
PRELIMINARY ENGINBERING RBPORT

OAK CREEK BAI,{K STABILIZATION
swc No. 1287
McHENRY COUNTY

NORTH DAKOTA STATE WATER COMMISSION
F ebruary 1993

MCH T NRY
CIUNT Y

SIIE
EROSION

TI55N REOW
sEc. 21

http://maps.google.com/maps/myplaces?hl=en&ll=48.064314,-100.952253&spn=0.038718,0.041628&ctz=300&t=h&z=14


PRELII{INÀRY ENGIIIEERING REPORT

Oak Creek
Streambank Stabilization

SIÍC Proj ect #L287

Febrrrary 1993

llorEh Dakota State flater Comnission
900 East Boulevard

Bismarck, North Dakota 58505-0850

Prepared by:

ec. CreEffi'hielman
TÏater Resource Engineer

Su-bmitted by:

L. Frink, Director
Itater Development Division

Àpproved by:

David À
State Engineer

r P.E.



TÀBLE OF CONTENTS

I TNTRODUCTION.

Study Objectives.Project Location and Purpose.
II. ÀLTERNÀTT\rE BÀNK PROTECTION T{ETHODS

Page

1

4

4
11
14

16

T7

18

7
9

13
L4
15
15

10
L2

1
1

Àlternative
Àlternative
Àl-ternatiwe

Continuous Revetment.
I,Iood Pile

Sheet Pile.

Ta-bles

One
Two
Three

ïIr. REGIILÀTORY REQIIIRET{ENTS

rv. suMlfÀRY

V. RECO!{I,IENDÀTIONS

Tabl-
Tabl-
Tabl
Tabl
Tabl
Tabl

ost
ost
ost
ost

e1
e2e3
e4
e5
e6

-c
c
c

Estimate
Estimate
Estimate
Estimate

Àl-ternative
ÀlternativeAlternative
Alternative
Àlternative
Àlternative

Downstream.
Upstream. .
Downstream.
Upstream. .
- Downstream.
- Upstream.

for
forfor
for
forfor

One
One
Two
Two
Three
Three

Cost Estimate
Cost Estimate

Figure
Figure
Figure
Figure

1-2-3-4-

Figrures

Location of Project.
Typical- Section of the Protected Streambank.Typical Section of a I{indrow Refusal
Riprapped Bank Àlignment - Downstream Erosion
Site
Riprapped Bank ÀIignment - Upstream Erosion
Site
Typical Cross Section of Àlternative Two

Àppendices

Appendix A - Copy of Àgreement

2
5
5

IFigure 5

Figure 6

-r-



I. INTRODUCTION

Study Obiectives:
In January of 1992, the North Dakota State ltater Commission and

the McHenry County Water Resource District entered into an

agreement to investigate the feasibility of stabilizing the
streambank of Oak Creek near the Mary Ànderson Hustad farm. The

agreement ca1led for the State !{ater Commission to conduct a field
survey of the project area; design alternatives to prevent further
streambank erosion; prepare preliminary cost estimates for viable
alternatives; and prepare a preliminary engineering report
presenting the results of the investigation. À copy of the
agreement is contained in Àppendix À.

Project Location a¡d Purpose:
The project is located approximately one mile wesÈ of Velva,

North Dakota, in the NWà, Section 2I, Township 153 North, Range 80

I{est, in McHenry County. Two erosion sites have been identified.
The first site, which will be referred to as the downstream erosion
site, is located near the entrance to the Mary Ànderson Hustad

farm. Àt this site, the streambank Ís eroding near the road
leading to the farm. Continued erosion wil-l- Iikely wash out the
road. The second site, which will be referred to as the upstream

erosion site, is l-ocated near the farm house. Àt this site, the
streambank has eroded to within 20 feet of the house. Continued
erosion will likely damage the house. Figure I shows the location
of the project within the state.

