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1.0INTRODUCTION AND BACKGROUND

1.1 Description of Watershed

A watershed is an area of land that drains to a common point. Oak Creek is a watershed
that drains into Willow Creek. Willow Creek is a larger @ahed that drains into the

Mouse (Souris) River. The Mouse (Souris) River watershed drains intoAlizkepegand

from there to the Hudson Bay. These areas of land are constantly changing. What changes,
as well as the rate of change, is affected b batural and mamade causes. However,

since there is little we can do about natural causes, we are left to focus on those of a human
nature.

It is sometimes easiest to look at a functioning watershed as a balance scale. There are
many interrelated vables that affect how a watershed functions. If you change one of

them, the scale will swing to one side. When looking for solutions on how to lessen the
impacts of flooding, you are really looking at ways to balance that scale back out again. The
idea B not that human impacts to the watershed are wrong, but that through planning and
conservation practices you can lessen the negative impacts and try to find that balance.
That will go a | ong way to protecting us f

Oak Creek watershetbcated in Bottineau County and portions of Manitoba, Canada
subwatershed of thmuchlarger Willow Creekwvatershed, Hydrologic Un29010004
(Figurel). As the Task Force lookedto concerns around the flooding of Oak Cregk,
was discovered that there were contributing factors from other subwatersheds of Willow
Creek as well.Upon further investigation it was found that very little déigdfologic

water quality, landise and cover, etc.) existed for any of the subwateésslaad only very
general data was available for the large Willow Creek watershed (1,128,900 &aks).
Creek flows from Lake Metigoshe in the Turtle Mountains through the town of Bottineau
(pop. 2,336; 2000 Census) and confluences briefly with WillogelCbefore joining the
Mouse (Souris) River. The Oak Creek watershed consists of rong6/g00acres (with
approximately 23,000 acres above the Canadian bofder)data that follows is for

Willow Creek watershed, of which Oak Creek watershed is a @l

Ecoregion
The Willow Creek watershed is located in the Northern Glaciated R¥ainsgion which is

characterized by a flat to gently rolling landscape composed of glacial till. The subhumid
conditions foster a grassland transitional betweenatharid shortgrass prairie. More
detailed sukecoregionsKigure 2 within this watershed include the Turtle Mountains

(46b), Glacial Lake Basins(46c), Glacial Lake Deltas(46d), and Northern Black
Prairie(469).

Turtle Mountain sukecoregion46b), it corsists of an undulating landscape and with
numerous lakes. This region receives about 10 inches more of precipitation than the
surrounding drift plains; thus it supports a forest cover of aspen, birch, burr oak, elm, and
ash. The forest soils are erodibled poorly suited for cropland, though there is some
clearing for pastureland.

The Glacial Lake Basin stdcoregioi46c)was once occupied by Lake Souris during the
Pleistocene. The smooth topography of the Glacial Lake Basins, even flatter than the
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surounding drift plains, resulted from the slow buildup of wddga sediments. The level,
deep soils on the lake plains are intensively cultivated.

The Glacial Lake Delta subcoregiod6d)was deposited by rivers entering glacial lake
basins (e.g. Glaal Lake Souris). The heaviesediments, mostly sand and fine gravel,

formed delta fans at the river inlets. As take floors were exposed during tvéhdrawal

of the glacial ice, wind revorked the sand in some areas into dunes. In contrast to the

highly productive glacial lake plains, the dunes in the delta areas have a thing vegetative
cover and a high risk for wind erosion. These areas are used mainly for grazing or irrigated
agriculture.

The Northern Black Prairie stdroregion(46q) representbead phonological transition
zone marking the introduction from the north of boreal influence in climate. Aspen and
birch appear in wooded areas, willows grow on wetland perimeters, and rough fescue
becomes evident in grassland associations. Thigsaregion has the shortest growing
season and the lowest January temperature of angcsubgion in the Dakotas. Most of
the area is used for growing small grains.
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1.2Topography

Topography in the watershed includes platforms of hummocky, rolling terrain above the
surrounding drift plains where the stream network is lacking and there arte a hig
concentration of large lakes and wetlands (Turtle Mountairesobegion); very level

glacial lake floors (Glacial Lake Basin seboregion)flat sheets of sand and gravel or

rolling sand dunes and a paucity of stream channels (Glacial Lake Dekaosabion);

and generally flat with occasional Awashbo
temporary and seasonal wetlands (Northern Black Prairiesoegion). Soils in the
watershecatonsist mostly of mollisols with some entisolds. Common sagsdound in the
watershed are numerous but include Bottineau, Buse, Hegne, Fargo, Bearden, Hecla , Ulen,
Arvilla, Barnes, Svea, Hamerly, and Parn€&he elevation in the Oak Creek watershed

ranges fromapproximatelyl 500 to 2400 above msl.

