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I. INTRODUCTION

Study Objectives:
In June of 1990, the North Dakota State llater Commission and

the Stark County lÍater Resource District entered into an agree-
ment to investigate the feasibility of reconstructing and/or
rehabilitating Belfield Dam. The purpose of the agreement was to
conduct a topographic survey of the dam site, conduct a study of
the hydrolog'y of the watershed upstream of the dam, design the
outlet works necessary to safely and efficiently pass the design
flood through the dam, design a low-Ievel outlet works for draw-
down capabilities, and design modifications to reduce seepage

losses through the embanlsnent. A copy of the agreement is con-
tained in Àppendix À.

This report contains a description of the geology of the
site, a hydrologic and hydraulic analysis of the drainage basin,
a su¡nmary of the preliminary design, a cost estimate based on the
preliminary design, a description of land rights, and a statement
of conclusions and recommendations regarding the project.

Location:
Belfield Dam is located in the SÍ¡lL/4 Section 5, Township 139

North, Range 99 !üest, near Bel-field, North Dakota. The proposed

modifications will aid in the development of a much needed and

improved recreational facility for the city of Belfield and the
surrounding area. The facility would give residents oppor-
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tunities for fishing, camping, and other recreational purposes.
Figure 1 shows the location of Belfield Dam.

Background and Description:
Belfield Dam was constructed on a tributary to t'he Heart

River, by the Northern Pacific Railroad, between the years of
1900 and 1910. The depth of the reservoir was increased through
the use of a dragline shortly after completion. The maximum

depth at the time was about 16 feet. The depth has decreased
since then due to sediment deposition and the drought.

The embanlcnent is a rolled earthfill structure. The

embanl,cnent is approximately 300 feet long', L2 feet high, and

10-20 feet wide at the crest. The crest of the embanlcnent rang'es
from 2601- msl to 2601.8 msl, and has an alignrnent of east to
Itest, with the right abutment on the east side. The reservoir is
controlled at an elevation of 2599 msl by the use of a notched
channel in the right abutmenÈ. Àt this level, the reservoir
contains 39 acre-feet of water, has an average depth of 6.5 feet,
and a maximum depth of 10.5 feet. Presently, the water surface
is about 3 feet below the control elevation. The reservoir is
supplied by a drainage area of 0.75 square miles and is supple-
mented with spring discharges. The spring-fed area is located
about 300 feet upstream of the dam near the left shore.
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IT. GEOLOGY AI{D CLIIIÀTE

Belfield Dan is located in the unglaciated Ìfissouri Plateau
section of the Great Plains physiologic province. This area is
characterized by a rolling plateau surface that is highly
dissected by erosion. Scattered buttes, capped by resistant
sandstone, limestone, or scoria beds are remnants of sedimentary
strata that once covered the area more extensively.

The Sentinel Butte Formation, the uppermost formation of the
Fort Union Group, forms the land surface in most of Stark County.
The formation consists of silty fine- to medium-grained sand-
stone, carbonaceous and bentonite claystone, and J-ignite.

The climate for the basin is. characteristic of the interior
of the continent and latítude. Relatively largie extremes in the
weather occur rapidly. Most precipitation falls in summer

thunderstorms, which can be intense and accompanied by hail.

-4-



III. IIYDROLOGY

À hydrologic analysis of the watershed was performed using
the HEC-I computer modeI, developed by the U.S. Àrmy Corps of
Engineers. The model was used to deter:nine the peak discharges
and flow volurnes of various frequency storms. It formulates a

mathematical hydrologic model of the watershed based on the
following data: the amount of rainfa1l, the rainfall distri-
bution, soil type, land use, and the hydraulic characteristics of
the channels and drainage areas. The HEC-I model is designed to
calculate the surface runoff of the watershed in relation to
precipitation by representing the basin as an interconnected
system of hydrologic and hydraulic components. Each component of
the model represents an aspect of the precipitation-runoff
process within a portion of the subbasin. These components were

put into the model to determine the magnitude and duration of
runoff from hydrologic events with a range of frequencies.

