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HOW TO USE THIS SOIL SURVEY

THIS S0IL SURVEY containg information
that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, or other atruetures ; and
in appraising the value of tracts of land for
farming, industry, or recreation.

Locating Soils

All the soils of the Larimer County Area are
shown on the detailed map at the back of this
publication. This map consists of many sheeis
made from aerial photographs. Each sheet is
numbered to correspond to a number on the
Index to Map Sheets,

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same Kind of soil, The go0il symbol is inside the
area if therve is enough room; otherwise, it is
outzide and a pointer shows where the symbol
helongs.

Finding and Using Information

The “Index to Mapping Units"” can be used to
find information. It lists all the soils of the
county in alphabetic order by map symbol
and shows the page where each soil is described.
The capability unit, range site, and windbreak
suitability group to which the scil has been
assigned is indicated in the mapping unit de-
seription,

Individual coloved maps showing the relative
suitability or degree of limitation of soils for
many speeific purposes can be developed by
using the soil map and the information in the
text. Interpretations not ineluded in the text
can be developed by grouping the soils accord-
ing to their suitability or limitations for a par-
ticular use. Translucent material can be used as
an overlay over the soil map and colored to show
soils that have the same limitation or suitability.

For example, soils that have a slight limitation
for a given use can be colored green, those with
a moderate limitation can be colored yellow,
and thoese with a severe limitation can be col-
ored red,

Farmers and those who work with formers
can learn about uze and management of the soil
from the soil deseriptionz and from the dis-
cussions of the interpretative groupings.

Foresters and others can refer to the see-
tions “Woodland” and “Windbreaks,” where the
so0ils of the Area are grouped according to their
suitability for trees,

Gu‘mc mandagers, sportsmen, and others can
find information about seils and wildlife in the
section "Wildlife.”

Runchers and pthers can find, under “Range,”
groupings of the soils according to their suit-
ability for range, and also the plants that grow
on each range site.

Comanunity planners end ofhers can read
about the soil properties that affeet the choice of
homesites, industrial sites, schools, and parks
in the section “Engineering.”

Engineers and builders ean find, under “Soil
Properties,” “Soil and Water Features,” and
“Engineering,” tables that give engineering de-
seriptions of the soils and information about
z0il features that affect engineering practices
and struectures.

Scientists and others can read about how the
zoils formed and how they are classified in
the section “Formation and Classification of
the Soils.”

Students, teachers, and others ean find infor-
mation about soils and their management in
various parts of the survey.

Neweomers in the Larvimer County Area may
be especially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
section “General Nature of the Area,” which
rives additional information about the Area,

Cover:

Landseape in the Laramic River volley, Blockwell-
Newlork-Foxereek association in center, Thicl-Driggs azsoci-
ation at sides, and Hedfeather-Schoficld associalion in
bavckground.




Index 1o mapping units . -
Summary of tables —________________________
How this survey was made oo
Gerernl wodl mmmp e
Areas dominated by cold soils on mountaing ____
1. Redfeather-Schofield-Rock outerop
AREOEINEION e e e e
2. Thiel-Driggs assoeiation - eeeeemeeea
3. Blackwell-Newfork-Foxcreek association..
4. Pendergraszs-Miracle-Clergern
asaociation ..
Areas dominated by cool soils on mountaing ____
5. Wetmore-Boyle-Rock outerop association..
6. Haplohorolls-Boyle-Ratake assoeiation ___
Areas dominated by warm soils on foothills —.__
7. Kirtley-Purner-Haplustolls association __
8. Haplustolls-Baller-Rock outerop

BEBOCIARION e e e i

9. Larim-Bainville-Altvan association ——_.__
10.  LaPorte-Kim-Minnequa asseciation -
Areaz dominated by warm soils on plains —ee---

11. Tahle Mountain-Paoli-Caruso association._
2, Altvan-Larimer-Stoneham association —__
13, Otero-Nelson-Tassel association oo
14, Weld-Wiley assoeiation _________________
15, Nunn-Fort Colling-Ulm association ———___
16. Heldt-Eenohill-Kim assoeiation .
Deseriptions of the soils oo
ilt:,\runtﬂselries S A
APy 10N e
Aguepts, PONAed w e e -
Ansplon sarisy) oo e
Bainville series
Baller: sivlen oo cosacae om0
Barnum series — oo

Boyle series . ___________
Breece series ____
Carnero Series oo
Caruso SeTies oo
Clergrern series ____ e e
Connerton gevida oo o
Coshnhn. serles: oo o e e
Lirippe Baiel oo e e e e e
Elbeth serledl oo o n o oo - T
Epping sevies _____________________
Farnuf series mmm e cemcom oo
Fluvaguents, nearly level
Fort Colling series - _
Foxereck series ________
e T
Garvett sexies e
CRIVEL P, e e e
Haploborolls-Rock outerop complex, steep ______
Haplostalls, hilly coeaeee oo
Haplustolls-Reck outerop complex, steep ________
Horlaw saries woveaa oo o o0 77
Halft sarimg: — e T
ith series -
Kildor series _____________ .
Kim series _________
Kirtley series ____________
LuPorte 2evies oo
Larim series
Larimer sevied o
LAMEIOIE BREIES  n o amammons emrs o_ro o
Lovalond Sevids . .. oo oo Lo
Midway seried —o-ccoooooooo oo o
Minnequa sevies ______________ "~
Miracle sexied ooeeee oo
Moen sevies ________ . _______ —
Naz Series mmmmmeoee e

Contents

LRS-l =BG @S MO0 ORI bR bSe

[
L]

05 0000 03 03 bS BI B3 B2 03 B3 B0 B BE kS B bS B b b =

a9
40

2

TN RN e e
T e o s s e s e e
Paoli sarismy aserspomenn . e g S0 T
Pendergrass series e
Pinata series _
Poudre series o
PUrNEr SEries oo
Ratake series _ oo
Redfeather series o __
Renohill 2e¥ief — v e e e e e
PRI, ;oo i et i i S AR,
Rock outerop — oo -
T Ty [ T ——

Boholeld BeTlel s e
Stoneham sevies ... ___ .
Sunshine series il .
Table Mountain series . ___________
Tasse]l SeTIeE o
Thedalund series o e
], R | e e oo i i
Tine Series meeemmceea- i
Trag scries et e A b
L) T
Weld series _____
Wetmore series _ fumiy o=
Wiley series oo e e
Use and management of the seils __________
Management of irrigated 0018 cmmee e
Management of dryfarmed seils . __
Capability grou A ———
rrigated capability WNitS mmmemcee e
Dryland enpability units . ______________
Eatimated vialds o e e e o
2 T R T
Range sitez and condition elagses ____________
I_}escristiuns of the range gites ___
Wotdland e e L T
Woodland suitability groups . ____
Wa_;}ﬂhﬁaknk aaaaa ez e
indbreak suitability groups o
Wildlife oo E _____ 1.1 _________________

Soil properties ____..___ s
ﬁﬁgiree{rin% pﬁopertifs s it St e
ysical and chemica [ o
Soil and water features Fff___________________
En?nmrlng B T ——
Building site development __________________
Sonitary facilites o
Construction materials . ______
Water management — ...
Formation and elassification of the soils __________
Factors of aoil formation o ________

Climate —
Biological aetivily - cmcccmcccccaae
Time oo __ R

15 —————————————

Parent materia] o
Classification of the oil8 oo
General nature of the arca _ oo
Climate e

MNatural resourees oo
Sottlement and farming eee-ee
Industry and transportation - eoeas
Sehionl Tecilitheny o oo o e e
Trends in soil use oo
Literature eited - oo -

I e

Issued December 1980



Index to Mapping Units

1—Altvan loam, 0 to 8 percent slopes —oeeeeeeme
E—Altvan loam, 3 to 8 pereent slopes ____
d—Altvan-Satanta loams, 0 to 3 percent slopes -
d4—Altvan-Satanta loams, 3 to § percent slopes __
h—Aquapts, loamy
'H-—quul:l[rtﬁ. o | e S S s S o & s
T—Agcalon sandy loam, 0 to 3 percent slopes ____
8—Ascalon sandy loam, 3 to & percent slopes ____
B—Balinvilln-ﬂpping silt loams, 5 to 20 percent

P e e
1U~BaaianM&Keith complex, 2 to 9 percent
] 1 — S S
:Il—Ba;Illerﬁa.mm complex, # to 35 percent
g e o AR
12—~Hnl11gvnmk outerop complex, 15 to 45 percent

slopes
13—RBlackwell elay loam, 0 to b percent slopes
14—Boyle gravelly sandy loam, & to 9 percent

slopes _____ it S
16—Boyle-Ratake gravelly sandy loams, 1 to 8

percent slopes

17—RBoyle-Ratake gravelly sandy loams, 8 to 25
percent slopes

H—Bnﬁem coarse sandy loam, 0 to 3 pereent
slopes

18—Bresce coarse sandy loam, & to 9 pereent

slopes
20—Brecce eoarse sandy loam, B to 30 percent

opes

21—Carnero loam, 3 to 8 percent slopes ___

22—Caruso clay loam, 0 to 1 percent slopes ..

Eﬂ—mﬂlrgem fine sandy loam, 2 to 10 percent
slopes

Zd—CuEr]mnrtun-Hnmum complex, 0 to 3 percent

s S e T e B
25—Connerton-Barnum complex, 3 to 9 parcant

L A SR R T L SRS e R
26—Cuzhman fine sandy loam, 0 to 3 percent

alopes e paae e e
Ef—cunlhman fine sandy loam, 3 to B pereent
AL ke WEee] TR L P S
28—Driggs loam, | to 3 pereent slopes _____
20— Diri loam, 3 to 25 percent slopes —________
d0—ElIbeth-Moen loams, 5 to 30 pereent slopes ____
31—Farnuf loam, 2 to 10 percent slopes oo oeeeeee
d2—Farnuf-Royle-Rock outerop complex, 10 to 25
percont Eloper L e
d3—Fluvaquents, nearly level _____________ Al
g4—Fort Colling loam, 0 to 1 percent slopes —ceeee
35—Fart Caollins loam, 1 to 3 pereent slopes ______
d6—Fort Collins loam, 3 to § percent slopes —emenn
$7—Fort Colling loam, & to § percent slopes
38—Foxcreck loam, 0 to 3 pereent slopes —oeo oo
38—~Gapo clay loam, 0 to 3 percent slopes . ____
40—Garrett loam, 0 to 1 pereent slopes . ___
41—Garrett loam, 1 to & percent slopes oo
AR—Gravel P8 o e e e o
43—Haploborolls-Rock outerop complex, steep —oen
d4—Haplustalls, hilly
d4b—Haplustolls-Rock outcrop complex, stee
d6—Harlnn fine sandy loam, 1 to & pereant slopes._ .
47—Harlan fine sandy loam, 3 to 9 percent slopes__
48—Heldt clay loam, 0 to 3 percent slopes ...
49—Heldt clay loam, 3 to 6 percent slopes ______
B0—Keith silty clay loam, 0 to 3 percent slopes
s1—Kildor elay loam, 0 to 8 percent slopes __ . ___
ﬁE—Kili;lur\-E]lsle outcrop complex, 5 to 30 parcent
e L e S e e D e
53—Kim loam, 1 to 8 percent slopes —___________
fd4—Kim loam, & to & percent al:rp]i::s .............
bb—Kim loam, 5 to 9 percent slopes _.___.___.__
bE—Kim-Thedalund loams, 3 to 16 percent slopes_._
§T—Kirtley loam, 3 to 9 percent slopes . __
58—Kirtley-Purner complex, 5§ to 20 parcent

slopes s i
Eﬁ—h?nrte-Rock outerop complex, 3 to 30 porcont
slopes

£ ¥ BREEEE puzzzEREnnNRERanEEsg

&D—L&;l'lm gravelly sandy loam, § to 40 percent

slopes L

Bz-uhﬁsmur-mnunhnm complex, & to 10 percent

opes
63—Lon t elay, 0 to & percent slopes ________
G&-—-quegnnd clay loam, 0 to 1 percent slopes _____
Go—Midway elni.' leawm, 5 to 25 percent slopes -
G6—Minnequa silt loam, 3 to 9 percent slopes
87—Minnequa-LaPorte complex, 3 to 15 percent

slopes
68—Miracle sundy loam, & to 25 percent slopes

G9—MNaz sandy loam, 1 to 3 nt slopes -
T0—Naz sandy loam, § to 26 percent slopes
Tl—MNelgon fine sandy loam, & to 9 percent slopes__

T2—Newfork sandy loam, lftn 3 percent slopes ___
T3—Nunn clay loam, 0 to 1 percent slopes ———_____
Td—Nunn clay loam, 1 to & percent slopes ________
To—Nunn clay loam, 3 to & percent slopes _ . .___
T—Nunn clay loam, wet, 1 to 3 percent slopes ___
T1—0Otero sandy loam, ) ta § percent glopes
T8—0tero gandy loam, § to 5 percent slopes
T9—0tero sandy loam, & to 9 percent slopes ______
r:irru-NaImn m&y loam, 3 to 25 percent
oo e e D o e ST f i oS
81—Paoli fine sandy loam, 0 to 1 parcent slopes __
B2—Pendergrass-Rock outerop complex, 15 to 25
percent Blopes oo o . =
83—Pinata-Rock outerop complex, 15 to 45 percent

slo T e N T
B4—Poudre fine gandy loam, 0 to 1 percent slopes.__
83—Purner fine sandy loam, 1 to 9 percent slopes_
86— Purner-Rock outerop complex, 10 to 50

g e | R e R e et S
B7—Ratake-Rock outerop complex, 25 to 55
percent slopes —— oo
ES—RecFaather sandy loam, 5 to 50 percent
A R A A e Sl
59-—-[»‘.&:1::-];-“1 clay loam, 0 to 3 percent slopes ____»
B0—NRenohill clas' loam, 2 to § percent slopes ..
#1—Renchill-Midway c’la;pr loams, 3 to 15 percent
slopes - s
e A T e Y P PR B B
§3—Rock outerop
04—=Satanta loam, 0 to 1 pereent slopes __________
95—=Satanta loam, 1 to § percent slopes ___
98—Satanta loam, 8 to 5 percent glopes
97—Satantn loam, gullied, 8 to 9 percent slopes
QE—Eal;lnnta Yariant elay loam, 0 to 3 percent
lo it
ﬂﬂ—&hngﬁ&-ﬂeﬂmtherhﬂ.uck outerop complex,
b to 256 percent slopes
100—>Stoneham loam, 0 to 1 percent slopes —ceeee—
101—Stoneham loam, 1 to 3 percent slopes __ . ____
102—Stoneham loam, & to 5 percent slopes .o
103—5toneham loam, § to 9 percent slopes . ___
104—Sunshine stony sandy loam, 5 to 15 percent

PR R e T TR S -
115—Table Mountain loam, 0 to 1 percent slopes
106—Tazzel gandy loam, 3 to 25 percent slopez ____
107—Thedalund loam, 0 to 3 percent slopes . __..
108—Thedalund loam, 8 to 9 percent sl‘ggcs .......
108—Thiel gravelly sandy loam, § to

slopes __
111—Tine eobbly sandy loam, 15 to 40 percent

Elopes i i
112—Trag-Moen complex, 5 to 30 percent slopes -
113—Ulm eclay loam, 0 to 3 percent slopes -
114—Ulm clay loam, 3 to 5 percent slopes -
116—Weld silt loam, 0 to 3 percent slopes .
115--Wn_:mure-3nyle~uutn complex, § to 40 percent
BN PRREr st C lee RR i Mo
117—Wetmore-Boyle-Rock outerop complex, 5 to 60
Pemnt. i et s e e =
118—Wiley =ilt loam, 1 to 3 percent slopes . _.____
118—Wiley silt loam, 3 to 5 percent slopes — . _




Summary of Tables

Descriptions of the Soils
Acreage and proportionate extent of the soils (Table 1) oo ___
Use and Management of the Soils
Tialdg-per aore Phahle Ry =r e e e e
Suitability of windbreak suitability groups for tree and
shrabt planbimes: Table: 8 =0 o e
Wildlife habitat potentials (Table 4 oo
Recreational development (Table 6) - _____.
Engineering properties and classifications (Table 6) . ______.
Physical and chemicnl properties of soils (Table 7) o _____
Soil and water features (Table8y__.____ .
Building site development (Table 9 . ...
Sanitary facilities L e S L o e
Construction materials (Table 11) oo oo
Features affecting water management (Table12) ___________________
Formation and Classification of the Soils
Classifieation of soil series (Table 13)____ __________________________
General Nature of the Area
Temperature and precipitation data (Table 14) . ____________________
Probabilities of last freezing temperatures in apring and
Gret i Tl able Pb)s St s e e e P e e
Growing seagon length (Table16)_.______ .. . . ... .



——— HOLYOKE

N

GRAND JUNCTION

EEm
i)

#:

DURANGO

\

LAMAR

TRINIDAD

\

State Agricultural Experiment Station at Fort Collins

Location of Larimer County Area in Colorado.




SOIL SURVEY OF LARIMER COUNTY AREA, COLORADO

BY DONALD €. MORELAND, SOIL CONSERVATION SERVICE

SOILS SURVEYED BY ORVILLE A. PARSONS, CHARLES P, PRENTISS, RAY L. MILES, AND DONALD €, MORELAND,
SOIL CONSERVATION lSEK\"I‘EE 5

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE AND FOREST
COOPERATION WITH THE COLORADO AGRICULTURAL EXPERIMENT STATION

LAHIMER COUNTY AREA is in the north-central
part of Colorado (see map on facing page). The
total area is about 954,240 acres. The eastern part of
the Area consists of rolling plains and valleys. It is
used mainly for irvigated and dryfarmed crops and
native prassland, although in recent years much of
the Area has become urbanized, The main crops are
corn, sugar beets, alfalfa, diry beans, barley, and wheat.

The western part of the Area consists of foothills
and mountains. It has been used for grazing, forestry,
wildlife habitat, reereation, and watershed. In recent
years more emphasis has been on use for wildlife hahi-
tat and recreation and less on use for grazing. Many of
the woodland areas arve used as sites for summer and
year-round homes,

The survey area has a varied climate. The growing
season ranges from about 150 days in the extreme
eastern part to about 60 days in the mountains. The
average annual precipitation ranges from 12 to 20
inches, Elevation ranges from about 4,870 feet to nbout
9,500 feet.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of goil are in Larimer County Area, where they are
located, and how they can be used. The soil scientists
went into the Area knowing they likely would find
many soils they had already seen and perhaps some
they had not. They observed the steepness, length, and
shape of slopes, the size and speed of streams; the
kinds of native plants or erops; the kinds of rock; and
many facts about the soils. They dug or bored many
holes to expose soil profiles. A profile 1s the sequence of
natural layers, or horizons, in a soil; it extends from
the surface down into the parent material that has not
been changed much by leaching or by the action of
plant roots,

The soil scientists made eomparisons among the pro-
files they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. To use this publica-
tion efficiently, it iz necessary to know the kinds of
groupings most used in local soil classification.

Soils that have profiles almost alike make up a soil
series. Except for rﬁl’f&rent texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other impor-
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tant characteristics. Each soil series is named for a
town or other geographic feature near the place where
a soil of that series was first observed and mapped.
Fort Collins and LaPorte, for example, are the names
of two soil series. All the soils in the United States
having the same series name are essentially alike in
those characteristics that affect their behavior in the
natural, undisturbed landscape.

Soils of one series can differ somewhat in texture of
the surface layer and in slope, stoniness, or some other
characteristic that affects use of the soils by man. On
the basis of such differences, a soil series is divided
into phases. The name of a soil phase indicates a fea-
ture that affects management. For example, Fort
Collins loam, 0 to 1 percent slopes, is one of several
phases within the Fort Collins serjes.

fter a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial Iphoto—
graphs. These photographs show woodlands, buildings,
field borders, trees, and other details that help in draw-
ing boundaries accurately. The soil map at the back of
this publication was prepared from aerial photographs.

The areas shown on a soil map that are identified
by the same symbol are called mapi)ing units. On most
maps detailed enough to be useful in planning man-
agement of farms and fields, a mapping unit is nearly
equivalent to a soil phase, It is not exactly equivalent,
because it is not practical to show on such a map all
the amall, scattered bits of soil of some kind that have
been seen within an area that is dominantly of a named
soil phase.

Some mapping units are made up of soils of different
gevies, or of different phases within one series. One
such kind of mapping unit, the soil complex, is shown
on the soil map of Larimer County Area.

A goil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex containg some of each of the two or more
dominant soils, and the pattern and relative propor-
tions ave about the same in all aveas. Generally, the
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Renohill-Midway
clay loams, 3 to 15 percent slopes, is a complex in
Larimer County Area.

In most areas surveyed, there are places where the
goil material is so rocky, so shallow, or so severely
eroded that it has not been classified by soil series.
These places are shown on the soil map and are de-
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2 S0IL SURVEY

seribed in the survey, but they are ecalled land types
and are given deseriptive names. Rock outerop is an
example. Some places have soils so variable that they
cannot be classified into series but have enough similar
characteristics that they can be classified into broader
groups of soils. Haplustolls is an example.

While a =oil survey is in progress, samples of soils
are taken as needed for laboratory measurements and
for engineering tests. Laboratory data from the same
kinds of soils in other places are assembled. Data on
vields of crops under defined practices are assembled
from farm records and from field or plot experiments
on the same kinds of soil. Yields under defined manage-
ment are predicted for some of the soils.

But only a part of a soil survey is done when the
goils have been mamed, described, delineated on the
map, and when the laboratory data and yield data
have been assembled. The mass of detailed information
then needs to be organized so to be readily useful to
different groups of users, among them farmers, ranch-
ers, managers of woodland, engineers, and homeown-

Eers.

On the basizs of the yield and practice tables and
other data, the soil seientists set up trial groups. They
teat these groups by further study and by consultation
with farmers, agronomists, engineers, and others, and
then adjust the groups according to the results of their
studies and consultation. Thus, the groups that are
finally evolved reflect up-to-date knowledge of the soils
and their behavior under present methods of use and
management,

General Soil Map

The general soil map at the back of this survey
ghows, in color, the soil associations in Larimer
County Area. A soil association iz a landscape that has
a distinctive proportional pattern of soils. 1t typically
consists of one or more major secils and at least one
minor soil, and it is named for the major soils, The
soils in an association may ocenr in another, but in a
different pattern,

A map showing the soil associations is useful to peo-
ple who want a general idea of the soils in an area, who
want to compare different parts of an area, or who
want to locate large tracts that are sunitable for a cer-
tain kind of land use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area or in planning recreational facilities,
community developments, and such engineering works
as transportation corridors, It is not a suitable map
for planning the management of a farm or field, or for
gelecting the exact location of a road, building, or other
strueture, because the soils in any one association
ordinarily vary in slope, depth, stoniness, drainage,
and other characteristics that affect their manage-
ment.

The soil associations in this survey area have been
grouped into four general kinds of landseapes for
broad interpretative purposes. Each of the broad
groups and the soil associations in each group are de-
seribed in the following pages.

Areas Dominated by Cold Soils on Mountains

These =oils are on mountainsides, uplands, terraces,
and flood plains in the western and northwestern parts
of the survey area. They are shallow to deep, nearly
level to steep, well drained to poorly drained, and mod-
erately fine textured to modlzrateiy coarse textured.
The average annual precipitation ranges from 12 to 20
inches. The frost-free season generally ranges from 60
to 85 days in most of the Area but is as much as 100
days in some places.

These soils are used mainly for range, forestry, rec-
reation, and wildlife habitat. A few small areas are
used for hay.

Four 2o0il associations are in this group.

1. Redfeather-Schofield-Rock outcrop association

Shallow and moderately deep, strongly sloping to steep,
well drained sandy lonms that formed in materials
weathered from granite, and Rock oulerop; on moun-
taingides and ridges

This association is mainly in the western and north-
western parts of the survey area. Elevation ranges
from about 7,000 to 9,600 feet. Mean annual air tem-
perature ranges from about 40° to 44° F, and annual
precipitation ranges from about 15 to 20 inches. The
native vegetation is mainly lodgepole pine, Engclmaru:n
spruce, and Douglas-ir on Redfeather and Schofield
soils and mid grasses on the other soils.

The association makes up about 12 percent of the
survey area. It is about 55 percent Redfeather soils, 15
percent Schofield soils, and 10 percent Rock outerop.
The remaining 20 percent iz Breece, Boyle, Ratake,
Naz, Blackwell, and Sunshine soils and Haploborolls.

Redfeather soils are strongly sloping to steep and
are well drained. A thin layer of organic material is
on the surface. The surface layer is sandy loam. The
subsoil is gravelly sandy loam and gravelly sandy clay
loam. Granite rock iz at a depth of about 17 inches.

Schofield soils are strongly sloping to moderately
steep and are well drained. A thin layer of organie
material is on the surface. The surface layer is coarse
sandy loam. The subsoil is gravelly coarse sandy clay
loam. The underlying material iz gravelly loamy coarse
sand. Granite rock is at a depth of about 27 inches.

Rock outerop s areas of bare or nearly bare bedrock.
It iz generally in the steeper parta of the association.

Breece and Naz =oils are deep and are on fans and
terraces, Boyle and Ratake soils are shallow, are grav-
elly or channery, and are on mountainsides and ridges.
Blackwell soils are deep, poorly drained clay loams on
terraces and hottom lands. Haploborolls ave extremely
varinble soils on steep mountainsides. Sunshine soils
are moderately deep over sandstone.

The =oils in this association are used for forestry,
cattle grazing, recreation, and wildlife habitat,

2. Thiel-Driggs association

Deep, nearly level to moderately steep, well drained
gravelly sandy loums and lpams that formed in allu-
viwm, on high terraces and benches

This associntion is mostly on high terraces and
benches along the Laramie River in the northwest cor-
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ner of the survey area. Elevation ranges from 8,000
to 8,600 feet. Mean annual air temperature ranges
from about 42° to 44° F, and annual precipitation
ranges from about 13 to 17 inches. The native vepe-
tation is mainly grasses and shrubs.

The association makez up about 2 percent of the
survey aren. It is about 50 percent Thiel soils and 25
percent Driggs soils. The remaining 25 percent is
mainly Tine, Kildor, and Naz aoils.

Thiel soils are strongly sloping to moderately steep.
The surface layver is gravelly sandy loam. The subsoil
is very gravelly coarse sandy loam and very gravelly
loamy sand.

Driggs soils are nearly level to moderately steep.
The surface laver is brown loam. The subsoil is clay
loam to very gravelly clay loam. Sand and gravel are
at a depth of about 30 inches. ‘

Tine soils are gravelly or cobbly, are underlain by
sand and gravel at a depth of less than 20 inches, and
are on terraces. Kildor soils have a clay loam surface
layer and a clay subsoil, are underlain by shale, and
are on uplands, Naz soils are on terraces and side

slcrgﬁq, ) :
e soils in this association are used mainly for
Erazing.

3. Blackwell-Newfork-Foxereek associntion

Deep, nearly level to gently sloping, somewhal poorly
dramed or poorly drained clay loams, sondy na,
and logms, thet formed in alluvinw; on flood ploine
and low terraces

This assoeiation is on flood plains and terraces along
the Laramie River and South Lone Pine Creek in the
northwestern part of the survey arvea. KElevation
ranges between 7,500 and 8,500 feet, Mean annual air
temperature ranges from about 427 to 44° F, and an-
nual precipitation ranges from about 12 to 18 inches.
The native vegetation is mainly tall and mid grasses.