1.3Landuse/Landmver

Landuse in th&Villow Creekwatershed is primarily agriculturaFigures 3 and 4 Landuse
around Lake Metigoshe consists of both seasonal anegead dwellings, resorts, and
public use areas. The town of Bottineau is located approxiniRetyiles downstream of
Lake Metigoshe and is the primary urban ar€ae majority of crops grown includanall
grains and lentilswith pasture and hayland also being abundaihiere is also a small
timber industry established. Also located in the Oak Cree&ralad are two sewage
treament lagoonstwo golf courss, and a small airport.

Willow Creek Watershed Landuse
Distribution
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Figure 3. Distribution of Landuse in Willow Creek Watershed (1992 data).
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Willow Creek Watershed Landuse
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Figure 4. Landuse in the Willow Creek Watershel (2003 data).
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1.4 Climate and Precipitation

Willow Creek watershed consists of a dulmid climate characterized by warm summers
with frequent hot weather and occasional cool days. Winters are very cold, influenced by
arctic air surging over the area. rbe Willow Creek watershed thesian annual

precipitation ranges from7i1o 21 inches. Frost free days (mean annual) range from 95 to
120 and the mean January min/max temperatuf®i40CF ), while the mean July

min/max is 53/80%). See Tables 1 a2 for a list of selected towns and their average
precipitation and temperaturgable 2 can then be compared to Figures 5 and 6 showing the
2005 rainfall amounts.

Table 1. Normal Temperatures at Selected Towns (19712000.

Location Maximum CF) | Mean PF) | Minimum (°F)
Bottineau 49.3 37.7 26.0
Lake Metigoshe State Park | 50.9 38..4 25.9
Upham 51.3 38.3 25.3
Rolla 46.4 36.7 27.0
Willow City 49.4 37.5 25.5

Table 2. Precipitation Normals for Selected Tavns (1971 2000).

Location Normal
Precipitation
(in.)

Bottineau 18.45

Lake Metigoshe State Park | 20.88

Upham 17.79

Rolla 18.58

Willow City 17.17
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North Dakota Annual 2005 Precipitation Percent of Normal

(Data from NWS Cooperative Network)

ND State Climate Office
Figure 5. 2005 Precipitation (percent of normal).
North Dakota Annual 2005 Precipitation (inches)

(Data from NWS Cooperative Network)

ND State Climate Office
Figure 6. 2005 Annual Rainfall (inches)
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1.5Description of Weather Events Leading to Flood
Spring rains were extremely plentiful over most of northern North Dakatessouthern
Manitoba(Table 3 and Figures-710). While the heaviest rains didlféen the Bottineau
county areathe rest of the@reawas not spared. All of theubwatershedsf Willow Creek
experienedflooding sothat ly the time thevater fromOak Creek reached the confluence
with Willow Creek, there was no place for it to lgot over bankflooding was noted all
along Oak Creek.

Table 3. Monthly Rainfall Totals for Selected Sites, 2005.
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Daily Total Rainfall
(2005-01-01 - 2005-12-01)
Morth Dakota Agricultural Weather Network (NDAWN)
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Daily Total Rainfall

(2005-01-01 - 2005-12-01)
Morth Dakota Agricultural Weather Network (NDAWN)
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Figure 10. Rainfall for Rolla, 2005.

Summary of 2005 Flooding on J. Clark Salyer Refuljemid-June, ool temperatures and
localized record precipitation delivered flood waters from ephemeral creeks. This started
June 12, when a heavy rainstorm flooded the town of Souris, ND and the surrounding area.
These waterbegan to enter the Refuge at Pool 35Tnfioundary Creek on Juné @ith

flows exceeding 200 cfs. The Refuge immediately began discharging water from Pool

357 into Manitoba. Discharge rates began at 1,300 cfs on June 3 and increased to 2,420 cfs
by June 8. The discharge rate remained o@f¥0l¢fs until June 21 when flood waters
diminished from Boundary Creek. The Refuge was able to decrease the discharge rate to
around 500 cfs for the remainder of the month.

