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Building Site Development
Renville County, North Dakota

Soil properties influence the development of building sites, including the selection of the site, the design of the
structure, construction, performance after construction, and maintenance. The following tables show the degree and
kind of soil limitations that affect dwellings with and without basements, small commercial buildings, local roads

and streets, shallow excavations, and lawns and landscaping.

Rating class terms indicate the extent to which the soils are limited by all of the soil features that affect

building site development. Not limited indicates that the soil has features that are very favorable for the

specified use. Good performance and very low maintenance can be expected. Slight indicates that the soil has

features that are favorable for the specified use. The limitations are minor and can be easily overcome. Good
erformance and low maintenance can be expected. Moderate indicates that the soil has features that are moderately
avorable for the specified use. The limitations can be overcome or minimized by special planning, design, or

installation. Fair performance and moderate maintenance can be expected. Severe indicates that the soil has one or

more features that are unfavorable for the specified use. The limitations generally cannot be overcome without

major soil reclamation, special design, or expensive installation procedures. Poor performance and high maintenance

can be expected.

Dwellings are single-family houses of three stories or less. For dwellings without basements, the foundation is
assumed to consist of spread footings of reinforced concrete built on undisturbed soil at a depth of 2 feet or at
the depth of maximum frost penetration, whichever is deeper. For dwellings with basements, the foundation is
assumed to consist of spread footings of reinforced concrete built on undisturbed soil at a depth of about 7 feet.
The ratings for dwellings are based on the soil #roperties that affect the capacity of the soil to support a load
without movement and on the properties that affect excavation and construction costs. The properties that affect
the load-supporting capacity include depth to a water table, ponding, flooding, subsidence, linear extensibility
(shrink—swell potential), and compressibility. Compressibility is inferred from the Unified classification. The
properties that affect the ease and amount of excavation include depth to a water table, ponding, flooding, slope,
?epth to bedrock or a cemented pan, hardness of bedrock or a cemented pan, and the amount and size of rock
ragments.

Small commercial buildings are structures that are less than three stories high and do not have basements. The
foundation is assumed to consist of spread footings of reinforced concrete built on undisturbed soil at a depth of

2 feet or at the depth of maximum frost penetration, whichever is deeper. The ratings are based on the soi
properties that affect the capacity of the soil to support a load without movement and on the properties that

affect excavation and construction costs. The properties that affect the load—supporting capacity include depth to
a water table, ponding, roodin?, subsidence, linear extensibility (shrink—swell potential), and compressibility
(which is inferred from the Unified classification). The properties that affect the ease and amount of excavation
include flooding, depth to a water table, pondin?, slope, depth to bedrock or a cemented pan, hardness of bedrock
or a cemented pan, and the amount and size of rock fragments.

Local roads and streets have an all-weather surface and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material; a base of gravel, crushed rock, or soil material stabilized by lime

or cement; and a surface of flexible material (asphalt), rigid material (concrete), or gravel with a binder. The
ratings are based on the soil properties that affect the ease of excavation and grading and the traffic—supporting
capacity. The properties that affect the ease of excavation and grading are depth to bedrock or a cemented pan,
hardness of bedrock or a cemented pan, depth to a water table, ponding, flooding, the amount of large stones, and
slope. The properties that affect the traffic—supporting capacity are soil strength (as inferred from the AASHTO
group index number?, subsidence, linear extensibility (shrink—swell potential), the potential for frost action,

depth to a water table, and ponding.

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet for graves, utility lines, open
ditches, or other purposes. The ratings are based on the soil properties that influence the ease of digging and the
resistance to sloughing. Depth to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the amount of
large stones, and dense layers influence the ease of diggln , filling, and compacting. Depth to the seasonal high
water table, flooding, and ponding may restrict the period when excavations can be made. Slope influences the ease
of using machinery. Soil texture, depth to the water table, and linear extensibility (shrink—swell potential)

influence the resistance to sloughing.

