctty, including suitable
upland areas for placement of e-<cavated rnteriaL3, in accordance with project
right-of-way and excavation material place,3;net plans.

b. Accomplish all alterations and relocations of buildings, streets,
sewers, utilities and other structures and improvcments made necessary by

project construction.

c. Contribute 50 percei.t of the total first cost for construction
of eneral navigation facilities.

d. Contribute all cost in excess of the Federal cost liitation of

$2,000.000.
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Col t ,l .'ilia': '. B:> r -2- April 1, 1;

e. Holan saree tie Unit,-d -Jtatues free from damages due to the
cn.nt-tti t-, , 'rti'n aiiul :aimti;anc of th- project, not inclulin d-1--
due to tnc fault or -11-i1-', of the ienited btates or its contractors.

f. Insur tat .n....of Corps funds will result in a project that
is integrally c=.piete ani fullgf- effective ty providing and mair.taining:

(1) An ad-equate public landing with provisions for dispersing
potable water and disposing of boat sanitary wastes, available to all on
equal terms.

(2) Piers, slips, floats, and similar marira and mooring facilities
as needed for transient and local boats, including necessary dockage, police,
and fire protection services, open to all on equal terms.

(3) Access roads, parking areas, boat launching ramps, and other
necessary public use shore facilities.

The improvements describeQ above are to be provided without material deviation
from the Lake of the oods 'Leachfront Development at Warroad plan.

g. Establish a competent and properly constituted body empowered to
regulate the use, gro.uth, and developr.cnt of the marina facilities and insure
that the facilities shall be open to all on equal terms.

h. Establish renilations nrohibiting the discharge of untreated sewage,
garbage, and cther pollutants ir. the waters of the harbor by users thereof,
whiich reculations shall be in accordance with applicable laws or regulations
of Federal, 5tate, and local authorities reoponsible for pollution prevention
and control.

i. Comply with the provisions of the "Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970," Public Law 91-646, approved 2
Januaryll981, in the acquisition of lands, easements, and rights-of-way necessary
for the construction ano subsequent maintenance of tno project.

I understand that these requirements will be included in the final detailed
project report and the local cooperation agreement (Section 221 agreement).
I also understand the Section 221 agreement is the final written contract
between the City and the Corps. The Section 221 agreement follows approval of
the final detailed project report and preoedes issuance of construction funds,
based on availability of funds.

I understand that the final project cost will be determined after final payment
to the construction contractor is ma.ade. After the final project cost is
determined, the local share will be adjusted to reflect actual rather than
estim'ated costs.

Sincerely,

Richard B. Rooerts
Mayor
City of Warroad
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Colon.l I l . ,

District i r
U.S. Arzy Enc::,.er ,1ttrl,t St. Paul

1135 U.S. Post itico a. usto a nuse
St. Paul, :in. ta )j

RE: NCSED-ER
Dear Colonel adger:

We have re% 2wd the ai i it ioal int.,r:ation j:r,:vi led in your correspon-
dence of 16 April sc1, r. t din _: scun*car:- -p acts o: the proposed
Warroad Channel Projet in oarr ,, dinn,:;,ata.

Our letter of 9 January 190, expreoed our ccmc,,rs over potential
secondary impacts rvlat.I to the d.struction of Lin! sludge dewaterin
tanks at tNe arroa s'o: e< truat.,at plaL. oar major concerns in-
cluded the disposal loc:,tion tor sl dze canta:inate d soil which sur-
rounds tLh: tanks, _s. wa i as intc,:. slud; disp aiplans to be
employed until a new sewage treat7nnct plant inas been constructed.

We find that your ltar and the enclosures (revis ion of paragraphs
4.20 and 4.21 of the Lnvirom:eotal .\ssess'int, letters from a private
consultint en*'. nc.,vr, proliminary drawing ot ture proposed modifications,
and a letter frA the .innesota Pollution Control Agency) provide the
necessary informati on to assess the secondary impactsa of the proposed
project. The close coorunation you have meaintained throughout the
planning of this project with the concerned local and State interests
should allow you to proceed without further impedients to your planning
process.

We appreciate your attention to our expressed concerns. Please contact
me at FIS 86b-b O9 for any additional matters regardin; this project.

Sincerely yours,

kick Pitorak
Soil Scientist
Environmental Impact Review Staft
office of Environmental Rav.ew
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Minnesota Polution Control Agency

JUN 19 1980

CERTIFIED NAIL
RETUPN! RECEIPT REQUESTED

Colonel William W. Badger
U.S. Army Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesita 55101

Re: STATE DISPOSAL SYSTEM PERM',IT 7"MN D051659
and Section 401 Certi fication (hereinafter the Permnit)
Warroad River-, Harbor Access Channel

Dear Colonel Dodger:

Enclosed is a copy of the final State Disposal System Permit covering
yOU11 f&cilities at the above referenced location. This Permit has been
drc-frd pursuant to Mi nnesota Statutes, Chapters 115 and 116 as amended

auc tn~ ot 1i tonCnrlAec Re Ul ati on UPC 36. All comments
su17i'c in ,ri tino durng the public notice com-ment period, pursuant

to !,.1'"-, Section (K) (.4') and the hearing -- rd, where a hearing was
held pujrsuant to '..'-C 33, Section (k) have been considered in the forilnu-
lation of final deter:oinations and recommendations on the State Disposal
Systei' Permit.

Co p1liance with the tenrs and condi tions of this Permit is requi red as
of thc date of issuance.

If you have any questions regarding this Permit, please contact
Mr. Louis Flynn of i, staff at (612) 296-7225.

yours truly,

Rc iard A. Svanda , P. E.

Chief , Periits Section
Division of Water Quality

RAS/LF: cs

Endclosure

cc: U.S. Environmiental Protection Agency
U.S. Cish ind Wild Life Service
See attache 'l ) 40t Counly Road B2, Roseville, Minnesota 55113

Regional ()l-ccs * Duluth Brirint-rd Detroit Lakes Marshall / Rochester 7Roseville
[quil Oporluiity Lmployer
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Col cjnel ' ilIlIi al W.4 LihPdor
Nyie Two

cc: Minnpesota Pollution Control AwJcncy, Reciion I
Al Forshur2 , Corps of Enji neors , Plimnni mj Lrancni



Page 1 of 11

Permit No: MtJD 051659

EMIT FIOR T IIE C0 STPOCrT 1 (7,1 AN!) OP IPAT I ON

O F A D IS P0'!^,L -) -)E

Under the State Pi snosal ystem Perriit Projr-am
and Section 401 Certifitio n (he-reinafter the Perit)

The U.S. Army Corps of Engineers
1135 U.S. Post Offic-e and Custom House
St. Paul , Min flflat 551 13

In COrpli ance viith the Provi sions of !Iinnesota Statutes Chapters 115
and 11C, as a!,ened, an,' MinsoaRe to PC 36 (hereinafter ',.'C 316)
the above Fetmi, c ~s atshcri zed lby the, Minnesota Pa1l tien Control Agency
(1herci na ftcY tteAcv to ccenstruct. and1 operate a di sposal system in accor-
daince with ii iai~s ronitorinq reqni rw-mtts and other conditions set
forth herein.

Thi!s periit is, seed "For the discs in: (-0 dredne',!iand! excavated mraterial
requirn *n tME ccOf cir an ___; hre rcl- an e~istinq s;7all
tioat hi-rL t. c ,' .ater' chinnels on tP .ara jRver provi di ng access
to Lake of the <,oods.

The per7ni t 013 1 expi re at r'iniw, cwlrer 31, 191'2' The Perni ttee
is not antherized t,, oce-ate a'ter the <; ,nte of e,;ciration. In order to
receive ';ceiatert constrjct andi :>':-.a-te a dip salsstemr beyond the
above atofexpirmc 'ion, t~nc P eri7ittcc- ,!)il] s,&hmiit no later than 120 days
prior to the above daite of ex)i ration sun! nitret ion and forms as are
required by the Agency pursuant to WPC "u.

Dated: JUN 1tO 1980 Ba rry,. C. -S ch ad e
Director
DI-Vision of Water Quality

For Terry Hoffman
Executive Director
Minnesota Pollution Control Agency
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Permit No: MOD' J 05160J9

fleep waor- acccv, tA 1,4,' ifLW :to L? cbtaird 1 / the fr
of a cria!'. .1 fri th'o I'- t1 r t(, iP '7 : rh( 1V c
will I I PO b0 e7 17i '; PS A f' 0%' * I7 ,. ir>AjIns*:

interest thec cx's 74 t ',7n n0% tl; I Y' '! I ' to r)t1

upstream, of t ,eo ~ c j Je I t h' ou I') d t hT c '( r 7 A 4>, f1
58;,000 co~ic yards of r- ' ,e r ici I (i e cxc !' ', t , Jo r7 -, .eC the chr'.
Material fromr the [p nrrel c x c tvl o will I tlr ued t( cr t 'fIct
ivO bem nt7 ttic lao 'c Ir 7 j f ''a77 E c~7~ 71 i 4

sewage S d j',: d;a tor U0':I t arioS ,. U d 0 J 0 r: a o rier t,,c

specified in ttoe spire cordit 'PT T . 'C i 'C:c iSt
be conducted in acnce 't i f' 0 W mct O



PART I
Page 3 of 11
Permit No: MND 051659

B. EFFLU[NT Lr.ITATIt: No Discharge

C. OTHE, CON?.ITIONS AND RKUI KMENTS

1. The Permittee shall dispose of wastewater or solids and sludge removed
from or resulting from treatment or control of wastewaters in a manner
which would prever: arv such pollutant from entering waters of thn
state. In disoCira of such mnaterials, the Per!ittee shall comply
with all applicable water, air, and solid waste statutes and regu-
lations. When reauested, the Permittee shall submit a plan for such
disposal for a-:oro al y the Directcr.

2. This permit has rc Leer reviewed by the U.S. Ervironmental Protection
Agency and is not issued pursuant to ._ction 402 of the Clean Water
Act of 197'

3. The Director stell reviey. and com-ier ucr ernineerinq reports and
constr c t r, ->!n, s and s-,ecificaticrs whirc. ArUvide the basis for
this pert it scle, f or th'e limitec nrose of determining whether such
reports, pls ar' s-ecifcatcrs will erable t Perritted facilitie-
to reasora y co-,T. witn the requlations and criteria of the Agency.

4. Material from the sludge beds and surrounding material will be
excavated to a depth of four feet beneath the beds and four feet
outside the perimeter of the beds. Further excavation may be required
if visual observation indicates that contamination has proceeded to
greater depths. This material shall be disposed of in accordance with
the interir, slucge plans approved by the Minnesota Pollution Control
Agency (!iPCA.

5. Material within 100 feet of the Warroad River will be placed inland from
the channel aLove ground levels 1062 and will be covered with a
impermiable layer of clay or asphalt.

6. The lakeside bert will be constructed of clean material, and shall be
properly protected from erosion.

7. Demolition material such as concrete rubble will be disposed of in a
manner to be approved by the MPCA Division of Solid Waste.

8. As far as feasible and prudent, the excavation shall be from land-
ward to witer vith breakthrough to water occurring at the last possible
moten t.

9. This project must be conducted in accordance with requirements of the
Minnesota Department of Natural Resourses.

10. Authorizations in this permit are based on information submitted with
the application. Changes or further authorizations may be granted by
the MPCA if such chan(jes are requested in writing and the authorization
is granted before such changes or authorizations are coninenced.

SDS-(4/79) 941197 C -



PART I

Page 4 of 11

permit NO: M b 0169

D. MONITCRIG AND REPORTING

1. The Perwittee shall notifv the rc;riate .... office at e, t

72 hours prior to conduCtinci wor u f diw s ;.,s n of nraterila .

The notification shali indlcate the date and tine wor will

commence.

Notify: Mr. John Pegors
Regional Director
1015 Torrey Buildin;
Duluth, Minnesota -.
(218) 723-4 660
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COASTAL ENGINEERING ANALYSIS

The design conditions for the subject harbor channel were

analyzed in three separate categories: (1) small-craft waves within

the harbor channel, (2) waves from the lake affecting the top of the

channel embankment, and (3) waves from the lake entering the Warroad

River channel and affecting the proposed harbor entrance. The above

wave conditions were calculated for different elevations of the water

surface (high and low water), the design probability being a 20-year

recurrence combination of events.

THE WAVE CLIMATE

No weather station of record exists at Warroad; consequently, wind

conditions for the proposed harbor were determined primarily from

weather data gathered at the International Falls, Minnesota, Airport.

It is apparent that the predominant storm direction (wind velocities

in excess of 15 mph) is N80 0 E. Storms from this direction occur 10.4

percent of the time. The critical direction for storm winds at Warroad

(see plate D-1) is the sector (Muskeg Bay) bounded by N23 0 E and N79 0 E.

The annual occurrence frequency for storm winds from this sector is 2.4

Percent. During the month of July the frequency drops below 0.5 percent

in Muskeg Bay. Wind summaries for Kenora Airport show a much different

orientation. The data for all months corresponding to the International

Falls data for sectors 1, 2, and M are S at 13.7 percent, NW at 12.3

percent, and Muskeg Bay at 5.7 percent. See plate D-2. This does not

appear to be compatible with Warroad weather; consequently, International

Falls record is used as the weather data source for the subject harbor.

See plates D-1, D-2, and D-8.

The USAFETAC wind summaries, which are the source of weather data

for International Falls, indicate the percentage of time the wind

blows from any direction (16 compass points) for any given range of

velocities. The wind rose on plate D-8 may be used to determine the

percentage of time the wind blows from any sector by summing up the

figures included in that sector. Plate D-4 contains wind velocity

D- 1



urves for Kenora, Ontario, and International Falls, Minnesota;. A

0-yeair recurrence velocity for either city is 52 mph and 22 mph,

r ,scectivelv. The wind curves are derived from the USAFETAC win d

summaries and include only the winds above 11 knots. The result nt

.,ive includes all directions.

Lake of the Woods, specifically the southern and open portion

r om Warroad to Bigshv Isi -nd, is shallow, the greatest doth,; tarv

.xcceding 15 feet. The longest fetches (2 and 3) average 22 and

1S , fet in dePth, respectively (see plates D-1 and D-2). The maximum

sl-ijllow water ,,,ave, representing a 20-year occurrence, developed over

these fetches is a 5.3-foot wave of 5.2 seconds occurring offshore

bevond the influence of vegetation. These waves are then modified

by bottom conditions varying from sandy soil to heavy stands of weed

growth. Wind setup occurs at Warroad, raising the water surface a

maximum of 1.92 feet, which represents a return interval of 50 years

(see plate D-7).

F-om the foregoing wind-wave climate analysis, it is evident that

the design conditions derived for this project would be quite conserva-

tive. This will ultimately influence any decision to build a protec-

tive dike along the east side of the proposed inlet channel.

LA\KE LEVELS

Lake of the Woods is supplied primarily 1v the Rainy River, which

is regulated by hydroelectric power requirements up,etream Of the river

7,(,rth. Tht, lake is drained by the Winnipeg River, which is also regu-

ld by p,'w.r neods. Becatuse power regulation is unable to exert control

,vtr ,nusual evnts, the lake elevation has varied from a low of 1054 .03

during the period 27 February through 8 March 1925 to a high of 1063.50

(,n 1-21 July 1916. Regulation of the lake levels is prescribed by the

D-2
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International Joint Commission to maintain levels between 1056.0

and 1061.25 (1929 adjustment) by the agreement of 1925. Because

there have been many exceptions to this rule since its establishment,

it is considered necessary to derive a frequency curve which will order

these events in a manner acceptable for use in this report (see plate D-3).

This is the annual curve based on the highest mean monthly level for

each year from 1909 through 1978. A separate curve, representing the

short-term rise effects, largely setup, is shown on plate D-7. The

combination of these two curves is denonstrated in the following examples.

Water Levels (selected from plate D-3, curve of maximum mean monthly stages)

High 1063.5 (1929 Adj.)

Median 1060.3
Low 1055.5

Determine 20 year design w.s. elev. (1912 Adj.)

20 year max. monthly mean 1062.80

I year short term rise (S.T.R.) 0.92
1063.72

10 year m.m. mean 1062.15

2 vear S.T.R. 1.18
1063.33

5 year m.m.m. 1061.65

4 year S.T.R. 1.40
1063.05

For 10 vear design

10 year max. m.m. 1062.15

1 year S.T.R. 0.92
1063.07

5 year m.m.m 1061.65
1.18

1062.83

2 year m.m.m. 1060.87

5 year S.T.R. 1.57
1062.44

Use a design water surface elevation of 1063.06 - 0.55 = 1062.51 (1929 Adj.)

This represents both a 10 year and a 20 year level, depending upon

the combination of m.m.m. with S.T.R.
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i a 1056.00 (1912'
I v ,ar STR 0.92

1056.92

! ' 1 ert Je. ign water i056.37 (1929 a .)

licause the maximum recorded stages may include (prior to 1967)

,rtain short-term rise effects, a judgment is made to use a 5-year

lake level with a 4-year setup to achieve the 20-year design water sur-

!.ice lovel of 1062.5. This level is more in accordance with local

experience, which has not known flooding above an elevation of 1063.0

(1929 adj.) in the channel site area. This is the water surface level

:sed to design the protective dike on the east side of the harbor

ehannel. It is also the high water design level for the channel entry

on the Warroad River. The low water level (river) is taken as 1056.37

which is the sum of a 1-year maximum annual level plus a 1-year setup.

It is noted that elevation 1062.5 can represent a 10-year or 20-year

.,ccurrence, depending upon the choice of short-term and long-term

, ombinations.

)ESIP-% WAVES

'.esign waves are computed for three different wave conditions:

ni! 1 craft derived waves, lake waves approaching over the shore reach

just north of the jetty, and lake waves moving down the navigation chan-

nel toward the proposed marina channel entry in the Warroad River. For

a boat traveling at 8 knots, a wave of 1.3 feet and period of 3.0

seconds is generated. This is the design wave. Runup will be 2.1

feet maximum. Because waves may be generated at high water, it is

recommended that slope protection be carried to the top of the channel

slope for the entire length of the channel.

For the berm protection at the top of the channel on the lakeside,

the design wave is a 2.9-foot 4.8-second wave. The computations on page

D-6 and D-7 show the derivation of this design wave. Maximum runup is

4.5 feet on a I on 2 slope. The recommended top of berm elevation is

106'.0. (zero overtopping would be 106/.0.) See plate D-6.
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A wave may also make its way from the lake to the proposed marina

entry via the Warroad River navigation channel when storm wave direction

is similar to the channel alignment. Given the elevation of the channel

bottom at 1050.0 (msl 1929) at the marina entry, a water surface

elevation of 1056.4 and moderate vegetative growth in the channel for

1,500 feet, a 3.7-foot 5.1-second wavc is developed, which may be re-

fracted toward the entry. Acting upon a 1 on 1 slope, the above wave

will produce 4.1-foot runup. It is recommended that riprap protection

be constructed to the top of the slope on both sides of the entry. The

berm at the top of the bank should also be protected for at least 5 feet

back of the top of the slope. See channel plan, plate D-5; range line

profiles, plate D-6; and channel profiles, plate D-6.