I
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This investigation eval-uates alternatives to prevent further
streambank erosion from occurring at the two sites.

J



II. ÀLTERNÀTIVE STREÀI,fBÀNK PROTECTION }IETHODS

I I {-a¡n =# i ..a l'ìna flan# i ¡rrarre Elarrafman.l-

The two streambank erosion sites that are being studied as part
of this investigation occur at the outside edge of bends in the Oak

Creek channel. The increased f l-ow vel-ocity that occurs at the
outside of the bends has resulted in streambank erosion. this
alternative consists of pl-acing a continuous revetment, which
consists of a layer of rock riprap, along the bank to protect it
from these hiqh velocities.

Prior to placing the revetment, the streambank will be resloped
to a 2¿L (2 Horizontal to 1 Vertical) slope. The resloped bank

will be overl-ayed by 0 .5 f eet of f il-ter material. A 1.S-foot thick
Iayer of rock riprap will be placed on top of the filter material.
The riprap will consist of broken field stone. The riprap will
extend from the top of the streambank to the channel invert.
Figure 2 shows a typical section of the protected streambank.

À windrow refusal, which consists of a row of buried rock
running perpendicular to the bank, will be placed at the upstream

end of the revetment at both erosion sites to prevent water from

flowing behind the bank protection. This refusal will extend
approximately 10 feet back from the bank. A longer windrow refusal
wiII not be used since the bank protection extends past the area

where the most severe erosion occurs. Fig:ure 3 shows a typical
section of a windrow refusal.
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The reach length that wiÌl- be protected at the downstream

erosion site is approximately f65 feet long. Resloping the
streambank to a 2zL slope will require that the road leading to
the lvlary Ànderson Hustad farm be rerouted. This wil-I consist of
curving the road around the resloped streambank. Figure 4 shows

the alignment of the revetment as weII as the alignment of the new

road. The cost to construct a continuous revetment at the
downstream erosion site is estimated to be $32,000. Table 1 shows

the cost breakdown for ÀIternative One at the downstream erosion
site.

Table I - Cost Estimate for ÀIt'ernative One
at Downstream Erosion Site

Tl-am Ouantitw Unit Unít Price Total
I4obilization
Clearing and Grubbing
Excavation
Filter Material
Rock Riprap
Relocate Power Poles
Relocate Roadway
Seeding

1
I

1r350
t_50
400

1
1
I

Subtotal
Contingencies
Contract Administration
Engineering
Total

$2
3
3
2

T2

LS
LS
CY
CY
CY
LS
LS
LS

s2,500 . 00
3,000.00

2.50
15.00
30.00

500.00
600.00
300.00

,500
,000
,37 5
,250
,000
s00
600
?o0

$24,525
2 ,49L
2 ,492
2 -492

10t )10t )
10t )

$32,000

The reach length that will be protected at the upstream erosion
site is approximately 80 feet long. Currently, the streambank has

eroded to within 20 feet of the house. Thj-s limits the alignment
that can be used to construct the revetment. À 2:1 side slope is
recommended to properly place the riprap on the bank. Therefore,
the proposed streambank modifications incl-ude excavating a portion

-t-
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of the bank to a 2tI side slope as welL as placing fitl in a

portion of the channel to a 2:1 side slope. The riprap and filter
material wiII then be placed on the slope. The edge of the
revetment wil-l- be approximately 10 feet from the house. Figure 5

shows the alignment of the modified streambank. The cost to
construct a continuous revetment at the upstream erosion site is
estimated to be $201000. Table 2 contains a cost estimate for
ÀIternative One at the upstream erosj-on site.