The association makes up about 1 percent of the
survey areg. It is ahout 30 percent Blackwell soils, 16
percent Newfork soils, and 15 percent Foxcreek soils.
The remaining 40 percent is mainly Gapo, Naz, and
Kildor soils and Riverwash. .

Blackwell soils are nearly level fo gently slnpmgi_ A
thin layer of organic material is on the surface. The
surface layer and subsoil are clay loam. Sand and
gravel are at a depth of about 43 inches.

Newfork soils are nearly level. About one inch of
organic material is on the surface. The aurface layer
is mottled sandy loam. The subsoil is sandy clay loam.
Sand and gravel are at a depth of about 10 inches,

Foxereek soils are nearly level. A thin layer of or-
ganie material is on the surface. The surface layer is
mottled loam. The subsoil is silty elay loam and sandy
clay loam. Sand and gravel are at a depth of about
36 inches.

Gapo soils are deep and are on flood plaing and
valleysides, Naz soils are deep and are on ferraces and
side slopes. Kildor soils are moderately deep over shale
and are on uplands. Riverwash is sandy and gravelly
w%ter-depnsitad material, mainly near stream chan-
nels.

The soils in this association are used mainly for
irrigated hay and cattle grazing.

4. Pendergrass-Miracle-Clergern association

Sthallow to deep, nearly level to moderately steep, well
drained or somewhat ercessively droined fine sand
loams that fermed in malerials weathercd from sand-
gtone and in alluvivm; on uplonds and in valleys

This association is around Chimney Rock in the
northwestern part of the survey area. Elevation ranges
from about 7,800 to 8,400 feet. Mean annunal air tem-
perature ranges from about 42° to 46° F, and annual
precipitation ranges from about 13 to 16 inches. The
native vegetation is mainly grasses and shrubs.

The association makes up about 4 percent of the
survey arvea. It is about 20 percent Pendergrass soils,
20 percent Miracle soils, and 15 percent Clergern soils,
The remaining 45 percent is mainly Sunshine, Kildor,
and Naz soils, Haploborolls, and Rock outerap.

Pendergrass soils are strongly sloping or moderately
steep and are well drained or somewhat excessively
drained. The surface layer is fine sandy loam underlain
by channery fine sandy loam. Sandstone is at a depth
of about 14 inches.

Miracle soils are strongly sloping or moderately
steep and are well drained. The surface layer iz sandy
loam. The subsoil is sandy clay loam. Sandstone is at
a depth of about 24 inches.

Clergern soils are nearly level to strongly sloping
and ave well drained. The surface layer, and underlying
material ave fine sandy loam.

Sunshine and Kildor soils are on mountaingides and
uplands and are moderately deep over sandstone or
ghale. Naz soils are deep and are on terraces and valley-
gides. Haploborolls are on steep mountainsides and arve
mostly loam or sandy loam, but they are variable in
texture and other characteristics. Rock outerop oceurs
throughout the association but is mainly on steep
mountainzides,

All of the soils in this assoeiation are used for range.
Some areas are used for wildlife habitat and recre-
ation.

Arens Dominated by Cool Soils on Mountains

These =oils are on mountainsides and valleysides in
the west-central part of the survey area. They are
shallow to deep, nearly level {o very steep, well drained
to excessively drained, and medium textured to mod-
erately coarse textured. The average annual precipita-
tion ranges from 14 to 18 inches. The frost-free season
ranges from about 75 to 100 days.

These soils are used for range, forestry, recreation,
and wildlife habitat. The native vegetation is mainly
mid graszes and scattered ponderosa pine.

Two soil assoclations are in this group,

5. Wetmore-Boyle-Rock outerop association

Shallow, nearly level to steep, well drained to exces-
gively drained gravelly ¥ loams that formed in
materials weathered from granite, and Rock oulerop;
on mountainsides

This association is mainly in the west-central part
of the survey area. Elevation ranges from about 6,500
to 8,000 feet. Mean annual air temperature ranges
from about 42° to 46° F, and annual precipitation
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ran from 14 to 18 inches. The native vegetation is
mainly mid grasses and ponderosa pine.

The association makes up about 15 percent of the
survey area, It is about 35 percent Wetmore soils, 20
percent Boyle soils, and 20 percent Rock outerop. The
remaining 26 percent is mainly Breece, Moen, Elbeth,
Ratake, and Trag soils and Haploboraolls,

Wetmore soils are strongly sloping to steep and are
well drained. A thin layer of organic material is on
the surface. The surface layer is gravelly sandy loam.
The subsoil is gravelly loamy sand. Granite bedrock is
at a depth of about 11 inches.

Bovle soils are nearly level to moderately steep and
are well drained or excessively drained. The surface
layer is gravelly sandy loam. The subsoil is gravelly
sandy nlug loam. The underlving material is weathered
granite at a depth of about 13 inches,

Rock outerop is areas of bare or nearly bare bedrock.
It is generally in the steeper parts of the association.

Breece soils are deep and are on alluvial fans and
in valleys. Moen soils are moderately deep and are on
uplands and valleysides. Elbeth and Trag soils are deep
and loamy and are on mountainsides and valleysides.
Ratake soils are shallow and channery or gravelly and
are on mountainsides. Haploborolls are extremely
variable, steep, stony soils on mountainsides.

The zoils in this association are used mainly for

livestock grazing, forestry, recreation, and wildlife
habitat.

6. Haploborolls-Boyle-Ratake association

Shallow to deep, nearly level to very steep, well drained
to excessively droined mainly loams, sandy loams,
gravelly sandy loams, or channery loams that formed
in materials weathered from granite and schist; on
mosnetainsides

This association is mainly in the central part of the
aurvey area (fiz. 1). Elevation ranges from about
7.000 to 2500 feet. Mean annual air temperature
ranges from about 42° to 46° F, and annual precipita-
tion ranges from about 14 to 18 inches. The native
v tion is mainly short and mid grasses.

he association makes up about 17 percent of the
survey area. It is about 256 percent Haploborolls, 20
percent Boyle soils, and 10 percent Ratake soils, The
remaining 45 percent is mainly Breece, Farnuf, Moen,
Elbeth, and Trag soils and Rock outerop.

Haploborolls are mainly loam or sandy loam, but
they are extremely variable, shallow to deep, steep and
very steep soils.

Boyle soils are nearly level to moderately steep and
are well drained or somewhat excessively drained. The
surface layer is gravelly sandy loam. The subsoil is

Figure 1.—Area of Haplohorolls-Boyle-Ratake association.
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gravelly sandy clay loam. The underlying material is
weathered granite at a depth of about 13 inches.
Ratake soils are nearly level to very s and are
well drained or somewhat excessively drained. The sar-
face layer and subsoil are channery loam. Schist or
granite is at a depth of about 15 inches.

Breece soils are deep and are on alluvial fans and
in valleys, Farnuf, Elbeth, and Trag soils are deep and
are on mountainsides and valleysides. Moen soils are
moderately deep and are on uplands and wvalleysides,
Rock outerop is areas of exposed bedrock,

The soils in this association are used mainly for
livestock grazing., Some areas are used for recreation
and wildlife habitat.

Areas Dominated by Warm Soils on Foothills

These zoils are on uplands, high terraces, and fans
in the east-central and extreme northeastern parts of
the survey area. They are shallow to deep, nearly level
to steep, well drained, and moderately coarse textured
to moderately fine textured. The average annual pre-
cipitation ranges from 13 to 18 inches. The frost-free
geason ranges from 115 to 150 days.

These soils are used for crops. ;i"he native vegetation
iz mainly short and mid grasses and a few scattered
ponderosa pine in places,

Four soil associations are in this group.

7. Kirtley-Purner-Haplustolls association

Shallow fo deep, nearly level to steep, well droined
mainly loams, fine sondy loams, and clay loams that
formed in materials weathered from sondstone; on
uplands and fans

This association is in the foothills in the west-central

Eﬂl't of the survey area. It extends from the Wyoming
tate line to the Boulder County line. Elevation

ranges from about 5,400 to 7,000 feet. Mean annual
air temperature ranges from about 47° to 50° F, and
average annual precipitation ranges from about 13 to
15 inches. The native vegetation is short and mid
grasses,

The association makes up about 10 percent of the
survey avea. It Is about 15 percent Kirtley soils, 15
percent Purner soils, and 15 percent Haplustolls. The
remaining 55 percent is mainly Barnum, Connerton,
(Garrett, Harlan, Otero, Larim, and Satanta soils and
Rock outerop.

Kirtley soils are gently sloping to moderately steep
and are well drained. The surface layver and subsoil
are loam. Sandstone is at a depth of about 26 inches,

Purner soils are nearly level to steep and are well
drained. The surface layer and underlying material
are fine sandy loam. Sandstone i at a depti of about
14 inches.

Haplustolls consists mainly of strongly sloping to
steep loam and clay loam soils on ufl:m 5,

Barnum soils are deep and are along drainageways.
Connerton and Otere soils are deep sandy loams and
are on uplands and fans. Garrett spils are deep and
are on terraces and fans. Harlan and Satanta soils are
deep and are on uplands, terraces, and fans, Larim

soils are deep and gravelly and are on uplands and old
terraces.

The soils in this association are used mainly for
range, but some areas arve used for irrigated or dry-
farmed crops.

8. Haplustolls-Baller-Rock outerop association

Shallow to deep, strongly sloping to steep, well drained
mainly loams, elay loams, and stony sandy loams that
formed in material weathered from sandstone, and
Rock outerop; on uplands

This association is in the foothills, mainly in the
east-central part of the survey area, Elevation ranges
from 5,200 to 6,000 feet. Mean annual air temperature
is 46 to 50° ¥, and annual precipitation ranges from
about 15 to 17 inches. The native vegetation is mainly
mid grasses and shrubs. Pondercsa pine are in some
Arens.

The association makes up about 5 percent of the
sun-eg area. It is about 25 percent Haplustolls, 20 ;&Fhr-
cent Baller soilz, and 20 percent Rock outerop. The
remaining 35 percent is Carnero, Pinata, Midway, and
Renahill soils.

Haplustolls consist mainly of shallow to deep,
strongly slufing to steep, loam and clay loam soils.

Baller soils are strongly sloping to steep and are well
drained. The upper part of the surface layer is stony
sandy loam. The lower part is very stony sandy loam.
The underlying material is sandstone at a depth of
about 11 inches,

Rock outerop is areas of exposed sandstone bedrock.
It is generally in the steeper parts of the association.

Carnero soils arve moderately deep and are on up-
lands. Pinata soils are deep and stony and are on
mountainsides and ridges. Renohill soils are moder-
ately deep and are on uplands. Midway soils are shallow
and are on uplands.

The soils in this assoeciation are used mainly for
livestock grazing. Some areas are used for recreation
and homesites,

9. Larim-Bainville-Altvan association

Deep and moderately deep, nearly level to steep, well
dramed grovelly sandy looms, silt loams, and loanis
that formed in alluvivm or in materials weathered
from siltstone; on high terraces and uplands

This association is in the northeastern part of the
survey area (fig. 2). Elevation ranges from 6,000 to
7,000 feet. Mean annual air temperature ranges from
48° to 50° F, and annual precipitation ranges from
18 to 156 inches. The native vegetation is short and
mid grasses.

The association makes up about 2 percent of the
survey area. It is about 40 percent Larim soils, 156

ercent Bainville soils, and 10 percent Altvan soils.
he remaining 256 percent is Epping, Keith, Larimer,
Midway, and Renohill soils.

Larim soils are strongly sloping to steep and are well
drained. The surface layer is gravelly sandy loam. The
subsoil is gravelly sandy clay loam. The underlying
material is very gravelly loamy sand.

Bainville soils are nearly level to moderately steep



6 S0IL SURVEY

Figure 2.—Area of Larim-Bainville-Allvin assoeiation.

and are well drained. The surface layer and underly-
ing material are silt loam. Soft siltstone is at a depth
of about 24 inches,

Altvan soils are nearly level to strongly sloping and
are well drained. The surface layer is loam. The subsoil
is elay loam. The underlying material is gravelly loamy
sand at a depth of about 36 inches.

Epping and Midway soils are shallow and are on
uplands. Keith soils are deep and are on uplands and
high terraces. Larimer soils are deep and are on high
terraces and alluvial fans. Renohill soils are moder-
ately deep and are on uplands.

The soils in this association are used mainly for
range.

1. LaPorte-Kim-Minnequa association

Shallow te deep, nearly level to steep, well drained
Ioams and silt loams that formed in maoterials
weathered from limestone and in alluvivm, on uplands
and fans

Thiz association is in the foothills in the east-
central part of the survey area. It extends from the
Wyoming State line on the north to the southern line
of Larimer County. Elevation ranges from about
6,000 to 5,500 feet. Mean annual air temperature
ranges from about 48° to 50° ¥, and annual precipita-

tion ranges from 13 to 16 inches. The native vegetation
is mainly short and mid grasses.

The associntion makes up about 2 percent of the
survey area. It is about 25 percent LaPorte soils, 20
percent Kim soils, and 15 percent Minnequa soils. The
remaining 40 percent is mainly Midway and Renchill
soils and Rock outerop.

LaPorte soils are gently sloping to steep and are well
drained. The surface layer iz loam. Limestone iz at a
depth of about 7 inches,

im soils are nearly level to moderately steep and
are well drained. The surface layer and underlying
material are loam.

Minnequa soils are gently sloping to moderately
steep and are well drained. The Burface layer is siﬁ:
loam. The underlying material is silt loam. Limestone
is at a depth of about 34 inches.

Midway soils are shallow and are on uplands. Reno-
hill soils are moderately deep and are on uplands. Rock
outerop is areas of exposed bedrock.

The eoils in this association are used mainly for
range, but some areas are used for crops.

Areas Dominated by Warm Soils on Plains

These soilz are on uplands, benches, fans, and ter-
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races in the eastern part of the survey area. They are

shallow to deep, nearly level to moderately steep, well

drained to somewhat poorly drained, and moderately

fine textured to moderately coarse textured. The aver-

age annual precipitation ranges from about 13 to 15

:':]nches. The frost-free season ranges from 135 to 150
AYE.

These soils are mainly uszed for irvigated and dry-
farmed crops, but some areas are used for range and
pasture., The main irrigated crops are sugar beets,
corn, barley, alfalfa, dry beans, and wheat. The main

farmed crop is wheat, but barley is also grown, The
native vegetation is mainly short grasses,

Six soil associations are in this group.

11, Table Mouniain-Paoli-Caruso azsociation

Deep, nearly level, well droined to somewhat poorly
droined loams, fine sandy loaoms, and elay loams that
formed in alluvium; on flood ploins, low terraces, and
bottom lands

This association iz mainly along Boxelder Creek,
Cache La Poudre River, Big Thompson River, and Little
Thompson River in the eastern part of the survey area.
Elevation ranges from about »i,gt}ﬂ to 5,600 feet. Mean
annual air temperature ranges from about 48° to 50°
F, and annual precipitation ranges from about 13 to
15 inches. The native vegetation is mainly short and
mid grasses.

The association makes up about 5 percent of the
survey area. It iz about 20 percent Table Mountain soils,
15 percent Paoli soils, and 10 pereent Caruso zoils. The
remaining 55 percent is mainly Barnum, Connerton,
Garrett, Longmont, Loveland, and Poudre soils and
Fluvaquents, Riverwash, Marsh, and Gravel pits,

Tab?e Mountain =oils are nearly level and are well
drained. The surface layer is loam. The underlying ma-
terial iz fine sandy loam.

Paoli soils are nearly level and are well drained. The
furface layer and underlying material are fine sandy
oam.

Caruso soils are nearly level and are somewhat
poorly drained. The surface layer is clay loam. The
underlying material is stratified loamy fine sand to
clay loam.

Barnum soils are deep and stratified and are near
stream channels. Connerton =oils are deep, and they are
associated with Barnum soils but are more sloping.
Garrett soils are deep and well drained. Longmaont
goils are deep and poorly drained. Loveland soils are
deep, are somewhat poorly drained, and have under-
lying material of sand and gravel. Poudre soils are
deep and somewhat poorly drained or poorly drained.
Fluvaguents range from clay loam to sand or gravel.
Riverwash is areas of nearly clean gravel. Marsh con-
sists of extremely wet areas that generally have water
near the surface, In Gravel pits, underlying gravel de-
posits have been removed,

The soils in this association are used mainly for
irrigated erops and pasture. Some areas are used for
dryfarming and some are used for range. Areas near
the major streams and gravel pits that are filled with
water provide wildlife habitat.

12, Altvan-Larimer-Stoneham association

Deep, nearly level to strongly sloping, well drained
loams and fine sandy lonms that formed in allwvium
and in upland deposits; on uplands, benches, and fans

This association is mainly in the northeastern part
of the survey area north of Fort Collins. Elevation
ranges from 5,100 to 6,200 fect. Mean annual air tem-
perature ranges from 48° to 50 F, and annual pre-
cipitation ranges from 13 to 15 inches. The native
veretation is mainly short grasses.

The association makes up about B percent of the
survey area, It is about 80 percent Altvan soils, 15
percent Larimer soils, and 10 percent Stoneham soils.
The remaining 45 percent is mainly Cushman, Fort
Collins, Keith, Kim, Renohill, Satanta, Thedalund, and
Midway soils. ;

Altvan soils are nearly level to strongly sloping and
are well drained. The surface layer is loam. The sub-
goil iz loam and clay loam. The underlying material is
gravelly loamy sand at a depth of about 36 inches.

Larimer soils are nearly level to strongly sloping
and are well drained. The surface laver iz fine sandy
loam. The subseil is loam. The underlying material is
sand and gravel at a depth of about 20 inches.

Stoneham soils are nearly level to strongly sloping
and are well drained. The surface layer is loam. The
subsoil is elay loam. The underlying material is loam.

Cushman, Renohill, and Thedalund soils are mod-
erately deeE& and are on uplands. Fort Collins, Keith,
Kim, and Satanta soils are deep and are on terraces,
fans, benches, and uplands. Migwa_v soils are shallow
and are on uplands.

The =oils in this association are used mainly for
range. Some areas are used for irrigated and dry-
farmed crops.

13. ero-Nelson-Tassel association

Shallow to deep, nearly level to moderately steep, well
drained sendy lowms and fine sandy loams !M;éaymd
it materials weathered from sondstone and in ellwvivn
modified by wind; on uplands and fans

This association iz on uplands, mainly along the
eastern edge of the central and southern parts of the
survey area. Flevation ranges from 5,000 to 5,500 feet.
Mean annual air temperature ranges from about 48°
te 507 F, and annual precipitation ranges from about
13 to 15 inches. The native vegetation is mainly short
and mid grasses and yuceca.

The association makes up about 4 percent of the
survey area. It is about 20 percent Otero soils, 15 per-
cent Nelson soils, and 15 percent Tassel soils. B
remaining 50 percent is mainly Asealon, Cushman,
Kim, Renohill, g:.tanta, and Thedalund soils.

Otero soils are nearly level to moderately steep and
are well drained. The surface layer and underlying
material are sandy loam.

Nelson soils are nearly level to moderately steep and
are well drained. The surface layer and underlying ma-
terial are fine sandy loam. Sandstone is at a depth of
about 25 inches,

Tassel soils are gently sloping to moderately steep
and are well drained, The surface layer is sandy loam,



8 S0IL SURVEY

The underlying material is sandy loam. Sandstone is
at n depth of nbout 12 inches.

Asealon soils are deep and are on uplands. Cushman,
Renchill, and Thedalund soils are moderately deep and
are on uplands. Kim and Satanta soils are deep and are
on uplands and terraces.

The seils in this association are used mainly for
irrigated and dryfarmed crops. Some areas are used
for range.

14, Weld-Wiley association

Deep, nearly level to strongly sloping, well drained silt
loams that formed in ﬂ.ri?: depu:ﬂ::d materials; on
uplonds

This association is in small areas in the sontheastern
part of the survey area. Elevation ranges from 5,000
to 5,400 feet, Mean annual air temperature ranges
from 48° to 50° F, and annual precipitation ranges
from 13 to 15 inches. The native vegelation is mainly
short grasses and cactus.

The association makes up about 2 percent of the
survey areg, It is about 35 percent Weld soils and 35
percent Wiley soils. The remaining 30 percent is
ml}]inlu.r Fort Collins, Kim, Satanta, and Stoneham
soils.

Weld s0ils are nearly level and are well drained. The
surface layer is silt loam. The subsoil is silty elay loam
and silty clay. The underlying material is silt loam.

Wiley soils are nearly level to gently sloping and
are well drained. The surface layer is silt loam. The

subsoil is silty elay loam. The underlying material is
silt loam.

Fort Collins, Kim, Satanta, and Stoneham soils are
deep, lonmy soils on uplands and terraces or fans.

The soils in this association are used mainly for
irrigated and dryfarmed erops.

I5. Nunn-Fert Collins-Ulm association

Deep, nearly level to strongly sloping, well drained
elay lonme and loams that formed in alluvium,; on fans,
terraces, and side slopes

Thiz aszsociation iz in scattered areas east of the
foothills, mainly in the southeastern part of the survey
area (fiz. 3). Elevation ranges from 5,000 to 5,400
feet. Mean annual air temperature ranges from about
487 to B0° F, and annual precipitation ranges from
about 13 to 15 inches. The native vegetation is mainly
short and mid grasses and cactus.

The association makes up about 5 percent of the
survey area. It is about 40 percent Nunn soils, 30 per-
ecent Fort Colling soils, and 10 percent Ulm soils. The
remaining 20 percent is mainly Altvan, Heldt, Satanta,
and Stoneham soils.

Nunn soils are nearly level or gently sloping and are
well drained. The surface layer, subsoil, and underly-
ing material are clay loam.

Fort Collins soils are nearly level to strongly sloping
and are well drained. The surface layer, subsoil, and
underlying material are loam.

Ulm soils are nearly level or gently sloping and are

Figure 3.—Wheat-summer fallow striperopping in Nunn-Fert Collins-Ulm association; Haplustolls-Baller-Rock outerop association in
left background.
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well drained. The surface laver and subsoil are clay
loam. The underlying material is clay loam or silty
clay loam.

Altvan soils are deep and are on benches and ter-
races. Heldt soils are deep and are on fans and valley-
sides. Satanta and Stoneham soils are deep and are on
terraces and uplands.

The soils in this association arve used mainly for
irrigated crops. Some areas are used for dryvfarmed
crops and pasture.

16. Heldi-Renohill-Kim association

Deep and moderately deep, nearly level to moderately
steep, well drained clay loams and loams that formed
tn alluviem and in matericls weathered from shale;
on fans and uplands

This association is in scattered arveas east of the
foothills in the eastern part of the survey area. Ele-
vation ranges from 5,000 to 5,500 feet. Mean annual
air temperature ranges from 48° to 50° T, and annual
precipitation ranges from 13 to 15 inches.

The association makes up about 6 percent of the
survey area, It is about 20 percent Heldt soils, 20 per-
cent Renohill soils, and 15 percent Kim soils. The
remaining 45 percent is mainly Cushman, Fort Collins,
Longmont, Midway, Thedalund, and Ulm soils.

Heldt soils are nearly level to strongly sloping and
are well drained. The surface layer is clay loam. The
_subsh:r;;l is clay loam and clay. The underlying material
is clay.

Renohill soils are nearly level to moderately steep
and are well drained. The surface layer is clay loam.
The subseil is elay loam and clay, The underlying ma-
!.er%fl is clay loam. Shale is at a depth of about 29
inches,

Kim soils are nearly level to moderately steep and
are well drained. The surface layer and underlying
material are loam.

Cushman and Thedalund soils are moderately deep,
over shale or sandstone, and are on uplands. Fort
Collins soils are deep and arve on high terraces. Long-
mont soils are deep and are in upland swales and
valleys. Midway soils are shallow, over shale, and are
on uplands. Ulm soils are deep and are on fans and
valleysides,

The seils in this association are used for irrigated
and dryfarmed crops and for pasture and range,

Descriptions of the Soils

This section describes the soil series and mapping
units in Larimer County Area. Each soil series is de-
seribed in detail, and then, briefly, each mapping unit
in that series. Unless it is specifically mentioned
otherwise, it is to be azsumed that what is stated about
the soil series holds true for the mapping units in that
series. Thus, to get full information about any one
mapping unit, it is necessary to read both the descrip-
tion of the mapping unit and the deseription of the
soil series to which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other under-

lying material. Each series contains two descriptions
of this profile. The first is brief and in terms familiar
to the layman. The second is much more detailed and
is for those who need to make thorough and precise
studies of soils. Color terms are for dry soil unless
otherwise stated. The profile described in the series is
representative for mapping units in that series. If the
profile of a given mapping unit is different from the
one described for the series, these differences are stated
in deseribing the mapping unit, or they are differ-
em;fs that are appavent in the name of the mapping
unit.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Rock outerop and Fluvaguents, for example, do
not belong to a soil series but, nevertheless, are listed
in alphabetic order along with the soil series.

ing the name of the mapping unit is a sym-
bol. This symbol identifies the mapping unit on the
detailed soil map. Listed at the end of each description
of a mapping unit is the capability unit, range site, and
windbreak suitability group to which the mapping
unit has been assigned. The woodland group is also
listed where applicable,

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary, and
more detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual (3).!

Altvan Series

The Altvan series consists of deep, well drained soils
that formed in mixed alluvial deposits. These soils are
on uplands, high terraces, and benches and are under-
lain by sand and gravel at a depth of 20 to 40 inches.
Elevation ranges from 5,200 to 6,200 feet. Slopes are
0 to 9 percent. The native vegetation is mainly blue
grama, western wheatgrass, sage, and cactus. Mean
annual precipitation ranges from 13 to 15 inches, mean
annual air temperature ranges from 48° to 50° F, and
the frost-free season ranges from 135 to 150 days.

In a representative profile the surface layer is gray-
ish brown loam about 2 inches thick. The subsoil is
about 18 inches thick; it is grayish brown loam in the
upper part and brown, grayish brown, and pale brown
clay loam in the lower part. Below this iz ahout 15
inches of light brown clay loam that is underlain by
brown and strong brown gravelly loamy sand.