The model was developed to determine the hydrologic response
of the Belfield watershed. The results obtained through the use

of the model include: (1) inflow hydrographs, (2) reservoir
stage hydrographs, and (3) outflow hydrographs.

-5-



IV. PRELITIruÀRY DESIGII

Introduction:
Belfield Dam site is a suitable location for a small reser-

voir. The size of reservoir that is attainable is limited by the
topography of the area and the fact that the watershed does not
consistently yield reliable volumes of water to offset evapora-
tion. Springs located in the area appear to compensate for a

portion of the evaporation. Three alternatives were considered
as part of the preliminary investigation: The first alternative
is to modify the existing embankment to meet North Dakota Dam

Safety Standards. The second alternative is to remove the old
embankment and install a nen one at the location of the old
embankment. The third alternative is to remove the old embank-

ment and install a new one further downstream. The following
sections describe these alternatives in detail.

Dam Classification:
A dam should be classified in order to design the outlet

works. Design criteria are based on hazard classification and

the height, of t'he dam. Hazards are potential loss of human life
or property damage downstream of a dam from floodwaters released
from a dam or waters released by partial or complete failure of
the dam. The following hazard categories of dams and a brief
description are contained in the "North Dakota Dam Design

Handbook. "

-6-



I'O¡r - Dams located in rural or agricultural areas where
there is little possibility of future development.
Failure of low hazard dams may result in damage
to agricultural land, township and county roads,
and farm building other than residences. No loss
of life is expected if the dam fails.

trledium - Dams located in predominantly rural or agricul-
tural areas where failure may damage isolated
homes, maín highways, railroads, or cause inter-
ruption of minor public utilities. The potentiaÌ
for the loss of a few lives may be expected if the
dam fails.

High Dams located upstream of developed and urban areas
where failure may cause serious damage to homes,
industrial and commercial buildings and major
public utilities. There is a potential for the
loss of more than a few lives if the dam fails.

Be1field Dam is classified as a medium hazard dam. This
classification is due to the low height of the dam and the fact
that therê are no occupied houses located immediately downstream

of the embanlqnent. Failure of the dam would not cause serious
damage to property and/or the loss of a large number'of lives.

Àfter a dam has been given a hazard categoryt
classified according to its height. The following
listed in the "North Dakota Dam Design Handbook":

Table 1 - Da¡r Design Classification
Eeight
lFoaf ì T¡-rw ìferl i rrm IIi nh

it can be

table lras

Less than 10
l0 to 24
25 to 39
40 to 55
Over 55

I
II
ITI
III
IIÏ

II
IIT
III
IV
IV

IV
IVïv
v
v

-7-



Belfield Dam has a medium hazard classification and falls in
the 10- to 2[-foot height range. Based on this, it is given a

class III classification for design purposes.

For a class III dam, the principal spillway must pass the
flow due to a 25-year precipitation event without the use of an

emergency spillway. The entire spillway system (i.e. emergency

and principal spillway) must pass the flow resulting from 30

percent of a probable maximum precipitation value without over-
topping the dam. The emergency spillway must also pass t'he flow
due to a 100-year precipitation event without exceeding the
allowable velocity of 7 feet per second.

HydrologEr:

The ¡,ratershed above Belfield Dam was defined using USGS 7 .5

minute quadrangle maps of the area. The drainage area for the
existing Belfield Dam site was calculated to be 0.75 square

miles. Figure 2 sho¡vs the drainage basin above Belfield Dam.

Considering the relatively small drainage area' it Ìyas

necessary to perform a yield analysis to determine the potential
for maintaining a suitable reservoir level. Stream gage data
from the Heart River was used to determine yield. The data gives
a median yield of 48.3 acre-feet per square mile. This indicates
an average runoff of 36.2 acre-feet per year can be expected from
the Belfield Dam drainage basin, since it is a tributary to the
Heart River.