Table 2 - Cost Esti¡rate for ÀIternative Oneat Upstrean Erosion Site
Tt-em Orrant-i tr¡ TIni t- IIni t- Pri ce Totaì

Mobilization 1 LS
Clearing and Grubbing 1 LS
Excavation 400 CYFilter Material 70 CY
Rock Riprap 200 CY

Subtotal
Contingencies
Contract Àdministration
Engineering
Total

$2,500.00
5,000.00

2.50
15.00
30.00

,500
,000
,000
,050
.000

$15,550
1r493
1,483
1 -494

$2
5
1
1
6

10t)
10t )
10* )

$20,000

.4, hydraulic analysis of the Oak Creek channel was performed at
the upstream erosion site to determine the effects that the
proposed channel modifications wiII have on the water leve1 in the
channel for various flows. The hydraulic analysis was performed
using the HEC-2 computer model, developed by the U.S. Àrmy Corps

of Engineers. HEC-2 computes water surface profiles for steady,
gradually varied f l-ow in natural or man-made channel-s. The

analysis indicated that the channel modifications will not increase
the v¡ater l-evel that occurs in the Oak Creek channel- during flow
events.

-9-
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Àlternative Two - llood Pile:
This alternative involves driving wood piJ-es on l2-inch centers

vertically in a l-ine along the Oak Creek channel to protect against
erosion. Individual 8- to 1O-inch diameter wood piles will be tied
together after instal-l-ation using wire rope near the top of the
piJ-ing. The length of the wood pile is dependent upon site
characteristics which can be determined by a geotechnical analysis.
A rule of thumb used to approximate the required pile length is to
drive the pile into the ground a distance equal to twice the length
of the exposed piIe.

The channel- reach that v¡iIl be protected by wood piling at the
downstream erosj-on site is approximately 165 feet long. At each
end of the reach, five pilings will be instarred at an angle to
prevent scour behind the piling. The top of the piles will be at
elevation 1513 msl. The channel will pass a flow of approxirnately
4'000 cfs before exceeding this level. The streambank above this
l-eve1 v¡ill be resloped to a 3:1 slope and seeded to grass. The

approximate pile length at the downstream erosion site is 45 feet.
Figure 6 shows a typical- cross section of the streambank following
installation of the wood pile.

The cost to install wood piling at the downstream erosion site
is estimated to be 5166,000. Tab1e 2 shows the cost breakdown for
Àlternative Two at the downstream erosion site.

-11--
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Table 2 - Cost Estimate for Àlternative Twoat Downstream Erosion Site
Ttem Ouantitw Unit Unit Price Total

Mobilization
Clearing and Grubbing
Excavation
Filter I'IateriaI
Rock Riprap
Miscellaneous Materials
I,lood PiIe 7 ,
Seeding
Rel-ocate Power Poles

Subtotal
Contingencies

I
1

42
4
7
1

78s
1
1

LS
LS
CY
CY
CY
LS
LF
LS
LS

s4,000.00 $
2,000.00

2.50
15.00
30.00

2,000.00
15.00

s00.00
s00.00

10? )10t)
10t )

4,000
2 ,000

105
60

2L0
2r000

118,125
s00
s00

,500
,833
,833
-R?4

Contract Àdministration
Engineering
Total

$t27
T2
t2
12

$166,000

The channel reach that will be protected by wood piling at the
upstream erosion site is approximately 80 feet long. Àt each end

of the reach, five pilings will be installed at an angle to prevent
scour behind the piling. The top of the piles will be at elevation
1515 msI. The channel will pass a flow of approximately 4,000 cfs
before exceeding this IeveI. The streambank above this level will
be resloped to a 3:1 slope and seeded to grass. The approximate

piJ-e length at the upstream erosion site is 38 feet.

The cost to install- wood piling at the upstream erosion site
is estimated to be $75,000. Tabl-e 3 shows the cost breakdown for
Àlternative Two at the upstream erosion site.

