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I. INTRODUCTION

In accordance with the January 29, 1981 prelininary investigation
agreement with the Bar¡es County lfater Management District, an inventory
and cost estinate have been conpleted for a snagging and clearing project
on a portion of the Sheyenne River. A schedule for snagging and clearing
the debris out of the river channer has also been prepared, as requested
by the above district- The purpose of this report is to present the find-
ings of the investigation to all interested, parties for consideration and
future action.

For the PurPose of this investigation, the scope of channel snagging
and clearing consists of the renoval and, d,isposal of all fallen and. standing
trees, loose stumps and tn¡nks; driftwood, and snags encountered within the
prinary channel between the upstream and, downstream li¡nits of the project
as established in the next chapter of this report. Ad.ditional work iter¡s
included in the snagging and clearing operation are the removal and dis-
posal of fallen trees and driftwood, which are lodged on the innediate
bank slopes adjacent to the prinary channel and the clearing and, disposal
of proninently leaning trees which. overhang, and, are in danger of falling
into, the primary channel. standing trees to be removed include all trees
located v¿ithin the wetted perineter of the prinrary channel and standing
trees whose root systems are exposed, due to undermining. All vegetation
which aids in reducing bank erosion and, d,oes not interfere with strean
flow would remain intact. (See Figure 1)
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II. DESCRIPTION OF PROJECT AREA

'The State $Iater Con¡nission investigated the portion of the Sheyenne

River consisting of 63.7 niles of river channel starting at the Baldhill
Dam located in section 18, Township 141 North, 'Range 5g west. Ttre study
area extended southward through the City of Valley City, North Dakota, to
the point where the channel intersects the Barnes County and. Ranson Cor,rnty

line. Ttris is located at the conmon line between Section 36, Township 1S7

North, Range 58 ltlest and section z, Township 1s6 North, Range 5g west.
The Sheyenne River carves a rneandering course as it flows along the

relatively flat valley froor. This deep, wide valley contains a large
amount of trees, which line the river bank in nany areas. The shallower
portions of the river are good areas for vegetation to grow. A large
anount of urban developnent, including valrey city, is located. along the
river within Barnes Co.u4ty. A nr¡uber of n¡ral dwellings and farns are
also Located along the river channel"
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III. DESCRIPTION. OF IIWESTI GATION

The entire study area was photographed with the use of an aerial
mapping c4mela during Febnrary, 1981. These negatives were then viewed
in order to determine the amount of stand,ing trees and snags that were
visible in each section. A crew of State l{ater couunission personnel
conducted a field inventory, consisting of quantity estinates and photo-
graphs of ty¡rical cha¡rnel conditions, on preselected sections of the
river charmel during the week of Aprir 6 through 10, 19s1. A variety of
sections were chosen, ranging fron those containing a sparse a.nount of
trees to areas having a very dense tree cover. The nr:¡rber of snags and,

tÌees found by the field count was compared, to the number from the photo
count for each section inventoried,. Frorn this comparison a correration
coefficiènt was determined between the field count and the aerial photo
count. To estirnate the ntmber of standing trees and debris for the
inventory, the aerial photo count for each section was multiplied by the
appropriate coefficient to account for trees that were not d,istinguishable
on the aerial photos. The number of fallen trees and str.unps for each
section was estinated by using the quantities per mile that were fierd
counted for a comparable section. The project cost estirnate is based on
the quantities of standing trees, debris, fallen trees, and stlurps that
were obtained in this inventory. Figure z is a nap showing the reaches
of the river that were sunreyed. in the field. The field records, ground,-
based photographs, and aerial photographs are available in the investigation
file.
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IV. FIELD INVENTORY A}ID COST ESTIMATES