-8-
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Following the expected yield calculations, the evaporation

Iosses were examined. À value of 36.5 inches of evaporation per

year was calculated. This value was obtained through the use of

the Hydrolog-y Manual for North Dakota'

The sustainable water surface elevation lvas determined using

the Rezfill computer program, developed by the North Dakota state

lfater commission. The Rezfill program calculates the elevation

reached. by a reservoir vfater surface given inputs of evaporationt

runoff, the percent runoff which is snowmelt, the basin area' and

an elevation versus area curve. The Rezfill progr¿m indicated

that a water surface elevation of 2603 msl could be reached in

five years, starting with an empty reservoir and receiving

average runoff. considering this, a water surface elevation of

2603 msl was selected. Àt this level, the reservoir vrould

contain 63.4 acre-feet of water, have an average'depth of 7'2

feet, and have a maxi:num depth of L4.5 feet. It does not appear

that the watershed. and the topography of the reservoir site will

allow for the creation of a d.eeper reservoir unless the reservoir

bottom is dredged.

The proposed downstream dam site has a drainage area of 0'80

square miles. Figure 3 shows the proposed downstream location

and its drainage basin. The sustainable water surface elevation

for the d.ownstream site is 2sg4 msr, based on the Rezfirr

computer program. Àt this level, the reservoir would contain 33

acre-feet of water, have an average depth of 4.2 feet, and have a

=
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maximum depth of L2 feet. The low average depth of the reservoir
at the downstream site makes it impractical to relocate.

Precipitation Desigm:

Precipitation design amounts were determined once the dam

was classified. Out1et works of a dam are required to have flow
capacities capable of passing runoff from precipitation events as

suggested by its classification.

Based on the North Dakota Dam Design Handbook, the require-
ments for a class III dam ares 1) The principal spillway is to
pass the flows due to a 25-year precipitation event without the
use of a non-structural emergency spillway, 2) The emerçlency

spillway is to pass the flows of a 100-year precipitation event
within acceptable velocity limits, and 3) The dam is to with-
stand the 0.3 PMP event ¡vithout overtoppinq. A 10-day rainfall,
24-hour rainfall, and 10-day snowmelt precipitation tables lrere
used for the 25-year and 100-year events, and a 6-hour extreme

rainfall table developed from Hydrometeorological Report Number

51, Ìüas used for the 0.3 PltP event. Table 2 shows the resulting
peak inflows and total volumes for these events.

Table 2 - Peak Inflows and Volumes for Design Frequency

Intensity Tota]- Inflow
Peak Inflow Volume

25-year 24-hour rainfall
25-year 10-day rainfall
25-year 10-day snowmelt
10O-year 24-hour rainfall
0.3 PMP

3.50
s.90
2.40
4.50
6.15

137
100

74
229

1008

55
69
70
86

143
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Hydraulic Desigm:

The HEC-1 computer model nas used to simulate the precipi-
tation versus runoff response for the basin and to route the
flows through the reservoir. The area-capacity curve for the
reservoir and the rating curve for the spillway ïrere needed in
order to use the HEC-I computer model. An area-capacity curve
for Belfield Dam was developed using a topographical- map obtained
from survey data. Figure 4 shows the area capacity curve. The

rating curî\¡e for the principal spillway lras calculated based on

the equations for pipe fIow. The rating curve for the emergency

spillway rúas calculated using the Rater computer progr¿rm devel-
oped by the North Dakota State Slater Commission. Rater develops
a rating curve for an open channel using Manning's equation. The

rating curve for the proposed spillway system is contained in
Table 3.