Permeability is moderate above a depth of about 36
inches and rapid below that depth. The available wa-
ter capacity is high. Reaction is neutral above a depth
of 12 inches, mildly alkaline between depths of 12 and
17 inches, and moderately alkaline below a depth of
17 inches,

These soils are used for irrigated and dryfarmed
crops and for pasture and native grasses.

epresentative profile of Altvan loam, 0 to & per-
cent slopes, in native grass, near the northeast corner

of sec. 23, T. 11 N., R. 68 W.:
Al—0 to 3 inches; grayish brown (10YR 5/2)
loam, very dark grayish brown (10YR

! Italic numbers in parentheses refer to Literature Cited, p. 172
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TABLE. 1. —Aereage and proportionate extent of the soils

Porcent 1

Boil Acres Soil Acres | Percent
Altvan loam, 0 to 3 percent slopes __________ 11,300 1.2 | Kim loam, § to 9 percent slopes —coemeeeeeee 3,620 04
Altvan loam, 3 to 9 percent slopes _________ B, 700 1.0 | Kim-Thedalund loams, 3 to 15
Altvan-Satanta loams, 0 to 3 percent slopes._ - 3.500 Al percent slopes oo 4,404 B
Altvan-Satanta loams, 2 to & percent slopes... 1,700 2 Kirtley loam, 3 to 8 percent alopes oo 2,700 3
Aquepts, loamy ... 3,100 A1 Kirtley-Purner complex, b to
dupuepts, ponded U0 a0 A t slopes 20,000 2.1
Ascalon gandy loam, 0 to 3 percent slopes 3,600 A | LaPorte-Rock outcrop complex, & to 30
Ascalon sandy loam, 3 to & percent slopes .. 3,100 32 pircent slopes 4,100 A
Bainville-Epping silt loams, 5 to 20 Larim gravelly sandy loam, & to 40
pereent alopes 2,700 Bl percent slopes . __________ 11,300 12
Bainville-Keith complex, 2 to 9 Larimer fine sandy loam, 1 to 3
L L — B, 200 | percent slopes oo | 1,200 s |
Baller-Carnero complex, 9 to 35 Larimer-Stoneham complex, 8 to 10
reent slopes —— o 4,000 Al percent BlOPES oo .| 8800 9
Baller-Rock outerop complex, 15 to 45 Longment clay, 0 to 3 percent slopes . 6,900 by
percent slopes 11,000 1.2 | Loveland elay loam, 0 to 1 pereent slopes | 4,200 4
Blackwell clay loam, 0 to & pereent slopes .| 5,800 £ | Midway clay loam, 5 to 25 percent slopes | 3,800 A
Boyle gravelly sandy loam, 3 to 8 Minnequa silt lonm, 3 to & percent slopes ____| 1,740 2
porcent gloPpe? e e 13,200 14| Minnequa-LaPorte complex, 3 to 15
Boyle gravelly sandy loam, 9 to 30 ATCRNE BlOPOE e e m—— 1,000 b |
percent slopes .. ____| 13800 1.4 | Miracle sandy loam, & to 25 pereont slopes 2,500 B
Boyle-Ratake gravelly sandy loams, 1 ta 9 Naz sandy loam, 1 to 3 porcont slopes -] 1400 d
percent slopes £,200 £ Naz sandy loom, 8 to 25 ém-mnt slopes _____| 9400 L0
Boyle-Ratake gravelly sandy loams, 9 to 25 Melson fine sandy loam, 3 to 9
t aly e 8,700 1.0§ percent slo 700 Jd
Breece coarse sandy loam, 0 to 3 Newfork sandy loam, 0 to 3 percent slopes .. 1,300 Al
percent slopes _ - 250 1] Nunn ¢lay loam, 0 to 1 percent slopes .. 11,600 12
Bresce coarse sandy loam, 8 to § Nunn elay loam, 1 to 3 percent slopes _ 17,600 18
pereent slopes 7,600 B Nunn clay loam, 3 to § percent slopes —_____ 00 5 |
Breece coarse sandy loam,  to 30 Nunn clay leam, wet, 1 to 3 percent slopes - bAOD A
percent slopes . __________ 9,000 B Otere sandy loam, 0 to 8 percent slopes ... 1,600 2
Carners loam, 8 to 9 percent slopes 2,500 A Oters sandy loam, § to 5 percent slopes _. 1,700 2
Caruse clay loam, 0 to 1 pereent slopes eeeaa| 4,300 .5 | Otevs sandy loam, 5 to 9 percent slopes _____ 2400 3
Clergern fine sandy loam, 2 to 10 Otero-Nelson sandy loam, 3 to 25
percent BlopES o 4,700 B percent slopes — e 5,600 B
Connerton-Barnum complex, 0 to 3 Paoli fine sandy loam, 0 to 1 percent slopes T.000 B
percent 8lopes e 2,850 -2 | Pendergrass-Rock outerop complex, 15 to 25
Connerton-Barnum complex, 3 to 8 L P B 600 !
pereent SlOpes mmn.- 10,400 1.0 Pinata-Rock outerop complex, 15 to 45
Cushman fine sandy loam, 0 to 8 percent elopes e - 2,200 2
percent Blopee e 730 1| Poudre fine sandy loam, 0 to 1
Cushman fine sandy loam, 3 to & PEFCEnE BlOPES e e e 1,700 -
reent slopes - 3,400 A Purner fine sandy loam, 1 to 9
Driggs loam, 0 to 3 percent Slopes woeeeaee p— GO0 T e —— 2,200 2
Diriggs loam, 3 to 25 percent slopes ________| 4,800 5| Purner-Rock outerop ecomplex, 10 to 50
Elbeth-Moen loams, 5 to 80 percent slopes __| 11,600 120 percent slopes oo 12,120 1.3
Farnuf loam, 2 to 10 percent 510?05 —————— 100 -2| Ratake-Rock outerop complex, 25 to 55
Farnuf-Beyle-Rock outerop complex, 10 to 25 PErCARE IOl o e 20,500 2.1
pereent slopes 19,200 20| Redfeather sandy loam, 5 to 50
Fluvaquents, nearly lewvel 1,400 A percent glopee Lo o (6,000 6.9
Fort Collins loam, D to 1 percent slopes ———-- 2,000 -2 Renohill clay loam, 0 to 3 pereent slopes ____ 14910 2
Fort Colline loam, 1 to 3 percent slopes ————- 12,100 1.2 | Renghil] cilé{ loam, & to % percent slopes ____| 6,000 &
Fort Colling loam, 3 to 5 percent slopes . 4,800 5| Renohill-Midway ciay loams, & to 15
Fort Colling loam, & to 9 percent slopes . 1 Al percent slopes o 2200 &)
Foxereek loam, 0 to 8 percent slopes .. 2,400 A [ Riverwash ... = 2,500 A
Gapo clay loam, 0 to 5 percent slopes oo 720 A b RO o = 000 1
Garrett loam, 0 to 1 percent Slopes oo ceeee 2,800 A | Satanta loam, 0 to 1 percent slopes - (B0 2
Garrett lonm, 1 to 3 pereent slopes _________ 1,100 1| Satanta loam, 1 to 3 percent slopes __ = 9,900 1.0
EEayel Pl i e e 1,800 2| Satanta loam, & to § percent slopes ______._| 14,750 1.5
Haploborolls-Rock outerop complex, steep ___| 69,000 7.2 Satanta loam, gullied, 3 to Ef}:rm:unt slopes - B A
Haplustells, hilly 5,500 A || Batanta Variant clay loam, 0 to 3
Haplustolls-Rock outerop enmglﬁ:. BLEED mema| 23,000 24 reent gl e e R ST 1,500 . |
Harlan fine sandy loam, 1 to Schofield-Redfeather-Rock outerop complex,
pertent mlopel- e 2,000 2] 5 to 25 percent slopes o 16,700 18
Harlan fine sandy loam, 3 to § Stoneham loam, O to 1 pereent slopes iy ol
pereent slopes 3,800 Al Btoneham loam, 1 to 3 pereent slopes _ £,100 1.0
Heldt clay loam, 0 te 3 percent slopes .o 7,900 B 1 Stoncham loam, 3 to 5 percent slopes _ 5000 A
Heldt clay loam, 3 to 6 pereent slopes 4,400 .5 | Stoneham lpam, 5 to 9 Ipemnt slopes - 3,200 B
Keith silty clay rIruu:mr 0 to 3 percent slopes __ 2200 2{ Bunshine stony sandy loam, § to 15
Kildor clay loam, 0 to G percent slopes ——___| 1,150 i | pl:nﬂ:nt slopes L 2,900 B
Kildor-8hale outcrop complex, 5 to 30 Table Mountain loam, 0 to 1 percent slopes - 8,800 i)
pereant slopes 6,100 A Tassel =andy loam, 3 to 25 percent elopes .. 4,100 A
Kim loam, 1 to 3 pereent glopes ____________|  B,860 81 Thedalund Toam, 0 to 3 percent slopes . __ 620 a
Kim loam, 3 to § percent slopes 7500 B Thedslund loam, 3 to 9 percent slopes . __ 3,300 B

J
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TABLE 1L.—Aereage and proportionate extent of the soils—Continued
Boil Acres | Percent Soil Acres | Percent
Thiel gravelly sandy loam, 5 to 25 Wetmore-Bovie-Moen complex, 5 to 40
percant Elopes o 11,070 11 Pl PR e 17,000 1.8
Tine gravelly sandy loam, 0 to 3 Wetmore-Bayle-Rock outerop complex,
percent slopes ___ 2,100 L) 5 to 80 percent slopes ___________________| 112,800 11.9
Tine cobbly sandy leam, 15 to 40 | Wiley silt loam, 1 to & pereent slopes _______ 2,580 3
plavant o alhpe B0 1| Wiley silt loam, 3 to & percent slopes _______ 2,850 A
Trag-Moen complex, & to 30 percent slopes __| 12,000 1.3/ BT | 18,400 20
Ulm elay loam, 0 to 3 percent slopea o _____ A,800 4
lm clay loam, 3 to b parcent s10pes —eemeean 1,100 A
Weld silt loam, 0 to 3 percent slopes - ______ 7.120 .T Total e e | 95D 100.0

3/2) moist; weak fine granular strue-
ture; soft, very friable, slightly sticky;
nonealeaveous; neutral; clear smooth
boundary,
Bl—3 to 7 inches; grayish brown (10YR 5/2)
loam, very dar| ayish brown (10YR
3/2) moist: weair moderate prismatie
structure parting to weak medium sub-
angular bloeky: soft, wery friable,
slightly sticky; few patchy clay films on
peds; noncalcareous; neutral; clear
smooth boundary.
to 12 inches; brown (10YR 5/2) clay
loam, dark brown (10YR 3/3) moist;
moderate medium prismatic structure
parting to moderate medium subangulay
blocky ; thin clay films on peds; slightly
hard, firm, sticky; nonecaleareous: neu-
tral; clear smooth boundary.
12 to 17 inches; grayish brown (10YR
2/2) elay loam, dark grayvish brown
(10YR 4/2) moist: moderate medium
prismatic structure parting to moderate
medium  subangular blocky; slightly
hard, friable, slightly sticky; thin clay
films on peds; ealcareous; mildly alka-
line; clear smooth boundary.

Bi3ca—I17 to 21 inches; pale brown (10YR 6/3)
clay loam, brown (10YR 5/3) moist;
weak medium Erisrrmtic structure part-
ing to weak subangular blocky; slightly
hard, friable, slightly sticky; few patchy
clay films on peds; calcareous; moder-
ately alkaline; clear smooth boundary.

Clea—21 to 36 inches; light brown (7.5YR 6/3)
clay loam, brown (7.5YR 5/8) maist;
massive; slightly hard, friable, slightl
sticky; 10 to 15 percent fine gravel: cal-
careous ; moderately alkaline; elear wavy
boundar

11C2ea—36 to 60 inches; brown (7.5YR 5/4) and
strong brown (7.5YR 5/6) gravelly
loamy sand; massive; friable; nonsticky:
25 to 45 perecent gravel ; enleareous; mod-
erately alkaline,

The A horizon is loam or heavy sandy loam 7 to 12
inches thick in cultivated areas. It is neutral to mildly
alkaline, The B horizon ranges from loam to clay loam.
It is neutral to moderately alkaline. A Bl horizon is

B21t—7

B2Btea—

present in places. The A and B horizons are as much
as 15 percent pravel. The IIC horizon typieally is cal-
careous, but it is noncaleareous in places.

1—Altvan loam, 0 to 3 percent slopes, This nearly
level so0il is on terraces and benches (fig. 4). This soil
has the profile described as representative of the series.
Numerous mounds or hummocks are scattered
throughout the mapped areas. On these mounds the
so0il has more gravel in the surfaece layer and subsoil
than is typical.

Included with this soil in mapping are small areas
of soils that are similar to this Altvan soil but that
have a limy surface layer and subsoil and are redder.
Also included are some small areas of Stoneham,
Larimer, and Keith soils,

Runoff is slow, and the hazard of erosion is slight
to moderate,

This soil iz suited to wheat or barley under dryland
management. If irrigated, it is also suited to alfalfa,
corn, sugar beets, and dry beans. It iz well suited to
pasture and native grasses. Capability units I1le-3,
irrigated, and IIle-8, dryland; Loamy Plains range
site; windbreak suitability group 1.

2—Altvan loam, 3 to 9 percent slopes. This gently

Figure 4.—Center-pivot 1y
0 to 3 percent slopes.

sprinkler system on Altvan loam,
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sloping to strongly sloping soil is on terrace edges,
fans, and benches. This soil has a profile similar to the
one described as representative of the series, but the
comhined thickness of the surface layer and subsoil
is about 18 to 19 inches.

Included with this scil in mapping are some areas
of soils that are more sloping and some areas of soils
that have a surface layer of sandy loam. Also included
are small areas of Larimer, Stoneham, and Larim soils.

Runofl is medium, and the hazard of erosion is mod-
erate to severe.

This soil is suited to wheat and barley under dryland
management. If irrigated, it is also suited to alfalfa.
It is well suited to pasture and native grasses. Capabil-
ity units 1Ve-1, irrigated, and 1Ve-3, dryland; Loamy
Plains range site; windbreak suitability group 1.

3—Altvan-Satanta loams, 0 to 3 percent slopes. This
complex consists of nearly level soils on terraces and
high benches. It is about 456 pereent Altvan loam and
about 30 percent Satanta loam. The soils arve inter-
mingled throughout the mapped areas, but Altvan
loam commonly is more sloping and Satanta leam is
more nearly level and is in some depressions. The
Altvan soil ias a profile similar to the one described as
representative of the Altvan series, but the surface
layer commonly is about 8 to 11 inches thick and is
loam or sandy loam. The Satanta soil has a profile
similar to the one deseribed as representative of the
Satanta series, but the surface layer is about 8 to 11
inches thick and is sandy loam in places. In places
both soils are redder than is typical of their respective
SETIES.

Included with these soils in mapping is about 156
percent Nunn soils.

Runoff is slow to medium, and the hazards of wind
and water erosion are slight to moderate.

If irrigated, these soils are suited to corn, sugar
beets, dry beans, alfalfa, and small grain. Under dry-
land management they are suoited mainly to wheat,
but other small grain, such as barley and oats, is some-
times grown. The soils are also well suited to pasture
and native grasses. Capability units 111e-3, irrigated,
and IT1le—6, dryland; Loamy Foothill range site; wind-
break suitability group 1.

4—Altvan-Satanta loams, 3 to 9 pereent slopes. This
complex conaists of gently sloping or strongly sloping
soils on high terraces, benches, and fans. It is about
55 percent Altvan loam and 35 percent Satanta loam.
Altvan loam is murinly more sloping, and Satanta loam
is smoother. These soils have profiles similar to the
ones described as representative of their respective
series, hut the surface layver is sandy loam and loam
and the surface layer and subsoil are thinner. Many
areas of both soils are redder than is typical of their
respective series.

Included with these soils in mapping is about 10
percent Nunn and Larimer soils.

Runoff is medium to rapid, and the hazards of wind
and water erosion are moderate,

If irrigated, these soils are well suited te alfalfa,
small grain, and pasture. Under dryland management
they are suited to wheat and barley. They are also
suited to pasture and native grasses. Capability units
IVe-1, irrigated, and IVe-3, dryland: Loamy Foothill
range site: windbreak suitability group 1.

Aquepts, Loamy

S—Aquepts, loamy. These nearly level or gently
sloping, poorly drained soils are in depressional areas
on uplands, along drainageways, and on zide slopes
below Inrge canals. The surface layer is fine sandy
loam, loam, or clay loam., The underlying layer is
mainly loam or clay loam extending to a depth of 40
to 60 inches or more. A water table is at or near the
surface in spring and summer,

Included with these soils in mapping are a few amall
areas of Stonsham, Fort Collins, and Kim soils and
Nunn elay loam, wel.

Runoff is slow to medium, and the hazard of waler
erozion is slight to moderate.

These soils are suited to pasture and native grasses.
A few areas are used for hay. If drained, the soils are
suited to crops. The main irrigated erops are barley,
corn, sugar beets, and wheat, Capability units 11Tw-1,
irrigated, and Vw-1, dryland ; Wet Meadow range site;
windbreak suitability group 5.

Aquepts, Ponded

6—Aquepts, ponded. These nearly level soils are
near stream channels and drainageways. A water
table is at or near the surface most of the year. The
soils are extremely variable. The native vegetation is
mainly cattails, sedges, and rushes. ;

These soils offer very little grazing but are suitable
for wildlife habitat. Capability unit VIIIw-1, dryland;
not assigned to a range site or windbreak suitability
group.

Ascalon Series

The Ascalon series consists of deep, well drained
soils that formed in mixed wind-deposited material.
These soils are on uplands and foot slopes. Elevation
ranges from 4,800 to 5,700 feet, Slopes are 0 to 5 per-
cent, The native vegetation is mainly blue grama and
other short grasses and forbs, Mean annual precipita-
tion ranges from 13 to 15 inches, mean annual air
temperature ranges from 48° to 50° F, and the frost-
free season ranges from 1535 to 150 days.

In a representative profile the surface layer is brown
sandy loam about 6 inches thick. The subseil is brown
and pale brown sandy clay loam about 14 inches thick.
The underlying material is pale brown or very pale
brown sandy loam.

Permeability is moderate, and the available waler
capacity is medium to high. Reaction is neutral above
a depth of about 16 inches and moderately alkaline
below that depth.

These soils are used mainly for irrigated and dry-
farmed crops. Some small areas are used for native
CTASEES.

Representative profile of Ascalon sandy loam, 0 to
3 percent slopes, in a cultivated area, about 400 feet
east and 650 feet south of the northwest corner of sec.
36, T.5N., R. 68 W.:

Ap—0 to 6 inches; brown (10YR 5/8) sandy
loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky strue-
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ture; hard, very friable; neutral; clear
smooth boundary.

B2t—6 to 16 inches: brown (10YR 5/3) sandy
clay loam, dark brown (10YR 3/8)
moist; weak medium prismatic structure
parting to moderate medium angular and
subangular blocky; very hard, friable;
numercus thin clay films on aggregates ;
neutral ; elear smooth boundary.

Biea—16 to 20 inches; pale brown (10YR 6/3)
gandy clay loam, dark brown (10YR 4/3)
moist; weak medium prismatic strue-
ture parting to moderate medium suban-
gular blocky; hard, very friable; thin
patchy clay films; visible secondary cal-
cium earbonate cecurring as thin seams
and streaks; strongly effervescent: mod-
erately alkaline; clear smooth boundary.

Clea—20 to 36 inches: pale brown (10YR ﬁ,.-"ﬁ;
gandy loam, dark brown (10YR 4/3
moist; massive: slightly hard, very fri-
able: wisible secondary calcium car-
bonate oeceurring as thin seams and
streaks: strongly effervescent: moder-
ately alkaline ; gradual smooth boundary.

C2—36 to 60 inches; very pale brown (10YR 7/3)
sandy loam, brown (10YR 5/3) moist;
massive; slightly hard, wvery friable;
iajlis.'htl}' effervescent; moderately alka-

ne.

The A horizon ranges from fine sandy loam to sandy
clay loam b to 12 inches thick. The B horizon ranges
from 10 to 25 inches in thickness. It is neutral to mod-
erately alkaline. The C horizon typieally is sandy loam,
but ranges from sandy loam to loam in places.

T—Ascalon sandy loam, 0 to 3 percent slopes, This
nearly level soil is on uplands and high tervaces. It
has the profile described as representative of the series.

Included with this soil in mapping are a few aveas
of goils that have a surface layer of sandy clay loam.
Alzo included are some small areas of soils in which
sandstone is at a depth of 40 to 60 inches and small
areas of Otero soils,

Runoff is slow. The hazard of wind erosion iz mod-
erate, and the hazard of water erosion is slight.

If frvigated, this soil is well suited to corn, beans,
alfalfa, sugar beets, and barley. Under dryland man-
agement it is suited to wheat or barley. It is also well
suited to pasture and native grasses. Capability units
Ile-2, irrigated, and Ille-8, dryland; Sandy Plains
range site ; windbreak suitability group 2.

G—Ascalon sandy loam, 3 to 5 pereent slopes, This
gently sloping soil is on uplands. TtLis soil has a profile
gimilar to the one deseribed as representative of the
series, but the surface layer and subsoil are thinner.

Included with this soil in mapping arve some small
areas of soils that are more sloping or less sloping.
Also included are minor areas of Otero soils.

Runoff is medium, and the hazards of wind and
water erosion are moderate,

If irrigated, this soil is suited to corn, alfalfa, beans,
and small grain and, to a lesser extent, sugar beets.
Under dryland management it iz suited to wheat. It
is also suited to pasture and native grasses. Capability

units IIle-4, irrigated, and IIle-8, dryland; Sandy
Plains range site; windbreak suitability group 2.

Bainville Series

The Bainville series consists of moderately deep, well
drained soils that formed in material weathered from
siltstone and shale. These soils are on uplands and are
underlain by soft siltstone or silty shale at a depth of
20 to 40 inches. Elevation ranges from 5,600 to 6,400
feet. Slopes are 2 to 15 percent. The native vegetation
is mainly blue grama, wheatgrasses, fringed sage, and
other forbs. Mean annual precipitation ranges from
13 to 15 inches, mean annual air temperature ranges
from 47° to 50° F, and the frost-free season is 1356
to 150 days.

In a representative profile the surface layer is brown
silt leam about 5 inches thick. The underlying mate-
rial iz ve ale brown silt loam to a depth of about
24 inches.r'lge ow this is soft siltstone.

Permeability is moderate, and the available water
capacity is medium. Reaction is neutral above a depth
of phout 5 inches and mildly alkaline or moderately
alkaline helow that depth,

These scils are used for native grasses.

Representative profile of Bainville silt loam in an
aren of Bainville-Keith complex, 2 to 9 percent slopes,
in native grass, about 50 feet west of benchmark near
the southeast corner of sec. 13, T. 11 N., R. 68 W.:

Al—0 to 5 inches: brown (10YR 5/3) silt loam,
brown (10YR 4/3) moist; wenk fine
granular structure; soft, very friable;
neutral ; clear smooth boundary.

C1—5 to 12 inches: pale brown (10YR &/3) silt
loam, brown (10YR 5/3) moist; weak
medium  subangular blocky structure;
slightly hard, very friable; caleareous;
mildly alkaline: clear smooth boundary.

C2—12 to 24 inches ; very pale brown (10¥R 7/8)
gilt loam, pale brown (10YR 6/3)
moist; massive; soft, very friable; eal-
careous; moderately alkaline; clear
smooth boundary.

C3r—24 to 60 inches: soft ealeareous siltstone,

The A horizon is loam or =ilt loam 4 to 8 inches
thick. The C horizon is silt loam or light silty clay
loam 16 to 32 inches thick.

O—Bainville-Epping silt loams, 5 1o 20 percent
slopes. This complex consists of moderately sloping to
sl:rprlg_l{ sloping seils on uplands, It is about 45 percent
Bainville silt loam and about 35 percent Epping silt
loam. Bainville silt loam is less sloping, and Epping
silt loam is steeper.

Included with these soils in mapping is about 20 per-
cent Keith and Larim soils and siltstone outerop.

Runoll is rapid, and the hazard of erosion is severe.

These soils are suited to pasture and native grasses.
Capability unit Vle-1, drvland; Bainville soil in Loamy
Foothill range site and Epping soil in Shallow Silt-
stone range site; not assigned to a windbrealk suit-
ability group.

10—Bainville-Keith complex, 2 to 9 percent slopes.
This complex consists of nearly level to moderately
sloping soils on uplands and high benches. It is about
50 percent Bainville silt loam and about 35 percent
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Keith elay loam. Bainville silt loam is steeper, and
Keith clay loam is more nearly level and is in de-
pressions. The Bainville soil has the profile described
as representative of the Bainville series. The Keith
soil has a profile similar to the one described as rep-
resentative of the Keith series, but the surface layer
is clay loam,

Included with these soils in mapping is about 15 per-
eent Larim and Epping soils.

Eiunoff is medium, and the hazard of erosion is mod-
erate.

These soils are well suited to pasture and native
grasses and are used mainly for these purposes. A few
small areas ave used for dryfarmed wheat, Capability
unit I'Ve-3, dryland; Bainville soil in Loamy Foothill
range site and Keith soil in Clayey Foothill range site:
not assigned to o windbreak suitability group.

Baller Series

The Baller series consists of shallow, well drained
soils that formed in material weathered from sand-
stone, These soils are on uplands and are underlain by
bedrock at a depth of 10 to 20 inches. Elevation ranges
from 5,400 to 6,800 feet. Slopes are 5 to 45 percent,
The native vegetation is mainly big and little bluestem,
blue grama, side-oats grama, mountainmahogany, and
a few scattered pondercsa pine. Mean annual precipi-
tation ranges from 15 to 17 inches, mean annual air
temperature ranges from 47° to 49° F, and the frost-
free season ranges from 135 to 150 days.

In a representative profile the surface layer is dark
grayish brown stony sandy loam about 6 inches thick.
The subsurface layer is dark grayish brown very stony
sandy loam about 5 inches thick. Below this is hard
sandstone.

Permeability is moderately rapid, and the available
water capacity is low, Reaction is neutral.

These soils are used for native grasses.

Representative profile of Baller stony sandy loam in
an area of Baller-Rock outerop complex, 15 to 45 per-
cent slopes, in native grass, about 1,050 feet west and
1,650 feet north of the southeast eorner of sec. 32, T.
THN..R. 69 W.:

Al—0 to 6 inches; dark grayish brown (10YR
4/2) stony sandy loam, very dark gray-
ish brown (10YR 3/2) moist; weak to
moderate fine granular structure: soft,
very friable; 25 percent stones and coh-
bles; noncaleareous; neutral; clear
smooth houndary.

AC—6 to 11 inches; dark grayish brown (10YR
4/2) very stony sandy loam, very dark
grayish brown (10YR 3/2) moist: mas-
sive; soft, very friable; 80 percent stones
and cobbles; noncaleareous: neutral.

R—11 inches; hard sandstone bedrock.

The A horizon is sandy loam or fine sandy loam and
containg 36 to 70 percent stones or cobbles, mainly of
sandstone. Reaction ranges from slightly acid to mildly
alkaline,

L1—Baller-Carnero complex, 9 10 35 pereent slopes,
This complex consists of strongly sloping to steep soils
on ridges. It is about 45 percent Baller stony sandy
loam and about 35 percent Carnero loam. The soils are

intermingled in an intricate pattern, but Baller stony
sandy loam commonly is on the upper part of the
ridges and Carnero loam is near the bottom of the
slope and is less sloping. The Baller soil has a profile
similar to the one described as vepresentative of the
Baller sevies. The Carnero soil has a profile similar to
the one deseribed as rvepresentative of the Carnero
series, but more cobbles and stones are on the surface.

Included with these soils in mapping are about 20
percent areas of Rock outerop and extremely stony
soils that are similar to Carnero soils but in which
sandstone is at a depth of less than 20 inches,

Runoff is rapid, and the hazarvd of evosion is severe,

These soils are suited to native grasses. Capability
unit VIls-1, dryland; Baller socil in Shallow Foothill
range site and Carnero soil in Loamy Foothill range
site; not assigned to a windbreak suitability group.