The results of the f,ield inventory ind,icate that sone reaches of the
river channel contain a sufficient amount of snags and, debris so as to
inpair strea¡nflow in the channel. The project aìd its costs have been split
into three phases according to the seriousness of the problen. phase one
includes reaches that shourd be snagged, and cleared as soon as possible.
Phase two reaches-should' be cleared, within one to tr^ro years. Ttre phase three-
reaches have a s¡naller amount of snags and, debris at the present tine. sorne

of these sections do contain a large amount of stand,ing and, fallen trees, but
at present do not seem to impede the flow. These trees could, cáuse ¡nore snags
and debris to collect in the future. An occasionar check should be rnad.e of
the phase three reaches in ord,er to locate nev, snags and, debris that may
accunulate' Ttrese reaches should be cLeared as the funds becone avairable, and
as snags and debris gather and create problens. Tables 1, Z, and 3 sumrnarize
the estinated quantities of standing trees, fallen trees, stunps, an¿ snags
as calculated from the field inventory for each section. Tables 4, 5, and 6
contain cost estimates for each section and a total estinated, cost for each
phase, including contingency costs amounting to so% of the constr:uction costs.
contingency costs include variable and, unforeseen costs such as increased costs
for fuel and labor, accessibility to the project site, delays due to breakdown
of equipnent or randowner probrems, ad¡ninistrative costs, etc.

The cost estinate for phase one Ìras derived at by inflating the 19g0 unit
costs for a snagging and clearing project designed, by the Stat,e Water Comnission,
An inflation factor of 10% was used to adjust to the l9g1 costs. The cost
estinate for phase two was derived at by adjusting the 19g0 r¡¡rit cost s by 20%

to allow for a 10% inflation rate fron 1981 to 1gg2. These same uni.t costs
were used for the phase thïee costs since it is not known when this work will
be cornpleted or if the board wants to do anything at all.
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The cost of snagging and cleäring a river channel is very d,ifficult to
estimate. Ttre cost is dependent on the methods used for clearing the area, the
cli-natic conditions, the amount of work available for contractors, and the cost
of noving equipnent from site to site. Due to these d.ifficulties, a cost range
is more appropriate than a specific anount for this t¡çe of project. The cost
estimates fron Tables 4, 5, and 6 represent the bottom of the range for each

phase.

The conditions that the cost is dependent on can be estfunated. fairly closely
for phase one because the clearing will be started as soon as possible. An

additionaL Lo% was added to the value from Table 4 in order to find, the upper
limit for this phase. The total cost range was deter:mined to range fron fizz,4Lg
to #24,661, which breaks down to a range of $4,076 per nile to $4,4g4 per ni1e.

Phase two and three reaches are not to be cleared, for ¡nore than one yeat.
The cost dependent condilious are ha¡de¡ t.g pÈcðiet this far into the future.
These two phases rePTesent a large amount of river miles, which neans that only
a portion of each phase would be cleared during a specific tine period. There
is also a greater distance bétr.¡een problem areas than in phase one. For these
reasons there will be a greater expense due to additional equipnent movenent.

The amount of snagging and clearing required in these two phases may increase
by the time that the work gets undenr¡ay. The upper range li¡nit for phase two
and three was detemined by adding 20eo to the cost estimates fron Tables S and

6- Ttre range for the total cost estimate for phase two l¡as $66,90g to $g0,2go
while phase three has a range from $77rG72 to $9g,206. These quantities break
domt to a r¿rnge of $2,'624 per nile to $g,149 per mile for phase two and S2,s7s
per nile to $2,850 per mile for phase three. Hopefully, the acü¡al cost of each

phase would lie closer to the bottom of the range, but it is possible that the
cost could go as high or higher than the top of the range.
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TABLE 1.