Lawns and landscaping require soils on which turf and ornamental trees and shrubs can be established and
maintained. Irrigation is not considered in the ratings. The ratings are based on the soil properties that affect
plant growth and trafficability after vegetation is established. The properties that affect plant growth are

reaction; depth to a water table; ponding; depth to bedrock or a cemented pan; the available water capacity in the
upper 40 inches; the content of salts, sodium, or calcium carbonate; and sulfidic materials. The properties that
affect trafficability are flooding, depth to a water table, ponding, slope, stoniness, and the amount of sand,

clay, or organic matter in the surface layer.
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condi tion but does not elimnate the need

Absence of an

Map synbol Shal | ow Dwel |'i ngs Dwel I'i ngs Smal | Local roads Lawns and
and soi |l nane excavations wi t hout with conmer ci al and streets | andscapi ng
basenent s basenent s bui | di ngs
Ar:

Arveson-———————————————— Severe: Sever e: Sever e: Sever e: Sever e: ) Sever e:
wet ness wet ness wet ness wet ness frost action wet ness
cut banks cave wet ness

AvC:

Arvilla————————————————- Severe: Sl i ght Sli ght Moder at e: Sl i ght Moder at e:

cut banks cave sl ope droughty
AwA:

Arvill a————————————————- Sever e: Sl i ght Sli ght Sl i ght Sl i ght Moder at e:
cut banks cave droughty

Si oux Sever e: Sl i ght Sli ght Sl i ght Sli ght Sever e:
cut banks cave droughty

AnB:

Arvill a————————————————~ Sever e: Sli ght Slight Moder at e: Sli ght Moder at e:
cut banks cave sl ope dr oughty

Arvill a——————————————— Severe: Slight Slight Mobder at e: Slight Moder at e:
cut banks cave sl ope droughty

Arvilla————————————————- Severe: Sl i ght Sli ght Moder at e: Sl i ght Moder at e:
cut banks cave sl ope droughty

Si oux Severe: Sl i ght Sli ght Moder at e: Sl i ght Sever e:
cut banks cave sl ope droughty

BaA:
Bar nes Slight Moder at e: Moder at e: Moder at e: Sever e: Sl i ght
shrink-swel | shrink-swel | shri nk-swel | | ow strength
BaB:
Bar nes Slight Moder at e: Moder at e: Moder at e: Severe: Sl i ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope
BaC:
Bar nes Sl i ght Moder at e: Moder at e: Moder at e: Severe: Sl i ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope
BaD:

Bar nes Moder at e: Moder at e: Moder at e: Sever e: Severe: Moder at e:

sl ope shrink-swel | shrink-swel | sl ope | ow strength sl ope
sl ope sl ope
BbB:
Bar nes, Cobbl y-————————— Sli ght Moder at e: Moder at e: Mbder at e: Sever e: Sl i ght
shrink-swel | shrink-swel | shri nk-swel | | ow strength
BdB:
Bar nes Sli ght Moder at e: Moder at e: Moder at e: Severe: Sl i ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope
Buse Sli ght Mbder at e: Moder at e: Moder at e: Severe: Sli ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope
BdC: ) .
Bar nes Sli ght Moder at e: Moder at e: Moder at e: Severe: Sli ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope
Buse Sli ght Moder at e: Moder at e: Moder at e: Severe: Sl i ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope
Bf A:

Bar nes Sli ght Moder at e: Moder at e: Mbder at e: Sever e: Sl i ght

shrink-swel | shrink-swel | shrink-swel | | ow strength

Cresbar d——————————————— Moder at e: Sever e: Moder at e: Sever e: Severe: Sever e:
too cl ayey shrink-swel | shrink-swel | shri nk-swel | | ow strength excess sodi um
wet ness wet ness shri nk-swel |
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Bui | di ng Site Devel opnent ——Cont i nued
Renville County, North Dakota
(The information in this table indicates the dom nant soil condition but does not elimnate the need
for onsite investigation. See text for definitions of terns used in this table. Absence of an
entry indicates that no rating is applicable.)
Map synbol Shal | ow Dwel |'i ngs Dwel I'i ngs Smal | Local roads Lawns and
and soi |l nane excavations wi t hout with conmer ci al and streets | andscapi ng
basenent s basenent s bui | di ngs
BgB:
Bar nes Sl i ght Moder at e: Moder at e: Moder at e: Severe: Sl i ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope

Hanerl y——————-———-——- Severe: Moder at e: Severe: Moder at e: Severe: Moder at e:

wet ness shrink-swel | wet ness shrink-swel | frost action wet ness
wet ness sl ope
wet ness
BhA:

Bar nes Sli ght Mbder at e: Moder at e: Mbder at e: Sever e: Sl i ght

shrink-swel | shrink-swel | shrink-swel | | ow strength

Hanl et Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sl i ght
wet ness shrink-swel | shri nk-swel | shrink-swel | frost action

wet ness | ow strength
Tonka Sever e: Severe: Severe: Sever e: Severe: Sever e:
pondi ng shrink-swel | shrink-swel | shrink-swel | | ow strength pondi ng
pondi ng pondi ng pondi ng shrink-swel |
pondi ng
BhB:
Bar nes Sl i ght Moder at e: Moder at e: Moder at e: Sever e: Sli ght
shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope

Hani et Moder at e: Moder at e: Moder at e: Mbder at e: Severe: Sl i ght
wet ness shrink-swel | shri nk-swel | shrink-swel | frost action

wet ness sl ope | ow strength

Tonka Sever e: Sever e: Sever e: Sever e: Sever e: Sever e:
pondi ng shrink-swel | shrink-swel | shri nk-swel | | ow strength pondi ng

pondi ng pondi ng pondi ng shrink-swel |
pondi ng
BnD:

Barnes, Very Stony------ Moder at e: Mbder at e: Moder at e: Severe: Moder at e: Moder at e:

sl ope sl ope sl ope sl ope frost action | arge stones
| ow strength sl ope
sl ope

Buse, Very Stony---—————— Moder at e: Moder at e: Moder at e: Severe: Moder at e: Sever e:
| arge stones | arge stones | arge stones sl ope | ow strength | arge stones
sl ope shrink-swel | shrink-swel | shrink-swel |

sl ope sl ope sl ope
CaA:

Cavour Moder at e: Sever e: Moder at e: Sever e: Sever e: Sever e:
too cl ayey shrink-swel | shrink-swel | shrink-swel | | ow strength excess sodi um
wet ness wet ness shri nk-swel |

Cresbar d——————————————— Moder at e: Sever e: Moder at e: Sever e: Severe: Sever e:
too cl ayey shrink-swel | shrink-swel | shrink-swel | | ow strength excess sodi um
wet ness wet ness shri nk-swel |

Co:

Col vin Severe: Sever e: Severe: Sever e: Sever e: . Sever e:
wet ness wet ness wet ness wet ness frost action wet ness

| ow strength
wet ness

Channel ———————————————— - - - - -—= -

Col vin Sever e: Sever e: Sever e: Sever e: Sever e: Sever e:
wet ness fl oodi ng fl oodi ng fl oodi ng f 1 oodi ng fl oodi ng

wet ness wet ness wet ness | ow strength wet ness
wet ness
Cr:

Col vin Sever e: Sever e: Sever e: Sever e: Sever e: Sever e:

pondi ng pondi ng pondi ng pondi ng frost action pondi ng
| ow strength
pondi ng
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Bui | di ng Site Devel opnent ——Cont i nued
Renville County, North Dakota
(The information in this table indicates the dom nant soil condition but does not elimnate the need
for onsite investigation. See text for definitions of terns used in this table. Absence of an
entry indicates that no rating is applicable.)
Map synbol Shal | ow Dwel |'i ngs Dwel I'i ngs Smal | Local roads Lawns and
and soi |l nane excavations wi t hout with conmer ci al and streets | andscapi ng
basenent s basenent s bui | di ngs
DdA:

Di vi de, Loany Substratun] Severe: Slight Moder at e: Sli ght Moderate: Sli ght

cut banks cave wet ness frost action
EnB:

Enbden Severe: Sl i ght Moder at e: Sl i ght Moder at e: Sl i ght

cut banks cave wet ness frost action
EoA:

Enbden Sever e: Sl i ght Moder at e: Sl i ght Moder at e: Sl i ght
cut banks cave wet ness frost action

Tiffany————-——--————- Sever e: Moder at e: Sever e: Mbder at e: Severe: Moder at e:
wet ness wet ness wet ness wet ness frost action wet ness

Fa:

Far go Severe: Severe: Severe: Severe: Severe: Severe:
wet ness shrink-swel | shrink-swel | shrink-swel | | ow strength too cl ayey
cut banks cave wet ness wet ness wet ness shrink-swel | wet ness

wet ness
Fb:

Fargo, Very Wet--—-——————- Severe: Severe: Severe: Severe: Severe: Sever e:
pondi ng shrink-swel | shrink-swel | shrink-swel | | ow strength too clayey
cut banks cave | ponding pondi ng pondi ng shrink-swel | pondi ng

pondi ng
Fu:

Ful da Sever e: Severe: Severe: Sever e: Severe: Moder at e:

wet ness fl oodi ng fl oodi ng fl oodi ng frost action wet ness
shrink-swel | shrink-swel | shrink-swel | | ow strength
wet ness wet ness wet ness shrink-swel |

G avel Pits——————————— Severe: Severe: Severe: Severe: Severe: Sever e:
sl ope sl ope sl ope sl ope sl ope sl ope
cut banks cave smal | stones

droughty
A

G eat Bend————————————- Severe: Mbder at e: Moder at e: Mobder at e: Severe: Sli ght
cut banks cave shrink-swel | shrink-swel | shrink-swel | frost action

| ow strength
HaA:

Hanerl y——————--———-———- Severe: Moder at e: Severe: Moder at e: Severe: Moder at e:

wet ness shrink-swel | wet ness shrink-swel | frost action wet ness
wet ness wet ness
HoA:

Hanmer | y———————-———-——- Sever e: Moder at e: Sever e: Moder at e: Severe: Moder at e:
wet ness shrink-swel | wet ness shrink-swel | frost action wet ness

wet ness wet ness

Tonka Severe: Severe: Severe: Severe: Severe: Severe:
pondi ng shrink-swel | shrink-swel | shri nk-swel | | ow strength pondi ng

pondi ng pondi ng pondi ng shrink-swel |
pondi ng
HhA:

Hani et Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sl i ght
wet ness shrink-swel | shrink-swel | shrink-swel | frost action

wet ness | ow strength

Hanerl y——————--———-———- Severe: Moder at e: Severe: Moder at e: Severe: Moder at e:
wet ness shrink-swel | wet ness shrink-swel | frost action wet ness

wet ness wet ness

Tonka Severe: Severe: Severe: Severe: Severe: Sever e:
pondi ng shrink-swel | shrink-swel | shri nk-swel | | ow strength pondi ng

pondi ng pondi ng pondi ng shrink-swel |
pondi ng
HmA:

Hanl et Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sl i ght
wet ness shrink-swel | shrink-swel | shri nk-swel | frost action

wet ness | ow strength
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Bui | di ng Site Devel opnent ——Cont i nued
Renville County, North Dakota
(The information in this table indicates the dom nant soil condition but does not elimnate the need
for onsite investigation. See text for definitions of terns used in this table. Absence of an
entry indicates that no rating is applicable.)
Map synbol Shal | ow Dwel |'i ngs Dwel I'i ngs Smal | Local roads Lawns and
and soi |l nane excavations wi t hout with conmer ci al and streets | andscapi ng
basenent s basenent s bui | di ngs