1Z—Baller-Rock outerop complex, 15 to 45 percent
slopes, This complex consists of strongly sloping to
steep soils on ridges and “hoghacks.” It is about 5O
percent Baller stony sandy loam and about 80 percent
Rock outcrop. Baller stony sandy loam iz mainly on
east-facing side slopes on the ridges. Rock outcrop is
mainly near ridgetops, but it is seattered throughout.
The Baller soil has tlhe profile deseribed as representa-
tive of the Baller series.

Included with thiz complex in mapping is about 20
percent Carnero soils and areas of a soil that iz similar
to the Baller soil but that has a clayey subsoil.

Runoff is rapid, and the hazard of erosion is severe.

This complex is suited to native grasses. Capability
unit V1ls—1, dryland; Baller soil in Shallow Foothill
range site and Rock outerop not assigned to a range
site; not assigned to a windbreak suitability group.

Barnum Series

The Barnum series consists of deep, well drained
soils that formed in alluvium from reddish colored
shale and sandstone. These soils are in upland valleys
and bottom lands. Elevation ranges from 5,200 to
6,300 feet. Slopes are 0 to 5 percent. The native vege-
tation is mainly blue grama, wheatgrasses, and cactus,
Mean annual precipitation ranges from 15 to 18
inches, mean annual air temperature ranges from 47°
to 49° F, and the frost-free season ranges from 115 to
130 days.

In a vepresemtative profile the surface layer is
brown loam about 10 inches thick. The underlying ma-
terial is reddish brown loam stratified with thin layers
of sandy loam and is about 50 inches thick.

Permeability i3 moderate, and the available water
capacity is high. Reaction is moderately alkaline.

These soils are used for irrigated and dryfarmed
erops and native grasses,

Representative profile of Barnum loam in an area of
Connerton-Barnum complex, 0 to 3 percent slopes, in
native s5, 1,650 feet south of center of sec. 30, T.
10N, R 69 W.:

Al—0 to 10 inches; brown (7.5YR 5/3) loam,
brown (T.5¥YR 4/3) moist; weak medium
subangular blocky and weak medium
granular structure; slightly hard, very
frinble; calcareous; moderately alkaline;
clear smooth boundary.
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C—10 to 60 inches; reddish brown (5YR 5/4)
loam stratified with thin strata of sandy
loam or clay loam, dark reddish brown
(3YR 3/4) moist; weak medium and
coarse subangular blocky structure;
slightly hard, very friable: caleareous;
moderately alkaline.

The A horizon is loam, heavy sandy loam, or sandy
clay loam and it is stratified in places. The C horizon
is mainly loam, but it is stratified with sandy loam,
fine sandy loam, and light clay loam. The A and C
horizons range from mildly alkaline to moderately al-
kaline and are generally calcarecus, but some strata
are noncalearecus,

Barnum soils are mapped only with Connerton soils
in Larimer County Area.

Blackwell Series

The Blackwell series consists of deep, poorly drained
soils that formed in material weathered from alluvium.
These soils are on low terraces and flood plains. Eleva-
tion ranges from 7,000 to 8,500 feet. Slopes are 0 to 5
percent, The native vegetation is mainly bluegrass,
little bluestem, cordgrass, and sedges and rushes.
Mean annusal precipitation ranges from 15 to 18 inches,
mean annual air temperature ranges from 42° to 44°
F, and the frost-free season ranges from 60 to 85 days.

In a representative profile a 1-inch-thick layer of
organic material is on the surface. The upper part of
the surface layver is dark grayish brown clay loam
about 9 inches thick, and the lewer part is gravish
brown clay loam about 8 inches thick, The subsoil is
mottled, grayish brown clay loam about 18 inches
thick. The underlying material is brown gravelly
sandy loam about 8 inches thick that is underlain by
sand and gravel.

Permeability is moderately slow, and the available
water eapacity is high. Reaction is slightly acid above
A depth of 17 inches and neutral helow that depth.

These soils are used for irrigated hay and pasture.

Representative profile of Blackwell clay loam, 0 to
5 percent slopes, in grass, about 1,800 feet south of
‘r}aﬁnf,}l headquarters in the NELj sec. 10, T. 10 N, R.

01—1 iml'.:h to 0; partly decayed grass roots and
eaves,

All—0 to 9 inches; dark grayish brown (10YR
4/2) eclay loam, very dark grayish brown
{10YR 3/2) moist; weak to moderate
medium subangular blocky structure
parting to weak fine granular; hard, {ri-
able; few medium distinct yellowish red
(5YR 5/6) mottles; slightly acid; clear
smooth boundary.

A12—9 to 17 inches; grayish brown (10YR 5/2)
clay loam, very dark brown (10YR 2/2)
moist ; moderate medium and fine suban-

ular blocky structure; very hard, firm;
ew medinm distinet vellowish red (BYR
5/6) mottles: slightly aeid; gradual
amooth boundary.

B2g—17 to 35 inches; grayish brown (10YR 5/2)
elay loam, dark gravish brown (10YR
4/2) moist: moderate medium subangu-

lar blocky structure; hard, friable; com-
mon  medium  and ecoarse  distinct
vellowizsh red (5YR 5/8) mottles; neu-
tral; clear smooth boundary.

IMTC1g—35 to 43 inches; brown (10YR 5/3) grav-
elly sandy loam, dark brown (10 4/3)
moist ; massive; hard, very friable; com-
mon  medium  distinet  vellowish red
(6YR 5/6) mottles; neutral ; clear wavy
boundary.

IIIC2—43 to 60 inches; clean sand and gravel,

The A horizon is loam or clay loam 10 to 20 inches
thick. A loam or clay loam B2g horizon is present in
some places. Reaction is medium acid to neutral, Con-
trasting substrata occur in many profiles below a depth
of 40 inches,

13—Blackwell clay loam, 0 to 5 percent slopes. This
nearly level to gently sloping soil is on low terraces
and bottom lands.

Included with this =oil in mapping are small areas
of soils that have dark colors deeper in the profile. Also
included are small areas of Foxereek and Newfork soils
and a few gravel bars. . N -

Runoff is slow, and the hazard of erosion is slight.

This goil is suited to hay and pasture. Capability unit
VIw-1, irrigated; Mountain Meadow range site; not
assipned to a windbreak suitability group.

Boyle Series

The Boyle zeries consists of shallow, well drained or
excessively drained soils that formed in material
weathered from granite. These soils are on uplands
and mountainsides and are underlain by weathered
granite at a depth of 10 to 20 inches. Elevation ranges
from 7,000 to 8,200 feet. Slopes are 1 to 30 percent.
The native vegetation is mainﬁr blue grama, bluebunch
wheatgrass, fescues, fringed sage, and other forbs and
shrubs. Mean annual precipitation ranges from 14 to
18 inches, mean annual air temperature ranges from
44° to 46° F, and the frost-free season ranges from
75 to 100 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 5 inches thick. The subsoil
is brown and reddish brown gravelly or very gravelly
sandy eclay loam about 8 inches thick. Below this is
weathered granite.

Permeability is moderate, and the available water
capacity is low. Reaction is slightly acid to neutral,

hese soils are used for native grasses.

Reprezsentative profile of Boyle gravelly loam in an
area of Boyle-Ratake gravelly B&chﬁ’ loams, 1 to 9 per-
cent slopes, in native grass, 1,100 feet south of state
line and just west of Tie Siding Road in sec. 22, T. 12
N,R T3 W.:

Al—0 to 5 inches; brown (T.5YR 5/2) gravelly
sandy loam, dark brown (7.5YR 3/2)
moist; weak fine subangular blocky
structure parting to moderate fine gran-
ular; soft, very friable; 15 percent
gravel ; neutral; clear smooth boundary.

B21t—5 to 10 inches; brown (7.5YR 5/3) grav-

elly sandy elay loam, dark brown (T.5YR
3,!%} maoist; weak to moderate medium
subangular blocky structure; very hard,
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firm; thin patehy elay films on peds; 25
percent gravel; neutral; clear smooth

boundary.

B22t—10 to 13 inches: reddish brown (5YR 5/4)
very gravelly sandy clay loam, dark red-
dish brown (5YR 3/4 maoist; weak me-
dium subangular hlocky structure: very
hard, friable; thin patchy eclay films on
peds; T0 percent gravel; neutral; grad-
ual wavy boundary.

Cr—135 to 20 inches; weathered granite,

The A horizon is gravelly or very gravelly sandy
loam 3 to 6 inches thick. The B horizon is gravelly or
very gravelly sandy clay loam about 6 to 11 inches
thick. The A and B horizons range from slightly acid
to neutral. Content of roek fragments ranges from 15
to B0 percent but averages more than 35 percent.

14—RBoyle gravelly sandy loam, 3 to 9 pereent alopes,
This gently sloping and moderately sloping soil is on
uplands,

Included with this soil in mapping are a few amall
areas of soils that are more sloping, small areas of
goils in which granite is at a depth of 20 to 24 inches,
and small areas of Breece and Ratake soils. Also in-
cluded are small areas of Rock outerop.

Runofl is slow, and the hazard of water erosion is
slight,

This soil is suited to native prasses. Scattered
stands of ponderosa pine are in a few areas. Capability
unit Vilz-1, dryvland; Rocky Loam range site; not as-
signed to a windhreai( suitability group.

15—Boyle gravelly sandy loam, 9 to 30 percent
slopes. This strongly sloping to steep soil is on uplands
and mountainsides. This =oil has a profile similar to
the one described as representative of the series, but
the combined thickness of the surface layer and sub-
s0il is about 10 inches.

Included with this seil in mapping are a few small
areas of goils that are more sloping or less sloping. Also
included are a few small areas of Breece and Ratake
soilzs and a few areas of gmnite knobs and outerops.

Runoff is medium, and the hazard of water erosion
is moderate to severe. Gully erosion is active in a few
areas.

This soil is suited to native grasses. Scattered stands
of pondercsa pine are in a few areas. Capability unit
Vlle-1, dryland; Rocky Loam range site; not assigned
to a windbreak suitability group.

16—PBoyle-Ratake gnwelfy sandy loams, 1 1o 9 per-
cent slopes. This complex consists of nearly level to
strongly sloping soils on uplands, It is about 50 percent
Boyle gravelly sandy loam and about 30 percent
Ratake gravelly sandy loam. The soils are intrieately
intermingled throughout the mapped areas, but Boyle
gravelly sandy loam commonly is more nearly level
and Ratake gravelly sandy loam is steeper. The Boyle
soil has the profile deseribed as representative of the
Boyle series. The Ratake soil has a profile similar to
the one described as representative of the Ratake
series, but the surface layer and subsoil are gravelly
sandy loam, the underlying material is weathered
granite, and the soil contains less mica.

Included with these soils in mapping is about 20
percent soils that ave similar to Boyle and Ratake soils

but in which granite is at a depth of 20 to 24 inches;
m'jc}nite knobs and outerops oceur with these included
s0ils,

Rlsmﬁ is slow, and the hazard of water erosion is
slight.

These soils are suited to native grasses. Capability
unit Vils-1, dryland; Roeky Loam range site; not
assigned to a windbreak suitability group.

17—Boyle-Ratake gravelly sandy loams, 9 to 25 per-
eent slopes, This complex consists of strongly sloping
soils on uplands, It is about 40 percent Boyle gravelly
sandy loam and about 35 percent Ratake gravelly sandy
loam. The soils are intricately intermingled through-
out the mapped areas, but Bovle gravelly sandy loam
commonly is less sloping and Ratake gravelly sandy
loam is higher and steeper. The Boyle soil has a profile
similar to the one deseribed as representative of the
Bayle seriez, hut the combined thickness of the surface
layer and subsoil is about 10 inches. The Ratake soil
haz a profile similar to the one described as representa-
tive of the Ratake series, but the surface laver and
subsoil are gravelly sandy loam; they contain less
mica; their combined thickness is about 10 inches; and
the underlving material is granite.

Included with these soils in mapping is about 25
percent soilz that are similar to Boyle and Ratake
goils but in which granite is at a depth of 20 to 24
inches; granite knohs and outcrops occur with these
ineluded sails.

Runoff is medium to rapid, and the hazard of water
erosion is moderate to severs. Deap gulliss are in some
areas.

These soils are suited to native grasses. Capability
unit Vlle-1, dryland; Rocky Loam range site; not
assigned to a windbreak suitability group.

Breece Series

The Breece series consistz of deep, well drained soils
that formed in alluvium, mainly from granite. These
s0ils are on alluvial fans and valley side slopes. Eleva-
tion ranges from 6,800 to 7,800 feet. Slopes are 0 to 30
percent. The native vegetation is mainly needleand-
thread, blue grama, junegrass, forbs, and a few
scattered pine. Mean annual precipitation ranges from
15 to 18 inches, mean annual air temperature ranges
from 44% to 46° F, and the frost-free season ranges
from 75 to 100 days,

In a vepresentative profile the surface layer iz dark
grayish brown coarse sandy loam about 18 inches thick
over dark grayish brown gravelly coarse sandy loam
about 18 inches thick. The underlving material is
brown gravelly loamy coarse sand.

Permeability is rapid, and the available water capac-
ity is medium. Reaction is neutral.

These soils are mainly used for native grasses. A few
avens arve used for irrigated hay,

Repregentative profile of Breece coarse sandy loam,
9 to 30 geraent slopes, in native grass, about 0.1 mile
east of the top of the hill and 0.3 mile northeast of the
Forest Service sign on road at the edge of old borrow
pit, in the 8W14 sec. 10, T. 10 N, R. 71 W.:

Al11—0 to 18 inches: dark T‘ayish brown (10YR
4/2) coarse sandy loam, very dark gray-
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ish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable;
10 to 15 percent gravel; neutral; gradual
wavy boundary.

Al12—18 to 36 inches; dark grayish brown (10YR
4/2) gravelly coarse sandy loam, very
dark grayish brown (10YR 3/2) moist;
weak coarse subangular blocky strue-
ture; soft, very friable; 25 percent
rravel ; neutral ; gradual wavy boundary.

C—36 to 80 inches: brown [(10YR 5/3) gravelly
loamy coarse sand, brown (10YR 4/3)
moist; massive; soft, very friable; 25
percent gravel ; neutral,

The A horizon iz sandy loam 20 to 556 inches thick.
The C horizon is loamy sand or sandy loam. Reaction
is slightly acid or neutral. Content of rock fragments,
mainly fine granitie gravel, ranges from 0 to 35 per-
cent.

18—Breece coarse sandy loam, 0 1o 3 percent slopes.
Thiz nearly level zoil is on terraces and in valleys.
This soil has a profile similar to the one described as
representative of the series, but the surface layer is
slightly thicker,

Included with this soil in mapping arve a few amall
areas of so0ils in which bedrock or a gravelly layer is at
a depth of 40 to 60 inches. Some areas have moyve
gravel or cobbles throughout the profile.

Runoff is slow, and the hazard of erosion is slight to
moderate,

This soil is well suited to pasture and nalive grasses.
A few amall areas that ean be irrigated ave used for
hay. Capability unit IVe-1, dryland; y Park
range site: not assigned to a windbreak suitability
group.

19—Breece coarse sandy loam, 3 to 9 percent slopes,
This gently sloping to strongly sloping soil is on ter-
races and in valleys. This soil has a profile similar to
the one described as representative of the series, but
the dark surface layer iz about 40 inches thick,

Included with this soil in mapping are small areas of
soils in which bedrock is at a depth of 40 to 60 inches
and a few amall areas of soils in which gravel is at a
depth of 40 to 60 inches. Also included are a few
seattered areas of Rock outerop on steeper areas.

Runoff is medium, and the hazard of erosion is
moderate.

This soil is suited to native grasses. Capability unit
IVe-6, dryland; Loamy Park range site; not assigned
to a windbreak suitability group.

20—Breece eonrse sandy loam, 9 to 30 pereent
slopes. This strongly sloping to steep soil is on terraces
and valleysides. This soil has the profile described as
representative of the series,

neluded with this soil in mapping are small areas
of soils that are mor2 sloping or less sloping. Also
included are areas of spils in which bedrock or a
gravelly layer is at a depth of 20 to 80 inches and a few
small areas of Rock outerop.

Runoff is medium to rapid, and the hazard of erosion
is severe.

This soil is suited to native grasses. Capability unit
Vie-6, dryland; Loamy Park range site; not assigned
to a windbreak suitability group.

Carnero Series

The Carnero series consists of moderately deep, well
drained soils that formed in material weathered from
sandstone. These soils are on upland ridges and are
underlain by sandstone at a depth of 20 to 40 inches.
Elevation ranges from 5,600 to 6,400 feet. Slopes are
3 to 30 percent. The native vegetation is mainly blue
grama, western wheatgrass, some forbs and shrubs,
and seattered ponderosa pine. Mean annual precipita-
tion ranges from 15 to 18 inches, mean annual air
temperature ranges from 47° to 497 F, and the frost-
free season ranges from 1856 to 160 days,

In a representative profile the surface layver is dark
grayish brown loam about 10 inches thick. The subsoil
is brown clay loam and heavy clay loam about 20
inches thick. Below this is hard sandstone,

Permeability is8 moderately slow, and the available
water capacity is medium. Reaction is neutral,

These soils are used mainly for native grasses, A
few areas are used for dryfarmed crops.

Representative profile of Carnero loam, 3 to 9 percent
slopes, in native grass, about 1,000 feet south and
2200 feet east of the northwest corner of sec. 29, T.
TN, E.68 W.:

Al—0 to 10 inches; dark grayish brown (10YR
4/2) loam, very dark grayish brown
(1I0YR 3/2) moist: weak medium sub-
angular blocky and moderate fine gran-
ular structure; soft, wvery friable;
neutral; clear wavy boundary.

B21t—10 to 15 mches; brown (7.5YR 4/4) clay
loam, dark brown (7.5YR 3/4) moist;
weak medium prismatie strueture part-
ing to weak to moderate medium sub-
angular blocky; slightly hard, friable;
thin patehy clay films on peds; neutral;
clear amooth boundary.

B22t—15 to 30 inches; brown (T.5YR 4/4) heavy
clay loam, dark brown (75YR 3/4)
moist: moderate medium prismatic
structure parting to moderate medium
subangular blocky structure; hard, firm;
thin nearly continuous clay films on peds;
neutral: abrupt wavy boundary.

R—30 inches; hard sandstone.

The A horizon is loam or fine sandy loam T to 11
inches thick. The B21t horizon is clay loam or heavy
loam & to 9 inches thick. The B22t horizon is heavy
clay leam or elay 10 to 20 inches thick. Reaction is
neutral to mildly alkaline. The soil is generally non-
caleareons, but some profiles have thin zones of lime
accumulation immediately above the sandstone,

21—Carnero loam, 3 1o 9 percent slopes, This gently
gloping or strongly sloping soil iz on uplands and
valleysides,

Included with this soil in mapping are some small
areas of soils in which bedrock is at a depth of 40 to
60 inches or less. Also included are some small areas of
soils that have a subsoil of loam or light clay loam.

Runoff is medium, and the hazard of water erosion
is moderate.

If irrigated, this soil is suited to barley, wheat, and
pasture and, to some extent, alfalfa. Under dryland
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management it is suited to wheat or barley. It is also
well suited to pasture and native grasses. Capability
units IVe-1, irrigated, and IVe-3, dryland; Loamy
Foothill range site; not assigned to a windbreak suif-
ahility group,

Caruso Series

The Caruso series consists of deep, somewhat poorly

drained goils that formed in mixed alluvium. These
soils are on low terraces and bottom lands. Elevation
ranges from 4,800 to 5,500 feet. Slopes are 0 to 1 per-
cent. The native vegetation is mainly inland saltgrass,
alkali sacaton, sedges, and other water-tolerant
grasses. Mean annual precipitation ranges from 13 to
15 inches, mean annual air temperature ranges from
48° to 50° F, and the frost-free season ranges from
135 to 150 days.
_In a representative profile the surface layer is gray-
ish brown clay loam about 11 inches thiek, The under-
lying material is stratified pale brown, light brown,
and grayish brown clay loam, silty clay loam, fine
sandy loam, and loamy fine sand. Below this is sand
and gravel,

Permeability is moderately slow above a depth of
about 25 inches and moderately rapid or rapid below
that depth. The available water capacity is medium to
high. Reaetion is mildly alkaline or modervately alkaline
above a depth of 26 inches and mildly alkaline below
that depth.

These soils are mainly used for irrigated erops and
pasture. A few areas are used for dryfarmed crops
and pasture.

Representative profile of Caruso clay loam, 0 to 1
percent slopes, in dryland pasture, about 100 feet enst
of picnic area in the NE1) sec. 34, T. T N, B. 68 W.:

Al—0 to 11 inches; grayish brown (10YR 5/2)
clay loam, very dark grayish brown
(10YR 3/2) moist; weak fine subangular
blocky structure; hard, friable; strongly
effervescent; mildly alkaline: clear
smooth boundary.

Cl—11 to 17 inches; pale brown (10YR 6/3)
clay loam, brown (10YR 5/3) moist;
common medium distinet brown (7.5YR
4/4) mottles; weak medium subangular
blocky structure; wvery hard, friable:
strongly effervescent; moderately alka-
line; clear smooth boundary.

C2—17 to 25 inches; light brown (7.5YR 6/4)
silty clay loam, brown (75YR 4/4)
moist; common fine faint reddish brown
(YR 4/4) mottles: weak fine sub-
angular blocky structure; very havd, fri-
able; strongly effervescent; moderately
alkaline; clear smooth boundary.

C3—25 to 35 inches; grayish brown (10YR 5/2)
fine sandy loam, very dark grayvish brown
(10YR 3/2) moist: common fine faint
yellowish brown (10YR 5/4) mottles:
massive; very hard, friable; faintly ef-
fervescent; mildly alkaline; clear smooth
boundary.

C4—35 to 44 inches; grayish brown (10YR 5/2)
loamy fine sm{:ﬁ. dark brown (10YR

3/3) moist; common medium prominent
strong brown (7.5YR 5/6) mottles;
massive ; hard, very frinble; mildly alka-
line; gradual smooth boundary.
TIC5—44 to 60 inches; stratified sand and gravel.

The A horizon is heavy loam or clay loam ¥ to 18
inches thick. The underlying C horizon is sandy loam,
loam, clay loam, or silty clay loam. It has thin layers
of loamy fine sand in places, but is mainly loam or
light clay loam. 1t is stratified and generally mottled
and is underlain by clean sand and gravel below a
depth of about 40 inches, Reaction ranges from mildly
alkaline to moderately alkaline,

22— Caruso clay loam, 00 to 1 pereent slopes. This
level soil iz on low terraces and bottom lands,

Included with this soil in mapping are a few areas
of seils that are more sloping. Also included are small
areas of Loveland soils and a few minor areas of
gravel bars.

Runoff is slow, and the hazard of erosion is slight.

If irrig ted, this soil is suited to barley and sugar
beets and, to a lesser extent, eorn. Tt is also well
suited to pasture and native grasses, Capability units
ITIw—1, irrigated, and Vw-1, drvland: Wet Meadow
range site; windbreak suitability group 5.

Clergern Series

The Clergern series consists of deep, well drained
soils that formed in alluvium and valley-filling material
from reddish sandstone and shale, These soils are in
valleys and on side slopes. Elevation ranges from 7,500
to 8,500 feet. Slopes are 0 to 10 percent. The native
vegetation is mainly needleandthread, slender wheat-
grass, bluebunch wheatgrass, fringed sage, and rabbit-

1ush, Mean annual precipitation ranges from 12 to 14
inches, mean annual air temperature ranges from 42°
to 46° F, and the frost-free season ranges from 75 to
100 days.

In a representative profile the surface layer is
reddish brown fine sandy loam about 12 inches thick.
The underlying material is veddish brown and light
reddish brown fine sandy loam.

Permeability is moderately rapid, and the available
water capacity is high. Reaction is neutral above a
depth of about 12 inches and mildly alkaline below
that depth.

These zoils are used for native grasses,

Representative profile of Clergern fine sand
2 to 10 percent slopes, in native grass, about 800 feet
south and 1,600 feet west of the northeast corner of
sec. 27, T. 12 N,, R. 75:

All—0 to 6 inches; reddish brown ‘{EYR 5/3)
fine sandy loam, dark reddish brown
(YR 3/3) moist: weak to moderate fine
granular structure; soft, very friable;
slightly efferveseent; mneutral; clear
smooth boundary.

Al2—6 to 12 inches; reddish brown (5YR 5/3)
fine sandy loam, dark reddish brown
{BYR 3/3) moist; weak medium sub-
angular blocky strueture; slightly hard,
w::?' friable; slightly effervescent; neu-
tral; clear smooth boundary.

C1—12 to 30 inches; reddish brown (5YR 5/4)

loam,
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fine sandy loam, dark reddish brown
(YR 3/4) moist; weak medium sub-
angular blocky structure; slightly hard,
very friable; strongly effervescent;
mildly alkaline; clear wavy boundary.

C2—30 to 60 inches; light reddish brown (5YR
6/4) fine sandy loam, reddish brown
(5YR 4/4) moist; massive; slightly hard,
very friable; strongly effervescent;
mildly allkaline.

The A horizon is fine sandy loam, sandy loam, or
light loam 10 to 18 inches thick. The C horizon is fine
sandy loam or sandy loam. Content of rock fragments
is 0 to 15 percent. The A and C horizons range from
neutral to moderately alkaline. The soil is generally
caleareous, but it does not have a definite zone of lime
accumulation,

23—Clergern fine sandy loam, 2 to 10 percent
uloTe:. This nearly level to strongly sloping soil is in
valleys and on side slopes in the mountainous part of
the survey area,

Included with this soil in mapping are some small
areas of Miracle and Pendergrass soils. Also included
are some small areas of lighter colored soils.

Runoff is medium, and the hazard of erosion is
moderate to severea.

This soil is suited to native grasses and pasture.
Capability unit V1e-6, dryland ; Subalpine Loam range
site; not assigned to a windbrenk suitability group.

Connerton Series

The Connerton series consists of deep, well drained
soils that formed in mixed alluvial material weathered
from red sandstone and shale. These soils are on fans
and valleysides. Elevation ranges from 5,000 to 6,000
feet, Sio]l)]as are () to 9 percent. The native vegetation is
mainly blue grama and other short grasses. Mean
annual precipitation ranges from 15 to lgrim‘.hns. mean
annual air temperature ranges from 47° to 49° F, and
the frost-free season ranges from 115 to 130 days.

In a representative profile the surface layer is
reddish brown fine sandy loam about & inches thick,
The underlying material is reddish brown and light
reddish brown loam about 28 inches thick over vellow-
ish red stratified loam and sandy loam.

Permeability is moderate, and the available water
capacity is high. Reaction is moderately alkaline.

These soils are used mainly for dryfarmed crops
and pasture, A few areas are used for irrigated crops.

. Representative profile of Connerton fine sandy loam
in an area of Connerton-Barnum complex, 3 to 9 per-
cent slopes, in native grass, 1,810 feet north of the
southeast corner of see. 9, T, 10 N., R, 69 W.:
Al—0 to 8 inches; reddish brown (5YR 4/3) fine
gandy loam, dark reddish brown (5YR
3/3) moist; weak medium subangular
bloeky structure parting to moderate
very fine granular; soft, very friable;
slightly effervescent; moderately alka-
line; clear smooth boundary.
C1—28 to 20 inches; reddish brown (5YR 5/4)
loam, reddish brown (5YR 4/4) moist;
weak medium subangular blocky strue-

ture; hard, very friable; strongly effer-
vescent; moderately alkaline; clear
smooth boundary,

C2—20 to 36 inches; light reddish brown (5YR
6/4) loam, reddish brown (5YR 5/4)
moist; weak medium subangular blocky
structure; very hard, very friable; vio-
lently effervescent; moderately alkaline:
gradual smooth boundary.