Phase One - Estinated Quantities
Recon¡nended for Imnediate Clearing

Section

s53, T140N, R58W
sl5, T138N, Rs8ttl

Section

No. of
Standing Trees

No. of
FaLlen Trees

20s
220
Æ

No. of
Fa1len Trees

River
Miles

River
Miles

396
2476ß

64
3L
95

27
29
s;a

3.0
2.5
5.5

TABTE 2

Phase Two - Estinated Quantities
Reconunended for Clearing Júithin One to fi^ro Years

Iæ
I

No. of
Standing Trees

S 1,
s29,
szl,
s28,
s34,
s10,
s27,
sl1,
s13,
s24,
s50,

T140N,
TL40N,
T159N,
T139N,
T159N,
T138N,
T138N,
T137N,
TI37N,
T137N,
T137N,

R5glt'
R58W
R58W
R58W
R58W
R58t{
R5Bttl
R58W
R58W
R58W
R57l{¡

126
1s0
L20
29t
243
216
2L7
t92
t24

27
66w

64
s4
42
B1

22I
t43
Ls7
130

62
42
62

ms¡

t2
18
15
l2
1s
tr5
1.2
L4
10

+13
+18
15,[

1.6
0.8
2.t
2.3
2,8
1.8
3.4
3.7
5.1
2.t
1.8zm

11
L7
L7
18
48
30
33
3L
25
L6
18w

+ Snags were pÌetty good size, large trees, almost crossed the river.



TABI,E 3

Phase Three - Estimated Quantitios
Recommended For Clearing Mren Funds WiLl Allow

Section
No. of

Standing Trees
No. of

Fallen TÏees
River
Miles

s2s,
s36,
s51,
S6,
S5,
S 8,
S9,
s16,.b sls,' szz,
s28,
S4,
S3,
s10,
sl6,
s27,
S3,
s22,

sl8,
sl5,
s24,

T14lN,
T14IN,
T141N,
T14lN,
T14lN,
T141N,
T14ON,
T140N,
T14ON,
T140N,
T14ON,
TI.4ON,
T14ON,
T14ON,
T159N,
T139N,
T139N,
T159N,
T159N,
T138N,
T138N,
T137N,
T157N,
T137N,
T157N,

R58W
R59W
R59W
R59üI
R59I{I
R58W
R58Il'
R58W
R58W
R58W
RssW
R58ltl
R58W
R58ltj
RSBW
R58W
R58l,r¡
R58W
R58W
R58Ir
R58W
R58W
R58W
R5BW
RsSW

t6
56
84
40
18
96

*158
*t07
*108

78
*156

24
40

*150
60
78
72
93
95

!'t74
64
46

*LLz
27
38

ms'

l2
23
34
34
23
50
s1

140
78
4t
63
76
56
95
23
L6
77
76
26

126
99
7s
49
27
48ïm

5
4

29
74
20
l2
19
40
38

6
10

6
t4
15
20
13
L2
13
22
27
49
50
42

4Im

0.6
0.5
1.3
r.7
0.9
L.2
2,0
0.6
1.1
0.9
1,4
0.8
1.8
2,t
0.9
0.6
t.7
1.9
1.0
1.6
7.4
3.0
1.9
0.6
1.2øi

4
0
4
4
0
6
3
5
2
0
0
0
2
8
I
6
6
9
6
3
4
2
8
0
7

s34,
S3,
s51,
s36,

90

* Large nunber of trees but the channel ís relatively clear.



TABTE 4

Phase One - Cost Estinate
Reco¡n¡nended for fmnrediate Clearing

No. of
Standing Trees

@ $l7leach

No. of
FaLl.en Tbees

@ $ll/eactr

205
220w

'No. of
Stunps Sub-

@ $9/each 'Total
No. of
Snags
0 $14leachSection

s33, T140N, R58W
s15, T138N, Rs8lrl

Sub-
Total.

Sub-
T.ota¡

Sub-
TotaL

$378
4A6

$m'

Total
Per

Sectíon

$ g,g+t
7 ,304TM¡F

*$-l¿]Ja
.;

822,419

596
247
æ

$2,255
2,420$m'

64
3LTs-

$s76
279

gasr'
fi 6,732

4,tgg
r:iõ'm

27
29
¡a'