Table 3 - Rating Curve for Proposed 24-inch Diameter C![P

El e-rrat-i on O-Pri nc i rra I O-Emartrenr:r¡ O-.Tot-aI
(cfs) (cfs) (cfs)

2603
2604
2605
2606
2607
2608
2609
26LO
26LI

29
39
41
42
43
45
46
47

LO2
393
782

1368
20L7
2786

29
39

143
435
825

14 13
2063
2833
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Principal Spillway Works:

Presently, Belfie1d Dam does not have a separate principal
spillway. À class III dam is required to have a separate prin-
cipal spillway that is capable of passing flows due to a 25-year
precipitation event without using the emergency spillway. À

number of alternatives were evaluated as potential outlet works
for Belfield Dam. Ànalysis indicated that a 24-inch diameter
corrugated metal pipe (CMP) with a 36-inch diameter drop inlet
most effectively passes design flowsr ês suggested by North
Dakota Dam Safety Standards. The inlet of the 36-inch diameter
CMP drop inlet should be set at 2603 msl, as indicated by the
yield analysis. Table 4 gives the inflow, outflow, and stage for
the different precipitation events for the proposed new outlet
obtained from the HEC-I model. Figures 5-7 show the various
inflow outflow relationships for the proposed netr outlet.

Table 4 - Hydrologic Results for the
Proposed 24-inch Diameter ClfP

Er¡ent TnfI os Out-f I os St-atre
(cfs) (cfs) (nsl)

25-year 24-hour rainfalÌ
25-year 1O-day rainfall-
25-year 10-day snowmelt
100-year 24-hour rainfall0.3 PMP

137
100

74
229

1008

39
35
38
97

76s

2604.9
2604.7
2604.9
2605.6
2607 .8

The use of a 24-inch diameter ClfP principal spillway
requires that the emerçlency spillway be set at an elevation of
2605 msl. The principal spillway will be approximately 100 feet
in length, with the inlet invert set at an elevation of 2592 msl

-15-
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B ELFIELD DAM HYDROGRAPH
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and the outlet invert set at an elevation of 2590 msl. The slope
of the spillway will be 2.0 percent. I{ithin the length of the
spillway there will- be two anti-seep collars. Figure I shows a
tlpical cross section of the dam at the principal spillway.

A cantilever outlet and plunge pool will be sufficient to
dissipate the energ-y of the water going through the principal
spillway. The invert of the cantilever outlet is to be at least
one-foot above the tailwater elevation at maximum discharge.

Bnergency Spillway:
The existing spillway at Belfield Dam serves as both a

principal and an emergency spillway. It consists of a SO-foot
wide by one-foot deep grass-lined channel located in the right
abutment. The control elevation of the spillway is set at 2599
msl.

The proposed emergency spillway for Belfield Dam is a

50-foot wide grass-Iined channel with 4¿L side slopes located in
the left abutment. The rating curve for the emergency spillway
r{as developed using the rater computer progra¡n. The rating curve
was used to route the velocity and freeboard hydrographs. The

velocity hydrograph consists of a 100-year precipitation event
and the freeboard hydrograph consists of 30 percent of the prob-
able maximum precipitation.

-19-
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The 100-year 24-hour rainfall inflow is 229 cfs. The

routing of the 100-year 24-hour rainfall yielded a 97 cfs
outflow. the event caused the reservoir to rise to an elevation
of 2605.6 msI. The principal spillway passes 40 cfs while the
emergency spillway passes 57 cfs of total outflow. The velocity
corresponding to this out,flow is 2 feet per second. The criteria
from the North Dakota Dam Design Handbook allows a velocity of 7

feet per second for a group one cover on erosion resistant soils
at a slope under 5 percent. This shows Èhat the proposed emer-
gency spillway is acceptable based on the velocity hydrograph.

The 0.3 PlfP inf low is 1008 cf s. The routing of the 0.3 PllP

event yielded a 765 cfs outflow. The event caused the reservoir
to rise to an elevation of 2607.8 msl. The North Dakota Dam

Design llandbook requires a class III dam to pass a 0.3 PMP event
without overtopping the dam. The maximum reservoir elevation of
2607.8 msl indicates that the top of dam elevation should be 2608

msl in order for the dam to be acceptable based on the freeboard
hydrograph.