C3—36 to B0 inches; yellowish red (5YR 5/6)
loam and a few seams of sandy loam,
vellowish red (5YR 4/6) moist: mas-
sive; hard, very friable: strongly effer-
vescent ; moderately alkaline,

The A horizon is loam or fine sandy loam 7 to 12
inches thick. The C horizon is.Joam, but is sandy loam
in the lower part in places. The A and C horizons are
mildly alkaline to strongly alkaline, The soil iz gen-
erally calcareous, but the surface layer iz leached in
places.

24—Connerton-Barnum complex, 0 1o 3 percent
slopes. This complex cnnsista_o? nearly level soils on
terraces, bottom Emda. and fans. It is about 50 percent
Connerton fine sandy loam and about 40 percent Bar-
num loam. Connerton fine sandy loam is higher, and
Barnum loam is near streams and drainageways. The
Connerton soil has a profile similar to the one de-
scribed as representative of the Connerton seriesz. The
Barnum soil has the profile deseribed as representa-
tive of the Barnum series,

Included with these soils in mapping are some small
arens of soils in which gravel is on the surface and at
varying depths throughout the profile. Also included
are about 10 percent areas of Garrett and Otero soils.

Runoff iz slow, and the hazards of wind and water
erosion are stigﬁl; to moderate. Areas near stream
channels are subject to cutting, The lower-lving areas
of this complex are commonly flooded in spring or
early summer,

If irrigated, these soils are suited to corn, sugar
beets, beans, barley, alfalfa, and wheat. Under dryvland
management they are suited to wheat and barley.
They are also suited to pasture or native grasses. Ca-
pability units Tle-2, irripated, and IVe-5, drvland;
Connerton seil in Loamy Foothill range site and
Barnum soil in Overflow rvange site: windbreak suit-
ability group 1.

25—~Connerton-Barnum ecomplex, 3 1o 9 percent
slopes, This complex consists of gently sloping to
strongly sloping soils on terraces and fans, 1t is about
60 percent Connerton fine sandy loam and about 25
percent Barnum loam. Connerton fine sandy loam is
higher and more sloping, and Barnum loam is on
lower parts of fans and in areas near streams, swales,
and drainageways. The Connerton soil has the profile
described as representative of the Connerton series.
The Barnum soil has a profile similar to the one de-
geribed as representative of the Barnum series, but
the surface layer is 6 to 8 inches thick.

Included with these soils in mapping are about 15
percent areas of Garrett and Otero soils and small
gravelly or cobbly areas.

Runoff iz medium, and the hazard of erosion is mod-
erate to severe. Gullies in a few areas are active. Some
areas of this complex are flooded during spring or
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early summer, especially in areas near channels and
drainageways.

If irrigated, these soils are suited to alfalfa, barley,
wheat, and pasture. Under dryvland management they
are suited to pasture or native grasses. Capability
units TVe-1, irrigated, and V1e-2, dryland; Connerton
soil in Loamy Foothill range site and Barnum soil in
Overflow range site; windbreak suitability group 1.

Cushmaon Series

The Cushman series consists of moderately deep,
well drained soils that formed in material weathered
from sandstone and shale. These soils are on uplands
and are underlain by soft sandstone or shale at a depth
of 20 to 40 inches. Elevation ranges from 4,800 to
5,800 feet. Slopes are 0 to 8 percent. The native vege-
tation is mainly blue grama, western wheatgrass,
fringed sage, and cuctus. Mean annual precipitation
ranges from 13 to 16 inches, mean annual air tem-
perature ranges from 48° to 50° F, and the frost-free
senson ranges from 135 to 150 days.

In a representative profile the surface layer is
brown fine sandy loam about 2 inches thick. The sub-
so0il iz brown and pale brown elay loam about 11 inches
thick. Below this is gravish brown sandy clay loam
about 18 inches thick underlain by interbedded sand-
stone and shale,

Permeability is moderately slow, and the available
water capacity is medium. Reaction is neutral above
a depth of 9 inches and moderately alkaline below
that depth.

These soils are used for irrigated and dryfarmed
crops and pasture and for native grasses.

Representative profile of Cushman fine sandy loam,
3 to 9 percent slopes, in native grass, about 750 feet
northeast of overpass in sec. 11, T. 10 N, R. 68 W.:

A1—0 to 2 inches; brown (10YR 5/2) fine sandy

loam, dark brown (10YR 4/8) moist;
weak fine and medium granular struc-
ture; soft, very friable: neutral; clear
wavy boundary,

B2t—2 to 9 inches: brown (10YR 5/3) light clay
loam, dark brown (10YR 4/5) moist;
moderate medium prismatic structure
Eartmg to moderate medium subangulayr

locky; hard, firm; thin clay films on
ped faces; neutral; clear smooth bound-
ary.

to 13 inches; pale brown (10YR 6/3)
light clay loam, brown (10YR 5/3)
moist; weak medium subangular blocky
structure; hard, friable; strongly effer-
vescent; visible calcium carbonate occur-
ring as soft spots; moderately alkaline;
clear smooth boundary,
Clea—138 to 31 inches; gravish brown (2.5Y 5/2)
sandy clay loam, dark grayish brown
(2.5Y 4/2) moist; massive; hard, fria-
ble; strongly calcareous; visible caleium
carbonate occurring as soft spots and
masses; moderately alkaline; clear
smooth boundary.

to 42 inches; calcareous interbedded
sandstone and shale,

Bica—9

C2r—31

In cultivated areas, the A horizon is fine sandy loam,
loam, or light clay loam 8 to 11 inches thick. The B
horizon is heavy loam or light clay loam. It is caleare-
ous in the lower part. Depth to calcareous material is
generally about 6 to 10 inches, but some pedons are
slightly ealcareous in the surface laver.

26—~Coshman fine sandy loam, 0 to 3 pereent slopes.
This nearly level soil is on uplands. This soil has a
profile similar to the one described as representative
of the series, but the surface layer is commonly about
G to 8 inches thick.

Ineluded with thiz soil in mapping are small aveas
of soils that have a surface layer of loam or sandy
clay loam. Also included are small areas of Stoneham
and Tassel soils,

Raunoff iz slow. The hazard of wind erosion is mod-
erate, and the hazard of water ervosion is slight,

This soil is suited to wheat and barley under dry-
land management. If irrigated, it is auited to barley,
wheat, and corn and, to a lesser exteni, alfalfa. It is
also well suited to pasture and native es. Capa-
bility units IlTe-5, irrigated, and IVe-5, dryland:
Luam:.'q Plaing range site: windbreak suitability
ETDUF il

27—~Cushman fine sandy loam, 3 to 9 percent slopes.
This gently sloping or strongly sloping aoil is on up-
lands, This seil has the profile described as represen-
tative of the series,

Included with this soil in mapping are a few small
areas of soils that have a surface layer of loam or
sandy clay loam. A few areas of soils have sandstone
fragments on or near the surface.

Runoff is medium, and the hazard of erosion is mod-
erate to severe.

This =il is well suited to pasture or native prasses
under dryland management. If irrigated it iz also
suited to pasture, wheat, or barley and, to a lesser
extent, alfalfa. Capability units IVe-2, irvigated, and
VIe-2, dryland; Loamy Plains range site; windbreak
suitability group 2.

Driggs Series

The Driggs series conszists of deep, well drained soils
that formed in material weathered from mixed allu-
vium and outwazh. Theze soils are on high terraces
and benches and ave underlain by sand and gravel at
a depth of 20 to 40 inches. Elevation ranges from
7800 to B.500 feet. Slopes ave 0 to 25 percent. The
native vegetation is mainly slender and bluebunch
wheat%rass. juneprass, sages, and other forbs, Mean
annual precipitation ranges from 13 to 17 inches,
mean annual air temperature vanges from 42° to 44°
F, and the frost-free season ranges from 60 to 85 days.

In a representative profile the surface laver is
brown loam about 4 inches thick. The subsoil is brown
clay loam and gravelly clay loam about 11 inches thick.
The underlying material is very pale brown and pale
brown gravelly loam and very gravelly clay loam about
15 inches thick over sand and gravel.

Permeability is moderate above a depth of about 30
inches and very rapid below that depth. The available
water capacity iz medium to high. Reaction is slightly
acid above a depth of 4 inches, neutral between depths
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of 4 and 15 inches, and moderately alkaline below a
depth of 15 inches,

hesge soils are mainly used for native grazses. Some
areas are used for irrigated hay.

Representative profile of Driggs loam, 0 to 3 percent
slopes, in-irrigated hayland, about 2,350 feet west and
1,350 feet north of the southeast corner of sec. 11, T.
1L N, R. 7T W.:

Ap—0 to 4 inches; brown (10YR 5/3) loam, very
dark grayish brown (10YR 3/2) muoist;
weak to moderate very fine granular
structure; soft, very friable; 10 percent

avel; slightly acid; eclear smooth
oundary.

B1—4 to 9 inches; brown (10YR 5/3) clay loam,
dark brown (10YR 3/3) moist; weak
medium prismatic structure parting to
moderate medium subangular blocky;
very hard, friable: very thin and pate
clay films on ped faces; 10 percent
oravel: neutral: elear smooth boundary.

B2t—9 to 15 inches; brown (10YR 5/3) clay
loam, dark brown (10YR 3/3) moist;
weak medium prismatic structure part-
ing to moderate fine and medium angu-
lar and subangular blocky; very hard,
frinble; thin patchy elay films on ped
faces; 25 percent gravel; neutral; clear
smooth boundary.

Clea—15 to 22 inches; very {mIa brown (10YR
7/3) loam, brown (10YR 5/3) moist;
magsive; slightly hard, very {friable;
strongly effervescent; secondary caleium
carbonate occurring as thin seams and
streaks; 25 percent gravel; moderately
alkaline; ¢lear smooth boundary.

C2—22 to 30 inches: pale brown (10YR 6/3) clay
leam, brown (10YR 4/3) moist; mas-
sive: hard, friable; slightly effervescent:
some visible ealeium carbonate coating
the undersides of gravel; 40 percent
gravel; moderately alkaline; clear
smooth boundary.

IIC2—30 to 60 inches; sand and gravel weakly
cemented in the upper part with caleium
carbonate.

The A horizon is loam or sandy loam 3 to 6 inches
thick. The B horizon is clay loam or gravelly clay loam
8 to 16 inches thick. The C horizon ranges from loam
to gravelly or very gravelly clay loam. The A and B
horizons range from slightly acid to neutral.

2B—Driggs loam, 0 1o 3 percent slopes. This nearly
level soil is on terraces and benches. It has the profile
deseribed as representative of the series.

Included with thiz soil in mapping are some amall
areas of soils that have a surface layer of clay loam
or gravelly loam. Also included are some amall areas
of soils in which sand and gravel is at a depth of 40
to 60 inches.

Runoff is slow, and the hazard of water erosion is
slight.

If irrigated, this soil is suited to hay. Under dryland
management it is suited to pasture and native grasses.
Capability units Vle-1, irrigated, and VIe-5, dryland;

Dry Mountain Loam range site; not assigned to a
windbreak suitahility group.

20—Driggs loam, 3 to 25 percent slopes. This gently
sloping to moderately steep soil is on high terraces
and benches. This soil has a profile similar to the one
described as representative of the series, but the sur-
face layer is thinner.

Included with this soil in mapping are some small
arens of soils that have o surface layer of sandy loam
or clay loam. Alse included are some small areas of
soils in which sand and gravel is at a depth of 10 to
20 inches and also at o depth of 40 to 60 inches.

Runoff is medium to rapid, and the hazard of waler
erosion is moderate to severe.

This soil is suited to pasture and native grasses.
Capability unit VIe-5, dryland; Dry Mountain Loam
range site; not assigned to a windbreak suitability
group.

Elbeth Series

The Elbeth series consists of deep, well drained soils
that formed in material weathered from granite,
achist, and phyllite. These soils are on mountainsides.
Elevation ranges from 6,200 to 7,800 feet. Slopes are
5 to 35 percent. The native vegetation iz mainly pon-
derosa pine and a thin understory of grass and some
shrubs. Mean annual precipitation ranges from 18 to
20 inches, mean annual air temperature ranges from
44° to 47° F, and the frost-free season ranges from 75
to 100 days.

In a representutive profile an organic layer about 1
ineh thick is on the surface. The surface layer is dark

ayish brown loam about 4 inches thick. The subsur-

ace laver is pale brown loam about 4 inches thick.
The subseil is brown and strong brown clay loam and
sandy clay loam about 48 inches thick. Below this is
partly weathered granite. ’

Permeability is moderate, and the available water
capacity is high. Reaction is neutral.

These soils are used for woodland, recreation, and
wildlife and for limited grazing.

Representative profile of Elbeth loam in an area of
Elbeth-Moen loams, 5 to 30 percent slopes, in wood-
land, about 3,750 feet west of the southeast corner of
gsec, 31, T.8 N, R. T0 W.:

01—1 inch to 0; partly decomposed needles,

leaves, and twigs

Al—0 to 4 inches; dark grayish brown (10YR

4/2) loam, very dark brown (10YR 2/2)
moist; weak and moderate fine granular
siructure; soft, very friable; meutral;
clear wavy boundary.

A2—4 to 8 inches; pale brown (10YR 6/3) loam,
dark grayish brown (10YR 4/2) moist;
weak to moderate fine granular struc-
ture; slightly hard, very friable;
neutral; clear wavy boundary.
to 13 inches; brown (10YR 5/3) clay
loam, dark brewn (7T.5YR 4/4) moist;
moderate fine angular and subangular
blocky structure; very hard, firm; thin
patchy clay films on peds; neutral; clear
smooth boundary.

B22t—13 to 41 inches; brown (7.5YR 5/4) clay

B21t—38



29 S0IL BURVEY

loam, dark brown (T.5YR 4/4) moist;
moderate to strong fine and medium sub-
angular blocky structure; very hard,
firm; thin nearly continuous clay films
and ol'Fanlr: staining on peds; neutral;
gradual wavy boundary,

E3—41 to 56 inches; strong brown (7.5YR 5/6)
sandy clay loam, streng brown (T.5YR
4/8) moist; weak medium and coarse
subangular blocky strueture; hard, firm;
thin patchy elay films on peds; neutral;
gradual wavy boundary, y

Cr—>b6 to 70 inches; partly weathered granite,

The Al horizon is loam or sandy loam 3 to 5 inches
thick. The A2 horizon is lonm or sandy loam 3 to 12
inches thick. The B2t horizon is clay loam or sandy
clay loam. The combined thickness of the A and B
horizons ranges from 24 to 60 inches. Reaction ranges
from slightly acid to neutral.

3ﬂ—F§heih-Moen loams, 5 to 30 percent slopes, This
complex consists of strongly sloping to steep soils on
mountainsides and valleysides. It is about 45 percent
Elbeth loam and about 35 percent Moen loam. Elbeth
loam is covered with forest and commonly is some-
what steeper, and Moen loam is in open, grassy areas.
The Elbeth soil has the profile described as represen-
tative of the Elbeth series. The Moen soil has a profile
similar to the one described as representative of the
Moen series, but the combined thickness of the surface
layer and subsoil is about 28 inches.

Included with these soils in mapping are about 20
percent arveas of Trag, Wetmore, Boyle, and Ratake
soils and Rock outerop.

. Runoff is medium to rapid, and the hazard of ero-
gion is moderate to severe,

These soils are suited to woodland or native grasses.
They are also used for recreation and wildlife habitat,
Capability unit Vle-5, drvland; Moen soil in Loamy
Park range site; Elbeth soil in woodland suitability
group Gol; not assigned to a windbreak suitability
group.

Epping Series

The Epping zeries consists of shallow, well drained
soils that formed in material weathered from siltstone
and silty shale. These soils arve on uplands and are
underlain by siltstone or shale at a depth of 10 to 20
inches. Elevation ranges from 5800 to 6,600 feet.
Slopes are 2 to 20 percent, The native vegetation is
mainly western wheatgrass, blue grama, skunkbush
rabbitbrush, and other forbs and shrubs, Mean annua
precipitation ranges from 13 to 15 inches, mean annual
air temperature ranges from 47° to 50° F, and the
frost-free season ranges from 135 to 150 days.

In a representative profile the surface laver is light
brownish gray silt loam about 4 inches thick. The
underlying material is light gray light silty elay loam
about 8 inches thick. Below this is siltstone.

Permeability is moderate, and the available water
capacity is low. Reaction is moderately alkaline.

These soils are used for native grasses,

Eepresentative profile of Epping silt loam in an area
of Bainville-Epping silt loams, 5 to 20 percent slopes,

in native grass, 2,200 feet west and 250 feet south of
the northeast corner of sec. 35, T. 12 N., R. 69 W.:
Al—0} to 4 inches; light brownish gray (2.5Y
6/2) silt leam, dark grayish brown
(2.5Y 4/2) moist; moderate very fine
%ranular structuve: slightly hard, very
riable: strongly effervescent: moder-
ately alkaline; clear smooth boundary.
Cl1—4 to 12 inches: light gray (2.5Y 7/2) light
gilty elay loam, grayish hrown (2.5Y
5/2) moist; weak medium subangular
blocky structure; slightly hard, very fri-
able; strongly effervescent: moderately
alkaline; gradual smooth houndary.
C2r—12 inches; weathered siltstone,

The A horizon is silt loam or loam & to 6 inches
thick. The C horizon is loam, silt loam, or silty clay
loam B to 16 inches thick. The lower part of the C
horizon commonly has siltstone or shale fragments.
The A and C horizens range from mildly alkaline to
moderately alkaline,

Epping seils are mapped only with Bainville soils in
Larimer County Arvea,

Farnnf Series

The Farnuf series consiats of deep, well drained soils
that formed in mixed windblown and alluvial material.
These soils are in valley fills and on side slopes. Eleva-
tion ranges from 6,500 to 8,000 feet, Slopes are 2 to 25
percent. The native vegetation is mainly slender
wheatgrass, western wheatgrass, blue grama, june-
grass, and fringed sage, Mean annual precipitation
ranges from 15 to 18 inches, mean annual air temper-
ature ranges from 44° tp 46° F, and the frost-free
season ranges from about 75 to 100 days.

In a representative profile the surface layer is dark
brown loam about 4 inches thick. The subsoil is dark
brown, yvellowish brown, or light yvellowish brown elay
loam or loam about 17 inches thick. The underlying
}'nnterial is light vellowish brown or yellowish brown
Dam.

Permeability is moderate, and the available water
capacity is high. Reaction is mildly alkaline above a
depth of about 17 inches and moderately alkaline be-
low that derth. i

These soils are used mainly for native grasses,

Representative profile of Farnuf loam, 2 to 10 per-
cent slopes, in native grass, 1,485 feet east and 560 feet
nma'llf_l of the southwest corner of see. 25, T. 11 N, R.
T1W.:

A1—0 to 4 inches ; dark brown (10YR 4/3) loam,
dark brown (10YR 3/3) moist; moder-
ate fine granulay structure: soft, very
friable; mildly alkaline; clear smooth
houndary.

B21t—4 to 10 inches; dark hrown (10YR 4/3)
light clay loam, dark brown (10YR 8/3)
moist; moderate medium  subangular
blocky structure; hard, friable; few thin
patchy elay films on ped faces: mildly
alkaline; clear smooth boundary.

B22t—10 to 17 inches: yellowish brown (10YR
5/4) light clay loam, dark brown (10YR
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4/8) moist; moderate coarse subangular
blocky structure; wvery hard, friable;
thin nearly continuous clay films on ped
faces: mildly alkaline; clear wavy
boundary.

Bl3ca—1T7 to 21 inches: light yellowish brown
(10YR 6/4) loam, yellowish brown
(10YR 5/4) moist: weak coarse suban-
zular blocky structure; slightly hard,
very friable; few thin patchy clay films
on ped faces: violently effervescent; cal-
eium earhonate as soft nodules; moder-
ately alkaline: clear wavy boundary.

Clen—21 to 31 inches; light yellowish brown
{(10YE 6/4) loam, dark yellowish brown
{10YR 4/4) moist: massive; slightly
hard, very friable; violently efferves-
cent; caleium earbonate as soft nodules;
moderately  alkaline; clear smooth
boundary.

C2—31 to 60 inches; yellowish brown (10YR 5/4)
loam, dark yellowish brown (10YR 4/4)
moist: massive: hard, friable; strongly
effervesecent; moderately alkaline.

The solum ranges from 15 to 80 inches in thickness.
Reaction ranges from neutral to moderately alkaline,
The A horizon is loam or light clay loam 3 to 9 inches
thick, The B2 horizon is heavy loam or light clay loam.
Granitic material is below a depth of 40 inches in some
profiles,

31—Farnuf loam, 2 to 10 percent slopes. This nearly
level to strongly sloping soil 12 in valley fills and on side
slopes, This soil has the profile deseribed as represen-
tative of the series.

Included with this soil in mapping ave some zmall
areas of Roek outerop and small areas of soils that are
similar to Farnuf soil but in which granite bedrock is
at a depth of less than 40 inches.

Runeft iz moderate, and the hazard of erosion is
moderate,

This so0il is suited to pasture and native grasses,
Capability unit VIe-8, dryland; Loamy Park range
aite: not assigned to a windbreak suitability group.

32— Farnuf-Boyle-Roek ounterop complex, 10 1o 25
percent slopes. This moderately steep soil is on ridges
and valleysides. It is about 40 percent Farnuf loam,
about 30 percent Boyle gravelly sandy loam, and about
20 percent Rock outerop. Farnuf loam is lower and
mare nearly level, Boyle gravelly sandy loam is higher
and on ridges, and Rock outerop is commonly steeper
but is seattered throughout. The Farnuf scil has a pro-
file similar to the one deseribed as representative of
the Farnuf series, but the combined thickness of the
surface laver and subseil is about 18 inches. The Boyle
soil has a profile similar to the one described as rep-
resentative of the Boyle series.

Included with this complex in mapping is about 10
percent areas of Breece soils and areas of soils that are
similar to Farnuf soil but in which granite bedrock is
at a depth of less than 40 inches.

Runoff is rapid, and the hazard of erosion is severe.

This soil is suited to native grasses. It is also used
for wildlife habitat. Capability unit VIe-3, dryland;
Farnuf soil in Loamy Park range site, Boyle seil in

Rocky Loam range site, and Rock outcrop not assigned
to a range site; not assigned to a windbreak suitability
group.

Fluvaquents, Nearly Level

33—Fluvaquents, nearly level. This soil is on flood
plains, low terraces, and bottom lands. The surface
and undevlying layvers are extremely variable, range
from sandy loam to clay loam, and are commonly
stratified with thin layers of sand or clay. In places
the underlying material is sand and gravel. A water
table is commonly at a depth of less than 12 inches at
gome time during spring and summer, and the soil is
also flooded occasionally during spring and summer.
Drainage is impractical or imposszible because of a
lack of suitable outlets.

Runoff is slight. The hazard of erosion is slight,
although there 15 some cutting on areas near stream
channels in places.

This soil is suited to pasture or native grasses, A
few areas are used for hay. Capability unit Vw-1, dry-
land: Wet Meadow range site; windbreak suitability
group 5.

Fort Collins Series

The Fort Colling series consists of deep, well drained
soils that formed in alluvium. These soils are on ter-
races and fanz, Elevation ranges from 4,800 to 5,500
feet, Slopes are 0 to 9 percent. The native vegetation
is mainly blue grama and western wheatgrass and
some forbs and shrubs, Mean annual preeipitation
ranges from 13 to. 15 inches, mean annual air tem-
perature ranges from 48° to 50° F, and the frost-free
season ranges from 135 to 1560 days.

In a reprezentative profile the surface layer is light
brownish gray loam about 5 inches thick. The subsoil
is light brownish gray, brown, and pale brown loam
about 19 inches thick. The underlying material is pale
brown loam.

Permeability is moderate, and the available water
capacity is high. Reaction is neuntral above a depth of
about 8 inches, mildly alkaline between depths of 8
and 18 inches, and moderately alkaline below a depth
of 18 inches. iy

These soils are used for irrigated and dryfarmed
crops and pasture,

Representative profile of Fort Collins loam, 0 to 1
percent slopes, in mative grass, approximately 1 block
north of LaPorte Avenue on North Shields Street and
500 feet west of North Shields Street in see. 11, T. 7
N.,R. 689 W.:

Al—0 to 5 inches: light brownish gray (10YR
6/2) loam, dark grayish brown (10YR
4/2) moist; moderate fine granular
strueture ; soft, very friable; nonealeare-
ous: nentral: clear smooth boundary,

Bl—5 to 8 inches, licht brownish gray (10YR
6/2) loam, dark grayish brown (10YR
4/2) moist; moderate fine subangular
blocky structure parting to fine granu-
lar: hard, very friable; few patchy clay
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films on peds; noncaleareous; neutral;
clear smooth boundary.

B2—8 to 18 inches; brown (10YE 5/3) heavy

loam, dark brown (10¥YR 4/3) moist;
moderate medium prismatic structore
Eart!ng to moderate fine subangular
locky; very hard, very friable; many
thin patchy clay films on peds and in
root channels and pores; noncaleareous;
mildly alkaline; gradual smooth bound-

ary.
B3ea—18 to 24 inches; pale brown (10YR 6/3

Cea—24

loam, brown (10YR 5/3) moist; wea
medium subangular blocky structure;
hard, very friable; few thin patchy ¢lay
films on peds and in some root channels;
some visible secondary caleium carbon-
ate occurring mostly as concretions: eal-
careous; moderately alkaline: gradual
smaooth houndary.

to 60 inches; pale brown (10YR 6/3)
loam, brown (10YR 5/3) moist; mas-
give; hard, very friable; visible caleium
earbonate oecurring as concretions and
in thin seams and streaks: caleareous:
moderately alkaline; gradoal smooth
boundary.

The A horizon is loam or light clay loam § to 12

inches thick. The combined thickness of the A and B
horizons is 15 to 30 inches. The B2 horizon is lonm to
light clay loam.

34—TFort Collins loam, 0 to 1 pereent slopes. This
level soil is on terraces and fans. This scil has the
profile described as representative of the series.

Included with this soil in mapping are a few small
areas of soils that are more sloping. Also included are
small areas of soils that have a surface layer of elay
loam and small areas of Stoncham soils.

Runoff is slow, and the hazard of erosion is slight,

If irrigated (fig. 5), this =oil iz well suited to corn,
sugar beets, alfalfa, barley, and dry beans. Under dry-
land management it iz suited to wheat and barley. It
is also well suited to pasture and native grasses. Capa-
bility unit I, irrigated; Loamy Plains range site:
windbreak suitability group 1.

35—Fort Collins loam, 1 to 3 percent slopes, This
nearly level zoil is on terraces and fans. This soil has a
profile gimilar to the one described as representative
of the series, but the combined thickness of the surface
layer and subsoil is about 22 inches.

Included with this seil in mapping are a few small
areas of soils that are more sloping or less sloping. Also
included are some small areas of Stoneham and Kim
soils and a few small areas of soils that have a gravelly
layer below a depth of 40 inches.