Contingencies (50%) $L7nz4s x 0.30 = $5,174

Grand TotalIts
C)
I



TABLE 5

Phase Tho -'Cost Estinate
Recommended for Clearing ltrithin One to Tho Years

Section

No. of
Standing Trees

@ 9 each

No. of
Fallen T?ees

@ $L2/each

No. of
Stumps

@ $lO/each

11
L7
t7
18
48
30
55
3t
2S
1ó
18

No. of
Snags

@ $16leach

l2
18
15
t2
15
15
l2
L4
10
13
1Bßt

Total
Per

Section
Sub-

Total
Sub-

Total
Sub-

Total
Sub-
Total

S 1,
s29,
szl,
s28,
s34,
s10,
s27 o

sl1,
I s13,
Ë s24,
' s30,

T14ON,
T14ON,
T13gN,
Tt 39N,
T13gN,
T138N,
T138N,
T137N,
T137N,
T137N,
Ttr.57N,

126
1s0
L20
291
243
2L6
2L7
t92
124

27
66w

$ 2,394
2,850
2,280
5,529
4,677
4,L04
4,L23
3,648
2,356

513
t,254ffi8

64
s4
42
B1

22t
L43
ts7
130

62
42
62

T¡õ'58'

$ zoe
648
s04
972

2,652
L,716
1r984
1, 560

744
504
744

$ræ06

$ 110
170
170
180
480
300
350
310
250
160
180w

$ 1e2
288
240
L92
240
240
792
224
160
208
288$m

R59W
R58W
R58I¡I
R58W
RsSltt
RsSI4I
R58W
R58W
R58W
R58W
R57t{r

$ s,464
3, 956
3,tg4
6,973
7, ggg
6,360
ó,529
s,742
3,510
1,585

Contingencies (50%) $51,468 x 0.50 = $15,440

264

Grand Total



TABLE 6

Phase Three - Cost Estimato
Reeomnended for When Funds Will Allow

Section

No. of
Standing Trees

@ $L9/each

No. of
Fal.len Trees

@ $l.2/each

No. of
Stunps

@ $l0/each

5
4

29
L4
20
L2
19
40
38

6
10

6
74
15
20
13
72
13
22
27
49
50
42

4
8m

No. of
Snags

@ $16leach

Total
Per

Section
Sub-

Total
Sub-

Total
Sub-

Total
Sub-
Total

sl8,
sl3,
s24,
s25,
s36,
s31,
S6,

r 55,
'N't S 8,' s g,

sl6,
s15,
s22,
s28,
S4,
S5,
sl0,
sl6,
s27,
S3,
s22,
s54,
S3,

T14lN,
T14lN,
T14lN,
T14lN,
T14lN,
T14lN,
T14ON,
T14ON,
T14ON,
T14ON,
T140N,
T140N,
T14ON,
T14ON,
T139N,
T139N,
T13gN,
T159N,
T139N,
T138N,
T138N,
T137N,
T137N,

R58W
R59W
R59W
R5gfrr
R59W
R581,!l
R58W
R58W
R58W
R58l,rl
R58W
R58W
R5BW
R58trr
R.58W
R58W
RSBW
R58W
R58W
R58l¡'
R58W
R58W
R58W
R58W
R58W

16
56
84
40
18
96

158
107
108

7B
156

24
40

150
60
78
72
93
93

30
s1

140
78
4L
63
16
36
95
23
76
77
76
26

726
99
75
49
27
48IF&

$ 504
L,064
1, 596

760
342

t,924
3,002
2,033
2,0s2
L,482
2,964

456
760

2, 850
1., 140
L,482
1,368
L,767
L,7 67
3, 306
7,2L6

874
2,L28

s13
722WM

$ 144
276
408
408
276
560
612

i, 6ao
936
492
7s6
792
432

1,L40

$so
40

290
L40
200
t20
190
400
380

60
100

60
140
150
200
130
L20
130
220
270
490
300
420
40
80w6

$64
0

64
64

0
96
48
80
32

0
0
0

32
L28

,76
,96
96

L44
96
48
64
32

L28
0

712
$f+m'

562
,380
,358
,372
818

,400
,852
,193
,4 00
,054

l2
23
34
34

I
2
I
2
3
4
3
2

4
0
4
4
0
6
J
5
2
0
0
0
2
8
1
6
6
9
6
5
4
2
8
0
7

-90'