Emban]s¡ent:

The existing embankment does not meet North Dakota Dam

Safety requirements for the proposed outlet works. The alter-
naÈive of moving the embankment do¡rnstream is not considered to
be feasible due to the topography of the downstream area. À

reservoir located at the downstrean site would have a larger
surface area, but the average depth and capacity would be less.

-2L-



The depth would not satisfy the requirements for fish propaga-
tion. This means the existing embankment should be nodified or
replaced. The ability to modify the existing embanl¡cnent is
dependent on the subsurface conditions. If the subsurface con-
ditions are adequate, the vegetation and topsoil should be

stripped from the exist,ing embankment and a clay cap placed over
it. ff the subsurface conditions do not allow the embankment to
be modified, it should be removed and a nevr embankment con-
structed.

The ne\ú or modified embankment woul-d have a crest elevation
of 2608 msl. The proposed embanlrunent would be L2 feet wide at
the crest, and have an upstream and downstream slope of 3:1. The

embankment would have a S0-foot wide emergency spillway located
in the left abutment.. The proposed water surface elevation ot
2603 msl will require that the slope of the bank east of the
reservoir be lowered. The slope should be lowered to 3:1. This
slope will help prevent erosion due to lvave action.

Low-I,ewe]- Dra¡rdown:

The proposed modifications to Belfield Dam include the
installation of a low-level- drawdown structure. The low-level
drawdown structure, al-so known as a cold water return or
hlpolinnetic dischaæge structure, is designed to counteract
accelerated aging in resen¡oirs. The low-Ievel drawdown struc-
ture removes nutrient-rich water from the bottom of a thermally
stratified rese:nroir, Ieaving t,he better quality water behind,

-22-



and thus increasing the usefulness and life span of the reser-
voir. Improwed water quality conditions result in a positive
benefit to the fishery and to aII other recreational uses.

À rule of thumb used in the design of low-Ìeve1 drawdown

structures is that they should pass 10 percent of the reservoir
volume in a 14-day time period. For Belfield Dam, a 4-inch PVC

pipe is sufficient to act as a low-leveL drawdown. The pipe will
extend into t'he reservoir for a distance of about 150 feet.

Dornstream lrlodif ications :

The channel downstream of Belfield Dam is sufficient to
convey any .flows going through the proposed spillway system,
although the roadway downstream of the dam will have to be modi-
fied. Presently, the roadway has a 3O-inch diarneter CMP to pass

flows. There is a dip in the road to the rüest of the culvert,
and during high flow periods water passes over the top of the
road. À Bureau of Public Roads nomograph based on inl-et control
was used Èo determine the size of the crossing that would be

necessary to prevent overtopping of the road. The roadway will
be designed to pass a 25-year precipitation event without over-
topping. The maximum flow through the principal spillway due to
a 25-year precipitation event is 39 cfs. A 3O-inch diameter CllP

culvert and a 24-inch diameter CItfP cuLvert wiII pass a flow of 52

cfs. This is sufficient to pass flows from the principal
spillwayr âs weLl as flows due to local runoff. The roadway will
need to be raised to a minimum elevation of 2586.3 msl, in order

-23-



to obtain this type of flow through the crossing without over-
topping and to allow for sufficient cover on the culverts. This
will require that the roadway be raised for a distance of
approximately 220 feet. Àt its lowest point, the roadway will
have to be raised approximately 1.4 feet. If the condition of
the existing 3O-inch diameter ClfP is satisfactory, it can be

relocated at the new crossing.

Ttater Control:
The waÈer that is presently in Belfield Dam ¡rill have t'o be

contained or removed in order to perform the proposed modifi-
cations. The small size of the reservoir and the fact that an

established'fishery is not located in it make retaining the water
impractical. The proposed alternative for water control is to
notch the embanl¡unent and drqin the reservoir.

-24-



V. GECIBCEITICjAL

The subsurface condition of the existing embankment is
unknown. If the decision is made to proceed with this project,
it wíLl be necessary to perform soil borings to determine if the
existing emban}ment can be modified. flro penetrometer borings
should be suf ficient^ Èo d.etermine subsurface conditions. The

estimated cost to perform two test borings is about $1500. This
cost is not included in the prelininarT cost estimate.