Figure 5.—Furrow irrigation on Fort Collins loam, 0 to 1 percent slopes.
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Runoff is slow, and the hazards of wind and water
erosion are slight to moderate,

If irrigated, this soil is well suited to corn, sugar
beets, alfalfa, barley, and dry beans. Under dryland
management it is suited to wheat and barley. It is also
well suited to pasture and native grasses. Capability
units Ile-1, irvipated, and IVe-8, drvland; Loamy
Plaing range site; windbreak suitability group 1.

d6—Fort Colling loam, 3 to 5 percent slopes. This
gently sloﬁing z0il iz on the edges of terraces and fans.
This =0il has a profile similar to the one described as
representative of the series, but the combined thick-
ness of the surface layer and subseil is about 20 inches,

Included with this soil in mapping are a few areas
of soils that are more sloping or less sloping. Also in-
cluded are small areas of Stoneham and Kim soils and
a few areas of soils that have a gravelly surface layer.

Runoff is moderate, and the hazards of wind and
water erosion are moderate,

If irrigated, this soil is suited to corn, barley, and
alfalfa and, to a lesser extent, sugar heets and dry
beans. Under dryland management it is suited to
wheat and barley. It is also well suited to pasture and
native grasses. Capahility units IIIe-2, irrigated, and
IVe-3, dryland; Loamy g‘lains range site: windbreak
suitability group 1.

37—Fort Collins loam, 5 to 9 pereent slopes. This
strongly sloping soil is on terrace edges and the steeper

art of fans, 'I%lia goil has a profile similar to the ane

escribed as representative of the series, but the com-
bined thickness of the surface layer and subsoil is
about 18 inches.

Included with this seil in mapping are a few small
areas of soils that are more sloping or less sloping and
a few small areas of soils that have a gravelly surface
layer, Also included are small areas of Larimer,
Stoneham, and Kim soils.

Runoff is rapid, and the hazards of wind and water
Bros1on are severe.

If irrigated, this soil is suited to alfalfa and barley
and other small grain or pasture. It is suited to pasture
or native prasses under dryvland management. Capa-
bility units IVe-1, irrigated, and Vle-1, dryland;
Loamy Plains range site; windbreak suitability
group 1.

Foxereek Series

The Foxcreek series consists of deep, poorly drained
spils that formed in alluvium. These soils are on low
terraces and bottom lands and are underlain by sand
and gravel at a depth of 20 to 40 inches. Elevation
ranges from 7,800 to 8,800 fect. Slopes are 0 to 3
percent. The native vegetation is mainly timothy, red-
top, sedpes, and other water-tolerant grasses. Mean
annual precipitation ranges from 12 to 16 inches,
mean annual air temperature ranges from 42° to 46°
F, and the frost-free seazon ranges from 60 to 85 days.

In a representative profile a 1-inch-thick layer of
organic material is on the surface. The surface layer
is mottled dark brown loam about 5 inches thick. The
subsoil is mottled dark gravish brown or brown silty
clay loam about 17 inches thick. The underlying ma-
terial is mottled brown sandy clay loam about 14
inches thick over sand and gravel.

Permeahility is moderate above a depth of about 36
inches and very rapid helow that depth. The available
water capacity is medium to high. Reaction is slightly
acid above a depth of about 22 inches and neutral
below that depth.

These soils are mainly used for irrigated hay.

Representative profile of Foxereek loam, 0 to 3 per-
cent slopes, in irrigated hayland, 400 feet south of
Hohnholtz Lake Road, west of the Laramie River in
gec. 7, T. 11 N, R. 67 W.:

(0—1 inch to 0; undecomposed and partly decom-
posed organic material.

Alg—0 to 5 inches; dark brown (T.5YR §/2)
loam, dark brown (7.5YR 3/2) moist;
common fine distinet dark reddish brown
(25YR 3/4) mottles; weak moderate
subangular blocky structure; hard, fri-
able: slightly acid; clear smooth bound-

ary.

B2g—5 to 17 inches; dark grayish brown (10YR
4/2) silty clay loam, very dark grayish
brown (10YR 3/2) meist; common me-
dium distinet red (2.5YR 4/6) motiles;
weak medium subangular and angular
blocky structure; hard, friable; slightly
acid ; clear smooth boundary.

B3g—I1T7 to 22 inches; brown (10YR 4/3) silty
clay loam, brown (10YR 4/3) moist;
common fine distinet yellowish red (5YR
4/8) mottles; weak to moderate medium
subangular blocky struecture; very hard,
firm; slightly acid; clear smooth bound-

ary.

Clg—22 to 36 inches; brown (10YR 5/3) sandy
clay loam, brown (10YR 4/3) moist;
common medinm distinet yellowish red
(5YR 4/6) mottles; massive; hard, fri-
able; neutral: clear smooth houndary.

IIC2cag—a6 to 60 inches; sand and gravel; very
slightly effervescent; caleium carbonate
on underside of pebbles.

The A horizon is loam, elay loam, or silty clay loam
3 to 8 inches thick. It is slightly acid to neutral. The
By horizon is loam, light elay loam, or silty clay loam.
It is slightly acid to neutral. The C and IIC horizons
are generally neutral or mildly alkaline. The 11C hori-
zon is very slightly effervescent to strongly efferves-
cent and weak accumulations of calcium carbonate are
mainly on the underside of pebbles.

38—Foxereek loam, 0 10 3 percent slopes. This
nearly level soil is on low terraces and bottom lands.

Included with this soil in mapping are a few small
areas of Blackwell and Newfork socils. Also included
are a few small areas of soils that have a cobbly and
stony surlace layer.

Runoff is slow, and the hazard of water erosion is
slight.

If irrigated, this soil is suited to hay and meadow.
It is also suited to pasture or native grasses. Capability
unit VIw-1, irrigated ; Mountain Meadow range site;
not assigned to a windbreak suitability group.

Gapo Series
The Gapo series consists of deep, poorly drained
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soils that formed in alluvium from clay shale. These
s0ils are on flood plaing and valleysides. Elevation
ranges from 8,000 to 8,700 feet. Slopes are 0 to 5 per-
cent. The native vegetation is mainly reedgrasses and

and other water-tolerant grasses and forbs.
Mean annual precipitation ranges from 12 to 16
inches, mean air temperature ranges from 42° to 44°
F, and the frost-free season ranges from 60 to 85 days.

In a representative profile a 2-inch-thick layer of
organic material is on the surface. The surface layer
is mottled gray clay loam about 3 inches thick. The
subsgoil is mottled gray heavy clay loam about 11
1!!1¢hes thick. The underlying material is mottled gray
clay.

Permeability is slow, and the available water ca-
pacity is high. Reaction is moderately alkaline.

These soils are mainly used for irrigated hay.

Representative profile of Gapo elay loam, 0 to 5 per-
cent slopes, in irrigated hayland, about 2,900 feet east
and 1,200 feet north of the southwest corner of sec.
35, T. 12 N, R, 7T W.:

0—2 inches to 0; very dark gray (10YR 3/1)
moist mat of decomposed and partly de-
composed organic material; slightly ef-
fervescent; moderately alkaline; abrupt
amooth boundary.

Al—0 to 3 inches; gray (10YR 5/1) clay loam,
very dark gray (10YR 3/1) moist; few
fine prominent strong brown (7.5YR
5/6) mottles; moderate fine subangular
blocky structure; slightly hard, friable;
strongly effervescent; moderately alka-
line; clear smeoth boundary,

B2g—3 to 9 inches; gray (10YR 5/1) heavy clay
loam, very dark gray (10YR 3/1) moist;
common fine prominent strong brown
(T.5YR Efﬁg mottles ; moderate medium
subangular blocky structure; hard, firm;
strongly effervescent; moderately alka-
line; clear smooth boundary,

Blg—9 to 14 inches; gray (10YR E/)i] heavy elay
loam, gray (10YR 5/1) moist; common
fine and medium prominent strong
brown (7.5YR 5/6) mottles; weak sub-
angular blocky structure: hard, firm:
strongly eftervescent; moderately alka-
line; clear smooth boundary.

Cg—14 to 60 inches; gray (10YR 6/1) clay, gray-
ish brown (10YR 5/2) moist: common
medium  prominent strong  brown
(T5YR 5/6 and 5/8) mottles; weak me-
dium and fine subangular blocky strue-
ture; very hard, very flrm; strongly
effervescent; moderately alkaline.

The A horizon is heavy loam or clay loam 3 to 12
inches thick. The B horizon is heavy elay loam or clay
and has distinet or prominent mottling, ki'l'n’: C horizon
is heavy clay loam or elay. The 11C horizon of sand and
gravel oceurs below a depth of 40 inches in some pro-
files. Reaction ranges from neutral to moderately
alkaline. The soil is caleareous but lacks a definite zone
of lime aceumulation.

39—Gapo clay loam, 0 10 5 t slopes. This
nearly level or gently sloping soil is on low terraces,
bottom lands, and valleysides.

Ineluded with this soil in mapping are a few small

zrea& of Kildor soils and some areas of small gravel
Hb g

Runoff iz slow to medium, and the hazard of water
erosion is slight.

This so0il iz suited to irvigated hay and meadow, Tt
is also suited to pasture and native grasses. Capability
unit VIw-1, irrigated ; Mountain Meadow range site;
not assigned to a windbreak suitability group.

Garrell Series

The Garrett series consists of deep, well drained
soils that formed in alluvium weathered from reddish
shale and sandstone. These soils are on terraces and
fans. Elevation ranges from 5,200 to 6,000 feet. Slopes
are 0 to 3 percent. The native vegetation i mainly blue
grama, slender wheatgrass, Indian ricegrass, and
some forbs and shrubs, Mean annual preeipitation
ranges from 13 to 15 inches, mean annual air tempera-
ture ranges from 48° to 50° F, and the frost-free
season ranges from 135 to 150 days.

In a representative profile the surface layer is red-
dish brown loam about 8 inches thick., The subsoil is
reddish brown leam and light clay leam about 31
inches thick. The underlving material is pinkish gray
loam and reddish brown sandy loam.

Permeability is moderate, and the available water
capacity is high. Reaction iz mildly alkaline above a
depth of about 39 inches and moderately alkaline be-
low that depth.

These soils are used for irrigated and dryfarmed
CHIE-FE and pasture.

epresentative profile of Garrett loam, 1 to 3 per-

cent slopes, in irrigated cropland, just south of center
Of gec. 1'1: T- lﬂ N-r R- ﬁg 1I‘I'II.:

Ap—0 to 8 inches; reddish brown (YR 5/3)
loam, dark reddish brown (YR 3/3)
maoist; weak thin platy and weak to mod-
erate fine granular structure; slightly
hard, very friable; slightly effervescent;
mildly alkaline; clear smooth boundary.

B1—8 to 15 inches; reddish brown (GYR 5/3)
loam, dark reddish brown (53YR 3/3)
moist; weak medium prismatic strue-
ture parting to weak to moderate suban-
gular blocky: very hard, very friable;
very thin very patchy clay films on

; slightly effervescent; mildly alka-
line; gradual smooth boundary.

B2t—15 to 39 inches; veddish brown (5YR 5/3)
light clay loam, dark reddish brown
(3YR 3/3) moist; weak medium pris-
matic structure parting to moderate
subangular blocky; very hard, friable;
thin patehy elay films on 1p-nz::ls;; slightly
effervescent; mildly alkaline; gradual
wavy boundary.

C1—39 to 48 inches: pinkish gray (5YR 6/2)
loam, dark rveddish gray (5YR 4/2)
maoist; massive; very hard, very friable:
strongly effervescent; moderately alka-
line; clear wavy boundary.

C2ca—48 to 60 inches; reddish brown (5YR 5/4)
sandy loam, dark reddish brown (5YR
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2/4) moist; massive; hard, very friable;
violently effervescent; streaks and small
specks of ealeium ecarbonate ; moderately
alkaline.

Thickness of the mollic epipedon is 20 to 40 inches.
The A horizon is loam, fine sandy Ioam, or sandy loam
5 to 12 inches thick. The B horizon is loam, light clay
loam, or sandy cldy loam. The A and B horizons range
from neutral to mildly alkaline. They are leached of
lime but are slightly effervescent in many places be-
cause of additions of lime by irrigation water. A sand
and gravel substratum iz below a depth of 40 inches
in some places.

40—Garrett loam, 0 10 1 Eﬂmm slopesa. This level
soil is on terraces and fans (fig. 6).

Included with this soil in mapping are a few small
areas of soils that have gravel on the surface and a
few areas of soils in which gravel is at a depth of 40
to 60 inches. Algo included are small areas of Harlan,
Otere, Connerton, and Barnum soils,

Runefl is slow. The hazard of erosion is slight, but
some areas near stream channels have been cut in
places. Lower areas near the channels are flooded at
times in spring or early summer.

If irrigated, this soil is suited to corn, sugar beets,
beans, barley, alfalfa, and wheat. It is also well suited
to pasture. Under dryland management it is suited to
wheat and barley and it is well suited to pasture and
native grasses. Capability units 1Tw-1, irrigated, and
IT1le-6, dryland; Overflow range site; windbreak
suitability group b. )

41—Garrett loam, 1 to 3 percemt slopes. This nearly
level soil is on terraces and fans. This soil has the
profile deseribed as representative of the series.

Included with this soil in mapping are a few small
areas of Harlan, Otero, Connerton, and Barnum soils.
Also included are a few areas of seils in which gravel
is on the surface and at a depth of 40 to 60 inches.

Runoff is medium, and the hazard of ercsion is
slight or moderate, Areas near the stream channel re-
ceive overflow at times and cutting occurs in places.

If irrigated, this soil is suited to corn, sugar beets,
beans, barley, alfalfa, and wheat. Under dryland
management it is suited to wheat and barley. It is also
suited to pasture and native grasses (fig. 7). Capabil-
ity units ITe-1, irrigated, and 11Ie-6, dryland; Over-
flow range site; windbreak suitability group 1.

Gravel Pits

42— Gravel pits. This unit consists of areas where
the s0il and underlying gravel deposits have been re-
moved. These areas have no value for farming and
little value for grazing. Some aveas are filled with
water and provide habitat for fish and wildlife. Some
areas are used for sanitary landfills. Also included are
borrow pits and areas where material was removed in
road construction, mainly along Interstate Highway
25. Capability unit V11Is-1, dryland ; not assigned to a
range site or windbreak suitability group.

Haploborolls-Rock Outerop Complex, Steep

43—Haplohorolls-Rock outerop complex, steep, This
complex consists of steep and very steep, cool soils and

Figura 6.—Profile of Gurrett lonm, 0 10 1 pereent slopes,

Rock outerop on mountainsides and fans (fig. 8). The
soils are extremely variable; about 50 to 70 percent of
the unit, however, is stony and cobbly, dark colored
soils that range from shallow to deep. These soils
mainly have a surface layer and subsurface layer of
sandy loam or loam that contain 10 to 25 percent
cobbles and 20 to 35 percent stones. Stonés that are on
the surface are mainly boulders of granite, gneiss, and
schist. About 30 to 50 percent of the mapped area is
Rock outerop. It is mainly on the steeper parts of the
area, but it is scattered throughout. )

Funoff is rapid, and the hazard of water erosion is
BEVEre,

These soils are used for a limited amount of grazing
and are also used for wildlife habitat and watershed.
Capability unit Vile-1, dryland ; Haploborolls in Stony
Loam range site and Rock outcrop not assigned to a
range site: not assigned to a windbreak suitability
group.

Huplustolls, Hilly
44—Haplustolls, hilly. These strongly sloping to



28 S0IL SURVEY

Figure 7.—~Area of Garrett loam, 1 to 3 percent slopes; field of ulﬁ!:"l. on lefl, and concrete lined irrigation ditch and windhreak on
right.

steep soils are on fans and lower side slopes of ridges
in the foothills. The surface layer and subsurface layer
are mainly loam or clay loam, but texture is extremely
variable, often within short distances. Some areas of
these soils have a cobbly and stony surface layer and
subsurface layer. Content of cobbles ranges from 15 to
30 perecent and content of stones ranges from 10 to 25
percent in these areas. Soil depth ranges from shallow
to deep. A few areas of Rock outcrop are ineluded in
mapped areas, o

Runoff is rapid, and the hazard of water erosion is
moderate to severe, Gullies occur in places. .

These soils are used for native grasses. Capahility
unit Vie=1, dryland; Loamy i'*n‘u:)lhi'll range site; not
assigned to a windbreak suitability group.

Haplustolls-Rock Outerop Complex, Steep

45—Haplustolls-Rock outerop complex, steep. This
complex conzists of strongly sloping to steep soilzs and
Rock outcrop. It is on colluvial slopes and hillsides.
About 60 to 80 percent of the unit iz extremely vari-
able, dark eoloved soils that have a sandy loam, loam,
or clay loam surface layer and subsnrface layer. They
contain about 10 to 20 percent cobbles and 10 to 20
percent stones. Sandstone boulders, 5 feet or more in
diameter, cover about 10 to 35 percent of the surface
in most areas. Depth to underlying material, generally
sandstone or shale, ranges from 10 to 60 inches or

more. About 20 to 40 percent of the mapped area is
Rock outcrep. It i generally near the top and middle
parts of the slopes, but it is intermingled throughout.

Runoff is medium to rapid, and the hazard of ero-
gion is moderate to severe,

These soils are suited to native grasses, IThE:f ara
also used for wildlife habitat. Capability unit VIle-1,
dryland; Haplustolls in Rocky Foothill range site and
Rock outerop not assigned to 4 range site; not assigned
to a windbreak suitability group.

Harlan Series

The Harlan series consists of deep, well drained
soils that formed in alluvium weatheved from reddish
sandatone and shale. These soils are on terraces, fans,
and valleysides. Elevation ranges from 5,200 to 6,000
feet. Slopes are 1 to 9 percent. The native vegetation
is mainly blue grama, western and slender wheat-
grass, Indian ricegrass, and fringed sage. Mean an-
nual preeipitation ranges from 13 to 15 inches, mean
annual air temperature ranges from 48° to 50° F, and
the frost-free season ranges from 135 to 1560 days.

In a representative profile the surface layer is dark
reddish gray fine sandy loam about 7 inches thick. The
suhsoil is reddish brown light clay loam about 20
inches thick. The underlying material is light reddish
brown loam.

Permeability is moderate, and the available water
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Figura 8.—Ares of Hoploborolls-Hoek outerop complex, stesp,

capacity is high, Reaction is neutral above a depth of
about 14 inches mildly alkaline between depths of 14
and 27 inches, and moderately alkaline below a depth
of 27 inches.

These soils ure used mainly for irrigated and dry-
farmed crops and pasture.

Representative profile of Harlan fine sandy loam, 1
to 3 percent slopes, in native grass, 2,500 feet east and
350 feet north of the southwest corner of sec, 32, T.
10 N., R. 70 W.:

Al—0 to 7 inches: dark reddish gray (6YR 4/2)
fine sandy loam, dark reddish brown
{(6YR 8/2) moist; weak medium suban-
gular blocky structure parting to wenk
medium granular; slightly hard, very
friable; neutral; clear smooth boundary.

B2t—T7 to 14 inches; reddish brown (5YR 4,/3)
light clay loam, dark reddish brown
(6YR 3/3) meist; moderate medium
prismatic structure parting to moderate
and strong fine and medium subangular
blocky; wery hard, firm; thin nearly
continuous eclay films on ped faces: neu-
tral; clear smooth boundary.

B3ca—14 to 27 inches; reddish brown (5YR 5/4)
light clay loam, reddish brown (5YR
4/4) moist; weak medium prismatic

structure parting to moderate medium
subangular blocky ; very hard, firm; thin
patchy clay films on ped faces; visible
secondary calecium carbonate oceurring
as seams and spots; calecareous; mildly
alkaline; clear smooth boundary.,
Cea—27 to'60 inches; light reddish brown (5YR
6/4) loam, reddish brown (5YR 5/4)
moist; massive; slightly hard, very fri-
able; visible secondary ealeium carbon-
ate occurring as senms and =pots:
ealeareous ; moderately alkaline.

Thickness of the mollic epipedon is 7 to 15 inches,
and thickness of the solum is 15 to 40 inches. The A
horizon is fine zandy loam or loam 3 to 10 inches thick.
The B horizon is loam or light clay loam. The A and
B horizons range from neutral to mildly alkaline.
Depth to lime is 6 to 18 inches.

46—Harlan fine sandy loam, 1 to 3 percent slopes.
This nearly level soil is on terraces, fans, and valley-
sides. This soil has the profile described as representa-
tive of the zeries.

Included with this soil in mapping are small areas
of soils that have a surface layer of loam or sandy clay
loam and a few small areas that have a gravelly sur-
face layer. Also included are a few small areas of
Garrett, Otero, Connerton, and Barnum soils.
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Runoff is slow. The hazard of water erosion is slight,
and the hazard of wind erosion is moderate.

If irrigated, this soil is suited to corm, barley, al-
falfa and wheat. Under dryland management it is
suited to wheat and barley. It is also well suited to
pasture and native grasses. Capability units ITe-2,
irrigated, and Ille-8, dryvland; Loamy Foothill range
site; not assigned to windbreak suitability group.

47—Harlan fine sandy loam, 3 to 9 percent slopes,
This gently sloping to strongly sloping soil is on ter-
races, fans, and valleysides. This soil has a profile
similar to the one described as representative of the
geries, but the combined thickness of the surface layer
and subseil is about 20 to 24 inches.

Included with this seil in mapping are small areas
of soils that have a surface layer of loam or sandy elay
loam. Also included arve a few small areas of soils that
are more sloping or less sloping and a few small areas
of Otern, Connerton, and Barnum soils,

Runoff is medium, and the hazard of erosion is mod-
erate to seveara,

If irrigated, this soil is well suited to pasture and,
to a lesser extent, wheat, barley, and alfalfa, Under
dryland management it is suited to pasture and naftive
grassas and, to a lesser extent, wheat and barley. Capa-

ility units 1Ve-2, irrvigated, and IVe-6, dryland;
Loamy Foothill range site; not assigned to a wind-
break suitability group.

Heldt Series

The Heldt series consists of deep, well drained soils
that formed in alluvium from clay shale. These soils
are on alluvial fans and valleysides. Elevation ranges
from 4,800 to 5,500 feet. Slopes ave () to 6 percent. The
native vegetation is mainly western wheatgrass, blue
grama, fringed sage, and cactus. Mean annual preeipi-
tation ranges from 12 to 15 inches, mean annual air
temperature ranges from 48° to 50° F, and the frost-
free season ranges from 135 to 150 days.

In a representative profile the surface layer is gray-
ish brown clay loam about 4 inches thick. The subsuil
is grayish brown heavy clay loam and light brownish
gray clay about 16 inches thick. The underlying mate-
rial iz light brownish gray clay.

Permeability is slow, and the available water ca-
pacity is high. Reaction is moderately alkaline above
:; deﬁth of 6 inches and strongly alkaline below that

enth,

These soils are mainly used for irrigated and dry-
farmed crops and for pasture and native grasses.

Representative profile of Heldt clay loam, 0 to 3
percent slopes, in native gmuﬂ., about 2,500 feet north
of the southwest corner of sec. 14, T. 6 N, R, 68 W.:

Al—0 to 4 inches; grayish brown (2.5Y 5/2)
heavy elay loam, dark grayish brown
(2.5Y 4/2) moist; moderate fine granu-
lar structure: slightly hard, friable; eal-
careous; moderately alkaline; eclear
smooth boundary.

Bl—4 to 6 inches; grayish brown (2.5Y 5/2)
heavy clay loam, dark grayish brown
(2.5Y 4/2) moist; moderate medium
subangular blocky structurve; slightly

hard, firm; caleareous; moderately alka-
line; clear smooth boundary,

B2—6 to 20 inches; light brownish gray (25Y
8/2) eclay, grayish brown (2.5Y 5/2)
moist: moderate coarse and medium
prismatic structure; many slickensides;
very hard, very firm; strongly alkaline;
clear smooth boundary.

Cca—20 to 60 inches; light brownish gray (2.5Y
6/2) clay, grayish brown (25Y 5/2)
moist; massive; very hard, very firm;
vigible ecaleium earvbonate occurring as
spots and seams; caleareous; strongly
alkaline.

The A horizon is clay loam or silly elay loam 4 to 10
inches thick. A Bl horizon iz present in cultivated
areas in some places. The B2 horizon is heavy clay
loam to silty elay 10 to 35 inches thick. It has cracks
up to one-half inch or more in size. The C horizon is
clay or silty clay. Substrata of shale occur below a
depth of 40 inches in some profiles, and some profiles
are faintly mottied below a depth of 40 inches.

48—Heldt elay loam, 0 to 3 percent slopes. This
nearly level soil is on fans and valleysides. This seil
has tﬁ’E profile deseribed as representative of the series.

Included with this soil in mapping are a few areas
of soils that are more sloping and a few areas of soils
that have a surface layer of clay, Also included are
small areas of Renohill and Ulm seils and a few small
prz_;s of soils in which shale is at a depth of 40 to 60
menes.

Runoff is medium. The hazard of wind erosion is
slight, and the hazard of water ercsion is slight to
moderate.

If il'a:igﬁl;ﬂﬂ+ this soil is suited to wheat, barley, al-
falfa, and sugar beets and, to a lesser extent, corn and
beans, Under dryland management it is suited to pas-
ture and native grasses and, to a lesser extent, wheat
and barley. Capability units IIle-1, irrigated, and
IVe-3, dryland; Clayey Plains range site; windbreak
suitability group 3.

49—Heldt elay loam, 3 1o 6 percent slopes. This
gently sloping to strongly sloping soil is on fans and
valleysides. This soil has a profile similar to the one
described as representative of the series, but the com-
bined thickness of the surface layer and subseil is
about 18 inches,

Tneluded with this soil in mapping are a few small
areas of soils that are more sloping or less sloping, a
few small areas of soils that have a surface layer of
clay, and a few areas of soils in which shale is at a
depth of 40 to 60 inches. Also included are small areas
of Renohill and Ulm soils.

Runoff is rapid. The hazard of wind evosion is mod-
erate, and the hazard of water erosion is severe.

If irrigated, this soil is well suited to pasture and,
to a lesser extent, wheat, barley, and alfalfa. Under
dryland management it is suited to pasture or native
grasses. Capability units IVe-1, irrigated, and VIe-1,
dryvland; Clayey Plains range site; windbreak suit-
ability group 5.

Keith Series
The Keith series consists of deep, well drained soils
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that formed in loeally transported material weathered

from siltstone. These soils are on uplands and high

terraces. Elevation ranges from 5,800 to 6,200 feet.

Slopes are 0 to 5 percent. The native vegetation is blue

grama, western wheatgrass, and some forbs, Mean an-

nual precipitation ranges from 13 to 15 inches, mean
annual air temperature ranges from 48° to 50° F, and
the frost-free season ranges from 135 to 150 days,

In a representative profile the surface layer is gray-
ish brown silty elay loam about 5 inches thick. The
upper part of the subsoil is dark grayish brown light
silty clay loam about 11 inches thick, and the lower
part is light gray silt loam about 8 inches thick. The
underlying material is light gray silt loam.

Permeability is moderate, and the available water
capacity is high. Reaction is neutral above a depth of
18 inches, mildly alkaline between depths of 16 and
24 inches, and moderately alkaline below a depth of
24 inches.

These soils are mainly used for native grasses. A
few areas are used for dryfarmed erops.