$

23

s31, T157N,
s36, T157N,

64
46

7L2
27
38EE6

3,920
708

L,364
4,268
1,632
1,900
2,508
2,953
2,395
5,136
2,958
2,t06
3,264

877
1,490

TF-aE'

774

276
792
924
972
3L2

1,5!2
1, 198

900
588
324
s76

$TiliE

Contingencies (50%¡ $59,748 x 0.30 = fi17,924

Grand Total



y. coNclusroñs mo RECO¡vIIvIENDATIONS

The results of the field inventory of the 63.7 nile segment on the
Sheyenne River reveal nany sections that have numerous obstructions to floÌ{
along both banks- Some sections should, receive higher priority for snagging
and clearing than others due to decreased channer capacity,.

Phase one consists of section 33, Township 140 North, Range 5g west and
section 15, Township 138 North, Range 5g west. It is reconmend,ed that these
sections be snagged and cleared, i-mnediately. Both these sections, totaling
5'5 ¡riles' contain a large quantity of trees, str.ups, and debris. Ttrere is
also a crossing with a culvert in section 35 and a fence in section 15 which
shourd be removed- These two sections are located, a short distance south of
valley city, North Dakota. rf flow is hindered through these sections, the
backwater could build up and threaten property within valley city, or the
subdivision just south of the city. This phase has a total cost ranging fron
822,479 to $24'661. on a cost per mile basis the estinate yield.s a cost ranging
fron $4,076 per nile to $4,4g4 per nile.

There are ereven sections, consisting of 25.s miles, that comprise phase
two' rt is reconnended' that these reaches be snagged, and cleared. within one
to two years' These reaches also have a large amount of snags and trees which
cause the backwater to build up, creating a greater potential to flood, the
adjacent fields. Ttre total cost for this phase ranges from $66,90g to $g0,290;
which breaks down to a range of $2,624 per urile to $3,r4g per urile. A rnap
narking the areas included in phase.one and two is shown in Figure s.

Phase three consists of the renaining sections rvhich do not funpede the
flow as much as the above mentioned. sections even though some areas have nore
trees counted' The trees and snags that are now in these sections nay cause
more snags to occur in the near future. lhese areas should. be cleared as
funds are availabre if debris gathers in the trees and occasional snags. The

-13-
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total cost for this phase is between 877,672 and $93,206 or ranging frorn

fiz,375 per nile to $2,850 per nile.
The usr.ral policy of the State Water Co¡nnission is to provide technical

or financial assistance amounting to 25% of the total ccst of a snagging and.

clearing project. The technical assistance consists of providing any avail-
able equipment as well as super:vison of project work. The Barnes County Water

Management District shoutd contact the State Water Comnission about this cost
sharing upon their decision to proceed with the project.

There should be no probLem in allowing local residents to cut down the
trees for firewood in the phase two and phase three reaches as long as arrange-
nents are made to ensure that the proper trees are cut down. A problen with
this t¡çe of prograrn for snagging and cLearing is that it is very difficult
to suPervise the activities of the nany people who will be at the site during
irregular hours. The phase one project should be cLeared in one continuous

operation to assure Proper cleaning. Phase two and phase three areas could
be inproved by having people clear out problem trees before a clearing project
is u¡rdertaken. Ttris nay d.ecrease the arnount of quantities but it is doubtful
whether a good èlearing can be obtained in this manner. Sone t¡re of project
will be needed to clear the areas left by the residents and remove naterial
they will nost likely leave behind. Care must be taken that alL cleared
naterial is courpletely renoved fron the channel and the river banks, It is
essential to remove all str:mps renaining after cutting, as well as all snags

and fallen trees that the residents do not collect for firewood.
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APPENDIX A

Prelininary fnvestigation Agreement



Sl{C ProJect #
January 29,

568
r98r

ACNEEMEITT

PrellnJ-nary Investj.gaLlon
by the

North DakoEa State l¡later Conn:.ssion

r. P¡,RT ]ES

TflIS AGREEMENT 1s between the Barnes County l.Iater Manageoent Board,

hereinafter referred to as the Board, acting through iLs chairnan" Hoirard

McMillan; and the North Dakota State Ìfater Coronission, hereinafter referred to
as the Comnisslonr acting through the State Engi.:eer, Vernon Faåy.