In early July 2005 several heavy rainstorms hit east of the Refugeahdntothe Turtle
Mountains and southern Manitoba. Record summer flood waters passed through Oak and
Willow creeks, causing extensive flooding. It was compounded by additional flooding from
ephemeral creeks to the northeast. Flow rates in Willow Creek rea@vé&dc2s on July

11th and flooding occurred until August @8 To compound the problem, heavy rains in

the Des Lacs River watershed exceeded 1000 cfs and added to the flows in the Mouse
(Souris) River. These waters worked their way down the Mouse (SBiveEs)to the

Refuge and arrived just before the flood waters of Willow Creek joined the Mouse (Souris)
River. This stacked up water at this locatsod exasperated an already bad situation. The
southeramost water unit, Pool 320, wa a drawdown statand was dry. With the high
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flows entering the pogit filled to capacity in a few days. All water control structures were
opened to allow maximum flows through the Refuge. It was not enough to compensate for
the heavy volume of water and resulted intthgping of most emergency spillways. The
Refuge was able to maintain control of Pool 357 byyaateases of water. Consequently,
water reached the top of the spillway, but did not flow over.

Total outflow measured at Westhope for 2005 was 469,257 eetef water. Total

outflow was 308,730 actieet more than the total measured inflow on the Mouse (Souris)
River at Bantry. Outflow during the June 1 to October 31 period was 392,18f@ecoe
386,111 acrdeet above the required 6,069 ateet requied minimum. The lowest
recorded daily mean flow during the period was 216 cfs on October 31.

1.6 Other Factors That Contributed to the Flooding

Topography: The topography of both the Mouse (Souris) River and Willow Creek are very
flat, causing slow movingavt er on a WWhen fasteas Mmavingywater fram the

upper reaches of the subwatersheds meet this low gradient area, which in 2005 was already
at bank full, flooding will occur and it will take a long time for the flooding to subside.

Culvert/Bridge Maintenancdn lower population areas, debris removal from culveodtss

not always happen immediately as the responsible party is not aware of it until a problem
arises. There are also jurisdictional issues arising as different couvtfieter Resorce

Boards, NDDOT etc., all have different ways in which they address the i$hesbacklog

of maintenance of culverts (debris removal) played a role in some of the flooding.

Beaver: Throughout the five counties of the Willow Creek watershed beaverahialein
damming up streams and rivers. Their impacts are greater on those low gradient steams
where spring floods do not wash the dams out and larger areas of land are inundated by
floodwaters. Again, different counties have different rules and metbodsldressing

beaver and beaver dam removal.

Wetland DrainageWetlandsarean areaf landthat is regularly saturated by surface water

or groundwater and is characterized by a prevalence of vegetation that is adapted for life in
saturated soilconditons. AWetl andodo i s also a gener al
is neither fully terrestrial nor fully aquatic. Wetlands protect the quality of surface waters
by retarding the erosive forces of moving water and trapping waterborne sedimest and it
associated pollutants. Thelgo provide a natural means of flood control and storm damage
protection through absorption and storage of water duringrigbff periods and through

the reduction of flood crests, thereby protecting against the losg ahlkif propertyOne

acre of wetland will hold 330,000 gallons of water if filled to a depth of oneWdetlands

also play a crucial role in maintaining critical bdksv to surface waters through the

gradual release of stored flood waters and groundwaaeticularly during periods of

drought. Consequently, wetlands may reduce the need to create reservoirs and other water
storage facilities to augment municipal water supplies in times of need. Wetlands also
protect local water supplies by facilitatifgetpurification of surface and groundwater
resources, which may reduce water treatment costs for residential and commercial users.

North Dakota is a farming economy. We provide food to the world and there is no doubt
that the people of North Dakota wolddffer both monetarily and culturally without it.



Tri-County Task Force Final, December 2007
FloodPreparation and Planning Report Pagel4d

Farming is also a very difficult vocation and making a profit is often at the whim of nature
(bugs, disease, drought, flood, etc). To offset thasi@bles in the past farmers did what

they could to hgl ensure their success. Cities and towns also wanted to ensure economic
development. Asaresult,cheal f of North Dakotads wetl and
filled and developed)with portions of the state losing 90% of their original wetlands. Due

to currentlandowner privacy rules, specific summary information on drained wetlands in

the Oak Creek watershed is not availalieit, going by the example oraere, ongoot

deep wetland mentioned above, the potential for restored wetlands to reddo®floo

impact in this area is extremely significant.