L

COMPUTATIONS

Ship Generated Wave

speed 8 knots H = 1.3', T = 3 secs., H' o = 1.3

channel slope 1 on 1h H'o/g 2 = .0045

At low water 1056.4 depth is 6.4', bottom is level

ds/H'o = 6.4/1.3 = 4.9 Use fig. 3 (STOA), R/H'o = 1.85

corr. factor = k = 1.14 R/H'o(curr) = 1.14 x 1.85 = 2.1'

Top of runup @ 1056.4 +_2_i = 1058.5 @ low water

When water level is @ 20 yr. level j elevation w.s. = 1062.5

ds = 11.1 ds/H'o = 11.1/1.3 = 8.5 use fig. 4 (STOA)

R/H'o = 1.15 Add correction 1.14 x 1.15 = 1.3'

Top of runup = 1062.5 + 1.3 = 1063.8

Construction of slope protection is with fabriform. Runup calculations
therefore assume smooth condition.

Construction protection to top of slope.

D-5



Design Wave for Protective Berm

Average pt. to pt. distance for fetches 2 and 3 is 30 miles = 158,400 ft.
Probable distance across vegetated area = 1500 ft.
Average depth = 6.2S'
U = 52 m.p.h.

gd =32.2 x 6.25 = -039
112 (72.27)2

Reference: PH - 0125
CETA -77-6 .2

.0125u 2  .0125 x (72.27)2
Hsm - =- - 2 .0 3g 32.2

(E0 10) Hm = .78d = .78 x 6.25 = 4.9'

(Eu Ri = - Hj where Hi = 4.0', T = 4.8 sec.

lim - Hsm

Reduction factor:

R i  4.9 - 4.0 = 0.9 - 0.45

4.9 - 2.0 2.0

Hie =Pilsm = .45 x 2.03 = 0.91'

gH/1 2  
- 32.2 (.91) - .00561

(72.27)2

gd/U 2 
- 32.2 x 6.25 - .0385

(72.27)2

PF/[ 2  = 3.75 . . F = 608 ft.

Fe 608' (Equivalent fetch)
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Bottom Friction:

from fig. 13, ff = 0.35

Curve B

(.0385) tf Hj x .35 x 4.O x 1500 = 53.76
d2  6.252

(.01) ff Hi Ax _ .01 x 4 x 1500 = 13.96
d'  6.252

T = 4.8 sec. 27"d/g± 2 - 6.283 x 6.25 = .050
32.2 x 4.82

from fig. 14

K =.28, Kf .09K.0 Ol 35

EQ. #6

r = 1 - .09 .91 1.167
1 - .28 - .71

Adjusted Fetch: FO( = Ax = 1.167 x 1500 = 1750'

Total Fetch: F = Fe + F(X = 608 + 1750 = 2358'

For U = 52 mph & F = 2358

gd/U 2 = .0385

gF/U
2 = 32.2 x 2358

5223

2
from fig. 1, gH/U .0085

Equivalent Wave Height:

.0085 U
2  = 1.38'

from eq. 12 i =11 e _ 1.38 = 0.679
Hsm 2.03

Decayed wave ht = HD = Hm - Gi (Hm - Hsm) - 4.9 - .679(4.9 - 2.0) = 2.9'

Hn = 2.9'

T = 4.8 sec.
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Runup on i on 2 slope of Protective Dike

1067.0 - Zero overtopping elev. a

-- " / Design V'.S.

TOP LE%,. 1065. -162.5

PROPOSED
CHANNEL

TYPICAL SECTION

H 5'

Design Wave H 
= 2.9', T = 4.8 sec., L. = 118' d/L 0 = 4/118 = .034

H/H'0 
= 1.098 H'o 2.9/1.098 = 2.6' H'o/gT

2 = .0035

Rubble Slope R/'o = 1.03, R 1 7 1
oZb l S0 . I on 2 slope

Smooth Slope RI'o 2.10, R 5.5

1.03/2.10 = 0.49 Rc = .49 x 5.5 
= 2.7

d /H' = 2/2.6 = .77 R/H'o 1.65 Riprap Slope

Riprap R 
= 1.65 x 2.6 

= 4.3 1 on 1

Rc  -=4.3 x 1.15 = 4.9'

Smooth 1 on I-, R/H'o 
= 3.4, R 

= 3.4x 2.6 
= 8.8' 4-Smooth

fig. 7-10 SPM Rc 
= 1.15 x 3.4 = 3.9, Rc = 1O.1

4.9/10.1 - .49

Smooth on 2, RIB'0 = 3.1 R = 3.1 x 2.6 = 8.1 x 1.15 = 9.3

Riprap Slope 1 on 2 R = 9.3/10.1 x 4.9 = 4.5'

Top Elev. Zero Overtopping 
= 4.5 + 1062.5 

= 1067.0

Breaking Wave

Bottom Slope - Lakeward .0045

Pb/110 = 0.90 Ub = .9 x 2.6 
= 2.3'

Ihb/V1
2 = .0031 b= 1.27 rain. 

= 2.9

1.50 max. 
= 3.5

F.P. 4-44 SPM 0 = 2 x 105 Hb
2 = 2 x 105 x 2.32 

= 1,058,000 c.v./yr./mli•

1,058,000

5280 = 200 c.v. /ft./yr. = 0.548 c.v./day/ft.

Length of Channel Affected = 1500'

Quantitv of Drift/Day in Channel = 1500 x .548 = 822 
c.v.
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n m n m i . I . • - -

Conclusion: It appears possible that during one storm occurring under the
given conditions that up to 800 cubic yards of materials per day could

be deposited in the channel due to wave action. These conditions assume

that no berm protection has been constructed. Such a volume would fill

the channel bottom with sediment to a depth of I foot for a length of

400 feet. This event would represent a 20-year storm from any direction.

The chance of a storm of this velocity blowing from the critical direction,

N53*E, is 14% in any given year. In July, this drops below 7%. Thus,

only infrequent overtopping of the protective berm will occur, and the

combined deposition in the proposed channel from wave overtopping and

sediment from currents through the channel is expected to be less than

100 cubic yards per year.

Design Wave - Channel Entry

Design for W.S. Elev. = 1055.5 + 0.92 = 1056.4

W ater depth varies:
at lakeward edge - 8.0' di

at channel entry - 6.4' Length = 3750'

AV. 7.2' Ad = 1.6'

Wind ; 52 mph Hi =4.9'

T = 5.1 sec.

0.25 di = 2.0' Ld < .25 di o.k.

Assume that channel has minor marsh grass and weed growth, ie. something

less than curve B, fig. 13, - about , (CETA 77-6, Camfield)

gd/U 2 = 32.2 x 7.2 - 231.84 = .0399

(76.27)2 5817

fig. 1- gF/U
2 = 300, gH/U

2 = .013

F = 54,196' Hsm = 2.35'

Hm = 0.78 x 7.2 = 5.6'

Rm- Hi 5.6 - 4.9 - 0.7 = 0.219
Reductions = Ri  H -Hsm 5.6 - 2,4 3.2

Hie = RiHsm = .219 x 2.4 = 0.53 (Equiv. wave ht.)

to fig. 1. for gHie/U
2 - 32.2 x 0.53 = .0029

• 5817

gd/U 2 = .0399

gFe/1 2 
=0.65 Fe .65 x 5817 = 117.4'
Fe/2 = .65 e 

=  32.2

Equivalent Fetch

ff = 0.3 x l- = 0.15 for d = 7.2'

for f= ff Hi iNx .,01 x 4.9 x 3750 =3.54

df 7.22
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.15, 1% 1 x (. : 375() - 5.

"n.1 3 7 . t

£x

Kf. = 0.610 1 -

F = F F~)51 - K (

O 1 .610 .3qC( .431
1 .0 5 .905

A × .31 750 1616 ft.

t I Fetc0: F Ft + F- = 117 + 1616 = 1733 ft.

gd/ ' .0399
132 < 1733 5 .0076

5817

H .0076 x I A076x 5817 1 i.37T~uv ~iv t, e  
32 . '

rict n aI ( r ! He 1.37 - C.5 , =

nt iM 2. 35

13 H =  - Hm - Hm)

H~) = 5. - . 3 5.6 - 2.4) = 5.6 - ].9 = 3.7'

SH') 3.7'

T = 5.1 ec.

Runup 1o = 133 d/L o  7.2/133 = .054, K, 1.01

1.01, H' 3.7/1.01 3.7' , H' o/gi .0044

on i on I'- riprap ;Iope dS/H 0  7.2/3.7 = I

=/H' 1.12 , R =  1,12 x 3.7 =  4.1

for elev. of water surface a 1056.4
4.1

zero overtopping elev.
=  1060.5

De' ion Wavo for Riprap Entry = 3.7 ft - non breaking
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esign Water . F lev. 1062.5 (20 yr) (1929 Adj.)

iWater Depth Varies: lakeward - 14.1 L = 3750

channel entry 13.5 d = 1.6

AV = 13.3

Reference:
CET.% 77-6 wind 52 m.p.h. Hi = 5.6'

F = 136,000 T = 5.3 sec. .25 d i = .25 x 4.1 = 3.5'

d = 19.2 + 5.8 = 25' (Av.) Ad < .25 d i  o.k.

Assume same condition of bottom as shown for low water.

gd/U2 = 32.2 x 13.3 .074
gd-t5817

fig. 1: max. sig. wave ht: gF/U 2 = 1000, gHsm/ U2  .021

11sM = .021 x 5817 = 3.79'" 32.2

Km  = 0.78d = .78 x 13.3 = 10.4'
Hrm- Hi 10.4 - 5.6 _4.8

Reduction: R=i - 10.4 5.8 6.6 0.73
rm - Hsm 10.4 3.8 - 6.6

H, = RiHsm = .73 x 3.8 = 2.8'

fig 1; gHle/12 = .0155, gd/U 2  074

gF/U2 _58 & F 58 x 5817 10,478'
e C32.2

Friction factors:

ff = 0.15 & d = 13.3'

for ff A x 1i .01 x 3750 x 5.6 = 1.19
for f•01 d2  = 13.32

rfo.15 = 17.9for f.1

For T = 5.3 sec, d 13.3

2"rfd 2?rx 13.3 83.57 - = . 092

gT
2  32.2 x 5.32 = 904.5
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Dexiv Factors:

from fig. 14

for f.0 1  , Kf 0.857 - = .143

f.15 Kf = 0.240 1 - Kf.01 .76 .188

FUL = O(Ax = .188 x 3750 = 705'

F = Fe + F&L = 10,478 + 705 11,183 ft

gF/U 2 = 32.2 x 11,183 = 61.q ; given gd2/U'2  .074
5817

• gH/U2 = .0156 '& 
0e = 5817 x 015632.2

HT = Hr - C I  (H,, - 11,,) where ('i = Hel!' 2.8/3.8 .74

= 10.4 -. 74 (10.4 - 3.8) 5.5' , T= 5.3'

Compute Runup

Lo = 5.32 x 5.12 = 143.8 , d =l0  13. 3'1" S.8 .092,

H/'o = .93Q6

W'o 5.5 .93c, ( .46 - . •

t, on smooth i on 2 slop =

• ;- u, d~~~ ~~ 1.. ~ =.~h,,
-J

SH'o on ;;ubl t 5lo' ' . 2. ) ' .5

hlr r~prA" -1 ,Vt 1 ,n 2 :.; }{< . * • - 1.53

= 1.43 x 5. - 8. ,.3= . H = Q. .x s.- =

Compare Smooth v- RI-'ubble w actual riprap slope I r 1r

for d, 1.5, R./'' = . -

s  -- 3. , 0"/H' o  l re V

.j 0 p /p

pu b I lp o f 1 oI R H 4

H' .3, .o'- * 0].Q1

1i, rap slope of I on 1';, ().88 x 1.3q = 1.2

Apply (,orret lon of 1.22 . t a ,,,e fiour,

'-1



For I on 2 slopes as noted in preceding R/l' c = 1.43

Ke = I.2,/2.0l = n.61 .. /l' o for I on 2 slopes =

.61 x 1.03 = O

7=0.87 xl' .87 x 5.9= 5.1

ero overtopping 1062.5 + 5.1 = 1067.6

Set top of dike at 1065.0 throughout project. With a top
width of at least 10 ft., overtopping will be minimal and

sedimentation of the channel is prevented. It should he
noted that the frequency of occurrence of damaging storm

winds (upwards of 11 knots) is only 2.3%, while winds of
all velocity ranges occur a scant 11.2% of the time.
This probability makes it evident that a protective berm
may not be Justified solely on the basis of a 20-year design
frequencv, the common small-boat harbor design standard.
However, it will also provide pedestrian access to a park area
as we1l s i ,se for some excavated material.

,!'-1 ,lo ng Co .:ition-:

'. }.1:ne i nelydredged

2. eed g rovt t r u ;en t

. t o o.
T- lrect N >43 F

T7 i7 ' t t.t i o i ven

S75.

'. it r -t{ f'r '- -', o! - ' o',er 175r' and

, 2
:, q A :.: .1: x 4.) x 37SF _ .5

2'Td, T '(9 .g KT 1 = (0.63

" - = i .3 .7 = 1.000

:OX -,

S , ' 2 2.2 x 75,w)
5817 =41 .

&, fjl 5817 x .013
32.2 2 2.35'

H 'H = 2. ,5/2.5 1.00

i' (; (Hm - H m ) - 5.6 - 3.2 2.4'

T 5 :. 1 -ec.



Channel Design Criteria

a. W.idth of channel: five times beam of largest boat to use harbor

5xli'=55' channel bottom at elevation 1050.0 (6-foot draft at low water level)

b. Radius of bend or turn = twice length of longest boat to use

harbor

c. Maximum channel and berm slope = 1 on 2 to 1 on lU;

References used

a. Shore Protection Manual, CERC, 1977

b. Small Craft Harbor - Design, Construction and Operation. Special

Report it2, CERC, 1974

c. ..arroad Small Boat Harbor Channel Studv - March 1977 for NCS bv

Hickok and Assoc., Ypls.

d. Lake of the Woods Lake Levels - 1q09-1978, St. Paul District COE

e. Wind Summaries, Kenora Ontario and International Fall.o, MN. USAFETAC

'ir Weather Service, 1976.

f. A Method for Estimating Wind-Wave Growth and Decay in Shallow Water

with High Values of Bottom Friction, CETA 77-6, Camfield.
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FLUSHING OF MOORING BASIN

Construction of a new channel entry to the Warroad River may aid

in preventing mooring basin stagnation from taking place within the

subject marina. Flushing may occur during times of storms, when

wind and wave action may induce a current from the existing entry to

the north to the proposed river entry on the south or vice versa.

Groundwater conditions in this area may also aid natural flushing by

causing water to flow from the land area around the marina toward

the la,,,. Wind setup may cause the lake level around Warroad to drop

over a short period, and this action would help drain the mooring

basin.

Depending on the frequency of the above occurrences, flushing

of the existing harbor basin may or may not be adequate to meet State

of Minnesota standards. The situation should be observed and tested

periodically to determine whether mechanical means of basin flushing

may be required.

LITTORAL DRIFT AND) SHORELINE CHANGES

Dredging records for the Warroad River channel indicate an average

removal rate of 11,000 cubic yards per year throughout the channel

length of 11,000 feet. The major portion of this amount is dredged

from the channel beginning at the junction of the jetty with the land

and continuing lakeward about 1 mile. The bulk of the dredged materialsI is probably lake sand moved into the channel by wave action. The
Warroad River apparently makes a minor contribution of about 1,000 cubic4 yards per year.
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A bar has formed about one-half mile offshore. The bar originates

near Springsteel Point and continues southward beyond the Warroad River

channel. It is probably the result of wave action and changing lake

levels. Ice action apparently does not play an important part in

the shore formation. Shoreline change does not appear to be signifi-

cant as evidenced by aerial photo comparisons. Because the important

wave action occurs a half mile offshore and because shoreline change is

minor, littoral transport is a negligible factor affecting the Warroad

River channel at or about the proposed new channel entrance. Very little

longshore transport takes place between the offshore bar and the shore-

line, the intervening area being heavily vegetated with aquatic plants.

In summary, the longshore movement of materials in the harbor site

area is a minor phenomenon largely restricted to an area lakeward of the

offshore bar noted in the previous paragraphs. It has little influence on

the proposed channel project.
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THE NUMBERS WITHIN THE SEGMENTS ARE THE PERCENTAGES OF TIME THE WIND
BLOWS -ROM THAT DIRECTION WITHIN THE INDICATED VELOCITY RANGES.
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APPENDIX E

TOPOGRAPHY, GEOLOGY AND SOIL DATA

TOPOGRAPHY

arroad is located on the flit lakebed of glacial Lake Agassiz.

Local relief is typically provided by beach ridges which run east and

northeast, marking successive Lake Agassiz shorelines. Many of these

features rise abruptly about 50 feet above the surrounding plain. The

closest notable ridges are 4 to 5 miles south of Warroad. One possible

beach feature, Lone Pine Ridge, is located 2 to 3 miles west of Warroad.

The majority of the Warroad area consists of flat terrain, most

of which was marsh and peat bog until drained and modified by man.

Lake of the Woods marks the lowest local elevation at 1060± feet. The

elevation at Warroad is about 1065. Lone Pine Ridge is one of the

highest local areas at 1134 feet, using mean sea level as the datuis.

GEOLOGY

Warroad and all of Roseau County are located along the eastern

edge of glacial Lake Agassiz. This lake was formed when the regional,

preglacial, northward drainage was blocked by the glaciers during the

Wisconsin period of glaciation. Throughout its history, the elevation

of Lake Agassiz varied with glacial advaces, retreats, and various

outflow levels. These changes are preserved in the beach ridges that

define the numerous Lake Agassiz shorelines. Only remnants of Lake

Agassiz exist today. Among these are Upper and Lower Red Lake, Lake

Winnipeg, and Lake of the Woods.
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The surficial materials at the project site consist of glacio-

lacustrine and fluvial deposits, in addition to dredged material and

other artificially placed materials. The berings indicate that

lacustrine silts and clays, about 10 to 1V feet thick, overlie a

glacial till in the western portion of th, project area. To the east,

the Warroad River or its ancestral version nas eroded the lacustrine

material and deposited sands and gravels in their place. Numerous

layers of peat occur intermittently in the lacustrine and fluvial

sequences.

The till comprises a clayey sand overlying a sandy clay. The

difference may be secondary, due to weathering, or primary, reflecting

the initial composition.

Bedrock is not exposed in the Warroad area, though granitic bedrock

occurs around elevation 975. This rock is veneered by a few feet of

clayey, decomposed granitic material. The irregular bedrock surface

slopes to the north and west. Some bedrock depressions contain out-

liers of possible Cretaceous sands and shales.

GENERAL

The proposed plan calls for a navigable route connecting the small-

boat marina with Lake of the Woods. The proposed channel will connect

the marina to the Warroad River. The Warroad River is an established

and maintained navigation channel to Lake of the Woods.

The proximity of the proposed route to existing structures and wet-

lands requires a minimum total channel width from station 5+00 to the

western end of the channel. The 55-foot navigable width plus side

slopes constructed at IV on 1.5H would be advantageous over this reach.