-25-



VT. Lã,IÙD RTGMS

Belfield Dam and the adjoining land are presently owned by
Burlington Northern Railroad. The ability to proceed with the
reconstr-uetion and/or rehahilitation of Belfield Dam is dependent
on land acguisition or easements whieh need to be obtained.

-26-



VII. PRELIIÍIIIÀRY COST ESTIüÀTE

Cost estimates r,Íere prepared for the rehabilitation of the
dam and for the replacement of the dam at' or near its present
location. Both alternatives have the same characteristics for
height, reservoir area, and storage. The cost to rehabilitate
Belfield Dam is estimated to cost $58,900. This does not include
the cost of land acquisition. Table 5 shows the cost breakdown
for the modifications.

Tab]-e 5 - Be]-field Dam Rehabilitation Cost Estimate "

1
1
1

1
2
3
4

5
6

1
2
2
I

130

I'lobilization
Drain Existing Embanlicnent
CJ-earing and GrubbingStripping and Spreading
TopsoilFilt

Spillway(a) 36-inch CMP
(b) 24-inch CltP
(c) Trash Rack
(d) Joints(e) Ànti-Seep Collars(f) Concrete
(g) Reinforcing Stee1

Plunge Pool
(a) Riprap(b) Filter Material
(c) Excavation

Downstream Roadway Mod.(a) 24-inch CMP(b) Ìlove 3O-inch CMP(c) Gravel or Scoria
(d) FiII to Raise Roadway

Riprap
Excavation
Seeding
Lo¡r-Level Outlet

1,500
ro ,67 4

11
100

33
13
33

30
1

47
L25
225

2 1075
2
I

$5,000.00
3,000.00
2,000.00

.25
1. 10

75.00
s0.00
90.00

100.00
225.00
275.00

.50

25.00
ls.00
1.50

3s.00
200.00

15.00
1. 10

25.00
2.20

200.00
2 r 500.00

s 5,000
3,000
2,000

375
]..L,7 4r

825
5r000

90
200
450
275

65

825
195

50

1r050
200
705
138

5,625
4 r565

400
2_500

$45 ,27 4
4 t542
4 15424.s42

LS
LS
LS.

SY
CY

LF
LF
LS
Ba.
Ea.
CY
r,bs

CY
CY
CY

LF
LS
CY
CY
CY
CY
Ac.
LS

7

I

9.
10.
11.
12.

Subtotal
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The cost to replace Belfield Dam is estimated to cost
$811700. This does not include the cost of land acquisition.
Table 6 shows the cost breakdown for the replacement.

Table 6 - Belfield Dam Replacement Cost Bstimate
Item Ouantitw Units Unit Price lfotal

1
2
3
4

5
6
7

Mobilization
Drain Existing Enbankment
Clearing and Grubbing
Stripping and Spreading
Topsoil

Excavation
F ill
Spillway(a) 36-inch CMP(b) 24-inch CMP(c) Trash Rack(d) Joints(e) Ànti-Seep Collars
(f) Concrete(g) Reinforcing Steel

Plunge Pool
(a) Riprap
(b) Filter Material
(c) Excavation

Downstream Roadway Þtod.
(a) 24-inch ClrrP
(b) Move 30-inch Cl{P
(c) Gravel or Scoria(d) FiII to Raise Roadway

Riprap
Seeding
Low-Leve1 Outlet

1r500
7 ,320

16, 140

11
100

33
13
33

$5,000 . 00
3 r 000.00
2,000. 00

75.00
s0.00
90.00

100.00
225.O0
275.00

.50

25.00
15.00
1.50

3s.00
200.00

15.00
1.10

25.00
200.00

2,500.00

$ 5,000
3r000
2,000

375
16,104
L7 ,754

825
5, 000

90
200
450
275

65

825
195

50

1r050
200
705
138

5 r625
400

2.s00

I
1
I

LS
LS
LS

SY
CY
CY

LF
LF
LS
Ea.
Ea.
CY
Lbs

CY
CY
CY

LF
LS
CY
CY
CY
Àc.
LS

.25
2.20
1. 10

1
2
2
1

130
I

9

10.
11.
L2.