Representative profile of Keith silty clay loam, 0 to
3 percent slopes, in native grass, 660 feet south and
600 feet east of center of sec. 25, T. 12 N., R. 68 W.:

Al—0 to 5 inches; grayish brown (10YR 5/2)
silty clay loam, very dark grayish brown
(10YR 3/2) moist; weak thin platy and
weak to moderate fine granular struc-
ture; hard, very friable; neutral; clear
smooth boundary,

Bl—5 to 9 inches; dark grayish brown (10YR
4/2) light silty clay loam, very dark
grayish brown (10YR 3/2) moist: mod-
erate fine subangular blocky structure:
hard, friable; very thin patchy clay films
on ped faces; neutral; clear smooth
huundarﬂn

B2t—9 to 16 inches; dark gravish brown {10YR
4/2) light silty elay loam, very dark
grayish brown (10YR 3/2) moist: mod-
erate medium prismatic structure part-
ing to moderate medium subangular
blocky; hard, friable; thin patchy clay
films on ped faces; neutral; clear smoot
boundary.

B3ca—16 to 24 inches; light gray (10YR 7/2)

silt loam, grayish brown (10YR 5/2)
moist; weak to medium subangular
blocky structure; slightly hard, very
friable; few thin patchy clay films on
ped faces; visible calcium carbonate as
soft spots and seams: strongly efferves-
cent; mildly alkaline.

24 to 60 inches; light gray silt loam, pale
brown (10YR 3;3? moist; massive:
slightly hard, very friable: visible cal-
cium carbonate as soft coneretions and
seams; strongly effervescent; moder-
ately alkaline.

The A horizon is silt loam, silty clay loam, or clay
loam 4 to 8 inches thick. The B horizon is silt loam or
Iifg'ht silty elay loam 15 to 30 inches thick. Thickness
of the mollic epipedon is 7 to 20 inches. Calcareous,
s?ft siltstone occurs at a depth below 40 inches in some
places,

Cea

50—Keith silty elay loam, 0 to 3 percent slopes, This
nearly level soil is on uplands and high terraces,

Included with this soil in mapping are some small
areas of soils that have a surface layer of silt loam or
silty elay loam and a few areas of s0ils in which silt-
stone or shale is at a depth of 40 to 60 inches. Also
included are a few small areas of soils that are more
sloping, a few areas of Bainville and Altvan soils, and
a few areas of wet soils.

Runoff is slow, and the hazard of erosion is slight.

This soil is used mainly for pasture and native
grasses under dryland management. A few small areas
are used for small grain, mainly wheat. Capability
unit 11le-6, dryland: Claye,}.r Foothill range site; not
assigned to a windbreak suitability group.

Kildor Series

The Kildor series consists of moderately deep, well
drained soils that formed in material weathered from
shale. These soils are on uplands and ridges and are
underlain by soft shale at a depth of 20 to 40 inches.
Elevation ranges from 7,500 to 9,500 feet. Slopes are
0 to 30 percent. The native vegetation is mainly
slender wheatgrass, bluebunch wheatgrass, western
wheatgrass, junegrass, and some forbs and shrubs,
Mean annual precipitation ranges from 13 to 18 inche,?:j,
mean annual air temperature ranges from 42° to 44
F, and the frost-free seazon ranges from 60 to &5 days.

In a representative profile the surface layer is gray-
ish brown clay loam about 8 inches thick. The subsoil
is light brownish gray clay about 16 inches thick. The
underlying material is about 4 inches of clay that is
underlain by shale,

Permeability is slow, and the available water ca-
pacity is low or medium. Reaction is mildly alkaline
above a depth of 8 inches and moderately alkaline
below that depth,

These soils are mainly used for native grasses. A
few areas are used for irrigated hay.

Representative profile of Kildor clay loam, 0 to &
percent slopes, in native grass, 300 feet northwest of
the southeast corner of sec. 3, T, 11 N., R. 77 W.:

Al—0 to 8 inches; grayish brown (2.5Y 5/2) clay
loam, very dark grayish brown (2.5Y
3/2) moist; weak to moderate fine gran-
ular structure; soft, friable; very
slightly effervescent; mildly alkaline:
clear smooth boundary.

B2—38 to 24 inches; light brownish gray (2.56Y
6/2) clay, dark grayish brown (25Y
4/2) moist; weak to moderate medium
and fine subangular blocky structure:
very hard, very firm; strongly efferves-
cent; moderately alkaline: clear smooth
boundary.

Clea—24 to 28 inches; light brownish gray (2.5Y
6/2) clay, dark grayish brown (2.5Y
4/2) moist; massive; very hard, very
firm; visible caleium earbonate as soft
simts; strongly effervescent; moderately
alkaline; clear wavy boundary.

C2r—28 inches; weathered clay shale.

The A horizon is elay loam or clay 7 to 10 inches
thick. The B horizon is heavy clay loam or light clay.



a2 S0IL SURVEY

A Cea horizon is absent in some profiles. The A and B
horizons range from neutral to moderately alkaline.

51—Kildor elay loam, 0 1o 6 Jimmnl slopes. This
nearly level to strongly sloping soil is on uplands. This
soil has the profile described as representative of the
series,

Included with this soil in mapping are small areas
of soils that have a surface layer of clay and small
areas of soils in which gravel and cobbles are on the
surface. Also included are a few small areas of seils in
which shale is at a depth of less than 20 inches and at
a depth of 40 to 60 inches and small areas of soils that
are more sloping.

Runoff is medium, and the hazard of water erosion
is moderate,

If irrigated, this soil is suited to pasture or hay.
Under dryland management it is suited to pasture. It
ig also suited to native grasses. Capability units Vie=1,
irrigated, and Vle-5, dryland; Mountain Shale range
site; not assigned to a windbreak suitability group.

52 Kildor-Shale outerop complex, 5 to 30 percent
slopes. This complex consists of moderately sloping to
steep soils on uplands. It is about 45 percent Kildor
clay loam and about 35 percent Shale outerop. Kildor
clay loam is smoother and less sloping, and Shale out-
crop is steeper. The Kildor soil has a profile similar to
the one deseribed as representative of the Kildor
series, but the combined thickness of the surface layer
and subsoil is about 20 inches,

Included with this soil in mapping are about 20 per-
cent areas of soils that ave similar to Kildor soil but
in which shale is below a depth of 40 inches and areas
of shallow soils in which shale is at a depth of less than
20 inches. )

Runoff is rapid, and the hazard of erosion s severe,

These soils are suited to pasture and nalive grasses.
Capability unit VIIe-1, dryland; Kildor soil in Moun-
tain Shale range site and Shale outerop not assigned
to o range site: not assigned to a windbreak suitability
group.

Kim Series

The Kim series consists of deep, well drained soils
that formed in mixed allovium. These soils are on fans
and henches. Elevation ranges from 4,800 to 5800
feet. Slopes are O to 15 percent. The native vegetation
is mainly blue grama, western wheatgrass, and some
forbs. Mean annual precipitation ranges from 13 to
15 inches, mean annual air temperature ranges from
48° to 50° T, and the frost-free season ranges from
135 to 150 days.

In a representative profile the surface laver is light

ellowish brown loam about 7 inches thick. The under-
{ving material ig pale vellow and light yellowizh brown
loam about 53 inches thick.

Permeability is moderate, and the available water
capacity is high. Reaction is mildly alkaline above a
cdii:ptﬂ of 7 inches and moderately alkaline below that

epth.

These soils are used mainly for irrigated and dry-
farmed crops and for pasture and native grasses.

Representative profile of Kim loam, 5 to 9 percent
glopes, in a cultivated area, about 100 feet west and

40 feet north of the southeast corner of the NEY) sec.
36, T.2 N, R. 6D W,:

Ap—0 to 7 inches; light yellowish brown {2.5Y
6/3) loam, olive brown (2.5Y 4/3)
moist: moderate fine and very fine gran-
ular structure; soft, very friable; cal-
eareous: mildly alkaline; clear smooth
boundary.

C1—7 to 13 inches; pale yvellow (2.5Y 7/8) loam,
olive brown (2.5Y 4/3) moist; weak me-
dium prismatic structure parti to
weak medium subangular bloeky -nﬁm‘ﬂ
friable; ealeareous; moderately alkaline:
grnﬂuai amooth boundary.

C2—13 to 40 inches; pale yellow (2.5Y 7/3) loam,
olive brown (2.5Y 4/4) moist; massive;
slightly hard, very friable; calcareous;
moderately alkaline; clear smooth
boundary.

C3—40 to 60 inches; light yellowish brown (2.5Y
6/%) loam, olive brown (25Y 4/3)
maoist: massive: slightly hard, very fri-
able: caleareous: moderately alkaline,

The A horizon is fine sandy loam, loam, or light clay
loam 5 to 12 inches thick. The C horizon is lopam or
light clay loam, Tt is caleareous but lacks a zone of
lime accumulation in most profiles. Sandstone bedroek
is below a depth of 40 inches in some profiles.

533—Kim loam, 1 to 3 percent slopes. This nearly
level soil is on uplands and fans. This soil has a profile
similar to the one dezcribed az rvepresentative of the
series, but the surface layer is about 12 inches thick.

Included with this soil in mapping are a few small
areas of soils that are more sloping or less sloping, a
fow small areas of seils that have a surface layer of
clay loam, and a few small areas of soils that have
gravel on the surface, Also included are a few small
areas of Fort Collins and Stoneham soils. A water
table is within the root zone for part of the growing
season in a few areas.

Runoff is slow. The hazard of water erosion is
glight, and the hazard of wind evosion iz moderate.

If irrigated, this soil is suited to corn, sugar heets,
beans, wheat, barley, and alfalfa. Under dryland man-
agement it is suited to pasture or native grasses and,
to a lesser extent, wheat and barley. Capability units
Ile-1, irvigated, and IVe-3, dryland; Loamy Plains
range site; windbreak suitability group 1.

54—Kim loam, 3 to 5 percent slopes, This gently
sloping soil is on uplands and fans. This seil has a
profile similar to the one described as representative
:li _ﬁe series, but the surface layer is about 10 inches

ick.

Included with this soil in mapping are small areas
of soils that are more sloping or less sloping and small
areas of soils that have a surface layer of clay loam.
A water table iz within the root zone during the grow-
ing season in a few small arveas, Also included are a
few small areas of Fort Collins, Stoneham, and Theda-
lund soils.

Runoff is medium, and the hazard of erosion is mod-
erate. B
1T irrigated, tl%s Sail is suited to barley, alfalfa, and
wheat and, to a ledger extent, corn and beans, Under
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dryland management it is suited to pasture and native
grasszes. Capability units 1I1e-2, irngated, and IVe-3,
dryland; Loamy Plains range site; windbreak suit-
ability group 1.

35—Kim loam, 5 to 9 percent slopes, This strongly
sloping soil is on uplands and fans. This soil has the
profile described as representative of the series,

Ineluded with this soil in mapping are small aveas of
goils that have a surface layer and subsoil of clay loam
or silt loam and a few small areas of soils that have
zravel on the surface. Also included are minor areas of
Stoneham and Thedalund soils.

Runoft is rapid, and the hazard of erosion is severe.

If irrigated, this seil is well suited to pasture and, to
a lesser extent, barley, alfalfa, and wheat. Under dry-
land management it iz suited to pasture and native
grasses. Capability units IVe-1, irrigated, and Vie-1,
dryland; Loamy Plains range site; windbreak suit-
ahility group 1.

36—Kim-Thedalund loams, 3 to 15 percent slopes.
This complex consists of gently sloping to moderately
steep soils on uplands, fans, and valleysides, It is about
45 percent Kim loam and about 35 percent Thedalund
loam. Kim loam is smoother and less sloping, and
Thedalund loam Is steeper. These soils have profiles
similar to the ones deseribed as representative of their
respective series, but the surface layer is about 4 or &
inches thick.

Included with these soils in mapping are a few small
arens of Renohill and Midway soils, a4 few small out-
crops and gravel knobs, and some small seep spots.

Runoff iz rapid, and the hazard of erosion is severe.

These soils are mainly used for pasture and native
grasses, Capability unit VIe-1, dryland; Loamy Plains
range site; windbreak suitability group 1.

Kirtley Series

The Kirtley series consists of moderately deep, well
drained soils that formed in material weathered from
reddish brown sandstone and shale. These soils are on
uplands and side slopes and ave underlain by soft shale
at a depth of 20 to 40 inches, Elevation ranges from
5,600 to 6,400 feel. Slopes are 3 to 15 percent. The
native vegetation is mainly blue grama, side-oats
grama, western wheatgrass, yuces, and rabbitbrush.
Mean annual precipitation ranges from 15 to 18
inches, mean annual air temperature ranges from 47°
to 50° F, and the frost-free season ranges from 115
to 120 days.

In a representative profile the surface layer is red-
dish brown loam about 4 inches thick. The subsoil is
reddish brown heavy loam about 14 inches thick. Be-
low thiz is light reddish brown loam about 8 inches
thick that is underlain by soft sandstone and shale.

Permeability is moderate, and the available water
capacity is medium. Reaction is mildly alkaline.

hese soils are uzed mainly for native grasses.

Representative profile of Kirtley loam in an area of
Kirtley-Purner complex, 5 to 20 percent slopes, in
native grass, T0 feet south of access road in sec. 14,
T. 10 N., R. 70 W.:

Al—0 to 4 inchez; reddish brown (BYR 5/3)
loam, dark reddish brown (5YR 3/3)

moist; moderate fine granular struc-
ture; slightly hard, friable; mildly alka-
line; abrupt smooth boundary.

B21t—4 to 11 inches; reddish brown (2.5YR 4/3)
heavy loam, dark rveddish brown (25YR
3/8) moist; moderate very fine subangu-
lar blocky structure; hard, friable; thin
neavly continuous clay films; mildly al-
kaline: clear smooth boundary.

B22t—11 to 18 inches; reddish brown (25YR
5/d) heavy loam, dark reddish brown
(YR 3/4) moist; moderate fine pris-
matic structure parting to moderate me-
diutn subangular blocky; havd, friable;
thin nearly continuous clay films;
mildly alkaline; clear smooth boundary.

Clea—I18 to 26 inches; light reddish brown
(25YR @&/4) loam, reddish brown
{(2.5YR 4/4) moist; massive; hard, fri-
able; visible caleium carbonate as seams
and streaks; sirongly effervescent; 25
percent weathered rved sandstone chan-
ners;  moderately  alkaline; abrapt
smooth boundary.

C2r—26 to 60 inches; red sandstone.

Thickness of the mollic epipedon ranges from 7 to
15 inches, The A horizon is loam or fine sandy loam
3 to 6 inches thick. The B horizon is loam or light clay
loam 9 to 20 inches thick. The A and B horizons range
from neutral to mildly alkaline. Content of rock fra%
ments ranges from 0 to 15 percent in the A and
horizons,

537—Kirtley loam, 3 to 9 percent slopes. This gently
sloping or strongly sloping soil is on uplands and
valleysides. This soil has a profile similar to the one
described as representative of the series, but the com-
bined thickness of the surface layer and subsoil is
about 20 inches and depth o sandstone is about 50
inches. )

Included with this soil in mapping are some small
areas of outcrops and some small areag of soils in
which sandstone frapments are in the profile. Also
included are small areas of soils that are more sloping
nr_%ess sloping and small areas of Harlan and Purner
soils,

Runofl' is medium to rapid, and the hazard of ero-
gion is severe,

This soil is well suited to pasture and native grasses
under dryland management. It is less well suited to
wheat and bavley, If irrigated, it is suited to barley,
wheat, and alfalfa. It is also suited to ‘}aasture‘ Capa-
bility units IVe-1, irrigated, and IVe-3, dryland;
Loamy Foothill range site; not assigned to a wind-
break suitability group,

s8—Kirtley-Purner complex, 5 to 20 percent slopes,
This complex consists of strongly sloping to moder-
ately steep soils on uplands and valleysides. It is about
45 percent Kirtley loam and about 40 percent Purner
fine sandy loam. Kirtley lonm is smoother and less
sloping, and Purner soil is steeper. The Kirtley soil
has the profile described as representative of the Kirt-
ley series, The Purner soil has a profile similar to the
one described as representative of the Purner series.

Included with these soils in mapping are some small
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areas of soils that are similar to Kirtley and Purner
goils but in which more sandstone fragments are in
the profile. Also included arve areas of Rock outerop.
These inclusions make up about 15 percent of the
complex.

Runoff is rapid, and the hazard of erosion is severe.

These soils are suited to pasture or native grasses.
Capability unit VIe-1, dryland; Kirtley seil in Loamy
Foothill range site and Purner soil in Shallow Foothill
range site; not assigned to a windbreak suitability
group.

LaPorte Series

The LaPorte sevies consists of shallow, well drained
soils that formed in material weathered from lime-
stone, These soils are on uplands and are underlain by
limestone at a depth of 10 to 20 inches. Elevation
ranges from 5200 to 5800 feet. Slopes are 3 to 30
percent. The native vegetation is mainly blue grama,
western wheatgrass, needleandthread, yucca, and
gricklypear cactus, Mean annual precipitation ranges

rom 13 to 16 inches, mean annual air temperature
ranges from 48° to 50° F, and the frost-free season
ranges from 135 to 160 days.

In a representative profile the surface layer is gray-
ish brown loam about 9 inches thick. The underlying
material is light brownish gray channery loam about
T inches thick. Below this is limestone bedrock.

Permenbility is moderate, and the available water
capacity is low, Reaction is moderately alkaline,

hese soils are used mainly for native grasses.

Representative profile of LaPorte loam in an area
of LaPorte-Rock outerop complex, 3 to 30 percent
slopes, in native grass, about 1,712 feet north and 321
gﬁvwmt of the southeast corner of sec. 1, T. 4 N., R.

Al—0 to 9 inches; gruiish brown (10YR 5/2)
loam, very dark gravish brown (10YR
3/2) moist: moderate fine erumb strue-
ture; slightly hard, very friable; 5 per-
cent limestone fragmenis; caleareous;
moderately alkaline; clear smooth
boundary.

Cea—9 to 16 inches; light brownish gray (10YR
6/2) channery loam; dark grayish brown
(10YR 4/2) moist; massive; slightly
hard, friable: some visible secondary
caleium  carbonate mostly as  conere-
tions: 30 percent limestone fragments;
ealeareous : moderately alkaline; gradual
smooth boundary.

R—16 inches; weakly fractured limestone.

The A horizon is loam or fine sandy loam 5 to 16
inches thick. Content of rock fragments ranges from
5 to 35 percent.

39—LaPorte-Rock outerop complex, 3 to 30 percent
slopes. This complex consists of gently sloping to steep
suifs on uplands and ridges. It is about 45 percent
LaPorte loam and about 35 percent Rock outerop. La-
Porte loam i1s commonly on the eastern side of ridges
and is on the smoother parts of the western side, and
Rock outerop is commonly on ridgetops and on the
western side, but is throughout the complex. Rock
outerop is mainly limestone or limy shale.

Included with this complex in mappin?' are ahout
20 percent areas of Kim, Minnequa, and Midway soils.
unoff is rapid, and the hazard of erosion is severe.
This soil is suited to pasture and native grasses. It
has been used to a large extent for strip mines because
the underlying limestone is used in the manufacture
of cement. Capability unit VIle-1, dryland; LaPorte
soil in Shallow Foothill range site, and Rock outerop
not assigned to a range site; not assigned to a wind-
break suitability group.

Larim Series

The Larim series consists of deep, well drained soils
that formed in mixed alluviom. These soils are on fans,
benches, and terrace edges and are underlain by very
gravelly sand at n depth of 11 to 20 inches, Elevation
ranges from 4,800 to 6,300 feet. Slopes are 5 o 40
percent. The native vegetation is mainly blue grama,
needlegrasses, side-oats grama, snakeweed, and some
forbs and shrubs. Mean annual precipitation ranges
from 18 to 15 inches, mean annual nir temperature
ranges from 47° to 49° F, and the frost-free season
ranges from 135 to 150 days.

In a representative profile the surface layer is graﬂ-
ish brown gravelly sandy loam about 4 inches thick.
The subsoil is brown gravelly sandy clay loam about
5 inches thick and pale hrown very gravelly sandy
loam about & inches thick. The underlying material is
light vellowish brown very gravelly loamy sand.

Permeability is moderate above a depth of about 15
inches and very rapid below that depth. The available
water capacity is low or medium. Reaction is neutral
to mildly alkaline.

These seils are uzed for native grasses.

Representative profile of Larim gravelly sandy loam,
5 to 40 percent slopes, in native grass, 1,750 feet west
and 2,500 feet north of the southeast corner of sec.
22, T.12N,, R. 68 W.:

Al—0 to 4 inches; grayish brown (10YR 5/2)
Emve]ly gsandy loam, very dark grayish

rown (10YR 8/2) moist; weak medium
subangular blecky structure parting to
weak medium granulay; slightly hard,
very friable, nonsticky and nonplastic;
30 percent gravel; nentral; clear smooth
boundary.

B2t—4 to 9 inches; brown (10YR 5/3) gravelly
gsandy clay loam, brown (10YR 4/3)
moist; peds in upper part are coated
with dark brown (10YRE 35/3); weak
medium subangular blocky structure;
hard, friable: slightly sticky and slightly
plastic; thin patchy clay films on peds;
35 percent gravel; neutral; clear wavy
boundary.

Blea—0 to 15 inches: pale brown (10YER 6/3)
very gravelly sandy loam, brown (10YR
5/3) moist; weak medium subangular
blocky structure; slightly hard, very fri-
able, nonsticky and nonplastic; few
patchy clay films on peds; 45 percent
eravel; ecaleareous; mildly alkaline;
gradual smooth boundary.

IIC—15 to B0 inches; light yellowish brown
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(L0YR 6/4) very gravelly loamy sand,
vellowish brown (10YR 5/4) moist;
massive; slightly hard, very friable;
nonsticky and nonplastic; 60 percent
gravel; caleareous; mildly alkaline,

The A horizon is gravelly or very gravelly sandy
loam or loam 3 to 5 inches thick. The B2 horizon is
gravelly or very gravelly clay loam or sandy clay loam.
The combined thickness of the A and B horizons
ranges from 12 to 18 inches. Content of rock fragments
in the solum ranges from 25 to 50 percent but is more
than 35 percent in the B horizon, Reaction ranges from
neutral to moderately alkaline.

60—Larim gravelly sandy loam, 5 to 40 pereent
slopes. This strongly sloping to zteep soil is on fans,
benches, and terrace edges.

Included with this soil in mapping are small aveas
of soils that have a surface laver and subsoil of grav-
elly loam to gravelly loamy sand. Also included are
small areas of =o0ils in which shale or sandstone is at
a depth of 10 to 20 inches.

Runoff is medium to rapid, and the hazard of ere-
sion is moderate to severe,

This soil is suited to pasture and native grasses,
Some areas of this zoil are used as sites for gravel pits.
Capability unit VIe—4, dryland; Gravelly Foothill
range site; windbreak suitability group 4.

Larimer Series

The Larimer series consists of deep, well drained
soils that formed in material weathered from alluvium,
These =oils are on high terraces and fans and are
underlain by sand and gravel at a depth of 20 to 40
inches. Elevation ranges from 4,800 to 5800 feet.
Slopes are 1 to 10 percent. The native vegetation is
mainly blue grama, western wheatgrass, needleand-
thread, and eactus. Mean annual precipitation ranges
from 13 to 15 inches, mean annual air temperature
ranges from 487 to 50° I, and the frost-free season
ranges from 135 to 150 days.

In a representative profile the surface layer is light
brownish gray fine sandy loam about 4 inches thick.
The subsoil is brown and light brown loam about 18
inches thick. The underlying material is about 8 inches
of light fray gravelly sandy loam that is underiain by
sand and gravel.

Permeability is moderate above a depth of about 22
inches and rapid or very rapid below that depth. The
available water capaeity is medium. Reaction is neu-
tral above a depth of about 4 inches, mildly alkaline
between depths of 4 and 18 inches, and moderately
alkaline below a depth of 18 inches,

These soils are used mainly for irrigated and dry-
farmed crops and for pasture and native grasses,

Representative profile of Larimer fine sandy loam,
1 to 3 percent slopes, in native grass, about 0.2 mile
west and 600 feet south of the northeast corner of sec.
16, T. 9 N., R. 68 W.:

Al1—0 to 4 inches; light brownish gray (10YR
6/2) fine sandy loam, dark grayish
brown (10YR 4/2) moist; strong very
fine granular structure; soft, very fri-
able; 5 percent gravel; neutral; clear
smooth boundary.

Bl—4 to 7 inches; brown (7.5YR 5/3) light
loam, brown or dark brown (7.5YR 4/3)
moist; weak medium subangulay blocky
structure parting to moderate mediom
granular; slightly hard, very friable; 5
percent gravel; mildly alkaline; clear
smooth boundary.

B2t—T7 to 18 inches: brown (7.5YR 5/3) heavy
loam, brown or dark brown (T.5YR 4/3)
moist; moderate fine and medium pris-
matie structure parfing to moderate
medium and fine subangular blocky;
hard, very friahle; thin nearly continu-
ous clay films on peds; 5 percent gravel;
mildly alkaline; clear, wavy boundary.

B3ea—18 to 22 inches; light brown (7.5YR 6/4
loam, brown (7.5YR 5/4) moist; weak
medium prismatic structure parting to
weak medium subangular blocky: hard,
very friable; few thin patchy clay films
on the horizontal and vertical faces of
aggregates; b percent gravel; some visi-
ble ealeium carbonate ag concretions and
as coatings on the gravel fragments;
calcareous:; moderately alkaline; grad-
ual smooth boundary.

Clea—22 to 30 inches; light gray (10YR 7/2)
gravelly sandy loam, pale brown (10YR
6/3) moist; massive; slightly hard, very
friable; 20 percent gravel: visible see-
ondary calcium carbonate as concre-
tions, in thin seams and streaks, as
coatings on the gravel fragments, and in
finely divided forms; moderately alka-
line; diffuse wavy boundary.

11C2ea—30 to 60 inches; relatively clean gravel,
cobbles, and sand, mainly of quartzite,
gneiss, and granite; approximately 80
percent gravel and cobbles; small
amount of caleium carbonate as coatings
on the gravel and sand in the upper part:
moderately alkaline,

The A horizon iz loam, fine sandy loam, or sandy
loam 3 to 11 inches thick. The B horizon is heavy
loam or light clay loam. The A and B horizons range
from neutral to moderately alkaline. Content of rock
fragments rvanges from 0 to 25 percent in the upper

rt of the profile and from 50 to 80 percent in the
ower part.

6l—Larimer fine sandy loam, 1 to 3 percent slopes.
This nearly level seil is on terraces, fans, and henches.
This soil has the profile described as representative of
the series,

Included with thig soil in mapping are a few small
areas of Altvan, Fort Collins, and Stoneham soils, Also
included are a few small areas of soils that are more
sloping or less sloping and a few small areas of soils
that have a surface layer of loam or sandy clay loam.
The surface layer is about 11 inches thick because
deep plowing has mixed the surface layver and subsoil
in irrigated areas.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of wind erosion is moderate.

If irrigated, this soil is suited to barley, alfalfa,
wheat, corn, and beans and, to a lesser extent, sugar
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beets. Under dryland management it is well suited to
pasture or native grasses and, to a lesser extent, wheat
and barley. Capability units 11Te-5, irrigated, and
IVe-5, dryland: Loamy Plains range site; windbreak
suitability group 2.