From station 0+00 to station 4+50, where more area is available and

foundation conditions are less desirable, side slopes of IV on 2H

are proposed.
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SUBSURFACE EXPLORATION AND SOIL DATA

Subsurface expIorat ton in the channl Ira ,ons i st "f six

machine borings take-n between 29 November and 3 Decembi-r 1977.

Locations of borings are shown on plate, 1 of the main report.

Blow counts, moisture contents, and Att erherg limits ar recorded

on the boring logs. Boring logs are shown on plate E-I. Soil samples

were tested by the Missouri River Division Laboratory.

Soils along the proposed channel can be categorized as three general

types. The underlying material is composed of alternating strata of

clays and sands free of organic material. On the eastern end of the

project the inorganic clays and sands are overlain by a layer containing

a majority of peat, organic silts, and clay. Dredged material makes

up the surface over most of the area. Soil samples were visually classi-

fied and tested for moisture, mechanics, Atterberg limits, voids ratio,

density, shear strength, and loss on ignition. These data are shown

on plates E-2 through E-4.

SOIL ANALYSIS AND STRUCTURAL DESIGN CONSTANTS

Strength and other characteristics are sufficiently similar to

justify grouping soil types into larger beds for the purpose of slope

stability analysis. For example, the bed labeled PT on plate E-5 is a

summation of layers made up of peat and soils with high percentages of

peat and interspersed very thin strata of granular soils superior to peat.

This bed was assigned a cohesive shear strength of 350 pounds per square

foot. he strength was based on reports of testing and construction

experience In Canada and California. Flhese reports indicated a wide

range of apparent strength for peat and peaty soils. Ile indicated

design strength is conservative. The LI-T bed where 01, was the major

constituent is assigned a cohesive shear strength of 250 pounds per

square inch. This value is half of the lowest laboratory shear strength.

See boring 77-14M on plate E-5 and sample 19 on plates E-?, K-3, and F-4.

Granular material was assigned a very conservative shear angle of 25 degrees.
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STABILITY ANALYSIS

Slope stabilitv was investigated most. intensely at tho southeast end

of the channel. Borings 77-14M and 77-15M show this area to have th,

poorest soil c-ond itions. An elevation of 1054 was used for design low

water surfa-e. Thc pi zonetri c surface was considered to he the same

elevation as the lake. These are the most critical conditions. The

stability analysis was performed by analyzing the end of construction

case using the St. Paul District computer program No. 741-S8-5020 en-

titled "Noncircular Arc Slope Stability." The factor of safety was

found to be 1.58. The results of the stability analysis are shown on

plate E-5. Since the stability analysis was completed, the side slopes

between station 0+00 to 4+50 have been reduced to lV on 2H. This change

adds to the factor of safety in the area considered the most critical.

A conservative check was made on the effects the swimming pool, sewage

treatment plant, and proposed protective berm would have on slope stability.

None of these structures was found to have any significant effect on the

integrity of the channel.

SLOPE PROTECTION

Slope protection is required to prevent erosion of slopes by boat

wakes. In addition, the peat and silt would be easily eroded bv the

small wind wave action and fluctuating water surface. This is especi-

ally true with the steep slopes required. The slopes will be protected

by pavement formed in fabric. This method was chosen in part because
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it does not require dewater 1mg. Pavement placed using this method

conforms to irregularities in the excavated slope and will be used

with a filter fabric. Thie finished surface will draw color from the

surrounding environment. Mortar used for pavement will have a maximum

final water-cement ratio of 0.4 and a compressive strength of not less

than 4#,000 pounds per square inch. The pavement will have a minimum

average thickness of 3.5 inches and a minimum weight of 40 pounds per

square foot. Except on the sidewalk and in the anchor trench, weep

P holes will be provided every 8 to 24 inches. A siphoning-type nonwoven

filter cloth will be used under the pavement to facilitate drainage

between weep holes and prevent piping through weep holes. The steep

1V on 1.5H slopes found over most of the channel make undesirable the

use of conventional riprap. Because of the limited availability of rip-

rap, the competitive price of pavement, and the more favorable unit

price that can be expected with a larger quantity of pavement, riprap

will be used only at the very ends of the channel to resist flanking

(see plate E-6). The design detail for pavement is based partly on

the experience of other Corps Districts that have successfully used

this method for shore protection. Riprap of the following gradation

is readily available and proposed for use:

Percent less than Limits of stone weight in pounds

100 86-35

50 27-17

15 13-5

SETT LEMIENT

Settlement will not be a problem. The only loading will be the

protective berm which will require an average of approximately 21 feet

of fill and will be located a minimum of 15 eet from the channel.
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DISPOSAL OF WASTE M1ATERIAL

All stripping unsuitab l for usu as t ops1i I , cxcavated material

uns'itable as fill , and Othor waste material will be placed in disposal

areas to be provided by local interests.

CLEARING AND STRIPPING

Structures and trees will be removed or cleared as necessary.

All debris will be disposed of or stockpiled for removal prior to

stripping. Where practical, existing topsoil will be stripped and

stockpiled for landscape restoration.

TOPSOIL AND SEEDING

All areas within the construction limits except those areas covered

nv pavement, riprap, or crushed gravel will be covered with a minimum

)f 4 inches of topsoil and seeded. Topsoil will be salvaged from

stripping where possible. Organic silts excavated from the southeast

end of the project may be used as topsoil. Acquisition of topsoil

wwill be the contractor's responsibility.

EXCAVATION PROCEDURE

L.,,ads induced during construction will be strictly controlled.

AIl material will be removed from the site as excavated. Except for

fine grading and in the immediate vicinity of the marina, excavation

equipment and equipment being loaded with material will operate on the

center line of the channel. Excavation will proceed from the existing

harbor to the marina where equipment cannot operate on the channel

;enter line and where sliding damages would be minimized. Fine grad-

ing may be performed from the top of slopes provided the equipment

used is only as heavy as needed to dc t',, work.
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CONCRETE AGGREGATE

Sand for use in grout can be processed from pits within a 15-mile

radius of Warroad or from sources in the vicinity of Roseau. Pits

tested and approved for concrete by the Corps of Engineers are located

at Halma, Kittson County, Minnesota. Haulage distance is approximately

68 miles to the project. Following are the tested and approved sources:

a. Loeffler pit, SEIL sec. 17, T 160 N, R 46 W, tested by MRD

in March 1975 and used in construction of the Pembina, North Dakota,

flood control project.

b. Steve Foerster pit, sec. 29, T 160 N, R 46 W, tested by bIRD

in January 1970 for the North Dakota Safeguard Missile Program.

At present, Warroad has two ready-mix plants. Both plants were

inspected in 1974 by the Minnesota State Department of Transportation

and the Department of Weights and Measures. Two other ready-mix plants

are operating at Roseau, Minnesota.

STONE

An inspection for riprap-size stone was last made in March 1977.

The best available source of 12-inch rock is the gravel pits at Halma,

Kittson County, Minnesota. Haulage distance to the project is approxi-

mately 70 miles by truck. Other possible sources are fieldstone piles

in the following areas:

a. Along County Road 12, 5 miles south of Warroad. Average

size of the rock is 3 to 6 inches with a 9-inch maximum size.

b. A glacial lake beach ridge located 13 miles south of Warroad.

Numerous, small, 3- to 5-cubic yard piles lie along the north side of

the beach ridge. The average size of the rock is from 3 to 6 inches

with a maximum size of 9 inches.
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C'. At Fox, along State Highw.oy 89 and north of State Highway 11

wher maximum size of rock is 12 inches. flaulage from Fox to Warroad

is 30 mil1es.

d. At Greenbush, north of State Highway 11 and along County

State Aid Road 7 for several miles. Maximum rock size is 12 inches.

Truck haulage from Greenbush to Warroad is 48 miles.

For 3-inch gravel, 18 pits tested by the Minnesota Deprtment of

Transportation lie within a 15-mile radius of Warroad. Several un-

tested pits lie within the same glacial lake beach deposits. At

Roseau, the Halverson pit, sampled by the District in 1969 and tested

by Twin City Testing and Engineering, Inc., of St. Paul, conforms to

Federal Specification SS-A-281b.
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_] -"- - WATERCONTENT 43.2

z.02 " ....
2 1.02

SATURATION S ".

0100

LB/CU FT

<45.

VOID RATIO AFTER *CONSOLIDATION

0.04 .8o
TIME FOR 50 PERCENT0 02 03 04 05 CONSOLIDATION, MIN

HORIZ. DEFORMATION, IN I WATER CONTENT

38.8
VOID RATIO

SHEAR STRENGTH PARAMETERS 0.. .. O.84 -
SATURATION.S, 100 +  /

, 24.2 __ ... . .. . . ..t-- + ...... -- .....
- -2 NORMAL STRESS

T/SQ FT 2.0
TAN 0.45 --- -

T .MAXIMUM SHEAR
STRESS. T s' O.90 ,

_____ T/S0 FT ACTUAL TIME TO
FAILURE. MIN I 400

RATE OF STRAIN. IN MIN ( I 0
CONTROLLED STRESS 3.8

ST R INU LTIM A TE S H EA R
CONTROLLED STRAIN STRESS, T SO FT 0.87

TYPE OF SPECIMEN 3.00 IN SQUARE ; o IN THICK

CLASSIFICATION Cla ey Peat, Pt (visual, 22% organic)

LL [ PL PI G , 2.44

REMARKS PROJECT Warroad Harbor

NCS-IA-78-2 1-ED-F

AREA MRD Lab. No. 78'12

BORING NO 77-14M SAMPLE NO 19

DEPTH1
13.5 - 15.4 DATE N , AAR

DIRECT SHEAR TEST REPORT

ING FORM t.o 03
JUN 2092 1 ,I ,,,-.- ,,, - OuS TON% ABE ORSOIfTF I RI I SI ( I I\ ) Plate 1-2 (b)
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Marina access channel - overland alignment
T tal

I nit estimated
Item Unit Quantity cost amount

General navigation facilities

Channels

Excavation CY 58,000 si.80 $104,400

Dredging CY 1,900 12.00 22,800

Concrete removal CY 30 8.00 2/,0

Sludge removal CY 1,100 12.00 13,200

Fabric formed pavement SF 88,000 2.00 176,000

Bedding for riprap CY 130 14.00 1,820

Riprap CY 200 30.00 6,000

Backfill on riprap CY 100 2.00 200

Fill CY 2,500 2.00 5,000

Stabilized aggregate CY 330 13.00 4,290

Topsoil CY 650 4.00 2,600

Seeding Acre 1.2 850.00 1,020

Relocate trees Each 15 240.00 3,600

Contingencies 49,830

Total 391,000

Engineering and design 46,000

Supervision and administration

Supervision and inspection 17,000

Overhead 9O00

Total 26,000

Total cost 463,000

F-I
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J riited States D~epartmnent of the Interior
FISH AND 'A IL DLIFIF S1 RYICF EPY Far

Feder3! Bili g. For Snelling LWR
Twin Cities, Minnesota 551 1

Colonel Forrest T. Gay, IIINODistrict Engi neer
U.S. Ar:rv Enciineer District

St. Paul
1135 U.S. Post Office & Custom

House
St. Paul, Minnescta 55101

Dear Colonel Gay:

This responds to your letter of August 25, 1976 which informs us that
you have received furnoinq to initia-te a detailed project study for a
small-boat harbor at Wa!-rroad, M'innesota. E:nclosed with your letter was
the INavigation PeconnaissanEce ReEncrt (Section 107)-Lake of' the 1WoodU1s at
Warroad, Roseau County, :14nt-esota, dated Novermber 27, 1974, which
provided us base projot inform-,ation.

Our follow,-in(g cc-,erts are subm-itted in accordance with provisions of
the Fish an-' Vildliffe Coordination Act (,^8 Stat. 401, as a!-ended; 16 U.S.C.
661 et seq.). They are of a preliminary nature, and are subject to
change \.hen proJect plans are finalized.

The prcpced pro,' -t wiJll include a 5,100-foot access channel for
recrrcattoc-az boatzfs frcom, Lake of t1-e cods to a Iub41c iniland m-arina
locotIea- 27 miles rcr7 -h C- tue exi sti -'g channel (City of t,.arroad) . The
channel will be (- fJEe-7t cusanu nave ai uN-Fcoot bottomi charrel width.
A 5003-foot gain'i,)rakae ill be constructec for safety and
siltation consibera-tiors.

F IS H AND WILILIFE RESOURCES

Riparianr vegetation and m-arsh areas adjaccnt to Lake of the W..oods in the
project area ccrtr-sute si gni 'i : otly Vn the aesthetics cf thle area and
to tne natuiral reso-curce preCuctivity cf the lake. The rooted plants,
cc-ron to -m-sh ar.', c'tein ra.,: ,a:CriLuls -Fro beneath the water surface.
Thes e rcot*eh_ aci.aics ottc.- -recov--r" r-,tri ents t,1rcr tie anaenobic
scdi--ts or 'frga IsF-ful nrutrient pu'-p for teecosystc-m. The

c~ 'r~rt 1 '~ts tc e ;4" it t son a, the% :-st shocre, fcarm, an imo.ortant
link betw;E~r tha a1tr -lrd en,. .c7rs Such areas rrvide
e.,cellert ha-itat fonr wsef.; hc id.sosenine bidaqUatic

rirasad Oth'-r ',-CC-, o2 f Vdi i i irportent in the total ecosystemis
of L a ke or thr.e 0 ~S
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In respt~et to f ishery ror* the EnvI.ronmental Acsssment for le.arroad
Hartor c-f 'e-certer 197? stl'. hat the "v. h.ers of Lak.e of the .. ,(ds
support a largen and diver-c I' pcpulaticr. The area provides naoitat

for~~ I-a --seisc i'1 c~n ciabegv fish such as
waIlIe. I'e, po-rch., bass, nop*n ike, su.nfish, ruskellunge and trout
as vell as cc:i-ercial ly i- r'nt popul'at ions of turtot, tulibcEs and
white sucker." Warroad has cr-c cf the rcn t activre harhcrs or Lake
of the accs and offers so a- oil the oest uo lleye fishirg in -Ninresota.

ANTICIPATED PROJECT IVKC": TS 0i FISH Ar;O WILDLIFE RESOURCES

Proect Site

Dredging the 5,1CC-foot accCSS channel would destroy several acres of
shorelire vetland habitat valuable for viaterfovl and as nursery and
spawning habitat for fish. lthough wie reorinize that a reed exists
for a -.:all navigation facilit, in the i-~ediate W.,arroad area, ..e also
rECOCiZe that adverse ervi r ', atl irpoo ts would reut y bocat ing
the fac.il ~ty inr the neary old' W.arroad Farbor whreDllutfed ser',-ents
pres:a ni2 drde :<l disposal protl-:,. How.ever, a r-ecent
repora- Er~t ThE'-ioa! , oJ arLd Eiolr.oical Prcperties of the

Wr. .d a 1 ,rbo cr oI -, -]r~ d ir sosa, p r e 7 red bt'
Twin City v rg anrc Eneir r r- Labora.tory T o. irdioatea thit the
sedi a-r%' 1 r - oc pro?,osed rc t :. I d not s i f ii can !-ly af'feot the
water coal "' or Fi sh a rd i 1i -e. As such, we do rot oL~jcct to tre
ocoa-icr- o-F .he proposed purl 10 inland r'anina and access channel.

Dred-'.! "-:terial Dis osal t'rca

The disposal of dredged :or lToujld Lr considered fro-, Loth a sh.ora
and br-tr.per~speoti yE.. '-u F), 1 ,37& letter to thc District Engineer
concerii!,,, an application f~ rc- rit i 11a, ;- o"f Wrr-ca.d, 'i rnesotc; for
a pe-.it (sao-e proposep ) rco c rds t hat tiie disposal of dredrod
material oarc associated di tc c str u c ti 4:"should r c extend beyond
60 feeta I &..,aard f rom thei, r f ~-a e o f CC-:H 74'.' T his l imritation
weould be ecoossary to keecp s soil d~s L rd dik'-e cen-s-truoctlon
above th .:etlano habitota Vao to *1 rcr--ai lk lIe e leC -va--*tion r
of lO G ri.s.l . The Report 1r a to "t t 6 1 , " "J c uo )ic yaro o. , f d redaed
mlaterial ,.,-uld be disposed' I r-c oro'o , d~ ikc are a. i c -. c-ve r
cc rs i ceri j t he a~o ve rer c r , , i ze c f . <is:oosal area
would app-ear to be mae <o: cCo e initi'al rrdignc s.

In addition, the extent r'l 1 i ~a I fr i 4t in the ,:T oijct area or hat
impa-,ct t oc t rea kw'a t-r r uo rr r nt >4i -n -1 1rco 14n t'a
proposed aooe-ss ci-annel s'. t i' .I s r,-asorabl e t ass; ~e
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that future dre".c'inc would be required to maintain the design width and
depth of the accs channel. Basic data found in the Navigation
Reconnaissance Percrt does not indicate if the proposed disposal area
would accoruodate these future dredging needs.

Because of these arearent limitations, including our concern for
resolving both short and lona-term disposal needs, it appears that the

1P proposed disposal site is inadequate. We suggest that you establish
a permanent dredred raterial disposal site southvest of CSAH 74 aEcjacent
to the public inland marina. The City of Warroad could either give
or sell the material to public agencies or private interests for
construction, fill or other uses. In addressing the disposal problem
in this manner, one could reduce adverse environmental impacts and
provide additicral public benefits. Relocating the proposed dredged
material disposal site also would maintain the existing scenic and
aesthetic characCer of the Lake of the Woods shoreline. This aspect
alone should warrant full consideration of an off-lake site.

Breakwater

We do not object to the use of 11,COO cubic yards of dredged material
in the constructicn of the 500-foot breakwater.

Future Developmcnts

The Navigation Feconnaissance Report indicates that a large boat facility
sailboat basin could be developed on the lakeside of CSAH 74 for larger
craft unable to clear the bridrge leading to the inland harbor. Seaplane
operations also cild utilize the facility. !e strongly urge you to
consider other 1K rbnrs for these craft. For the project area, this
could reduce overall aintenance costs and provide for the most critical
needs with mini-al adverse envircrrental inoacts. Other sites better
adapted for larger craft and seaplanes might include Warroad Harbor and
other marinas in the Muskeg Bay and Buffalo Bay areas.

Thank you for the opportunity to provide you with these preliminary
comments.

Sincerely yours,

£fl~icr.;at '1 D~reotor

cc: Minnesota DiNP, St. Paul

G-3
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-iCUIURAIL RESOURCLS

A cultural resources invesLigation of the proposed on-land channel
was completed by Alan Brew of Bemidji State University, under contract
with the Corps of Engineers. The following is a summary of the final
report, Cultural Resources Survey of Small Boat Harbor Project at Lake
of the Woods, Warroad, Minnesota (1977). The survey included: (1) a
review of recorded archaeological and historical information, (2) con-

otacts with local informants, and (3) archaeological shovel-test sampling
of the proposed channel D alignment and adjacent park areas.