-r3-



Table 3 - Cost Estimate for Àlternative Ttro
at' Upstream Erosion Sit'e

Mobilization
Clearing and Grubbing
ExcavationFilter Material-
Rock Riprap
I'f is ceII aneous l,laterial s
Wood Pile
Seeding

$4
1

LS
LS
CY
CY
CY
LS
LF
LS

1I
40

2
5
1

3 ,420
t_

$4,000.00
1r000.00

2.50
ls.00
30.00

l-, 000 . 00
15.00

s00.00

,000
,000

100
30

150
1,000

51r300
500

,880
,7 06
t7 07
.7 07

Subtotal
Contingencies
Contract Administration
Engineering
Total

108)
10r )10t )

$s7
5
5
5

$75,000

Alternative Three - Sheet Pile:
This alternative is the same as Àlternative Two, except that

sheet pile wil-I be used instead of wood pile. The sheet pile wiII
interlock and wiII be approximately l-.5 feet wide.

The cost to install sheet piling at the downstream erosion site
is estimated to be $L80r000. Table 5 shows the cost breakdown for
Ã,lternative Three at the downstream erosion site.

-I4-



Tab1e 5 - Cost Estimate for Àlternative Threeat Downstream Erosion Site

Mobilization
Clearing and Grubbing
ExcavationFilter Material
Rock Riprap
Sheet Pil-e 5,
Seeding
Relocate Power Poles

Subtotal

1
1

42

LS
LS
CY
CY
CY
LF
LS
LS

4
7

250
1
1

$4,000.00
2,000.00

2.50
15.00
30.00
25.00

s00.00
s00.00

$ 4,000
2,000

105
60

2L0
131,250

s00
s00

$138 t625t3,7gr
13,792
L3,792

$180,000

Contingencies
Contract Àdministration
Engineering
TotaI

10t)
10t )
108 )

The cost to install a sheet pile barrier at the upstream
erosion siÈe is estimated to be $821000. Table 6 shows the cost
breakdor¿n for Alternative Three at the upstream erosion site.

Table 5 - Cost Esti¡rate for Àlternative Threeat Upstream Erosion Site

Mobilization
Clearing and Grubbing
Excavation
Filter Material
Rock Riprap
Sheet Pil-e
Seeding

1
t_

40
2
5

2,280
1

LS
LS
CY
CY
CY
LF
LS

$4,000.00
1,000 . 00

2.50
15.00
30.00
25.00

300.00

$ 4,000
1, 000

100
30

150
57,000

300
s62,580

6 r473
6,473
6 -474

$82,000

Subtotal
Contingencies
Contract Àdministration
Engineering
TotaI

+/
+/
+/

10t )
10t )10t )

-r5-



ïIr. REGIIT,ÀTORY REQUIRET{EIüIIS

The construction of str.eambank protection structures on Oak

CreeÌ r¡ill- result in the loss of, sone land and. t,rees. Although
clearing of trees within the project area ¡rill be roinirnized., a

reveget,at.íon plan, includi-ng tree plantings will likely b needed

for mitigat,ion of the disturbed arees. A Section 404 Bermit must,

also be obtained f'rorn the Corps of Engineers before any fill can

be placed in a waterway.

-16-



IV. SUIO{ÀRY

The feasibility of stabilizing the streambank of Oak Creek near
the Mary Ànderson Hustad farm has been examined. Two erosion sites
erere studied as part of this investigation. At the dol¿nstream

site, the streambank is eroding near the road leading to the farm.
At the upstream site, which is rocated near the farm house, the
streambank has eroded to within 20 feet of the house.

Three alternatives vrere considered as potential solutions to
the erosion problem. Àlternative One, which is the least expensive
alternative, consists of resloping the streambank and overlaying
it with a continuous revetment, of rock riprap. ÀIternative One is
estimated to cost $32r000 at the downstream erosion site and

$20r000 at the upstream erosion site

Àlternatj-ve lwo involves driving wood piles vertically in a

Iine along the Oak Creek channel to protect against erosion.
ÀIternative Two is estimated to cost S1661000 at the do¡'rnstream
erosion site and $75r000 at the upstream erosion site.