Ir- PnoJECT, LoCATIo¡¡ ¡.t¡D pURposE

The Board has requested the Conmission to investig;rte a¡¡d deternine the

feasibility of a sn"gging and clea,rrlng project on the Sbsyenne Rlver" This

Lnvestigation shal1 extend frcn Baldhill Da.n to a point r,¡here the Sheyenne River

crosses the Barnes-Ranson county Line. The purgose of the investigaÈion is to
deternine the condition and adequacy of the river ehanneÌ and prepare a cost
es'"ieate for the snagging and clearing operation.

rII. PREL]M]NARY I}TVEST Tì]ATTON

T!,e partÍes agree that fhrther inforsretion is necessary concerning ihe
proposed project" Therefore, the Con¡oission shall conduct a preliurinary

invest:gation consisting of the foJ-lovring:

1" Take aeriai photographs of the channel_ deseribed in Section lf
of this Agreeraent to inventory nater.ial that, should be renoved fron

' tbe prinary channel.

2. fnspecü a few selected areas of the ehannel described in Section

II of this Agreenent r¡ith crews on the ground to invenr-ory natÊrial
that should be re¡noved fron the prinrary channel. This inspection

. will be used to check tlie accuracy of the aerial phoL,ogpaphy and

adjusg the fnventory as necessa:'y.

3. Prepare a detailed ccst esf,imate for the prujeet.
Th,r inventony shall consist of cniy those liens outline<l herei.n. Fi,etd

surveyi.'t and desi6n rlork for the coasüruetion phase of this project shall, not be

lncludr:d in this Agreernent,



W. IEPOSIT-RSFN¡D

The Bo¡rrd shal-t deposlt $21000 t¡1th the Con¡¡lssj-cn to partlally pay the cosls

oi ttr" lnvesLigatlon- Upon coopleLlon of the lnvestigarion oubLined hereln, upoo

recelpÈ of a requesb fron the Board to t'ernlnate the J.nves'"igation, or upon a

breach of this Agreenent by âny of the partles, the Coonlssion shaLl provide the

Board with a stabenent of afl expenses lncurred in the lnvestlgation aild shafl

refund to the Board any unexpended deposit flrnds.

V. NIGHTS OF ENTF.Y

The Board agrees to obtain w¡'itten pernissj.on froú äny affected landownen

allowing 'uhe Con"oission to enÈer upon their property to conduci field surveys

r'rhich a¡e requireC for the investigation.

V I" INIEMN]F ICAT ]OI¡

the Boa¡d hereby aceepÈs responsibil-ity for and holds the Comnission free

fro¡n all clains and danages to public and private properiies, rights or persons

arising out of bhis investigation. trn the event a suit is init'iated or jucignent

rendered againsù the Connission, the board shall indemnify it for any iudguenÈ

amived at or judgnent satisfied.

V II" CHANGES TO AGiiEEMENT

Changes in any contractual pnovisions herein rn.j-I1 not be effective or binding

unless such changes are nade in urriting, signed by the parties, and attached

hereto.

BARNES CoInüTY ft'AIER l4AltAGEl"LSNT BoARD NONTH DAKOTÀ STAT9 I.TATER COMMESION

Howa-nd McMillan

Chair¡oan

9iyr7 ¡ / V/tr/,"¡

Vernon Fah¡r

Sta'"e Bngineer

DATE

Çr..'i, ¿,/ e/t,r/¿/
D}TE

Distribu!.ion

Board
SlÌC Project #1344 (1)
Sl{C AccounLa¡t ( 1)

ySúC fnvestigation Engineer (1)
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