Three archaeological sites have been reported in the vicinity of
the proiect area, including a historic Chippewa Indian village of 24

families, a historic Indian cemetery, and an American Fur Covnorv Post
dating from around 1820. To determine the presence or absence of
cultural remains in the construction zone, three lines of shovel tests
were excavated, ranging in depth from 0.65 to 1.65 meters. Approximately

42 percent of the channel alignment was tested; the remaining extent of
the alignment was deemed disturbed or in wetland. Also tested was the
area between the trading post and the swining pool.

A total of 17 shovel tests were excavated, revealing a complex
stratigraphy of several different types of laminated artificial fills
(see representative vertical sections of shovel tests). A single pre-
historic pottery shard was recovered at a depth of 140 centimeters from
a natural soil horizon encountered below th2 artificial deposits. This
discovery leaves a possibility that other cultural artifacts may be deeply
buried.

Information provided by locals confirmed that tl.e project area had
been filled with dredged and waste material, and that it had previously
been a low swampy area. The Indian village and cemetery are reportedly
outside of the project impact area, while the actual location of the
American Fur Company Post is undetermined.

Because of the possibility that in situ archaeological materials
may be encountered following removal of the fill overburden, arrangements
will be made for an archaeologist to monitor the channel excavation. In
the event that cultural remains are encountered, construction will
immediately be discontinued in the sensitive area and the State Historic
Preservation Officer will be contacted. The significance of the site will
be evaluated according to National Register of Historic Places criteria,
and any required data recovery will be completed.
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am1 Ia i, . al , I i ty in the are.i were quite evident

:: le 1179 sesm. The Ziel Ba State Rec til Ar, ,ate

:r:: ,.i:.i .," r, ': e,' s ,.t utf t< rro:md, reported aim et, l mitnd :mttoudlio'e

rlc 14 7 -(' us o 1 : 979, A1t tendinc e mh , I i !ie

S, .4 . 1 ,rl m m, or ittrihutemd the decline to spring and

-'::v -:<:"i, g -,,iie - '~ rt es. :Fle 1. S )epartment ,f Transportit in re-

e, -. i :Ar decreases in recreation part icipation and vacation driv-

: rg ti e n t s ort ages of 19 73-74. As soon as the shortages were

t'. .rni Ptitipmtiun ,,1ce again approached precrisis levels,

i increases in price. It would be safe to say that if and

s rt ies ,cur in the future, recreation participation and vacation

v:vi: 1 . e'i. ie. flo.l'ever, experience suggests that these declines

Se:.1 , er -ne a,: recreat i, planning and development held

t , " n>0 ': ri t , ,tY.i, resul ted in numerous reports outlining the

r.:-e : :''ive . .A, pre'.i uslv stated, recreaition participation

* r:: in :-:1'' t.' pr ts:: rage le. o ,desp ite rapid increases in price. The

r : ,, :'r'i: I :). it i: rrp r ted that recreationil travel , as measu red bv

Ir ,Iti 'r reare t iena I resources, will grow about 3 percent

','r rot, :.an during the last 10 to 20 years. The response

* . 'p:' , ee i ien virtu illv to ignore the price change. It

.: . t, : . ltinue a hiigh level of recreation partici-

I' mg r.: . :.i::c i nI: e:nerg,' ict i CS. The Department of Transporta-

* , , :e'.1 t :t out . itizt.nu will continue to react to foreseen and

'" rep': C 'i 71.. ianges, rt-surce shortages, and the like with behavior

o- rn.- " h,iii hl. expected to preserve or Increase participation in their

: ::::' r," . ' ' , it j '17 mt, iviit in%.

.P : itit i u: exist, it A,,vfiell, k' isconsin, adj.iwent to the

........- .. d in .etern l.ciie Sperior. Both of these sm.ill-boat hiarbors

Ia r,-mi t of in :it t ract i,,n to, a unique natural resource. A report

1: r 'it I ,'7,1, iceus I I it" t iitk n from time previ _islv mentioned cn'ftlere'n,'e

i- ! tlt ler:m i s ! rr '. fiunition of the ittractiveness of the ireai

:r w: t, t w it . 1, ti 'perior, annual visitations are still
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projected to in,!reas, 21 pt,rcent from the ch erreot 1 eve 1 >v 1990. The

Lake of the Wojds, like the Apostle Il.iands, is a primary destination area.

The Departme',t of Transportation ;ii!, stated tbit pe(,piv will shift,

and indeed are shifting, toward more fuel-efficient automobiles so that

their dri-. ing habits can be maintained. These chances will probably

result in high percentage of beats being permanentlv moored at marinas

instead of trailered.

Effects of Recessionarv Periods

The Depattment of Transportation in its report to the Recreation

Planning and Management Conference described the following two possi-

bilities related to the real disposable income of consumers:

1. Price substitution - It is possible to maintain normal

levels recreation participation at lower than normal price levels

:or virtually I .v recreation ictivity.

)eferral of maj,r purchases - Recreation is considered an

integral part )f life. Recreation expenditures during periods of

economic stress are treated the same as expenditures for necessities.

It is fairly certain that leisure time per individual will continue

to increase in the foreseeable future, especially if energy concerns

require individuals to switch to a 4-day work week. The effects of

price substitution and deferral of major purchases will result in a

continue increase in demand for recreation facilities.

Lake of the 4o)ods Poat Facilities

There are currently estimated to be 36 private marinas and 25 water

access sites within the counties bordering Lake of the Woods (Roseau

and Lake of the Woods). An extensive study would be necessary to deter-

mine the amount of recreational boating generated by these facilities

since no effective use monitoring efforts exist. The table on page 13

of the main report provides a good overview of the current facility

capacity in the area immediately adjacent to the project.
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SEASONAL BOAT USE BEI'.EFITS

Figure 2 of the main report sh ows three alternative groc.'tb.

curves for boating demand based on dii Iet-Lnt assumpt ions )f t Il

annual growth rate. Boat registrations in area counties hav in-

creased substantially in recent years (average annual increases of

22 percent in Ruseau County and 17 percent in lake of the Woods

County from 1971-1978). The following table shews benefits for

seasonal boat use based on a conservative 5-percent average com-

pounded annual growth rate. The 100-seasonal slip capacity of the

marina has not been assumed to be reached until 1987. The benefits

were discounted 6 years to reflect this lag.
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CAMPER BOATER BENEFITS (EXISTING)

The Warroad municipal campground adjacent to the project marina

attracts many campers/fishermen. City campground receipts for 1978

show 3,600 camper days. City records also support the assumption

that 70 percent of all campers have boats and use the lake for

fishing.

Because of the quality of the new facility and its location

next to the campground, this existing camper boater demand would be

expected to transfer to the new marina upon completion of the access

channel. Using the data just described, an estimate of 2,520

(3,600 x 0.70) existing transient slip days is generated. The 140-

day boating season conversion factor results in a seasonal slip

equivalent of 18 slips in 1978. At a 5-percent average compounded

annual growth rate, there will be an existing demand for 21 seasonal

equivalent slips when the access channel opens in 1981, as shown in

the following table.

I-l1
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This estimate is conservative because persons staying at area

motels and private residences also generate a portion of the existing

demand for transient slips, as do boaters from other marinas who visit

the Warroad Harbor. However, because of the lack of quantifiable

d ta on the amount of this use, only the campground data were used for

this calculation.

A second, independent estimate of existing transient slip demand

is based on the local estimate that approximately 50 percent of harbor

boat launchings are by persons using the campground. The remaining

50 percent are by local day-use boaters and fishermen.

Data collected for a 1973 economic analysiF of Warroad Harbor

maintenance dredging showed 3,750 boat launchings in 1973. Based on

a 5-percent average compounded annual growth rate, 5,540 boats will be

launched in 1981. With a 50-percent transient use rate, a latent demand

for 2,770 transient slip days will exist in 1981 (5,540 x 0.50). This

is equivalent to 20 seasonal slips (2,770 .- 140).

The similarity of these two estimates of latent transient slip demand

lends confidence to the results.

CAMPER BOATER BENEFITS (FUTURE)

Campground use in the region will probably continue to grow at

an average compounded rate of 5 to 8 percent annually. This growth

rate is consistent with past recreational studies and Is probably

conservative in light of recent improvements and expansion of the

city's campground/marina complex and the expected growth in tourism

that should result. The following estimates are based on a conserva-

tive 5-peicent average compounded annual growth rate.
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5UA)-T VAL1JE

6,1,it vaI w as determined through a tele phone suarvey of boat

I,, rs in-- thIecT I -n Cit ies me tropoIi tan area in M-ay 1979 . An outside

~:iantanalyze,,d a >'imi lar, earlier survey to determine if the vallUes

,-re applicabl e to norithern Ii nnesot a. II ! all ~ Is VS cr SC IUde (I L'Iat

eraccurately reflected area retail prices. These vallues have been

Oi~Oto May 1980 levels,

DEPRECIATED AVERAGE VALUE

711, standard approach genera]lly used to determine the depreciated

vrac e ofnee each class of boats is to estimate the boats' market

-uts at the midpoint of their service lives. Based en st ra ight l ine

e') r tn iion, thiis valuie is one-half the boat's' new -market values. Thi s

s the" co!uVelt iora -ip~reach uised bv m.ost Corps sinai -beat harbor studies,

-and hsbeen appl ied in this analvsis. The follewing table sha)ws average

vaue s re echcass of beats.
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Summary of survey data to determine average boat value by size
Boat Average
length Averag) value

hiafiio craft (feet) value bv type

0utboard i4 $3,100
15 5,900 $6,600
16 8,500
19 9,000

Cruiser 17 11,800

20 14,400
22 17,100

23 18,300 18,900
24 21,000

25 21,200
26 25,400

Cruiser 27 32,000

28 33,700
30 43,700
32 49,400
33 53,300 60,400

35 59,800
36 80,100
37 91,700
40 99,900

Cruiser 44 173,20C
45 227,600
47 255,30C 267,500

50 2b7,500
54 284,200
58 397,400

Sailboat (3 17 6,700
19 6,900 11,500
23 13,700

26 18,600

Sailboat 27 25,500

29 36,600
32 44,400

34 50,000 69,300

35 52,200
37 81,000
39 103,200
42 161,000

(1) May 1980 prices.
(2) Includes median accessory costs.
(3) Outboard power models.
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IDEAL RATE OF RETURN

Benefit'; for recreational boaLing hUarbors are based on the

net return on the depreciated invustment in a for-hire fleet of

similar small boats. The method assumes that the owner of a recre-

ational boat places a similar value on the availability of his boat

and water area as the net return a for-hire owner of the same boat

would receive. The method for calculating recreational benefits is

given in Corps EM 1120-2-113.

The ideal rate of return is the percentage of net annual return

for hire (recreational value) that could be assumed to accrue to each

class of boats if ideal harbor conditions were available. Studies

of boating operations in several parts of the country have established

a range of percentages for various classes of boats. Ideal rate of

return percentages used in the benefit calculations were selected from

percentage ranges given in EM 1120-2-113. The percentages were

selected from approximately the middle of each range.

PERCENT OF IDEAL RATE OF RETURN

The ideal rate of return is based on the availability of ideal

harbor conditions. Inadequate harbor facilities may restrict full

-ealization of recreational benefits. Navigation obstacles, shortage

of boat slips and boat servicing facilities, natural harbor restric-

tions, and local weather conditions are some of the things which

could restrict realization of the ideal rate of return. The differ-

ence between the percent of ideal rate of return withcut the project

and with the project is a measurement of the increase in recreational

cenefits which will result from project construction. The following

table smmmarizes the factors affecting the percent of ideal rate of

return for each category of use, both without and with the project.

i- 20
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'Wie following table summarizes annual project benefits.

ltlestimated annual project benefits
P e category Benefit

Seasonal $69,500

Camper boater (existing) 7,290

Camper boater (future) 14,330

Day use3,0

Total 94,550
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I .05 L)uepwater access to Lake of the Woods would be obtained by the
excavation of a channel from the existing marina basin to the Warroad

cc r (Figure J-2) . The channel would be 1700 feet long with 55-foot
hottom width, an average water depth of I.0 feet, and would be constructed
ovCriand, linking with the son theast edge of tl exis ting canal connecting
the, two mooring basins, it would thCn intersoct Countv Statu Aid hlighway
(CSAI) 74, turn southerly, and :rocced parallel to the shoreline to connec t
with the Warroad River channel approximately 100 fLct upstream of the protective
Jetty at the river mouth. A protective berm about 2.5 feet high and 10
eet wide at the top would be constructed along the lakeward side of the

cIannel. The marina channel would require the excavation of 58,000 cubic
yards of material. Currently, a 6-foot deep channel, excavated by the Corps
of Engineers, extends from the Canadian National Railroad bridge in Warroad
to tihe 6-foot depth contour in Lake of the Woods. Protected by a short
,ettc extending lakeward from the north bank of the Warroad River, this
.hannel is 8,900 feet in length and 5,100 feet from the river mouth to

deep water. The proposed channel would connect with the existing Warroad
i.ivcr channel near the river mouth.

i.xisting Projects

I.0 h The U.S. Government is responsible for the maintenance of the exist-
. channel connecting the Warroad River and deep water. This channel is

t, oet deep, 100 feet wide, and 9,100 feet long, and connects with a 900-foot
.urn inc basin.

, 1 The Corps of Engineers is involved in channel and harbor acti-
it ies at Baudette and Pine Ctreek (',orthwest Angle) Harbors on Lake

ot the Woods.

o .8 The city of Warroad is developing the park within which the
proposed project would be built. The campground encircling the marina
basins is in use although not complete. A municipal swimming pool has
been constracted in the park. Removal of the sewage plant to a location out-
side of the city park is scheduled for 1980-1983.

Economics

1.09 The proposed project has a benefit-cost ratio of 1.97 to 1.
Total project cost, including construction of the channel and re-
moval of the sewage piant settling basins, is %539,300. Average
annual costs over the 50-year project life are $48,100.

1.10 Benefits would accrae to boat owners utilizing the new marina.
Average annual benefits would be $7,290 for transient boats transferring
to the new harbor, $69,500 for Warroad-based boats added because of nat-
oral growth, $14,330 for new transient boats added due to natural growth
or attracted by improvements, and $3,430 for boats launched for day use.
Net annual benefits would be $94,550.

1.11 Section 107 of the River and Harbor Act of 1960, as amended, re-
quires that local interests provide without cost to the United States
all lands, easements, and rights-of-way required for the project. Also,
the local sponsors (i.e., the city of Warroad) must pay 50 percent of
the general navigation facilities cost.
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2.08 There are no permanent lakes, other than Lake of the Woods, in
th,' area. NLumerous shallow depressLons from burned-out peat bogs
provide temporary storage for runoff water.

l ima t e

2.09 The mean annual temperature at 4arroad is 37.30 F. The average

0 0
January temperature is 1.1 ° , with a recorded minimum of -50°• The

average July temperature is 67.3 °
, withi a recorded maxiiium of 1030

2.10 The average annual precipitation is 20.7 inches. Snow accounts
for approximately 4.7 inches.

2.11 Prevailing winds are usually from the northwest in winter and
the south in summer.

Flora

2.12 Present forest vegetation in eastern Rcseau County consists of

balsam fir (Abies balsaemea), white pine (Pinus strobus), spruce (Picea sp.),
poplar (Populus sp.), elm (Ulmus sp.), ash (Fraxinus sp.), birch (Betula

sp.), and tamarack (Larix laracina). Poorly drained areas contain
willow (Salix sp.), tag alder (Alnus rugosa), birch, and small poplar.

(;round cover in the bogs is dominated by sphagnum moss (Sphagnum sp.),

leatherleaf (Chamaedaphne calyculata), and Labrador tea (Ledum groenlandicum).

A few of the marshy areas support stands of wild rice (Zizania aquatica).

Fauna

2.13 Approximately 50 species of mammals occupy the forests of the

area, including white-tail deer (Odocoileus virginianus), black bears

(Ursus americanus), foxes (Vulnes fulva, Urocyon cinereoargenteus), skunks

(Mephitis sp.), porcupines (Erethizon dorsatum), squirrels (Sciurus sp.),
mice (Peromyscus sp.), weasels (Mustela sp.), beaver (Castor canadensis),
ind snowshoe hares (Lepus americanus). The moose (Alces alces), and the
timber wolf (Canis lupus), inhabit the area. Rare or uncommon animals

such as pine marten (Martes americana), fisher (Martes pennanti), and
otter (Lutra canadensis) may be living in isolated parts of the forest.

2.14 Amphibians and reptiles are not. abundant in the region. There

may be a dozen species.

2.15 Lake of the Woods supports a population of over 38 species of fish.
An important commercial fishery has existed there since 1885. Over

99 percent of test gillnet catches between 1968 and 1970 were composed

j-6



OC L 0 1 1 L-, P.i,),11)t Vwillev, (Stizostedion vitroui:,)
-ia.er(S;t ijstodjoa ciidhise) , nortleorn pike (Esox IuiiiiI) , Yell iok

pereli Pel , I laVi'scn CCI1S, tail I i hoe (Core.Onus ir (I i i) a nd whIi t e
sa c..~ r (i atO-.tOTIUS Coi'f,,:rsoi . onlv tie last two are not imortaint
t10 the >pld rt I i s 11er. I O 1t-r C s'L L'S t a keC1nh, bY giln11e ts; inicliidu likeL
tarloon (Xcipensur :ul vcnsccn.O, s vrredirst, (Moxostorc ilUri

211 '. H lkoden t-riJ i- sI ) ,sI l ot L~ I (M11i r o 1)t LJ o; do I ) Mi e 11i

.16 -wort fishing is ain Lai)ortl Cie ( a recreaitioiialI ust< o

iLike of the W oods. A 3-voar 5 taLdv ( 93- 01 the, Mtinnesota Dl)Ieprt-
flo 1t o: N, t ifiI Res;o roces ( Ml )NNIx) ( ac'L. i 1)p , 14 94 ShowL d tha t ;In LVur1c
of 537, 105 man-hours for open water f ishing, and 42,950 man-h1ours for
winter fishing were expended per Year, abouit 86 percent on 'Minne-sota
Wt , rsCC, . Cat cies Of wall cYeS , JCL'0) p11ted or ii percen t of tlie total

o t, ; nultmber d- 83 perceOnt h;_ weih.1nY tilree othier eto'

c2atl '! t !)% Sport f ishermen. In a arder of ah undanceo, tries e were saug r,
aior tae cri pike , and Ye I low perch .

217 TheC 3 -yVea r ( 19(8 - 19 7) at r a 2e caIth C1peL2r u n it e fftort w as 0 . 5 2
WallI e'S ler nTi- oar i s I, Z. n i ~~11rod an eXCell1ent f isli i
Su1Cce.-ss rate SiTncC catchi ratos, of 0. -2 0 0 wal loves per man-noar
Sroy ide Satis fact Orv I ishin pg;at Other Mli nneLSe0 t a l ake s.