Àlternative Three involves driving sheet pile vertically in a

line along the Oak Creek channel to protect against erosion.
Alternative Three is estimated to cost $180r000 at the downstream
erosion site and $82r000 at the upstream erosion site.

-I7 -



V. RECOüMENDÀTIONS

Àlternative One will provide sufficient streambank protection
to reduce the erosion that is occurrÍng. It is also the Ìeast
costly alternative. Therefore, Alternative One is preferable.

The McHenry County TÍater Resource Board should carefulJ.y
consider any cost-sharing for this project since it provides
protection for a private residence. In order for the Board. to
cost-share, the Board çill have to declare the project to be in the
public interest. The Board. should also consider all the factors,
j-ncluding but not limited to how long the buildings have been in
existence, and whether there have been recent public developments

or factors that may be contributing to the erosíon which are not
attributable to the landowner.

-18-
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Àppendix À - Copy of Àgreement



S'IJC Project
January 13,

II. PROJECT, LOCÀTrON, ÀtiID PITRPOSE

The District has requested t,he Commission to investigate
feasibility of stabilizing the streambank of Oak Creek near

#1287
1992

ÀGREE}IENT
Investigation

ofa
Streambank Stabilization Project

on Oak Creek

I. PÀRTIES

THIS ÀGR-EEHENT is between the North Dakota State Water

Commission, hereinafter Commission, through its Secretary, David
À. Sprynczynatyk; and the McHenry County Water Resource District,
hereinafter District, through its Chairman, Glenn Wunderlich.

the
the

Mary Ànderson Hustad farm. The Project is located in the Nl{1/4,
Section 21, Township 153 North, Range 80 West.

III. PRELIUTNÄRY I}TVESTIG.ATTON

The parties agree that further informat,ion is necessary
concernÍng the proposed project,. The::eforer +-he Commission shalL
conduct the following:

1. À field survey of the project area, including
topograghic data and the location and elevation of any
signif icant'structures ;2. À preliminary design of alternatives to reduce the
streambank erosion;

3. À preliminary cost estimate for viabl-e alternatives;
and

4. Prepare a pre).iminary engineering report presenting the
results of the investigation.

-l-



IV. COSTS

The District shal-r pay the conmission S700.00 to herp defray
the fiel-d costs associated with this investigation. Payment must
be received before the commission will perform any field work.

V. RIGHTS-OF-ENTRY

The District, agrees to obtain written permi-ssion from any
affected Landowners for field investigations by the Commission,
which are required for the preliminary in';estigati_cn.

VT. INDEìûITFICÀTION

The District agrees to indemnify and hold harmless the State
of North Dakota, the commission, its secretary, their employees
and agents, from all claims, suits or actions of v¡hatsoever
nature resulËing out of the design, construction, operat,ion, or
maintenance of the project. In the event a suit is initiated or
judgment Ís entered against, the st,ate of North Dakota, the
commission, its secretary, their employees or their agents, the
District shall indemnify any or all of them for al-I costs and
expenses, including legal fees, and any judgment arrived at or
satisfied or settlemenÈ entered.

VIT. }IXRGER CLÀUSE

This agreement constitutes the entire agreement between the
parties. No waiver, consent, modification or change of terms of
this agreement sharl bind either party unless in writing, signed
by the parties, and attached hereto. such waiver, consent,

-2-



modif ication or change, if made, shaJ.I be ef fective onl-y in the
specific instance and for the specific purpose given. There are
no understandings, agreements t oÍ representations, oral or
written, not specified herein regarding this agreement.

NORTTÍ DÀXOTÀ STÀTE WATER I'ÍCTIENRY COIJMTY WÀTER RESOURCE
DTSTRICTSSION

DÀ ID À.
retary

cz lYK }.iUNDERLICH
Chairman

c. WI

DÀTE: DÀTE:

3- It {---

(

WI

t;//-
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