30
1

47
L25
225

2I
Subtotal
Contingencies (+l- 10t)
Contract Àdministration
Engineering 1+/-fOt¡Total (+/- 308)

$62,826
6 r29r

1+/-1or ) 6 ,29t6.292
s81,700
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VIII. SUUUARY

The feasibility of rehabilitating or reconstructing Belfield
Dam has been examined. The dam site and reservoir is located on

a tributary to the Heart River in the ST.IL/  Section 5 | Township

139 North, Range 99 l{est, near the city of Belfield, North
Dakota. The dam was built by the Northern Pacific Rail-road.

Failure of Belfield Dam will- not cause serious damage to
property and/or the loss of lives, therefore, it is given a

medium hazard classification. Based on a 10- to 24-foot embank-

ment height and a medium hazard classification, Belfield Dam is
classified as a class III dam for design purposes.

Design events for the various hydraulic structures are as

follows¡ 1) the principal spillway must be capable of passing
flows due to a 25-year 24-hour rainfall evenÈ, a 25-year 10-day
rainfall event, and a 25-year 10-day snowmelt without the use of
a non-structural emergency spillway¡ 2) the emergency spillway
is required to pass the flows from a 100-year precipitation event
within acceptable velocity limits; and 3) the dan is required to
pass the flows of a 0.3 Pl4P extreme rainfall event without over-
topping.

Ànalysis with the HEC-I computer model- indicated that the
existing embanJicnent does not satisfy North Dakota Dam Safety
Standards. Three alternatives to improve the embankment y¡ere

analyzed. Àlternative number one is Èo modify t'he existing
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emban}cnent so that it meets North Dakota Dam Safety Standards.
This would consist of raising the embanlsnent to a crest elevation
of 2608 msl. The water surface would be controlled at an

elevation of 2603 msl through the use of a drop in1et. At this
Ievel, the reservoir would contain 63.4 acre-feet of waÈer, have
an average depth of 7.2 feet, and have a maximum depth of 14.5
feet. The ability to proceed with this alternative is dependent
on the subsurf ace conditions of the existing embanlcrnent. The

second alternative consists of removing the existing embankment,

and placing a new one in its place. The new enbankment shoul-d
have a crest elevation of 2608 msl. The reservoir and embankment

characteristics for this alternative. are the same as for alter-
native one. The third alternative is to remove the old
embankment and replace it with a new one further downstream. This
alternative is not considered feasible due to the Èopography of
the downstream area. À reservoir located at the downstream site
would contain 33 acre-feet of water, have an average depth of 4.2
feet, and have a maximum depth of 12 feet. The depth would not
satisfy requirements for fish propagation.

The result5-ng hydraulic structure from the analysÍs of the
basin can be described as follows: The principal spittway
consists of a 36-inch diameter CMP drop inlet that wiII control
the reservoir elevation at 2603 msl. A 24-inch dia¡neter ClfP

spillway extends through the embankment to convey flows. The

Iength of the spillway is approximately 100 feet and extends into
a cantilever outlet with a plunge pool to dissipate the enerçfy of
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the water. À l-ow-level drawdovrn structure has also been designed
to allow for the removal of stagnant water from the bottom of the
reservoir. An emergency spillway consist.ing of a 50-foot wide
channel with 4:1 side slopes located in the left abutment wil-l be
used to convey high flows.

The roadway downstream of the dam should be modified to
prevent overtopping. The existing 3O-inch diameter CUP cuÌvert
should be relocated at the center of the channel and an addi-
Èional 24-inch diameter CMP culvert, installed. The ínstallation
of the proposed roadway crossing will require that the roadway be
raised for a length of approxinately 220 feet. If the downstream
modificat,ions lyere handled by local entities, the project cost
couLd be reduced by a total of $21700.