'W it or Otial i tv

L' toCxC I I op1)t Wi I I1 eV e f li srr i and d i ve r s, f i s h ceommiin i t v reCflIect S
11 WA tr goI-it1 itV 14 Like' Of thel oos Accor d inp to the Minnesota lPol-

TIt io Cf ont rolAp the like is rmodero to v h hin nutrients and is
t iVC 'le,!It hLIs hoopI staihlt- ovt r Ai lopg period. Al thouiich a]Lcoo 0blooms

r-, t vp i -a i I , d ssolI vud a xyvgon I eve I s lire hi vlh a ad no deg-radaition has been
110t c0.1. Se, : iments in :nd near the motith of the isrroaid River have elevaited
ILe vClIs Of sUvoral potentill polluttants; however, no specific guidelines
i. i%, 11 01)1 ostlb .1)ishel for L'Vi laot ink, sed imnt qu a I i tv in Lkc of the W oodls
li1e 7!ATijpc 1ri.Sin for which the proposed pro oc t would provide ;i na,.igohible

1e5 ''CUi; cinne_ I (IceLs curren tly~ have ai phvs ica I connec t ion f o Like otf the Woods
As rosiil t , waiter Ilevel fl actuations in like of the Woods, as wellI as runoff

_n roindwiten sepagO,, appe or to cauise water exchange and prevent stagnation.
1he wlt enr in) he halsin is r leanr and stipier to0 auatic p1lint grnwth (mac roplhttes)
1it 1 ? t - cue h I oos-

1ndo ugetred and Ihlirca to nd Spec ries

211) Thle Ehas tt rn t iben wol 11was li sted as endang ered en the Federal
List of Endangered and Threatened Species publishied 14 July 1977.
t'he F ishi and Wild life Service chiaiuged tLp' classification on Q March
1978 to thireatenedl in Minneso to and dlesigiiatd five zones of varying
levels of protection and Control. Wonnoad is in Zone 4, peripheral
wolfI range, whore depredation control may he practiced.

2.20) f1e project area is with in the rangle of- the hold eagle (Haliocetus
Leucoceplialus) which is listed as tiireo tened in the State of Minnesota.
The endangered Arctic peregrinu falcon (Faico peregrinus tundrius) nov,
migrate through Roseau County in theu spring and fall hut would not find
Suiitaible nesting habitat in tie flat terrain.

2.21 Lake ot the Woods was once known as one o~f the world's host
sotirces of lake stargee n eCcause of its co:imercial yield of that fish
(Scott and Crossman, 1913) . Ilie intenise, indiscriminate 19th century

I ishuonv, the effects of p)olution and dams on reproduction, and the
advanced spawning a go (12-23 1 ears) hove cent ribu1tedl to the declinme
ol the la;ke sturgieon. No rep roduiir1ng p)opalit ion Of lake S tuirgeon
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i , CI existz in 01ak o: tA- Ad I, alt1ough a few migrants from
t:ie ia inv River are caught occasionally. The species is presently
listed for special consideration and management by the State of Minne-
;,,ta 0s one witi a changing or uncertain status. A major habitat change

Could cause the lake sturgeon to become threatened. It is presently
protuted from commercial fishing, and a minimum size limit and season
,ir,< .L;A'S I on sports fisihing.

Social Setting

Popu lat ion

2.22 At the U.S. Census of 1970, the median age of the municipal popula-
tio:i was 35.6 years, markedly higher than the statewide median of 26.8

ars. According to this census, NVarroad had a population of 1,086,

indicating a decline o 17 percent during the decade 1960-197.).

2.23 Following, the trend of declining population in Roseau Countv in the
:rovious decade, Warroad appears to have had a population increase be-
tween 1970 and 1975, with a 13.7 percent advance compared to a gain of 5.5
p)r ent in the county (Table T-1).

IABLE 1- 1 1i,\ 71UN 1 N '.,ARROAD AND ROSEAU COUNTY (1950-2000)

DAR ROAD ROSEAU COUNTY

"o. rcctt Change No. Percent Change

1,276 - 14,505 -

1 > i1, 309 +2.6 12,154 -16.2

197) 1,086 -17.0 11,569 -4.8

1)75 1,235 43.7 12,200 +5.5

1980(1) - - 12,100 -0.8

1990 12,700 + 5.0

200() 12,800 +0.8

Source: U.S. Bureau of the Census, Characteris tics of the Population.
(!' Pr)jections derived from OBERS Series E data.
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2.27 Thie largest single employer in Warroad is Marvin Lumber and Cedar
o mp)a ny. This firm manufactures Wooden window units and other millwork,

and operates grain elevators, a marine store, and marina. Cross sales
exceed $10,000,000 annually aind the firm has approximately 800 emplovees.

.28 Other major emp loyers are Christian Brothers , Intc.* , a hockey
stick manufacturer with 27 employees; Cal's Motel, a resort complex
with 50 employees (seasonally); and Thermo-Lite, Inc., a manufacturer
of insulated windows with 10 employees. The public school system
emplovs a total of 81 persons. Other sources of employment are Canadian
"at ional Railroad, Burlington Northern Rai lway , comme rcital f ish ing
o:perotions, and retail stores.

2.29 Forestry and agriculture were once important industries but are on
thle decline. Most of the raw timber has been hiarves ted and exist ing
timber consists mostly of smaller, second-growthi trLes, suitable only
for use as pulpwood. Some pulpwood i:; harvs ted and s;h ip)ed to Inter-
national Falls, Minnesota, for processing, but this is not a large
inldustry,. Phe number of farms declined from 1,077 !in 1940 to 389 in 19)64,
aI decrease of 63. 7 percent . Many; farmts are part-t~r. opcerat ions, withi
_ini.ers coming; into Warroad f or emp lovment.

jiarbO r-RelIadt ed EMp loVMenI t

2. 30 An estimated -9 persons wor< at harhr-r,,1ati h including
-LiSeasonal employees. CalI's MotelI h as aboult 33) :otkri and re~stauralnt
,.' ip ovees , 8 1 i-shi ng gui des and 7 attt endan t Persorne. 1.( iende pendent
fishiing, guides also operate out o: ;a r r ad . Six person-s ire e ) lo'.'el

hvthe seaplane flying service , and! the 3 ureaul Ot Cus"tcMs has a
il t for its seaplane. Four art emLoTT ed 1 a1t Marvin. Marine, wich i) (at-,

mA 7rina, an,! sells and; repair.- heoat. 11r r rn~cll ihr

71 :. nIJ aiou t 7 ,the, emp lovtd in ;)r( es 11, rn- t>. *

Yr ~ LL ,o t -Ictch.

,-intrc tal Fishing

2. 1 Ladke Of thle WOodS a OcenS 1it e ci n ria111%. n tlu I Hr)'
Miis t f this is rough t ish, and an- est imatedi 85 per ot U, t; ie ra)mm(-r, laI

cs ca tch Itor thle pe r iod 19 5- 19 F9 was ised Is mi n' !i ot n nea r!) ranc .
Cs f! th11e f is herme n uts t gil to ts- i 1 th11ough; somv 1,v IV ;)IU i,!k r i t

:I, t

e 19 72 ')%M" it I i-a t r 7 ''a.rt t

.) 'cis totalukd I 144,5-)) ;utnds., s r trI,; urax i aa t 7 f* ver

i I to.h- itch consistid tiillilb.. , -i ari , ro I,; i-a;i;, art iiilit
V u 1.'y minik r nLcr.s . t tc 18 *n I 7 . t . ;r, i , II
0T 1AK 01 thle 'V;0dS , 1 0e r It I )'t Ul -11 -I- ro d H e i Oe a

tot at Ih was Alividc,: Me ' n 0, 10 rn-i At it -I .7 .:



. 33 'File one fish packing house in Warroad (owned and operated by a

lotlev, Minnesota, resident in conjunction witl a fish wholesale opera-

tion held there) employs an estimated seven persons in processing,

transporting, and marketing the catch. Tie 19 mink ranches in the Lake

ot the Woods-Rainy Lake reg;ion dpend iuaviky lpon the co::ilercia1 fisicrv

ais a source of eed.

34 Figure J-I represents co:merc ia I act i vi tv at >arroad Harbor frfom

1955 to 1971 showing the principal component of this commerce - local
Iresh fish. Data have been obtained from records of the U.S. Corps
of Engineers, St. Paul District, and from Waterborne Commerce of the

inited States, an annual publication of the Corps of Engineers. Total

_ommerce gradually increased from 1955 onward to a peak of almost 2,200
tons in 1961, then declined gradually, reaching barely above 500 tons

1n 1971. The reason for the decline is two-fold. It results partly

rom the decl ine in the volume of the commercial f ishing catch, and
part ly I co:: tilt' re'uCL . 101 ill freigilt volume moved by. water since tile com-

p let ion of the road to Angle Inlet in 1968. Prior to that time, all

s upp lies needed at Angle Inlet lad to move hv water.

Frnt, porta tion

.3 Minesota : k i ; ( ') 313 orilinates in 'arroad and runs

.,rt LIto ; n enada. ' 11 ruii,- east .nd %es t to International
1-in] itl ;ortii X)lk t, r CS ,'.<cLvcI<.

S..,irro *3 Is ,. several tridking f irs, both local cartage
Sno ,o.u:rAu ,arr>t-r. 1ailroad I rei glmht -;*crvicc is provided by Canadian

",at 01101 oi ilwa: LCt) dad an: rlintl .ortlin. There is a municipal

tirstrip located 3 miles north of "arroad which is lighted and has
i !, , 3-: oot raved rn wa , . , . iter- rased .1ircraft also serve tile Warroad

ir A.1, , witi. t,! airport, are u:s.d quite ietO ivilv during tile sumnrer

., a. ,, Ir, *3 teryes mt. t i distri i t i i nt r Ior tie iinmedi .e area.

:ie Ie l, tr i p()wer dis tr ibut ion systenT is owned bv the village of

1r,1a . lowtr ispircased I roii Roseau Electrical Cooperative. The

ii, tutral g distr at lou is also owned by ta village. Water is obtained

Ir: lo ;i1 wlls. ie vi- a ie ta S its CI a' treatment illant, with

Tut rit i, , a new tt -W k) ie!.mled for 1l8(-l9S i. Phone service is
v 'rtw ~t~r el .
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I.

Comunitv Services

2.38 The village owns a 22-bed hospital and a 30-hed nursing hone, so
a wide range of medical services are available in town. There is a
small retail and service sector, consisting of one bank, a liquor
store, grocery stores, service stations, an auto dealer, hardware

stores, appliance stores, drug stores, and the like. The nearest
major regional shopping and services centers are Winnipeg, Canada,
and Grand Forks, North Dakota, both approximately 120 miles away.

Warroad has an elementary and a high school. Enrollment in 1972 total-

led 746 children in grades K through 12. The professional staff numbered
45 in 1972, with a supporting staff of 36 persons. No post-secondary educa-
tional facilities exist in the city.

Warroad Harbor - Commercial and Recreational Significance

2.39 The harbor in the Warroad River is heavily used for a variety
of purposes. It serves as a base for seaplanes, commercial fishing

boats, and limited commercial shipping. It provides slips and service
to approximately 233 recreational craft. Swimmers and water skiers

use the harbor and swimming beach. It also provides a harbor-of-re-

fuge from storms on Lake of the Woods.

2.40 Inhabited islands in Lake of the Woods are supplied by commer-

cial vessels and by seaplanes which also carry passengers.

2.41 Recreational boaters use a private marina with 50 slips, a
village marina at Hospital bay with 75 slips, and numerous private

slips. A resort complex at the river mouth rents boats, provides

charter trips, and sells bait and supplies. Both the resort and
the private marina sell gasoline and have launching ramps.

Lakeview Park - Recreation

2.42 A municipal park, swimming pool, and campground are located on
the north bank of the river extending along the lake shore. A boat

ramp located on the river bank contributes to congestion and safety
hazards near the harbor mouth.

2.43 The city park on the shore of Lake of the Woods :onsists ot open

land with scattered stands of trees along the lake shore. A picnic
area is located in a stand of trees along the western edge of the park.

The majority of the park land is composed of campsites along the peri-

phery of two boat mooring basins connected by a canal.

2.44 The city's master plan for the park calls for an access channel

from the marina to navigable water, relocation of the boat ramp within

the park, construction of a swimming pool, and abandonment of the city

J-12
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beach. In addition, the city sewage plant will be removed from the
park, and landscaping and parking facilities will be developed. T1he
proposed project is an integral part of this plan.

2.45 To complete the development of the marina, the city would add 100
slips for area home-based craft. An additional .)) slips may he provided
for transient boats to meet weekend fishing and camping-related demands.
Sanitary facilities will be provided for boaters, and a pumping station
to service boats with sanitary holding tanks will be installed.

Other Recreation

2.46 Lake of the Woods has long been a popular resort area and Warroad
is the primary access point to the resorts. A municipal park and camp-
ground are just west of the mouth of the Warroad River on the lakeshore.
Camping spaces, picnic facilities, a swimming beach, and a boat launch-
ing ramp with parking spaces are provided.

2.47 Springsteel Island is a small resort about 4 miles north of Warroad.
A marina with 30() boat slips, camping space, and many second homes are
at this site.

2.48 Lake of the Woods has some of the best fishing waters in the State.
A creel census conducted by the Minnesota Department of Natural Resources
indicated that Lake of the Woods was nearly twice as productive as inland
State lakes. Warroad Harbor is one of the most active harbors on the
lake and offers some of the best walleve fishing in Minnesota. Ten
fishing guides are employed in Warroad.

2.49 Snowobiling and cross-country shiing are popular in the area.

Cultural Resources

Artifacts

2.50 A record and literature review and field survey was conducted in
order to identify and locate any known and previously unknown cultural
resources in the area of the proposed access channel, recreational faci-
lities, and potential disposal sites. Although it was anticipated
that the remains of a large Chippewa village and cemetery, and an
American Fur Company Trading Post would be located in the Lakeview
Park area, no significant remains were recovered during the field
testing of project areas. Because the park area has been deeply
tilled with dredged deposits, there is a possibilitv of encountering

deeply buried remains during excavation of the acctss channel. An
archaeologist would be present during channel excavation, in the event
that any previously undetected remains are uncovered. The following
paragraphs briefly describe the history of the Warroad vicinity.
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L1arlv History

2.511n Ih IIis to ric pe riod( in t h is, arka iii:a I 132 wi th tl4 arri1valI
ol the FrenchI explore r 1,a Vertl!rve , wh Io tus t 01 &i I w i For.t 1; L . CI i usL

o n the Northwest An; e . AccordLling- tn lis, rc )0-i, Lilt Ass i nihci n,
and the Cree inldians, wUrc Ii vtno in thu, arca, at thu, t inc o: the
ini t 11 historic contact. iiv 1800I, ticoc ti- hal( hue Cn di Splac ed

hv thle Chipp~lewasi who h)ad been 1livi og al onov ialw Sulpsrior . Thu Ch ip
pewa and mime rous o the r I ndiLan g-ranis 1i ivi iig, i n the (,reaLt La kes.
reg ion had been forCed to MOW0V wastward by the I roquoi s, who w( re

waging war in the east for control 01 the fur trade.

2.52 One of the largest Chiippewa viii ag es alohuh Lake, of the Woods
was located at the p~resent ,it Lu c I aarroad. Dating; from be fore
the 1800O's , this historic SettlI unt and ceme'ILte-rV were continuously
occupied for over a cenTtury,

5. 3 ie Ame r ican Fr Compauxi ma in Laind a ;post from about 1820 to
1833 on the north side of the 111011 ofI thu Na rroad River near Lake-
vijew Park, al though its exaict location Is- unk-nown . Uit tie informatijon
is available regard ing- tIIis noL)L . An carlthr Hludson Bay Post from
the B ri tish fur tra:de-- oa-riod was al s o1 at ud in the' W-arroad arcea.

2.54 In 1899, the settlement at Warroail cons is Lcd of a few homes
scat te red along tIhe rivye r, anli nTdc pemlc dIlL trad ing post on the north
side of the river, Indian tc s Inci aii ilirial; ii l 'I, olDlo cabin,
and a store. In 1901, thu tow% 0' '-.irrOi! is lcorpor it,,d

2.355 Several major travel routL-S I)as.LS!, C LloU11 t cIrei WI' IlStd

tor a n1u.Ir'er of 'years. The iia" ' 'rTo d i, dorn'' tI ron, tii river

It'war road" ir gaining ace,-, Lo Ct I I' i ic12,,

oiitrol led I)%: thek !),.p'w . t\ 1  i ',.irrooid ii(; E sa, ti~ h

1 I fo 1lows thle old Sanidri di' rIil W ~ l ~~ u i I . tLk ! 11,1 Lln
t ur traders, and earl' s,,tthe , A' noth,-r n ii) I oil

1  
Li 1roIlt,

hu2 old Dawson T'rail , was- T-lIII ut ill-J 1)V t11 r iI oui t ion'

180l7 to 1876. I t corincctuci Port Arthutr ( iIO'W .o)r iia' I ,i lake
Superior and Fort (;airry (now Winniiuc, ) on the iNe-I Ni yen. 11his w!it Ir-
wayv and] over-land route util 17151 the Kel 1Ni VtO il I-l- ): the- .Vo0ods-,
poassing through AnglIe In(let oi til or:w-s.11 u



3.00 RELATIONSHIP OF ni: I'ROI'OSE) ACTION TO LAND USE PLANS

3.01 The proposed channel construction will allow the completion
and use of the Warroad park, campjground, and marina. It will provide
increased dockage for resident recreational craft and allow a combina-
tion of camping and dockage for transient craft.

.02 The boat harbor and marina are part of a recreation complex which
includes a campground, swimming pool, boat launching ramp, picnic areas,

tot lot, and trading post.

3.03 Various businesses have been established to serve needs generated

by commercial and recreational use of Lake of the Woods. These businesses
will probably continue and may expan-.d in response to increased recrea-

tional use of the area. Since r. services are to be provided initially
by the harbor-marina, any expansion in the ntnber of boats will likely
lead to increased use of the present boat service and repair facilities
on the Warroad River.

3.04 A private development is underway 5 miles north of the project
on Springsteel Island w..ich includes a marina and sites for second

i n 10s. A similar development which includes a golf course and mar ina
is in place on the lake shore 2'. miles north of Warroad.

. l.le he new Vovageurs National Park and the Rainy River are located
o, !, ake of the Woods and may attract recreationists who travel

S:i ro g the Warroad area and "..!i ;nakc. orc ,ional use of its facilities.

.()h Resorts on Flag, Oak, and otber islands,and the harbor of
the N-orthwest .\ngle Inlet will probably receive boat traffic origin-

tg trOM the new Warroad Mari:ia.

i. )7 ;ew tacilitis may be dev loped in the new harbor. Boat and

,i:;apr supplies and services may be provided by future development.

i. ti All land in the proposed pro)ect area is under public ownership.

,1-.
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00d( EN%*I R0NM1 NiAl 1>IP.\ClS OF 111l. 'ci1l >.K

oc i a I I1:laC L

ii 1110 karreOid prIOjYet Well LInvelVktino 1-,ucti.l OsiI.c0 Or

[Imsinesses . Because 111 I~ -;('(1 prpu u n0 (Ie 1 i I-.- ci curent1 I v tl I i I
Owned and earmarked f or channel, cons truct Lon, ti .< p rk ;,, v .,;()on!d notr-

stilt in any tax value losses to thte area. ,In ; c-i tV 1"vws c o m p IC lull tio 1

the channelI not only as ne cessa ry to ope rat ton oi Ci to marlno bt al so aI:

an imiportant COMponenl't to (ILIo,(,1ve iet LoiL th new city park th~rougyh whir>-
it WOLd1 pa ss-.