Riparian Area Damagé riparian area is the stream channel plus the area of streamside
vegetation including the stneabank and adjoining floodplainRiparian areas are some of
the most biologically prductive ecosystems in nature and serve multiple functions, even
within an urbanizing landscapghe floodplain is essential in the dissipation and storage of
flood waters.The "health” of a riparian area may be defined as its ability to perform its
normalfunctions, including sediment and nutrient filtering, stream bank building, water
storing, aquifer recharging, providing fish and wildlife habitat, and dissipating stream
energy.

Damage to the riparian area can occur when buildings are placed too ddge tf the

stream without proper slope stabilizatidnainage engineeringy vegetation buffersyhen

crop fields leave no buffer between the field and the stream hdug streams are
channelized so tha#he resulting increase in velocity scours stream banks and streambed
below the channelization; where improper or poorly designed stream stabilization methods
are used and the stream degrades both up and downstream of the site; and any place the
vegetation that would stabilize the streambank isored.

1.7 Results of the Flooding

Although an estimate of total acres was not availabtejsand®f acresn Bottineau,

McHenry, and Rolette Counties were flooded. Several flights were made during the time of
flooding to photedocument the extent of ara#fected. A small sample of these photos can

be seen in Appendi€. Theremainingphotographs are available in electronic file format,

on a CD, or by contacting either the chairman or-cicairman listed at the beginning of

this document.

Of the 850dwelling units served by the Metigoshe wastewater collection sys2@mnits

were required to shut down completely to avoid spilling raw sewage into the lake, 54 units
were kept in operation only as a resultafdbagging and using sump pumps, and/ég:

in danger of losing their septic systems. The entire 850 units were required to be on
minimal usage of the system from July through early Audgndottineau, flooding went

over the roads and eroded residential land along the creek, coming vertodios

foundations of several homes.

The following is a timeline provided by Wold Engineering on what actions were taken
throughout the watershed:
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OAK CREEK TIMELINE

July 5™, 2005i Construction began on a temporary clay dike used for flowabior School Section Lake.

July 5™, 6", 7th, 20057 Emergency dike on School Section Lake (NW1/4 NW1/4 Sec. 36, Twp. 164 N, Rge.
75 W) - Began reinforcing by placing additional embankment on downstream side. Plan is to increase size of
dike, constrat spillway and place fabric/ripap.

July 16, 2005/ Emergency dike on School Section Lakenished placing embankment along the

downstream side of dike. Constructed spillway 30 ft. wideanthside of dike. Placed fabric and 2ft. depth

of rip-rap in spillway. The dike was widened approx. 12 ft. and raisedMdtdle an® deep, 50 f oot
in the service rodtike trail

July 18, 2005i Installed1-4 8 0 x  #ith canaC gafe at service road/bike trail crossing located at south

end of Mud Lake ( NE1/4 Sec. 10, Twp. 163 N, Rge. 75W). Instalie8 56 x 406 CSP wi th
Township road South of Duck Lake ( SE1/4 NW1/4 Sec. 28, Twp. 163 N, Rge.i7&k#&/Schaeffer Road).

July 19, 20057 Installed I 3 6 6 x 4 0 éanaCdate atwarvicéroad/bike trail crossing. Installied 1

480 x 726 CSP with canal gate at Sawmill <c¢crossing
July 20, 20057 Installed2r 36 0 x 446 CSP in Earl Roland approach
Rge. 75 W).

July 21, 20057 Installed2r 3660 x 5006 CSP with canal gates on the
School Section Lake. Made an open cut in Township road (SE1/4 SW1/4 Sec. 15, Twp. 163 N, Rge. 75 W
aka Lund Road).

July 25, 20057 Loweredopen cut in service road/bike trail crosstog total ofl 2 deep

July 28, 20057 Installed 1 4 80 x 506 CSP in roadway going to Boy
Park (NW1/4 Sec. 36, Twp. 164 N, Rge. 75 W). Lowered open cut in service rodd/bilei | crossing

July 29, 20051 Began releasing water from School Section Lake.

August 12, 2005- Filled in a portion of the open cut made in the service road/bike trail to allow Recreation
Service District employees access to the Lagoon celim&mtenance. Water had stopped flowing through
open cut.

October 26 20057 Began removal of emergency dike, culverts and spillamgchool Section Lake

October 27, 200571 Completed removal of emergency dik&eneral cleanup will be completed next sgri
when the site dries up.
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2.0AREA OF CONCERN - OAK CREEK

2.1Area | 1Lake Metigoshe and the Watershed Above

Figure 11. Lake Metigoshe- US and Canada (1954)