Tonka Sever e: Sever e: Severe: Sever e: Sever e: Sever e:

pondi ng shrink-swel | shrink-swel | shrink-swel | | ow strength pondi ng
pondi ng pondi ng pondi ng shrink-swel |
pondi ng
HoA:

Hecl a Severe: Sl i ght Moder at e: Sl i ght Moder at e: Moder at e:
cut banks cave wet ness frost action droughty

Lohnes Sever e: Sl i ght Moder at e: Sl i ght Sl i ght Moder at e:
cut banks cave wet ness droughty

LaA:

Ladel I e Moder at e: Sever e: Severe: Sever e: Severe: Moder at e:
fl oodi ng fl oodi ng fl oodi ng fl oodi ng f1 oodi ng fl oodi ng
wet ness frost action

| ow strength
LoB:

Lohnes Severe: Sl i ght Sli ght Moder at e: Sl i ght Moder at e:

cut banks cave sl ope droughty
Lu:

Ludden Severe: Sever e: Sever e: Severe: Severe: Severe:
pondi ng f1 oodi ng f1oodi ng f1 oodi ng I ow strength too clayey
cut banks cave shrink-swel | shrink-swel | shrink-swel | shrink-swel | pondi ng

pondi ng pondi ng pondi ng pondi ng
Ly:

Ludden, Very Wet-—-——————— Sever e: Sever e: Severe: Sever e: Severe: Severe:
pondi ng fl oodi ng fl oodi ng fl oodi ng | ow strength fl oodi ng
cut banks cave shrink-swel | shrink-swel | shri nk-swel | shrink-swel | too cl ayey

pondi ng pondi ng pondi ng pondi ng pondi ng
Lz:

Ludden, Ponded——————— Severe: Severe: Severe: Severe: Severe: Sever e:
pondi ng fl oodi ng fl oodi ng fl oodi ng | ow strength fl oodi ng
cut banks cave shrink-swel | shrink-swel | shri nk-swel | shrink-swel | too cl ayey

pondi ng pondi ng pondi ng pondi ng pondi ng
M-W
M scel | aneous Water ————-— - - - - - -
Mo:

Marysl and———-—————————— Severe: Severe: Severe: Severe: Severe: Sever e:
wet ness wet ness wet ness wet ness frost action wet ness
cut banks cave wet ness

Pa:

Parnel | ————————————————— Sever e: Sever e: Sever e: Sever e: Sever e: Sever e:
excess hunus shrink-swel | shrink-swel | shri nk-swel | | ow strength pondi ng
pondi ng pondi ng pondi ng pondi ng shrink-swel |

pondi ng
RnA:

Renshaw Sever e: Sli ght Slight Sl i ght Sli ght Moder at e:

cut banks cave droughty
RnB:

Renshaw Severe: Slight Slight Mobder at e: Sli ght Moder at e:

cut banks cave sl ope droughty
SoB: ) ) ) )

Si oux Severe: Sl i ght Sli ght Sl i ght Sl i ght Moder at e:

cut banks cave droughty
SoD:

Si oux Severe: Moder at e: Moder at e: Sever e: Moder at e: Moder at e:

cut banks cave sl ope sl ope sl ope sl ope sl ope
droughty
SVA:

Svea Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sl i ght
wet ness shrink-swel | shrink-swel | shri nk-swel | | ow strength

wet ness
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Bui | di ng Site Devel opnent ——Cont i nued
Renville County, North Dakota
(The information in this table indicates the dom nant soil condition but does not elimnate the need
for onsite investigation. See text for definitions of terns used in this table. Absence of an
entry indicates that no rating is applicable.)
Map synbol Shal | ow Dwel |'i ngs Dwel I'i ngs Smal | Local roads Lawns and
and soi |l nane excavations wi t hout with conmer ci al and streets | andscapi ng
basenent s basenent s bui | di ngs
SvB:

Svea Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sl i ght
wet ness shrink-swel | shrink-swel | shrink-swel | | ow strength

wet ness sl ope

wWB:

Channel ————————————————- - - - - -—= -

Svea Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sl i ght
wet ness shrink-swel | shrink-swel | shrink-swel | | ow strength

wet ness
SyA:

Svea, Fans——————————— Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sl i ght
wet ness shrink-swel | shrink-swel | shri nk-swel | | ow strength

wet ness
SyB:

Svea, Fans———————————— Moder at e: Moder at e: Moder at e: Moder at e: Severe: Sli ght
wet ness shrink-swel | shrink-swel | shrink-swel | | ow strength

wet ness sl ope
SzA:

Swenoda-———————————————= Moder at e: Sl i ght Moder at e: Sl i ght Moderate: Sl i ght
wet ness shrink-swel | frost action

wet ness
SzB:

Swenoda-————-———————————— Moder at e: Sl i ght Moder at e: Mbder at e: Moder at e: Sl i ght
wet ness shrink-swel | sl ope frost action

wet ness
Tf:

Tiffany————-——---—— Sever e: Sever e: Sever e: Sever e: Severe: Sever e:
pondi ng pondi ng pondi ng pondi ng frost action pondi ng
cut banks cave pondi ng

To:
Tonka Sever e: Severe: Severe: Sever e: Severe: Sever e:
pondi ng shrink-swel | shrink-swel | shrink-swel | I ow strength pondi ng
pondi ng pondi ng pondi ng shrink-swel |
pondi ng
Va:

Val | er s————————————————— Severe: Sever e: Severe: Sever e: Severe: Moder at e:

wet ness wet ness wet ness wet ness frost action wet ness
Vb:

Vel va Moder at e: Severe: Severe: Severe: Severe: Moder at e:

fl oodi ng fl oodi ng fl oodi ng fl oodi ng f 1 oodi ng fl oodi ng
vd:

Vel va Moder at e: Sever e: Sever e: Sever e: Sever e: Sever e:
fl oodi ng fl oodi ng f 1 oodi ng fl oodi ng f 1 oodi ng fl oodi ng

Channel ————————————————- - -—= - - -— -

W

Wat er - -— - - -— -

Wiliams————————m————— Sl i ght Moder at e: Moder at e: Moder at e: Severe: Sl i ght

shrink-swel | shrink-swel | shrink-swel | | ow strength

WIliam-——————————--——— Sl i ght Moder at e: Moder at e: Moder at e: Severe: Sl i ght

shrink-swel | shrink-swel | shrink-swel | | ow strength
sl ope
A

Wndner e-—————————————— Sever e: Moder at e: Sever e: Mbder at e: Severe: Moder at e:
wet ness wet ness wet ness wet ness frost action wet ness
cut banks cave droughty
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Bui | di ng Site Devel opnent ——Cont i nued
Renville County, North Dakota

(The information in this table indicates the dominant soil condition but does not elimnate the need
for onsite investigation. See text for definitions of terms used in this table. Absence of an
entry indicates that no rating is applicable.)

Map synbol Shal | ow Dwel |'i ngs Dwel I'i ngs Smal | Local roads Lawns and
and soi |l nane excavations wi t hout with conmer ci al and streets | andscapi ng
basenent s basenent s bui | di ngs
ZaD:
Zahl Moder at e: Moder at e: Moder at e: Sever e: Sever e: Moder at e:
sl ope shrink-swel | shrink-swel | sl ope | ow strength sl ope
sl ope sl ope
Max Moder at e: Moder at e: Moder at e: Sever e: Moder at e: Moder at e:
sl ope shrink-swel | shrink-swel | sl ope | ow strength sl ope
sl ope sl ope shrink-swel |
sl ope
ZaF:
Zahl Sever e: Sever e: Sever e: Sever e: Sever e: Sever e:
sl ope sl ope sl ope sl ope | ow strength sl ope
sl ope
Max Sever e: Sever e: Sever e: Sever e: Sever e: Sever e:
sl ope sl ope sl ope sl ope sl ope sl ope
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