1,colnomic Impact

2' . P - omp let ion of the pro poseud channelI weal I dal I o w Fal I s and op or i-
ion oft the Inland mar ino , ti e rob>' pro vid imp 1 B add it i onal booting sl1ips

in ,i rrood. Ilne-Illnd red of thie s lips we ildl oe ruse ryed for use0 by sea son-

ol lv-bisc d craltt, withi the ether '90 ovailIable for transient docking. TIhe

Lincrease, in recreational1 craft capai tof 01c tha lrbor area is expected to

ecnm cliv b11ne fit tliL are a. lievend lncok-i o:ne rated directly from
oral t usage' (i.e.*, s lippage o tt,2,; fi in and mfitenance cost,,, bait

an Id equ lipI)MenI t pulrchases , tt . , nrI oper0 i ion woul le had to so condary,
economic bent f t s iot1 ,I L 1 r ill I ec-; it tlUiran t or groc ery. pa rclases,
onito r to liment i mCOP.Iu, a oI 0 )1 II p In stervicing for

transient b)oaters, and, 0 td i l I 2 o I Vhethe r this seco ndarv

increase in economic, a,-t I, it wo ii I inc r c e ' ,,t -ip I ome n t o r ne rel , OC -,1 ( e 0C

st11 1 01 c~ Cre 00 uI C. te 1-!( !irect oco l oI

tr e 'll I L (In t I

It p i onal l;rowth

-4. 03 101i~ in,'L Ot' inl Io~lo 0: I' Ic! ctr Ihitc' to re ional

gro-wth 1 ran>.ltt r(- eerotO :1is i w o. t- t!o . orroi i I

Min es ot a Ni'-,consin , Can,. del, N I- I md 11i-i1J ,Ir .io.1 , .iniJ L' iIn it tiU

extent f rom other areas , to en ovthe 1nk . i mI ni (esotlrces of 1Like ()I

the Woods) would ptrovide soreA cad!di t1111 t 1' i le t t' ,urrounjdln>

region.

- ommu nlt y C01 L's Ii

4.04 The proposed action is also expeot,- I ;im'v aieit mlIt

upon conmunitv cohesion. Local support !,)I tol J!r"t'! s

proposed oacti on is viewed as a po)sitI lu 011C;) tj 2 O '111 iV t IL cali5C tice

area relies heavily upon recreation for 11o ta. inr.I i tV (winterI vs.sri,



r..-Creat 10on ellplov'ment Vs. mantif acturing) ,additional recreational capacit-
tes; Would Improve the lcleconomv. The pro ject would also benefit local

Fec reAt i"[I. iiv providirig. 100 -slip., ,or locail USC, the project would not
onl1.% inertrI-Se (Conomic act i itv throu gh at tractillug' more trans Ii,nt recea-
tio)ni sts; hut Ci o dd to the, rcreat anail opportunities for aireai citizens.

A, ; thret i I mpac t

4. 05 The %v Ii age o c ia r road plan 11S to Ic :1o T-cc ra te t P e ma r Ina and boat
chann 1 i rc th re cr~a I Cna cpm a rx ih pr . MIater ia I excavated

from the channel would be used to builid IherTmS- in the park to provide a
more visuallv-pleas ing topography. The project sponsor feels that the

<r ind12 WOn id AlaO ,cS he iIc,1l 1%. hen L iIt the par",k hv p royviding re crca-
tlnis;ts thke opportini tv t)v i. ineat ;aoact.1rcu'lh tire channel . How-

ive t i I en i r CI i t mu.11St CU gi I i11 t the neg a t ive effect o f noise
andi v isrial Lttrus ion I ron tiit passinug heat-, on o ther recreation is ts

Apart f rom the logte elsttc tic el I o s of tie boat channel, it would

re'sult in sottr ctI iptsdliln, cons traiction activities.

I ransPortat ionl

a i' ra a r r ulane crc as es tSXII 74 in Lakeview
.irs. ivoid! *his, co0:11 l sn ort section oCSAII 74 between Lake

t- t" iA~d thc 1-i Coal 4 rlc 1:ould h e :\nond ccess to the
L~Ora I- ~ hr r lk lnii~ ' ri-t wold J j- 11'rovided ivy a street exten-

.cu7l t~roeit tn tre I" tC, -t -rt cos il. tr-uction programn. How-
- ti--t; l :l. at ":'Act"" t;, street-st-so whe-n the segment

- ~ ~~~~ . I ., r'i'. r~- I'~ 1 - r. A Lini- t-term dis-

* ~ ~ ~ ~ ~ ~ -rep.. (in1n50 Id Iicd a mo)re direct route

or tra :- ca i -,int: t ra. lass in r iva te dwellings
-cldn rduc,.iald a --ito tKi- J--runtown Puiesarea improved. Re-

cd it 1n 1-o -kw-r'ir e- t t irs7 -mci-e the current alignment
P~ir~t 2, t W : ~i ;n~ :o- t~crpark i i, fiii-; and is 11tcompatible with

!:I,. Jevelopil: 1,1:1d ,! o, th- I, i" aria.

4.08 Connecti4 jugin-nwhah to tlK- g arroa, River chiannel would increase-
the density ol tra*1 illI theV rive'r clianne 1. Pr~st-nt ly, this channel is
congested by irul tijic - winL. ciI iclUde Ct'c !caSSaco' of recrcational,
iishinig andi co:-.meci Ia K-i' i- tplanut , as1 We' I is water- skiers

an !:im' .r_;r 1 ',II. t c n I t ,t 1oat traf f ic
with) reiCrt',- t) inl t"k ri Ciiii Ii :tiP hv provisiont ,

:1 cla : - has l een

tle-- wl .i lt tht tt it,",% - raimps along,

t :10e cI v r uId , N r i - -I t r , ,)1 ,:oi- ts Wt. T1 I t- in thet laiunch-

an aIIre ;I ,i thkl t l ;n'- I I- I-, I i A V r 1nn T IT



1.~I- '. ruii x !1 1 11 Lli>e t i nl 'Ind 1 I I I )pS il at i .11I it C tilt Ioll r 1 nil

111> VCY tI Li IlO id I I t ' I I iI-( , 111d no I c S r viCO C01p jI 't i onM
0; the ( rIer a L i olna I i iI i L ie; inl t I i k vni I d i)11 u i rc mie I d i t Li ona I
po ico I 1I 1 i 11 lo t ii I i Ili cre I,,LS i n \ada P iil 1d II T- ;1( M 1()In -

cl i ti i t~r In~ rol i I,, o thIi S t '1)(, 0 1 d i S t [ ir h 1! I (_ 55)11(I d de- nihu

I argc 1% on how tinc V I ii,( 0 1i l-I('!d oh! a t ile Cw irl, ,omp;lux (e. t,. , lwoar-i

otoperit i on ot thc pa r -k , iI ,pittion of in 1lng I ro:ll ot~r tIc il i ti' dur-

l:IZ LitI it, ;wur- rulc 01 n c rlin(- (,I' 1 ih uor ill th - par, Iioilr-;

t. F: I t-i iewOl t 'a:. t 1 1~ . sIe'1 ei r r<Io I t i o0

Ill 1 1 t L I- t he t fLY ii Id m,-re e f fi cent plan TIt alt anot he r Ii

i onl fhlir I 101'utriiet io :: i ns be fo(r e t hein , it w'ouldc he nec(essairv
orI-v t hL' SI niedcwiter i ng tanks since they would be wi thin the propilsud

llint h ii Sx'l 1hs' 'hr, t he' i tv must providL' ani al te2rnative

Li Lho, o! jn h Ir' 1mi ;w II' l 'N prune; method i s di ;cu-qsed inl Darigranhs
l~t> o iv ~; i I L! 5111) c1 n e -,L;I rv or M) PI tha I li a:-

1~~~ j-t Dy Iol'n

7- :1 t1 !I ,%' I i I( Oil t 0 I- I t c t 
1
1irh I
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m, I'' I' r1  I C I
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a.tiL r I CS 0 Ll I-i 2 I ~i )a c t

US .,e IdI 1 od e D.( !It

.1 4 Ille 0 S I L', L I 11,111 c Ce I alI i cnmout wooi 1 e excava tud throug 'h Lake-
~ wPark. 1ho OverClland r,,ute WOUld allnow dry, excavit ion of most of

hec c hannel1. Winks wou 1 1 he stabhilized and pro toected , where nece ssary,
with fa)r ic-form pavement heforo water would be let into the channel.
C'hannelI enids woul b( e exca-vatod last in a manner that would minimize
urholIit: is t he channelI fills. These Moasu-Lres, would ensure that the

1710uit 0.' SUS[Indo'd sod (AMent entering the Wairroad Riv-r and marina bas in
wowi I d be minimal aind of short duration.

\ppr, xiiatel v 10() feet 01 riverbank hahbi tat would be lost at the
.t;1" LioU 0 Pro po so d caianne I . iiowever , thle corners of the channel mouth
io 11d' ir-iort,J with ripluap to prevent oros ion. The extensive surface

arowC ir1n1 intorst It 1jal p~crovt deLi by riprap would increase the diver-
t,, oi :1,ia) :Lit all, Provide partial replacement of the lost bank habitat.

cal 1t 1 011, tWIe -11)r 1c-0orm )avt-ment should provide hentilic habitat

11 .i S: I- U ItL )C iI 1 )% t l.

ho rotOsd cau 1il lkgnmeu'It was Chosen to ens-r0 that tho project
a .1:1 e :1i alan i tpac(ts on wet lands . Much of it would ho excava ted

C:.>id With All IeVationl of 1062 msl (meain soa level) or higher. The
l %aet ould, howeve-r, interscct a wetland area of less than

ont- ,lal f acre (F igure 2) . The area between elevat ions 1061
auld 1062 :lsl iappears to be a reinnant from past f ill ing of theshrln
1,Lt I 111dS . I t has no) standing water but does support vegetation, predom-

Want I thle piant rood! (Ph ragmi tos cormmis) whiichi is indicative of a
blbwater table. The area ima he used bIwtefw for niesting but not
orIisli spawnin , as; it is rarel%: inundated.

I. - Chang ing the alignment to avoid the wet land was not considered prac-
tical since it would require relocation of the entire sewage treatment plant
l!"Id the newly constructed municipal swimming pool. This impact has also

been eV.a I uated in the at tached 404(b) evaluation.

Iterresttrial ;inpict

4.1t8 Impacts of tic, chianue cons truct ion On torre.- trial habitat and
w,,ildlife- would he minimal. IHie -hannel alignment -ro-sse5e open city

arkiud eiijori1: of the0 are'a to lie- exNcavated would he mowed



I-1, I5 S l W i i 1WoL I 1 11Ij) I'rt S is d I i L In ials. 51:1II r Ve C' er~i I-

:., LIl coli t c ro is > I i IA ko t. L ,; .: !r T( ld l vj~t* I. o I t IleS;

treC 5 1 l 1 1 111l 0 Li i t I-rlss II ipolt;tx I h( F IowI

19 t L; 0c m c of tile Ela to ri I to e ho : o c lil tL aT 10; 1 lo o CII 2( C11aIM1

nel a~l ignrmcnt had o r 1i nao I Iv 1)e 1)11 lIS as I I , SoinT)I ,,:L Lro uI lv

to r nut ri ents , hea0vy ;110 tois , and ch1 or 11nat oP i lvdrocarlw)' .I >0111)1 05Wo 1

token at random e1 1 va tion; a t f our Se lec ted !Dormil loT iti ons :ont, near

the rilverbank , one CI(-'Los to tile' s ludge ataei:;tm it 1110sea

1l~al~lo t pant, alno tWo) ilnt orciIto ICoaLIt I n a Ionl., tl propo- j~ 11I

,11 igjaMont (j'Xbtbt .T-l I .A totlo ton 5:1011 1 r ti kLi,

k:,2 ~ ii o C.lI j ar~leto; Li c 1-2) nor tc 2co-oorol t-
L nvire ine ntal Protect ion Agency LPt)at inda r d; 1or (reo t jokes- Sodtin n t,

The sai-ple taken from te uIae to the 2-foot dt I~ all O'cent tO thl e-

age treatment plant (1063-1061 ns i) shojiwed evidence thotL seoiIo s? 1(!100

iiad heen spilled around tile dewaterin.' tainks. tilt, sarI;)Lc OX(0 Led IIPA
S adrsfr h 11 wighlliCheietcal Oxvge n Demand , Copper,

(van ide , Lead, Me rcur v, Total K e 1dah I Ni trope n, Amon iio N it repn , Totail

Volatile Solids, and Zinc.

'. . -1 At 11l locatio)ns, liPA Stand ird., ' :tro ox woed for tilt Iollowill,:
;i.1r 10111l, Cl1101111 ci I ( v pen l and , ('- 171 11 ,- Fo ja k Io Jai I'1 L ro;lon , .\I 1:-I

'I it rkog en , and'l ' totaI oa t i Ic (o I''L I ov L, . it beou o h TMted tll t' t

!.PA guidelines are intendod' for Int, 'not tootsod i:oat an arc not Liirec(ti:.

app Lica;)le tO SoiI 1oins .~ wer ol':usdfr eorolopurpOo5,

Po'Yr-i r and J ,l~itiCs u: ll>VL;iil 4itil oto

.'L11 (U IA) WLtre c~oslltod iboit l .- 'I jIl ' I' M

T'~l II~ I~il ton t ttl t: L0 L 11 11 I t 10(1 t t LI ti

tL; L' o til ofX tC' araL~Oh ti tL It!'!':It 'I In1t 111l n-ic,1

tit'll is iccornptish I510 ileanl Fmlit, i~ o I)t iit~ or i 1wr.n: to pro1t e ct

toeL ionnel fro W IVC !lltCed SiC di7A't it ionI, or road. a110 'parking lo t f iIl.
Ind1 or landscaped park hc-rins .I coo- i!11- 1:212 hO :I, - sr oll I

rol:,ove ior i r 1 o 'I 1 -Ot '' ' 1 I 1-- - Sl tI1 5

tI It i ...

e ~ ~ ~ ~ '1Itir, -hi



,.d 2 'Ihll ,hol.1il anal1; vs is, raveal Iad thit cv\'nI de I .,vu at s-implIing stat ion
II I Is-t d anI t Ink r i sr 1,1 i

5  
I-t any Ir v t 11v125 tino mu-sn Ia c 5 kcIoI cva n Ide a It

Ii I Is taIt I)IIoS . Fiharefisri' ti Ill- MA Spai)' I id that m~litvr iai I e-xcavaited along
lt II I r s t 100 1 ,C, t ilan a11 t t be FrI VerbanIk -- '5 I d I e 121 Sic e5! above L he P rotinl

I - ri d lie s i t! ,L i t Ia dW I t t' r"tn t InIk- lItI t i s Oant aIm I na't '-d by slv2 s I I at I 1 I

I5 sl-s t !ta 'I "-ILa .1 .1 t2 .t d r t i. Isa s ' i tcsI'd 1 iJ>. Kr I' t 'W

k'k x> n t ha i~t t nt " t 1. i'".' 2 nn i 11: n. I I t

i I and1' deccl ,isi t ha t tl'B d 11 ,i .I tc Wi V it 11 ii t I! It L I 'ln W w iil I d it

t ",) Vcd takr 4 spas'l I . A s5i21;I a, t ram til hL' 2 h' in I t Wit i is 1 1i Id!ei soi ()11 fr (:' 8
a 10 feat ha1 lI t Ill- 5Iit (a t til Seiig t ri'alt !seilt 1)i clilt di na M)t show UV iden'1c e

con at 'im 11'1t IanIt. 1hO coil reta 1 lram th, t ink' sassild be Oisae f in '01mpl 1 jam-a
with at salII d Wslste (I Ispossi IP 1an1, In'li dIII,, a d ispasal ISIte-, to be deve laped

w I thi and appraved by the 14PCA.

23 Planning, is Ii prag,.reSS ta r a new sewiar t ra ltrtit plant 'or thet i tv
a',arroaid. However, thet l'atiai:. iml t raa!.nst 1512 t ia ha-vei tnot b)een
i n'il tcd

2,Construictioni c the new tllint 152i, st r,- lit>! to~ tilt marina channel prol-

ect. The channel wanld proh~iblv bet cast ri- tad priar to completian af the
llt'w; t rcatmen t p lan t, requii rt r-mo v.i 1of t he "'Inld ba 5 *resent ly used to
lewat er diigested si nd ce V'3I I at it wanuld Ii ma way interf~ere with sewage treat-
!-tent, this iction wouild raqilirt- an l tarnaitt 'McitiS Of ilsndlingi or treating
tfth, plrodlit t a.f theW I -ie St r I it. 1 CS diat t I 1. 1ig t Sl I s in Water) . The city

ati irr a, hI -dae C1 L.1 1 p in t. st 0rT-L t !t , I ide in i hiolding pand until
the iW p1~m i , ons astr nt. - : .iI,,m sand, si w-d, b), i ssnstriic ted adjacent to

tilh e 1xsti * tt- Irltment P .. 11t 5"- wsi 2. i i t hI 1 _ ,, t I ive r of clay, woul d

v u:ar 509 -Sjs:,lra I -. t 2.------------s t d'Is lndge SalI ids

1d be L; ' c i d in 1 1 1 a,1 :1'!"t -st-agJ_:k 12 f wa3ter thraoigh
!ItdI ke woun!! -_ikc ic 'I' 1i -. ' -1 a i 1 C. fa"r OVAnaOrat IOn . T'h e

-.. It rveled If tt- r tha~t, h"n 'ri A 1'iv. t- I-ce rarsa'.ed and placed
itt 1 Ianid: I si1t a. -Th" :,I *.- at . i- 1. dn !is !Isiina natld Wonld

SI ila3r t- t 1 PI-sr .- t I rc "-t l In at wani 12 be that the
1 1 t w').1I' id ha X ,s-t t '5> 'ar- 'I nl -' in,t Ion atf evapora-

-a n rinat-aP- i wdrmin we t lon ger citd

I ;it b) mrt -iit'stsst I-: c1-. -' ti. d sl be screenedI
rC tat-k. tf hit i:7tnl- t

-sIt Inidu- s>1,c-sI i 21!' n-st rulct ion to re-route

tilt, t relitmtett tplait 1 :1 -t; t, t'- tailt the existing out-
Ii I t t It,- Moil tb a t t I in r r T-a. -tr 1t - . . nt-i autfail be

V s-;.r ltp 7iri- 1, 1~. in i ltearim measure
th, n)! t he .w, 1 11. r, '! I it I i h rge to

iii IKt C I, .,T :I t It share Of Lake
tiu Itlt Ii i: . t i :'. sitsnt Oust fillI are

t: t I I tn ;1 c. - i t v ;,i r 1 SssIltt flnes,

s ik! '. i--i' it, t-- t 1I w"IIl he 60

.-. t i iris t~ r 1 1 1 T ' lf L- ot deep
t ra n hI . h T 1 rk.1 ';. t 5k2< he 2 to 3

.1 h t t'--b n



I'i t h i nst s -- t - , t i itt in n itt nlc oi-- tk tip rivr
I)c th r:ip'li h t i hirt 1- t c .