The cost to nodify the existing embanlcnent is estimated to
be S58,900. The cost to reprace the embankment at its present
location is estimated to be $81r700.
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IX. RBCOTÍUBIÙDÀTTONS

The proposed modifications to Belfield Dam will enable it to
safely pass the design flood. The modifications wilt also help
reduce seePage through the embanlicnent. The ability to modify the
existing embankment is dependent on the subsurface condit,ions. T.f

the decision is made to proceed with this project, it is
recommended that a soils investigation be performed. The soils
investigation wiII indicate if the existing emban}cnent can be
modified. ff the subsurface conditions are such that the exist-
ing embankment can be nodified, this alternative is reconmended.
Otherwise, the existing embankment should be removed and a neÌr
embankment should be constructed. The decision to proceed with
this project is the responsibility of the Stark County Iùater
Resource Board.
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ÄPPBI{DIX À - Copy of Àgreement



(

SWC Project #J-307
May 31, 1-990

ÀGREEIIEIÙT
fnvestigation of Rehabilitation ofBelfield Dam Nea¡Belfield, North. Dakota

r. PÀRTIES

TEIS ÀGREEìÍENT is between the North Dakota State Water

Conmission, hereinafter Commission, throujh its Secretary, David.

Sprynczynatyk, hereinafter Secretary; and the Stark County llater
Resource District, hereinafter District, through its Chairman,

Nick Kessel.

II. PROJECT, LOCÀTION, Àti¡D PTIRPOSE

The District wishes to investigate the feasibility for the
reconstruction and/or rehabilitation of Belfield Dam. The dam is
Iocated in the SWl/4 Section 5, Township 139 North', Range 99

West, near Belfield, North Ðakota. The dam is currently used for
fishing and recreation purposes.

IIT. PRELIUINÀRY IN\IESTTGÀTION

The parties agree that further information is necessary
concerning the proposed project. Therefore, the Commission shall
conduct the foLlowing:

1. Conduct a topographic survey of the dam site,
2 Conduct a study of the hydrology of the watershed

upstream of the dam,

Design the outiet works necessary to safeJ-y and effi-ciently pass the design flood through the dam,
3
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Design low-level outlet works for drawdown capa-biliLies, and

Design modifications to reduce seepage Losses throughthe emban}cnent.

. IV. DEPOSIT _ REFIIND

The District sha1l deposit a total of $500.00 with the
Commission to partially defray the cost of the fiel-d work neces-
sary to conduct the investigation. Upon receipt of a request
from the District to terminate proceeding further with the pre-
liminary investigation or upon a breach of this açlreement by any
of the parties, the Commission shall provide the District r¡ith a

statement, of all expenses incurred in the investigation and shall
refund to the District any remaining funds.

V. RTGHTS-OF-ENTRY

The District agrees to obtain written permission from any
affected landowners for field investigations by the Commission

which are required for the preliminary investigation.

VI. IIIDE!,II{IFICÀTTON

The District hereby accepts responsibility for, and holds
the state of North Dakota, the Commission, the State Engineer,
and their employees and agents, free from all claims and damages

to public or private property, righlsr or persons arising out of
this agreement. fn the ewent a suit is initiated or judgment

entered against the state of North Dakota, the Commission, the
State Engineerr or their employees or agents, the District agrees

4

5
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to indemnify it
satisfied.

for any settlement arrived at or judgment

VII. I{ERGBR

This agreement constitutes the entire agreement between the
parties. No waiver, consentr or changes to any contractual
provisions herein will be binding unless such changes are made in
writing, signed by both parties, and attached hereto.

NORTH DÀKOTÀ STÀTE WÀIER
cor{urssroN
By

DÀVID À.
Secretary

DÀTE:

t? o

WITNESS:

STÀRK COII}ITY WÀTER RESOIIRCE
DISlR,ICT
By:

KESSEL
Chairman

DÀTE:

WITNESS:
f
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