'All) HA if1 i . I t 1 s C i t O t ll i t ,ithe I I t ;I r t 1 L 'ts t I I . r rt
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-I"', - l Ae flow l 15),O1 50lll00s per daY should be slIfficient to ke t) t 1 I -

flll -I -n ,nil ti 0rM 1 Channel unde r tie ick- C (-r tile dispersal t tip- I f I ', l t,

liinit d diIlti l o t i le ef [ lit' nt :!,; IV CC1r % I n t e lake is f rozli. TiL, r t, -,:

t _ r r i , t innll haU,'Anse fl - the o Il-sh1r- sandbar, hut this is nit sll,:: ,
t I Ii si i i t i lI prob _,hIen.

. , NO ,1 tCril) AilI I'rn 0 hlIPs sh-lilId il ht , tr h'- ,se thI effli nt is ,- lIori-
nated. It rn .k' C plhosph0 rus i llI J t, re;nd i] ini, r u ited by tile :x t cis iv

l t Mtt i I l iitwen the Likushore and s,indlir. Any increase in the
s On it io:i ot susnelindd sed iment would he. insainiti-Ant compared to the ;ItMilIt

A , o r, I.n i-, n atmat ter lrescnt on the' I,- !,,,t tnm inl the beds of 'q,ni I
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-) b k-w - 1 1 w, l l i- t e t'i. :, i I r ': ,.it h l (I1 1 chann markin .

u.:p, 1';ills

n c tin o r rcv raci c it iets are present ly planned for the new
marina, ioats He rt:ed there would have to enter the Warroad River for

-;asoli n and sertice. Increasing the use of these service facilities
wou Il increase the risk of .uel and oil spills in the river. Education
o marina emplovees and tue general public would help to minimize the
occurrence of tuel spills. Likwise, the installation of floating

n1oilis at beat-IfUeling facilities would help to ensure containment of
spills and to tacilitate clean-np operations. Because oil and grease
lov-,s in the river and lake chainels are above aCLeptable levels,
:urther -pills should he minimize-d to prevent furtie r degradation of
wit er quality in the river and laie channe ls. The installation of
I ii ing .acilities in the ne w marina would decrease congestion at

-iting tacilitis. Fuel spills would likeoly be confined to the
-,acirla Hasin, acillitatin; Clnan-np and prese rving water qiulalitv in the

,1-2 3



,do i a rv: W a- tie-
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I The proposed prLject Wo Il not be expect,-d to have signif icant iM-
paL:ts on water quality. The absence of fueling facilities would minimize

the likelihood of fuel spills and nil and grease contamination. Use of the

planned sewage dump station bv boaters would ir-at v reduce the I ikel ihood
of feca I contamination, high 0 oliform bacteria Ievels, and high bioche.mical

ox'. 'en demand. Since the marina is within a park surrounded by flat terrain

and a residential area, it is highly unlikely that industrial discharges or

ac:ricultural runoff would enter the marina. Therefore, excessive levels of

nutrients, pesticides, sediment, or heavy metals should not occur, and no

decrease in the ambient water qualitv of the Warroad River and Lake of the
XAOods would result from water circulation through the marina.

A.34 The present shallow water counection to Lake of the Woods in combina-

tion with the new channel is expected to provide adequate water circulation

through the harbor to the river. Water would circulate as a result of fluctu-

(tin; surface water levels, due to precipitation or control of lake levels,

and from groundwater inflow. If stagnation would become a problem, it could

he solved by deepening the channel to Lake of the Woods, or by providing

Mechanical circulation. According to Hickock and Associates (1977), a

'onstant pumP discharge of 350 gallons per minute would equal a complete

total volume change of the 46.5 acre-feet every 30 days. The installation

ot I water circulation system would be a local responsibility.
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i'.Rd]nlgt4L, rt ] nd li r ad r atend "I Pt, c 1ts

% No lle'din)''Y s;pti'" ies inllib i t t~lin pro ject area or its vic i( i tv

V t' , t Itr I e 111 gL i 0(- 1 .\ r' t C p -r-4r i n e fa I co n (Falco pt regrinus tundrius)
::iav migratL' th rouh the area i n the' sp rin4 and tall but the area does not

Jrovide' -UtI tab lt nest ing Sites. Const ruction of the channel would not be
expected to interfere with the type of rusting or feeding areas utilized

by the peregrine falcon.

4.30 The project area would be within the range of two threatened species.

The bald eagle (Haliaeetus leucocephalus) may nest in the more densely
forested areas of Roseau County near the Canadian border. The project

1P area would not provide suitable nesting habitat, and the bald eagle

would likely avoid the project area due to the availability of less densely

populated lands. There are no known active bald eagle territories in

the project area.

4.37 The proposed project would fall within an area designated by the

U.S. Fish and Wildlife Service as Habitat Zone 4 of the Eastern timber

wolf. Depredation control may be practiced in Zone 4, which was not

designated as critical habitat. The proposed project is unlikely to
affect the wolf since habitat and prey species are not and would not

be available in the project area.

4.38 Tlie [.S. Fish and Wildlife Service issued a biological opinion

(Exhibit J-4) for this project on 17 August 1979 indicatina that this

project would not endanger the continued existence of any federally

listed species. There is no critical habitat in the project area.

4.3Q The State of Minnesota lists plant and animal species which require

special consideration and management. The lake sturgeon (Acipenser

fulvescens) has been listed as a species of uncertain or changing status.

That is, a major habitat change could cause the species to become threatened.

A review of the life history of the sturgeon indicated that, since it re-

quires swift water or rapids for spawning, the proposed project would

neither contribute nor eliminate habitat.
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.00 ADVERSE ENVIRON.NTAI. EFFCi (2TS WilCH CANNOT BE AVOIDED

;ecrrestrial Iabitat, Land, Ve ge tatioi

.0[ There would be a loss of 3.8 acres of land area and its associated
vegetation including one-hal-I acre of wetlands. Although the path of the
c'hannel was chosen to avoid trees, a few would be lost. Loss of vegetat-

ion and land would result in a loss of habitat for birds, invertebrates,

.11d marmals. Except for erosion protection areas, channel banks would
Oe seeded with grass and possibly shrubs and most trees would be replaced

or relocated. Many of the animals would migrate away from the area tem-

porarilv when disturbed by construction, but some subterranean dwellers

nay be destroyed by excavation.

Benthic Habitat

5.02 The opening of the proposed channel into the Warroad River would

destroy approximately 100 feet of riverbank. This involves the loss
of benthic organisms and habitat, but this amount is small and would
probably be offset by new habitat made available in the constructed

channel, particularly where riprap would be placed.

Noise

3.03 A temporary increase in noise would result from construction

activities. Use of the park may be limited by the presence of machinery,

and air quality may be degraded by emissions. These adverse effects

would cease when construction is complete.

boat Traffic

).04 An increase in the number of boats using the Warroad River would

increase congestion and the risk of accidents. However, relocation

of swimming and boat-launching areas should reduce the safety hazard

facilitating traffic movement in the river channel.
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6.00 AL'ERNATIVI-S TO uI- PROPOSIhED ACT ION

No Action

6.01 If no action is taken, there would be no reduction of park land,
we tlands, benthic habitat, or terrestrial vegetation. The likelihood

of water quality reductions would be low because there is some natural

circulation, but it is not likely that the lake will completely flush

out the harbor. Since the harbor is shallow, any fish that might emi-

grate from the lake or be planted may not survive the winter when dis-
solved oxygen levels are low. Lowered lake levels could trap fish in

the harbor. With no access, the harbor would have little or no recrea-

tional value, could be aesthetically displeasing (heavv plant growth),
and may breed mosquitoes.

6.02 The marina basins have been completed for several years. If no
connecting channel is constructed, local sentiment, which is strongly
in favor of the project, would probably demand some action. The property

might be transferred to a private developer for completion. Several

private developments with marinas have recently been constructed in

the area and have been highly successful.

Alternative Channel Alignments

6.03 Four alternatives to the proposed channel have been analyzed
(Figure J-4). Alternatives A, B, and C, utilize the existing, shallow

connection between the harbor and the lake. These consist of a dredged

channel to provide access to deep water and some sort of protective struc-

ture, differing mainly in alignment. The fourth (Alternative E) is a

variation of the proposed on-land alignment. (See Section 1.00 for a

description of Alternative D, the proposed plan.)

6.04 Alternatives A, B, and C would require deepening of the existing

access channel which would cause the destruction of shoreline wetland.

Dredging impacts would also result from any of the three. These impacts
would include destruction of benthic habitat and organisms and short-term

increases in turbidity levels above State standards.

6.05 The sediments in the proposed dredging area are considered polluted.

Since State policy is to oppose open water disposal of dredged material,

an on-land site would need to be located for disposal of wet dredged

material. Dikes would need to be constructed to contain the dredged
material.
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wain woul [11 it, er ,pd to tle trth 0! tIIe iert st-nt OIn u- Th ihane
would then be centered ist, Lwtel t wtoot old tin. n5 l- tI Is.

h . I File -xistint; I)ridc o n CS..I\ 7 4 would place constraintL, on the . iz7

t LateroCra t en1terig ti tk harlb or. ' I o lOW.ost part of time hr idg e

is at 1(170 ms. iinimum hlitImht learaince during hi h water

(l )(4 Ms I would he 0 fee't. At average water I evelI , 10 to 11 c ct 01

Clearance' would be available. Channel width is onlv 20 feet at maximum

depth.

L. l o .) I tr at i VeaC - s wI i c'h include a ncw cianne I to dep water in

i-i L" to, , , ,:s wou d relieve, or at 1eas-;t not incregase, tie present

onos ti oi 0 tI o chIanno1L Ilad in in to 1,ake Of til oods L-roM tihe Warroad

iiv e r 1" providin., a Oo[larat2 access to tile Irikc. However, this po;slhlu

reduItLi on Of CLnestion would 'e o se t b% the need for boats from the ne'w

marina to ,nter the Warroad River harbor for service and fuel, increasing

th densitv o two-way trafic (as opposed to Ilake-!,oumd in tlt, ::iorning

•dm n,[l ror-bound in Lhe evenin g) and the risk of accidents. Also, it

wold requniro a trip of over 2 miles from the new hiarbor to the lake and

into tile Wacroad River. Fuel consumption would increase and recreation

titi would be diminished.

Alternative A

I Ii. Alternative A woul3d it tie construction ofn a straight ciannel paral-

., to the existing Warroad Riv.r channel from the CSAI 74 bridge to tile

n)-Ioot depth c(ntotir in Lake of thL Woots. This channel woild be

ICeet long from the bridge and wouild require the dredgnig and on-land

d is[×sal of 1pjiroxirlatelv 115,000 cribic 'ards 01 material. A larger

rad iis would me required for the 90-degree turn ii:mediatelv landward
I l tIle )ridge to ensure time safe maneuvera T of boats.

6 . i1 A protective, jettv would he rcquired flor the entire length of

_ , I Anne I A, o high maintenance drLdgLnc ' xond i tIrc. wSOld be incirrtd.

i ttorai Idrift of setdiment would be into rupt t, anId Iitc roas'e deposit ion
Winl d c0 ctir a long thme norLI ed 01 Lhis Jetty, eventuallv passing tho

tnd and blocking the channel . lT I,. i construct ion oI a cliannel t irouyji

the sandbar would l10iminatc part of t ntrai wave i,arrr.

.1 Thi bo ne! it-cost ratio for AItcrnat i ve A is ,.p)o, wi t a totalI

;iro ;,It ('(.5 t it 'I 2 62,000
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.A ternative B

o .13 z,,ternative B would inve1,t t , construction o; a channel similar
in <liignnnt to Alternative A. It would incrpor-att, "dogleg" to the
southeas , approximatly 8) 0 ,tet I ak wr ml tI i dS o !I i4 bridge . A
second turn to the northeast would Ilii n the channel parallel to its

original heading. The purpose of this des i,,n teaturc would be to sup-
press waves traveling landward through the channel into the harbor and

to compensate for the loss of sandbar protecticin. This channel would be
SIC) feet long and would require the dredging and on-land disposal of

approximately 120,000 cubic yards of material.

6.14 Alternative B would require a Jettv. A Jetty with a "dogleg" would

require additional fill for the turns. If a straight jetty were con-

structed, it would not fully parallel the channel and would not be use-
ful as a navigation aid. Safety and navigation would be a concern for

this alignment. Extensive marking of the channel would be required, in-
volving annual fall marker re:;ioval, spring replacement, and maintenance.

The turns would increase the likelihood of boat collisions.

t).15 Potential benefits for Alternative B do not appear to justify

te additional problems and risks created by this alignment and no

benefit-cost ratio has been calculated.

l ternative C

t.l1 Alternative C also utilizes the existing access channel and

conrtinues northeast for 600 feet. It then turns southeast and proceeds

;nrallel to the shoreline until it intersects the existing Warroad River
;:.annel in a broad curve. '1,is channel would be 3,800 feet long and

w ld require the dredging and disposal of approximately 115,000 cubic

'-Iris of material.

r, . 7 This alignment would be between and parallel to the sandbar and
t:o -mloreline. The sandbar woold provide some protection to the chan-

:1, I, but a single breakwater mrax be necsarv. Although wave deposition

i it.dfment mai be minimal, littoral drift would be down the channel
:01 ould cause serious scdimentation problems.

t.I The two 90-degret, turns in this design constitute a safety and

:i.ivigation hazard and, as sucI, L ,,tj . wcquirt e: t1l1 1VL marking and

nt enanoce . in Channt-l B.

,,. I is a ltornt i Ve w I IL' cans L increased congestion in the Warroad

iver. It is also the neist snita , li r j nmt for the future develop-
,.nt ot a proposed h.rbor tor sailboats aid comnercial fis'aing boats

the shore ,f the lake Tis iarbor woL Id requi re extensive wet land

,Xc'<It L)O11. iert, are no pl.ans to dev, lop this at present.
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7.00 RELAI ONSHIP BFI3,1'.I'LN IO(.l[ SHORT-'TERM'. US ES OF THI' ENVIRONTNT AND
113- >L\I NTNANCL? AND) lNliN M I_; I PR(DUCTI ViTXY

>ttort-T 'rm :\d\virse, Im[ its

7.01 ncStruCtion l'tiV iti-s Wun ld creatc noise and sh,)rt-term decreases
in air qual 'ty. ongest-fon in the Lakeview Park would increase temporarily
while construction crews and machinery art' present.

iLong-Term Adverse Inmpacts

7.02 Nc irretrievable commitments of park land or lakeshore would be
made, and wetland losses would be minimal. Future land-use options
',ould not be significantlv restricted.

I.ong-Term Benefits

7.03 'The long-ter, benefits of this p roj ect would be economic, social,
,esthetic, and recreational. lacreased revenue to businesses may be
expected. Completion of the project would permit the use of a major
eature of the park and would encourage further construction activity
leading to completion of the planned park. Quality of life would be in-
creased by aesthetic ieatures and recreational opportunities.
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9.00 COORI)I NATION

Cultural Resources

9.01 in compliance with Section 106 of the National Historic Preserva-

tion Act of 1966 and Executive Order 11593, the National Register of

Historic Places has been consulted and as of 13 May 1980 there are no

listed sites in the project area. It has also been determined that

no areas listed on the National Register of Natural Landmarks will be

affected by the project. Coordination has been initiated with the State

Historic Preservation Officer and the State Archaeologist. See Exhibits

J-5, J-6, and J-7 for their responses concerning the proposed project.

Detailed Project Report

9.02 The following agencies were consulted during the planning process.

*.ost were asked to indicate their choice of the preferred alternative for

construction.

U.S. Environmental Protection Agency

U.S. Department of Agriculture - Soil Conservation Service

U.S. Department of Coimnerce - National Oceanic and Atmospheric

Administration - National Weather Service

U.S. Department of the Interior - Bureau of Outdoor Recreation

(Heritage Conservation and Recreation Service)

U.S. Department of the Interior - Fish and Wildlife Service
U.S. Department of Health, Education, and Welfare

U.S. Department of Housing and Urban Development

U.S. Department of Transportation - Coast Guard

U.S. Department of Transportation - Federal Highway Administration

Minnesota Department of Health

Minnesota Department of Highways
Minnesota Department of Natural Resources

Minnesota Historical Society

Minnesota Pollution Control Agency

Minne ota State Archaeologist

Minnesota State Board of Health

Minnesota State Department of Administ:.ation

Minnesota State Planning Agency
Roseau County Highway Department

City of Warroad

Environmental Assessment

9.03 This assessment has been sent to concerned Federal, State, and

local agencies; interest groups; individuals; libraries; and the

news media.
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United States Department of the Interior
FISH AND WILDIII L S-RVI(I IN PLY REFE TO:

Federal Building, Fort Snelling AFA-SE
Twin Cities. Minnesota 55111

AUG 17 1979

Colonel William W. Badger

District Engineer

U.S. Army Engineer District

St. Paul

1135 U.S. Post Office & Custom House

St. Paul, MN 55101

Dear Colonel B3dger:

We are in receipt of the environmental assessment for the Warroad,

Minnesota Small Boat Harbor and Channel Construction project. We

concur with the conclusions in the assessment that no suitable

habitat exists in the project area for the Gray Wolf, Bald Eagle

or Arctic Peregrine Falcon. Therefore, it is my biological opinion

that the project as currently planned, will not jeopardize the

continued existence of any federal listed species. There is no

Critical Habitat currently designated in the project area.

This letter provides comment only on the endangered species aspect

of the project. Comments on other aspects of the project under

the authority of and accordance with provisions of the Fish and

Wildlife Coordination Act (48 Sta. 401, as amended; 16 U.S.C. 661

et. seq.) may be sent under separate cover.

Sincerely yours,

Harvey K. Nelson

Pecional Drcctor

,xtirBTT J-4 J-40



MINNESOTA HISTORICAL SOCIETY

I DCeember 1976

Colonel Forrest T'. Gav
Department of the Arm%-
St. Paul1 District,
Corps of Engineers
1210 U.S. Post Olffi ce and Custom House
St. Paul, M innesota 55101

L Dear Colonel Ga's:
NCS ED-PB

RE: Small Boat Harbor
V arroad, Minnesota

Koseau Count;

Both thle historic and the archaeologv sections of thle Minnesota
Historical SocietY have reviewed the permit described above. I t i s

the opinion of the former section, with whom I concuir, that no
hi storic resources will be affected h's the issuance of the permit.
O~n thle other hand, staff archaeologists are concerned, and 1 agree,

hat the proposed project mav affect as vet unknown archaeological1
materials. Prehistoric habitation sites in MIinnesota are frequently
located near the' Out lets of streams and rijvers into lakes - - such
ais in thle case at hand. There fore, I wonuld rccoimnend that a shore-

line reconno lsanPce suirvey be conducted ,before const riCt ioni beth ns,
Of thle irea where the chainnel is to be Cut and where the drc-dce'k
spoil is to be deposited.

Such :a survey mna' be conducted b' an's of thle persons whose
niames appear On the appended sheet . Sh onl (v on have an' qunest ions

von m.v c' out act M!r. *:dwa rd L fs tr om , Sn rve' :\rctaco loc~t, Minnesota
Historicail Societv, flki ldin 27, Fort Snel ling, St. 1P;ul1, M1ilnnesotA
55111 , PhIoneL 726-0i)30.

Naussell k. 1. Fridles
S tlte lfi tonec ~' eservaition officer

IIS 58 nainafed 184i *) Ih' ((-1 in~IliII? a an in Ow'f~:II 1*



UNIVERSITY OF MINNESOTA Dea,tment of Anrnropology
1WIN CITIES 215 Ford Hail

Minreapolis. MNnnesota 55455

€," ,

/

October 19, 1976

Col. Forrest T. Gay, District Engineer
Corps of Engineers, St. Paul District
Regulatory Branch
U. S. Post Office and Custom House
St. Paul, Minnesota 55101

Re: Flood Control, Sauk Rapids, Mn.

Small Boat Harbor, Warroad, Mn.

Dear Col. Gay:

I have reviewed the reconnaissance report for the proposed flood control
project at County Ditch No. 3 in Sauk Rapids, Minnesota, and the small boat

harbor at Warroad. A literature and field survey will be necessary before
I can recormmend one of the alternat~ves suggested.

Sincerely yours,

Elden Joh son
ILate Arclaeologist

EJ:bw
CC:Russell Fridley

lXHIBIT J-6 J-42



MINNESOTA HISTORICAL SOCIETY

I" l li Forr-st

ii ; It -In r i c t

XI~n v~ I ii: 'uri~(tituil ~ tiw Iilsojti f t

A'. l~ll ltrusI C I'' \Iw Int~ .I11I; li

L I 1 , 111 1 1 li'I 15 ii A t I t (I ,
Iit 1111 Mt I IrF I o r .L I r I 1 ) 1T?; I

A 1 ~ t 011.1 1 . 1 * t ~ ov i i lt11)1 1 Il ' i



i04(;) ( E) EVALUATION OF THE
SMAIALL-BOAT HARBOR CHANNEL CONSTRUCTION,

WARROAD, ROSEAU COUNTY, Ml-INESOTA

t'o' following is In Llvt1 iat ion of the proposed construction and fill
i, t ivities in iccordan-e with the requirements of Section 404 of the

',.< .7oatcr .Xc I > 1 '- 7 ('",1li" 1.ow ¢)--217).

PROJECT DESCW IPT ION

:he. proposed project would consist of a 1,700-foot channel excavated
t;Ir'uilh the existing city park in Warroad, Minnesota. The channel would

'Tnn ,'t in existing marina hasin with the Warroad River neir its nluth,
t provide access to Lake of the Woods. The marina basin is currently

.:d!eCted to Lake of the Woods b. a non-navigable ditch.

a. jescritUI n of thl prtposed discharge of dredged or fill materials

w ,neral chiracteristics of material - Three types of fill

Mit 1 iiL ,l 11 pa:,d (a) the banks where the channel enters the river

c: the mar - wiid !,u protected with clean riprap; (h) channel banks

I d he pr t,- ted by fabri,,-fc rm pavement which consists of grout in-

c e(ted into, a fabric matrix or form (when the grout has dried, the
fahr -f-,m pavement resemt-les half-hurled smooth rubble); and (c) some

matt iil excavated to construct the channel would he placed alongside the
-hannel ali goment tliis would include that part of the channel which

,,i:oses through a small wetland area near the existing marina).

(2) Quantity of material proposed for discharge - Bank protection
vntiid be accomplished with the minimum amount of material required to

provide the desired protection. Approximately 200 cubic yards of riprap

would be utilized. Approximately 83,000 square feet of fabric-form

pavement would he used. Approximately 1,025 cubic yards of grout would
1e used to fill the fabric. The channel protection embankment would

require 800 cubic yards of fill in the wetland area.

(3) Source of material - Fabric-form pavement and grout would
be purchased from commercial suppliers. Riprap rock would be acquired
from agricultural field piles. Wetland fill material would be obtained from

excavation of the channel.

b. D)escription of the proposed disposal sites for dredged or fill

nviterial

(1) Location - The fill activities would taPe place in Lakeview
Park in the city of Warroad, Roseau County, Minnesota (Figure J-5). Fill

would be placed In the excavated channel where it intersects the Warroad
River, and in a small wetland area beLow elevaLion 1062 T.:,. . (mean sea

1eve I) cn ti guous with the shore of lake of the ',Joods (Figure 1-6).

(2) Type of disposal sites - Fabric-form pavement would be
placed on excavated banks of the proposed channel. Riprap would be placed

to protect the transitions from channel to river and channel to marina.
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Some maiter i a I xcava ted from thu channel wou 1dc he 1 lact (1 in aI wet I indP
bre t It On 1 Y tO Lhe ox tent necte5 arx' to pro v ide terturdpetti

of the channe-l From the high lake love>].; and cvs(iu

i) Met hod of d~ischarge - hliprap aind :a tdmtr
1 Iwe(' %.,i th construct inn maichinerv such a s fro nt-end ( I ehroor , r i
'it 'tticket!;. 'nt, rooric-bormi pavement woulbe ho taced( or tow

anld fa.istened dovwn. (,rout woII l then he puimped into th chne in o
fahr ic.

(4) I Nhien will disposal occur? - D~is posal weoul d o c tir dl r i my
ex~avation of the proposed channel. This is projected for the.

COnIstrue t ion seasonI.

5)Projectcd life of the project - Thu projected( life. of th
pro ject is 50) years.

( (,) liati'Tnktrv - No open water dipsa o4ul1 Iwh inchluded in
tile pro i cct .

.PiiYSI;CA1. 11IlF!72VTS (_r0 ('FR 2041()

a. '.~etiail Les-!t ruct ioii of KHtluo Oi~tts on ( 4)lI

I "1 11lii proklttion h wtet land aIrea receivinlg exca1vaIted

mait. r i Il for theC p~r tCtivU 11rm would he emve fro'm feodcllaill product i.n

(2- ) (cntra il hal it at - A sna II irn~toint of Itruinestitng and
feed~i, im ahita e eliminaited hy the plaicement of excavated materiail

(3) Net inig, spawn ing, realr i upg, an1d rt;; t i ng siJ.tes for aqilat i c or
:001 -'t ie5 - It is niot I ikelv% th it tile impacted airea would prlovflt (11 anti1

op in ingi o )r remarintig hI tai t at ict it is- aot the norm I I ac l evelI . X

inI amounTt of itate rfo'wl hah itat could he el iminated.

(4) I Those aIreas se t as, i de for aquatic environment study, sane-
or ref ie - ':o areaIs Of this, tvje tre' Withinl thL probet areal.

(5 Nattural Idra i nape cliarae terist 1ics - The paeeto xaatt
mi ttr i It, to morm, pro tecti ve hern would I tIt injterfere wi th naitural tiain-

.11:) oate ,r ist ics; tiler than in the sal ra iet:covered P thlt

Sc Md i men ta t i on pa t te rms - 'Ph i ,t)ro Ihoo ct a rea wout I o e latdiard

(1 f t!ie 1I a r, s ,i r 1 dn wotIi I o no t intLer fecre wv i t It sod imo n t at i on pait te(-rn,
i t o r I! hrift tI~ in the laike.

(7) hal in itv d istr ilti in - ot appl i call e

8) nl t Ii I I.jIracrer is t ic I'lie, heM place) inl the,' Ic anid
eostnert ha I I v pre-venit fI lushi imp h~v hi h lake hovels , of til areai bhl in i t.

(9)) (iurrcnt pattterns No rtnstruciithu would occur witlin Hte
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lake whichi would interfer, with etirro-,t i tterus.

(10 ( ) ZVo aICti On t-rkosio(n or t )rn damage 1)ro tect- i on - Th orn
we 1110 protect the proposed 'lianic from ,;torn din. Ige caused b 'wave
'I t ion .

(11 ) S to rage arci ; !0r s to rM WaIt er , md( f Id ate Lk:r ; - I'l( 't -
l and are a to he f1 l Ied wul I dno t prIi -; 1 t it al trce, for i; temr

water-; or flOOdwa'ters.

(12) P rime natuimralI recharge a reas - ',( prime natural ec ha rg(
area,, are within the project area.

I. mpa ct:)r on, st, -r co I im 0' CF R- 3 P. 4 -1 (a 2)

11) Iedmc t ion in 1 ighit transmisso - Excavated maiterial woul
be s-tabilized soon after construction to prevent runoff. The banks of
the excavated channel would be stabilized during construct ion before
f il I inr. loeshort-term inc reaises in tumrbid ity' would he expected when
the open ings tL) the, marina and river channel were made.

(2-,) Aes'the t ic Va lues - AVs the t ic values miay be slIight lv ruduced
Ox' the unna tural appearance of r ipran or fablric--for-m pavement where it

w i e visible unde~r water.

3 ) : irect destruct ivc effects-. on nekton ic and planktonic popu-
:.;it las -Nimpac-ts o)f the pro_i'cr, on nektonic or planktonic populat ions

n~lbev'xe r e sn: c -xc. vat ion except tihe open ings to the na Ir ina
~i, rive-r ,,ould be doneC on dr': l'and.

Covering of b enthic coFM!Iuities -(.4 GEE 230.4-1(a) (3))

(1 Actuail cove ring of henthie communities - Only a small port ion
Cite be1nthi c conmn rit ies in the INarroad .! iver would actually be covered

Oriprap. 'lte rock would provide improved habitat for some~ species of
ethcinvertebrate.

(2) Changes in community structure or function - T1he stable
s;ubstrates and interstitial spaces provided by riprap may permit the
localized development of higher diversity invertebrate communities.
Environmental quality would improve slightly if this occurred.

d. Other effects (40 CFE 230.4-1(a))

(1) changes in bottom geometry and substrate composition - There
woul d be a sl ight changje in substrate composition where riprap was placed.
'etland would he changed to upland where berms were p1laced and changed to
deepwater channel where excavated.

(2) Water circulation - Water c irculat ion would not he impeded
byv any of the measures proposed for this project. :irculat ion may be
improved or induced in the marina since the channel would provide a
seconrd connection of the marina with Lake of the Woods.
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(3) Sal inity gradi eints - Not appi iaihle.

(x) Jlxciang 0,f .on t i ttitnt-t b2 j twet, ii , Ii ment t -d n )v lr l,vilrl
watt- r with l tera tior:'- o t I , L i I , o rm niti , -i . i!,ifi , , , I
tion of ioIlogicl I OOT'!il'I I t , n l, I, , r-,'.

3. H!1211ICAL-Bl0u(. ;I ,CAI. IN ,i P\R 'IT VF "F "T (!iT S l' ( I I,

,. Doe s the mater i aI Fit t tiht . X0 I us i ri cr1 t r- I

1.' i i rt i rZi % r r4 i -mi i f t

. lr cti 0! nat ri I:7.-. . t

in: :. :i I t,. po t nt il ii I I , . t i hi t i II. t I1 iln -it . i

c I ., ,.d in tlie wetl and iart' ' ,oWl C X CI I : te d i ,itt t,

trt are a to 1) ft I leodin t,t i . Pilar to t' to. l r t

:itIt, t to tcrsr ir r t trit it w i !i t;.IV t C 1. V '. In t t t

1~., T1 Ft 1 'A .

ti ) " 'j _ji, I I I I I

t I k.. 11 Iep 'Is

, . Io ~ I.d :, n ,~I. - V t' ''. ! -! I ll ,

4I t II I, I t I I : .1 I I tCI . , r . it C i r ,g t a,': t tI t

S . .i,. t r t t it 11 1-W, I L..r <. tland I i 1I t wo l d

s cii , J , In 1 s i tt1,. d Ii Pl lnd ,it n aI i twit the slnu. g, . Mat riaI

I , ' i . !,, ,.I:itt d t ec. -d ig t tire
I't t.ci 0. a~i c I :>..s :,or s..IIz:r.nt I, .r!, iciltior: dIvt o,,e.I t..c ; .,/t .it:

- I: ,'li td, I ;i. :1I *ri It i Pr 1- :,I 1 1 t 1 0..n I ,' I

iE W ,PPL ICABLIE ATER QUAL ITY STANDARDS

. Compare const ituent concentrations

i Ii material to be placed in the wetland would be expected to have con-
stituent concentratinns similar to those at the ad arent receiving, site.

. Mixing zone

:o dis.rharge of liquid material would result from this project.

Based on a. and h. abowe wil I disposal opration he in ronfornanc,

withi appl Icable standards':

Fil I r'tivities would he in cnformance with Minnesota State St.ndards.
Ti rhiditv standards may he exceeded temp irarilv during placement of
we.tland fill, but onlv if water levels in l.ake of the Woods were high.



. SiI]FIAIO: OF DISPOSAL SITES (W0 CFR 230.5) FOR DREDGED OR FILL MATERIAL

i. Need for the proposed act ivitv

'<ipr, i jI nd fabric-form p:ivement would be necessary for erosion protection
,:m IIk.- arid entrainces of the channel. The wetland fill would provide

a 1t, rn:t protect the channel from wave damage when lake levels are

:.iQ ,cMd t,, M.; rLutcurlce L'ehLcle accss tO theC -ovternment jetty.

b. .\ltcrnatives considered

annel bank erosion could be prevented with steel or aluminum sheet

2:il,, riprap, gabions, or conventional concrete pavement. All of these

would be Tore costly than the proposed fabric-form pavement. Additionally,

rock for riprap or the filling of gabions is not readily available i,

'!,ianmtity. Sheet pile placement would result in vertical channel banks

which would present a significant safety hazard, particularly in a park

n re small children would be frequently present. The only feasible

aternative to the placement of a protective berm would be the elimination

* that feature. The resultant overtopping would not damage the channel
;Iink protection but could result in siltation of the channel. Additionally,

,, >Wo ltt; woid he possible. Realignment of the

,cne to ,,' I *the wt, tlmi n woul d reuire relocation of the sewage treat-

,, 2 :Ian t an.: ,,l n ?u, :tic i pa se ,iunN pool.

c. Objectives to be considered in discharge determination (40 CFR

(1) impacts on chemical, physical, and biological integrity of

irrjatic ecosystem (40 CFR 230.5 (a) (i))- Clean fill would not cause any

s Ignificant impact on the integrity of the aquatic system. Wetland fill

woild alter the physical integrity of the wetlands by changing these

areas to upland with a resultant change in habitat and vegetation types.

(2) impact on the foodchain - Increased productivity of inver-

-eb)rates would likely result from the increase in substrate made available

:,' the placement of riprap. The extensive area of fabric-form pavement

placed in the new channel would eliminate a small area from the wetland

fcudchain and replace it with components of the aquatic foodchain.

(3) Impact on diversity of plant and animal species - A slight

inc rease in Invertebrate diversity might result where riprap is placed

Ire to the increased diversity of habitat (substrate) available.

(4) Impact on movement into and out of feeding, spawning,

_reeding, and nursery areas - None of the proposed fill activities would

b, expected to interfere with movement into any reproductive or rearing

(5) Impact on wetland areas having significant functions of

water quality maintenance - There would be no effect on wetlands with

';ignificant functions in water quality maintenance.

(6) Impact on areas that serve to retain natural high waters

,r floodwaters - The project would not significantly affect water storage.
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(7) Methods to minimize turbidity - Berms created by wetland fill
would be stabilized as soon as possible to prevent erosion. Riprap -nd
fabric-form pavement would be placed with intent to minimize turbidity
resulting from channel bank erosion.

(8) Methods to minimize degredation of aesthetic, recreational,
and economic values - The proposed activities would protect the newly
constructed channel from storm damage and erosion, preserving economic
and recreational values.

(9) Threatened and endangered species - The proposed activities
would have no effect on threatened or endangered species.

(10) Investigate other measures that avoid degredation of
aesthetic, recreational, and economic values of navigable water - No
other measures have been identified.

d. Impacts on water uses at proposed disposal site (40 CFR 230.5 (b)
(1-10))

(1) Municipal water supply intakes - No water supply intakes
are located within the proposed project area.

(2) Shellfish - Substantial mollusk populations in the lake would
not be disturbed by any of the proposed activities. Approximately 100
feet of riverbank would be removed, but the 17)i0 feet of new channel
may replace any lost habitat.

(3) Fisheries - Existing fisheries uses would not be disturbed
by the placement of fill or riprap.

(4) Wildlife - The small size of the fill area and its location
in the city park would not seriously disturb water use by wildlife in
the project area.

(5) Recreation activities - Recreation would not be reduced by
the fill activities. This project is intended to provide increased rec-
reational opportunities.

(6) Threatened and endangered species - The proposed activities
would have no impact on water uses of threatened or endangered species.

(7) Benthic life - Benthic habitat lost due to project construc-
tion would be partially compensated for by the placement of riprap which
would provide increased habitat diversity.

(8) Wetlands - A smail area of wetlands would be changed to up-
land habitat by the placement of fill; however, only those areas filled
or excavated for the channel would be affected.

(9) Submersed vegetation - A minimal amount of submersed vege-
tation may be covered by riprap placement on the riverbank. Other activ-
iti s would have no effect on submersed vegetation.
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(I0) Sixe of disposal site - The disposal sites are no larger
than necessary to accomplish their protective tunction.

(11) Coastal zone 7mLnagement programs (40 CFR 230.3 (c)) - Not

applicable.

e. Considerations to minimize harmful effects (40 CFR 230.5 (c) (1-7))

(1) Water quality criteria - Clean rock and set concrete would
be the only materials exposed to open water. The placement of wetland

fill may cause a temporary rise in turbidity if lake levels are high enough

to innundate the fill area.

(2) Investigate alternatives to open water disposal - No open
water disposal would be conducted.

(3) Investigate physical characteristics of alternative disposal

sites - There would be no alternative disposal sites that would provide
the desired protection.

(4) Ocean Iumping - Not applicable.

(5) Where possible, investigate covering contaminated dredged

material with cleaner material - No contaminated material would be placed

in the water.

(6) Investigate methods to minimize effect of runoff from con-
fined areas on the aquatic environment - Not applicable.

(7) Coordinate potential monitoring activities at disposal sites
with EPA - It is not expected that monitoring activities would be required

at disposal sites due to the clean nature of the materials.

7. STATEMFENT AS TO CONTAMINATION OF FILL MATERIAL IF FROM A LAND SOURCE
(40 CFR 230.5 (d))

Fill material would include weathered rock from agricultural field piles,

plus set and cured concrete which would not be contaminated. Material
excavated from the city park has been tested and no contaminated material
would be used for fill.

8. DETERMINE MIXING ZONE

Not applicable. Fill would be non-liquid.

9. COORDINATION

This evaluation was mailed to Federal, State, and local government
agencies and mailed or otherwise made available to the general public
through a public notice dated 26 November 1979. No comments were received.
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