62—Larimer-Stoneham complex, 3 to 10 pereent
slopes. This complex consists of tiv sloping to
strongly sloping soils on terraces, fans, and benches.
It is about 25 percent Larimer fine sandy loam, about

25 percent Stoneham loam, and about 20 percent
Cushman fine sandy loam. Larimer fine sandy loam is
om side slopes and areas near terrace edges, Stoneham

loam commonly has the more zentle slopes on terraces,
and Cushman fine sandy loam is on side slopes.

Included with these soils in mapping are about 20
percent arveas of Fort Collins, Larim, Altvan, and
Satanta soils. Also included are some small arveas of
soils that are more sloping.

Runoff is medium to rapid, and the hazard of erosion
is moderate to severe.

Thisg =o0il iz well suited to pasture and native grasses
under dryland management. If irrigated, it is suited
to pasture and, to a lesser extent, barley, wheat, and
alfalfa. Capability units [Ve-1, irrigated, and Vle-2,
dryland: Loamy Plains range site; windbreak suit-
ahility group 2.

Longmont Series

The Longmont series consists of deep, poorly
drained soils that formed in alluvium mainly from
c]abl' shale. These soils are on flood plains, terraces, and
valleys. Elevation ranges from 4,800 to 5,800 feet.
Slopes are (0 to 3 percent. The native vegetation is
mainly alkali sacaton, saltgrass, sedges, and other
water-tolerant grasses. Mean annual precipitation
ranges from 13 to 15 inches, mean annual air tempera-
ture ranges from 458° to 50° F, and the frost-free sea-
son ranges from 135 to 150 days.

In a representative profile the surface layer is light
brownish gray clay about 17 inches thick. The under-
lying material is mottled pale olive clay.

Permeability is slow, and the available water ca-
pacity is high. Reaction is strongly alkaline above a
339%& of 40 inches and moderately alkaline below that

epth.
ese soils are used for native grasses,

Representative profile of Longmont clay, 0 to 3 per-
cent slopes, in native grass, about 1,350 feet east and
iﬁ] Ié%e% ":Ilr'lﬂl'th of the southwest corner of sec. 17, T. 6 N,

All—0 to 7 inches; light brownish gray (25Y
6/2) clay, dark grayish brown (2.5Y
4/2) moist: weak medium subangular
blocky structure; hard, very firm;
strongly effervescent; strongly alkaline;
clear smooth boundary.

A12—7 to 17 inches; light brownish gray (2.5Y
6/2) clay, dark ﬁr&yiﬁh brown (2.5Y
4/2) moist; weak coarse subangular
blocky struetuve; very havd, very firm;
strongly effervescent; strongly alkaline;
gradual wavy boundary.

Clescag—17 to 40 inches; pale olive (5Y 6/3)
clay, olive (5Y 4/3) moist; massive;

very hard, very firm; common medium
distinct maottles of yellowish brown
(10 YR 5/6) moist; ealcium sulfate ac-
cumulations in seams and streaks and
caleium earbonate in spots; st.ongly
effervescent: strongly alkaline; gradual
Wavy bnundarf.

C2escagp—A0 to 60 inches; pale olive (5Y 6/3)
clay, olive (5Y 5/3) moist; massive;
very hard, very firm; common medium
distinet mottles of olive (Y 4/3 and
4/4) moist; caleium sulfate accumula-
tions in seams and streaks and caleium
carbonate in spots; strongly efferves-
cent: moderately alkaline,

The A horizon is clay loam or clay 12 to 21 inches
thick. The C horizon is heavy clay loam or clay, Reac-
tion is strongly alkaline or very strongly alkaline in
the surface laver but decreases with increasing depth.
The water table is near the surface for part of every
year.

63—Longmont clay, 0 to 3 pereent slopes. This
nearly level soil is on flood plains and upland valleys.

Included with this soil in mapping are some small
areas of soils that are more sloping and a few small
areas of soils that have a surface layer and subsurface
laver of clay loam. Also included are a few small areas
of soils in which gravel iz at a depth of 40 to 60
inches.

Runoff is slow, and the hazard of erosion is slight.

Thiz soil is suited to pasture or native grasses
(fig. 9). Capability unit VIw=2, dryland; Salt Meadow
range site: windhreak suitability group 4.

Loveland Series

The Loveland series consists of deep, somewhat
poorly drained soils that formed in material weathered
from alluvium. These soils are on terraces and flood
plains and are underlain by sand and gravel at a depth
of 20 to 40 inches. Elevation ranges from 4,800 to
5,600 feet. Slopes are 0 to 1 percent, The native vegeta-
tion is mainly blue grama, bluegrass, and sedges. Mean
annual precipitation ranges from 13 to 15 inches, mean
annual air temperature ranges from 48° to 50° F, and
the frost-free season ranges from 135 to 150 days.

In a representative profile the surface laver is mot-
tled dark prayvish brown or grayish brown clay loam
about 15 inches thick. The underlying material is 17
inches of grayish brown clay loam over sand, gravel,
and cobbles,

Permeability iz moderately slow above a depth of
about 32 inches and very rapid below that depth. The
available water capacity is medium to high. Reaction
is mildly alkaline above a depth of about 8 inches and
moderately alkaline below that depth.

These soils are used mainly for irrigated and dry-
farmed crops and for pasture.

Representative profile of Loveland clay loam, 0 to 1
percent slopes, in grass, 2,250 feet north and 600 feet
west of the southeast corner of sec. 10, T. 6 N, R. 68

W.:
Al1—0 to 8 inches: dark grayish brown (10YR
4/2) clay loam, very dark brown (10YR
2/2) moist; weak to moderate fine gran-
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Figure 9. —Arca of Longmant elay, 0 1o 3 percent slopes,

ular structure; hard, friable; common
faint mottles; slightly effervescent;
mildly alkaline; eclear smooth boundary.

Al12p—8 to 16 inches; grayish brown (10YR 5/2)
clay loam, very dark grayish brown
{10YR 3/2) moist: weak fine subangu-
lar blocky structure; hard, firm; com-
mon  medium  distinet light reddish
brown (5YR 6/4) mottles; strongly ef-
fervescent: moderately alkaline; grad-
ual smooth boundary.

Clg—15 to 532 inches: grayish brown (10YR 5/2)
clay loam, dark grayish brown (10YR
4/2) moist:; massive; hard, firm; com-
mon medium distinet light reddish
brown (5YR 6/4) mottlez; strongly ef-
fervescent; moderately aﬁ(uline; grad-
ual smooth boundary,

T1C2g—32 to B0 inches; mixed sand, gravel, and
cobbles ; light reddish brown (5YR 6/4)
maottles.

The A horizon is loam or clay loam 12 to 20 inches
thick. It is mottled in the lower part. The C1 horizon
is loam or light clay loam. The A and C horizons range
from neutral to moderately alkaline. Content of rock
fragments is () to 15 percent in the upper part of the
profile and 35 to 80 percent in the lower part.

6l—Loveland elay loam, 0 10 1 percent slopes, This
level soil is on low terraces and flood plains.

Included with this soil in mapping are a few small
areas of soils that are more sluﬂing, small areas of
snils in which gravel is at a depth of 40 to 60 inches,
and n few small areas of soils that have a surface
3;1;5'!131' of loam. Also included are small areas of Poudre
soils.

IH'#n-:-ﬁ" is slow, and the hazard of water erosion is
slight.

If irrigated, this soil is suited to barley and pasture,
If drained, it is suited to corn and, to a lesser extent,
sugar beets. Under dryland management it is well
suited to pasture and native grasses, (.‘-alzabitity units
HIw-1, irrigated, and Vw-1, dryland; Wet Meadow
range site: windbreak suitability group 5.

Midway Series

The Midway series consists of shallow, well drained
soils that formed in materinl weathered from shale.
These soils ave on uplands and arve underlain by soft
ghale at a depth of 10 to 20 inches. Elevation ranges
from 4,300 to 5,800 feet, Slopes arve 5 to 25 percent.
The native vegetation is blue grama, buffalograss,
western wheatgrass, cactus, and fringed sage. Mean
annual precipitation ranges from 13 to 15 inches, mean
annual air temperature ranges from 43° to 50° F, and
the frost-free seagzon ranges from 135 to 150 days.

In a representative profile the surface layer is light
olive brown clay loam about 4 inches thick. The sub-
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surface layer is light olive brown heavy clay loam
about 4 inches thick. The underlying material is light
yellowish brown clay about 11 inches thick. Below this
is soft shale,

Permeability is slow, and the available water ea-
pacity iz low. Reaction is moderately alkaline.

Representative profile of Midway clay loam, 5 to 25
percent slopes, in native grass, about 1,000 feet north
and 650 feet west of the southeast corner of see. 3, T.
6N, R 69W,:

Al—0 to 4 inches; light olive brown (2.5Y 5/4)
clay loam, olive brown (2.5Y 4/4) moist;
weak thick platy and moderate fine sub-
angular blocky structure; slightly hard,
firm; strongly effervescent; moderately
alkaline; clear smooth boundary.

AC—4 to 8 inches; light olive brown (2.5Y 5/4)
heavy clay loam, dark gravish brown
(25Y 4/2) moist; weak to moderate
medium  subangulay blocky structure;
hard, firm; strongly effervescent; mod-
erately alkaline; clear smooth boundary.

C1—8 to 19 inches: light vellowish brown (2.5Y
6/4) clay, olive brown (2.5Y 4/4) moist;
weak medium subangular blocky struc-
ture; wvery hard, very firm; strongly
effervescent; moderately alkaline: grad-
ual smooth boundary.

C2r—19 to 60 inches; partly weathered, lami-
nated shale.

The A horizon is clay loam to silty clay 4 to 10
inches thick. The C horizon is heavy clay loam to clay
or silty elay, The A and C horizons range from mildly
alkaline to strongly alkaline.

65—Midway eclay loam, 5 to 25 percent slopes. This
strongly sloping to moderately steep soil is on uplands.

Included with this soil in mapping are a few small
areas of aoils that have a surface layer of elay and a
few small areas of soils that have gravel on the surface.
Also included are small areas of Shale outerop and
Renchill soils.

Runoff is rapid, and the hazard of erosion is severe.

This soil is suited to pasture and native grasses.
Capability unit VIe-3, dryland; Shaly Plains range
site; windbreak suitahﬂlty group 4.

Minnequa Series

The Minnequa series consists of moderately deep,
well drained soils that formed in material weathered
from limestone, marl, and limy shale. These soils are
on uplands and are underlain by marl or soft lime-
stone. Elevation ranges from 4 800 to 5,800 feet. Slopes
are 3 to 15 percent. The native vegetation iz main
blue grama, wheatprasses, buffalograss, snakeweed,
and yueea. Mean annual precipitation ranges from 13
to 17 inches, mean anmual air temperature ranges from
48° to 50° F, and the frost-free season ranges from
135 to 150 days.

In a representative profile the surface layer is gray-
ish brown silt loam about 4 inches thick. The sub-
surface layer is light brownish gray silt loam 3 inches
thick. The underlying material is pale brown gilt loam
about 27 inches thick. Below this is marl, soft lime-
stone, or limy shale.

Permeability is moderate, and the available water
capacity is medium. Heaction is moderately alkaline.

These soils are used mainly for native grasses,

Representative profile of Minnegua silt loam, 3 to 9
percent slopes, in native grass, about 550 feet north
and 1,600 feet west of the southeast corner of sec, 17,
T.5N.,R.60W.-

Al—0 to 4 inches: gravish brown (10YR §/2)
silt loam, very dark grayish brown
(LO0YR 5/2) moist; weak medium sub-
angular blocky structure parting to mod-
erate fine granular; slightly hard
friable: ealeareous: much %isseminated
caleium carbonate; moderately alkaline;
clear smooth boundary.

AC—4 to 7 inches; light brownish gray (10YR
6/2) heavy silt loam, dark gravish
brown (10YR 4/2) moist; weak medium
prismatie structure parting to weak to
moderate medium subangular blocky:
slightly hard, friable; caleareous: much
dizsseminated ealeium carbonate; moder-
ately alkaline; clear smooth boundary.

Cl1—7 to 34 inches; pale brown (10YR 6/3)
heavy silt loam, brown (10YR 5/8)
moist; weak medium and fine subangu-
lar blocky structure; slightly hard, fri-
able; caleareous; much disseminated
calcium carbonate and a few soft lime-
stone fragments; moderately alkaline;
gradual smooth boundary.

C2r—34 to 60 inches; rurtly weathered soft lime-
stone and shale.

The Al horizon is loam, silt loam, or light silty clay
loam 3 to § inches thick., The C horizon iz silt loam or
light silty clay loam. Content of rock fragments,
mainly small limestone fragments, is 0 to 5 percent.

Ho—Minneqgua silt loam, 3 to 9 percent slopes, This

ently sloping to strongly sloping soil is on uplands.
his s0il has the profile described as representative of
the series,

Included with this scil in mﬂ{:ping are small areas
of soils that contain many gravel-sized limestone {rag-
ments. Alzo included are small areas of soils that have
a surface layer and subsurface layer of silty clay loam,
small areas of scils that are less sloping, and small
areas of LaPorte and Kim soils,

Runoff iz medium. The hazard of water erosion is
moderate, and the hazard of wind erosion is severe.

If irrigated, this soil is well suited to pasture and,
to a lesser extent, barley, wheat, and alfalfa. Under
dryland management it is suited to pasture and native
grasses, Capability units 1Ve-1, irrigated, and Vie-1,
dryland; Loamy Foothill range site; not assigned to a
windbreak suitability group.

6i7—Minnequa-lLaPorte complex, 3 to 13 percent
slopes. This complex consists of gently sloping to
strongly sloping soils on uplands and ridges, It is
about 55 percent Minnequa szilt lvam and 80 percent
LaPorte loam. Minnequa soils are smoother, and
LaPorte soils are on ridgetops and are steeper,

Included with these zoils in mapping ave about 15
pereent arens of Kim so0ils and limestone outerops.

Runofl is medium to rapid, and the hazard of erosion
is severe,
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These soils are best suited to pasture and native
grasses. Capability unit VIe-1, dryland; Minnegua
soil in Loamy Foothill range site and LaPorte soil in
Shallow Foothill vange site; not assigned to a wind-
break suitability group.

Miracle Series

The Miracle series consists of moderately deep, well
drained soils that formed in material weathered from
reddigh brown sandstone, These soils arve on uplands
and are underlain by hard sandstone bedrock at a
depth of 20 to 40 inches. Elevation ranges from 7,800
to 8,800 feet. Slopes are 5 to 25 percent, The native
vegetation is mainly slender wheatgrass, fescues, june-
grass, antennaria, and sages, Mean annual precipita-
tion ranges from 13 to 16 inches, mean annual air
temperature ranges from 42° to 44° F, and the frost-
free season ranges from 80 to B5 days.

In a representative profile the surface layer is red-
dish gray sandy loam about 6 inches thick, The subsoil
is reddish brown sandy clay loam about 18 inches
thick. Below this is hard sandstone.

Permeability is moderate, and the available water
capacity is low. Reaction is neutral.

These soils are used for native grasses.

Representative profile of Miracle sandy loam, 5 to
25 percent slopes, in native grass, in SElq sec. 16, T.
11N, . R ToW.:

A1—0 to 6 inches: veddish gray (5YR 5/2) sandy
loam, dark reddish brown (GYR 3/2)
moist: moderate very fine granular
structure; soft, very friable; 10 percent
fine gravel; neutral; clear smooth bound-

ary.
B1—6 to 10 inches; reddish brown (2.5YR %3}
light sandy cla%' loam, dark rveddish
brown (25YR 3/4) moist; weak fine
subangular blocky structure Earting to
moderate fine granular; slightly hard,
vary frinble; few thin patchy clay films
on peds; 10 percent fine gravel; neutral ;
clear smooth boundary.
to 24 inches: reddish brown (2.5YR
5/4) sandy clay loam, dark reddish
brown (2.5YR 23/4) moist; moderate
medium prismatic structure parting to
moderate medium subangular blocky;
very hard, firm; thin nearly continuous
clay films on peds; 15 percent fine
gravel; neutral; gradual smooth bound-

B2t—10

ary.
E—24 to 80 inches; hard, noncalcareous sand-
stone,

The A horizon ig loam, sandy loam, or light sandy
clay loam 4 to 9 inches thick. The B horizon is sandy
clay loam. Thin C horizons are present in some placea.
Reaction is neutral or mildly alkaline. The soil 1s gen-
erally nonealeareous but has a thin caleareous C hori-
zon immediately above the bedrock in some profiles.

68—Miracle sandy loam, 5 to 25 percent slopes. This
strongly s'lnpin% to moderately steep soil is on uplands,

Inc?uded with this soil in mapping are small areas
of soils that are more sloping or less sloping and small
areas of soils that have a surface layer of loam. Also

included are small areas of soils that have a gravelly
or stony surface layer and small areas of Pendergrass
and Clergern soils.

Runoff is medium to rapid, and the hazard of erosion
is severe.

This soil is suited to pasture and native grasses,
Capability unit VIe-6, dryland ; Mountain Loam range
site; not assigned to a windbreak suitability group.

Moen Servies

The Moen series consists of moderately deep, well
drained soils that formed in material weathered from
granite and schist. These soils are on uplands and
valleysides and are underlain by granite at a depth of
20 to 40 inches. Elevation ranges from 6,800 to 7,800
feet, Slopes are 6 to 30 percent. The native vegetation
is mainly junegrass, slender wheatgrass, bluebunch
wheatprass, fescues, and some shrubs and seatfered
ponderosa pine. Mean annual precipitation ranges
from 15 to 18 inches, mean annual air temperature
ranges from 44° to 46° F, and the frost-free season
ranges from 75 to 100 days.

In a representative lljmme the surface layer is dark
grayish brown loam about 5 inches thick. The subsoil
is brown clay loam about 18 inches thick. Below this
is granite bedrock.

ermenbility is moderately slow, and the available

water eapaeity is medium. Reaction is slightly acid
ghﬁvle a depth of about 5 inches and neutral below that
epth.

These soils ave used mainly for native grasses and
for recreation.

Representative profile of Moen loam in an avea of
Trag-Moen complex, 5 to 30 percent slopes, in native
grass, near the center of sec. 25, T. 12 N, R. T2 W.:

A1—0 to 5 inches; dark grayish brown (10YR
4/2) loam, very dark grayish brown
{10YR 3/2) moist; moderate fine gran-
ular structure; soft, wvery friable;
slightly acid; clear smooth boundary.

B21t—b to 10 inches; brown (10YR 5/3) light
clay loam, dark brown (10YR 8/3)
moist; moderate fine and medium sub-
angular blocky structure; hard, firm;
thin patehy clay films on peds; neutral;
eradual smooth boundary.

B22t—10 to 23 inches; brown (7.5YR 5{4} clay
loam, dark brown (7.5YR 3/4) moist;
moderate medium and fine subangular
blocky structure; very hard, firm; thin
patchy clay films on peds; as much as 20
percent rock fragments in lower 3 or 4
inches; neutral; gradual wavy bound-
ary.

R—23 to 30 inches: granite bedrock,

The A horizon is fine sandy loam or loam 4 to 9
inches thick. The B2 hovizon ig heavy loam to clay
loam. The A and B horizons range from slightly aeid
to nentral, Content of rock fragments, mainly granite,
gravel, and cobbles, ranges from more than 10 to 25
percent but averages about 15 percent.

Moen soils are mapped only with Elbeth, Trag, and
Wetmore soils in Larimer County Area.
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Naz Series

The Naz series consists of deep, well drained soils
that formed in material weathered mainly from gran-
ite. These soils are on terraces and valleysides. Eleva-
tion ran from 7,600 to 9,000 feet. Slopes are 1 to 25
percent. The native vegetation is mainly scattered pine
and an understory of junegrass, ldaho fescue, sage-
brush, and other shrubs and forbs, Mean annual
precipitation ranges from 15 to 20 inches, mean an-
nual air temperature ranges from 42° to 44° F, and
the frost-free season ranges from 60 to 85 days.

In a representative profile the surface layer is very
dark grayish brown and dark grayish brown sandy
loam about 22 inches thick. The underlying material
is hrown sandy loam about 38 inches thick,

Permeability iz moderately rapid, and the available
water capacity is medium. Reaction is slightly acid
gbwe a depth of 22 inches and neutral helow that

epth.

These soils are used mainlﬁfnr native grasses.

Representative profile of Naz sandy loam, 8 to 25
percent slopes, in native grass, about one mile west of
the upper Cherokee Park Road in the southwest
quarter of sec. 9, T. 11 N, R, 73 W.;

All—0 to 5 inches; wvery dark grayish brown
(10YR 3/2) sandy loam, very dark gray-
ish brown (10YE 2/2) moist: weak fine
granular structure; soft, 1.'131'1; friable;
slightly acid; gradual smooth boundary.

Al12—5 to 22 inches; dark grayish brown (10YR
4/2) sandy loam, very dark brown
{10YR 2/2) moist; weak coarse suban-
gular blocky structure; soft, very fria-
ble; slightly acid; gradual smooth
boundary.

C—22 to 60 inches; brown (10YR 5/3) sandy
loam, dark brown (10YR 4/3) moist;
very weak and weak coarse subangular
blocky structure; soft, very friable; 15
percent gravel: neutral,

The A horizon is sandy loam or light loam 9 to 30
inches thick. The C horizon is sandy loam or coarse
sandy loam. Bedrock is at a depth of 40 to 60 inches
in some places. Content of rock fragments, mainly
granitic gravel, ranges to as much as 15 percent.

69—Naz snndav loam, 1 to 3 percent slopes, This
nearly level soil is on terraces. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is about 25 inches thick.

Iruzfuded with this seil in mapping are some small
areas of soils that are more sloping and some small
areas of soils that have a avelg' layer at a depth of
40 to 60 inches. Also included are a few small areas of
soils in which bedrock is at a depth of 40 to 60 inches.

Runoff is slow, and the hazafd of erosion is slight.

This soil is suited to pasture and native grasses,
Some small areas are used for irrigated hay. Capa-
bility units VIe-1, irrigated, and VIe-6, dryland;
Mountain Loam range site; not assigned to a wind-
break suitability group.

70—Naz sandy loam, 3 1o 25 percent slopea. This
gently sloping to strongly sloping soil is on terraces
and valleysides. This soil has the profile deseribed as
representative of the series.

Included with thiz soil in mapping are a few small
areas of soils in which granite bedrock is at a depth of
30 to 60 inches. Also included are a few small areas of
soils in which gravel is at a depth of 40 to 60 inches
and a few small aveas of granite outerop.

_ Runofl iz medium to rapid, and the hazard of erosion
15 5EVerea,

This soil is suited to pasture and native grasses.
Capability unit VIe-6, dryland ; Mountain Loam range
site; not assigned to a windbreak suitability group.

Nelson Series

The Nelson series consists of moderately deep, well
drained soils that formed in material weathered from
sandstone. These soils are on uplands and are under-
lain by soft sandstone at a depth of 20 to 40 inches.
Elevation ranges from 4,800 to 5,500 feet. Slopes are
0 to 15 percent. The native vegetation is mainly blue
grama, side-oats grama, yucea, and cactus, Mean an-
nual precipitation ranges from 13 to 15 inches, mean
annual air temperature ranges from 48° to 50° F, and
the frost-free season ranges from 135 to 150 days.

In a representative profile the surface layver is light
brownish gray fine sandy loam about 5 inches thick.
The underlying material is light yellowish brown fine
sandy loam about 20 inches thick. Below this is soft
sandstone.

Permeability is moderately rapid, and the available
water capacity is low. Reaction is moderately alkaline,

These soils arve used mainly for native prasses, but
some areas are used for irrigated and dvyfarmed erops
and for pasture.

Representative profile of Nelson fine sandy loam, 8
to 9 percent slopes, in native grass, about 450 feet east
and 175 feet south of the northwest corner of see. 23,
T.BN., R. 68 W,;

Al—0 to 6 inches; light brownish gray (10YR
6/2) fine sandy loam, dark grayish
brown (10YR 4/2) moist; weak fine
subangular blocky structure parting to
moderate very fine granular: soft, very
friable; caleareous ; moderately alkaline;
clear smooth boundary.

Clea—5 to 16 inches; light yellowish brown
(2.5Y 6/4) fine sandy loam, light olive
brown (2.5Y 5/4) moist; ve:
slightly hard, very friable; caleareous;
visible secondary calcium carbonate as
thin seams, streaks, and spots: moder-
ately alkaline; clear wavy boundary.

C2¢a—16 to 25 inches; light yellowizsh brown
(2.6Y 6/4) fine sandy loam, olive brown
(2.5Y 4/4) moist; massive; slightly
hard, very friable; 10 percent partly
disintegrated sandstone fragments: cal-
careous; visible secondary caleium ear-
bonate as streaks and seams and on
undersides of rock fragments; moder-
ately alkaline; gradual smooth bound-

ary.

C3r—25 to 80 inches; caleaveous soft sandstone,
The A horizon is light lonm or sandy loam 4 to 12
inches thick. The C horizon is sandy loam or fine
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_san}:ly loam. Depth to calcareons material is 0 to 4
inches,

71—Nelegon fine sandy loam, 3 to 9 percent slopes,
This E;nﬂy sloping to moderately sloping seil is on
uplands.

Included with this seil in mapping are small areas
of soils that ave more sloping or less sloping. Also in-
cluded are some small areas of Otero and Tassel soils,

Runoff iz medium, and the hazard of erosion is
SBEVEerea.

If irrigated, this soil is suited to pasture and, to a
lezser extent, barley and wheat. Under dryland man-
agement it is suited to pasture or native grasses, Capa-
bility units IVe-2, irrigated, and VIe-2, dryland;
Sandy Plains range site; windbreak suitability group
2,

Newfork Series

The Newfork series consists of deep, somewhat
poorly drained soils that formed in alluvium. These
soils are on low terraces and flood plains and are
underlain by sand and gravel at a depth of 10 to 20
inches. Elevation ranges from 7,800 to 8200 feet,
Slopes are 0 to 3 percent. The native vegetation is
mainly timothy, redtop, sedges, rushes, and water-
tolerant grasses. Mean annual precipitation ranges
from 12 to 16 inches, mean annual air temperature
ranges from 42° to 44° F, and the frost-free season
ranges from 60 to 85 days.

In a representative profile a l-inch-thick layer of
organic material is on the surface. The surface layer
iz mottled grayish brown sandy loam about 4 inches
thick. The subsocil is mottled dark brown heavy sandy
loam 6 inches thick. Below this is mottled sand and
gravel,

Permeability is moderately rapid above a depth of
about 10 inches and very rapid below that depth. The
uvgﬁtahle water capacity is low. Reaction is slightly
acid.

These soils are used for irrigated hay.

Representative profile of Newfork sandy loam, 0 to 3
percent slopes, in native grass, about 1,500 feet west
and 1,300 feet south of the northeast corner of sec. 18,
T.11 N, R. 76 W.:

01—1 inch to 0; undecomposed and partly de-
composed organic material,

Alp—0 to 4 inches; grayish brown (10¥YR 5/2)
gandy loam, very dark grayish brown
(10YR 3/2) moist; common medium
distinet yellowish red (6YR 4/6) mot-
tles; wenlk medium subangular blocky
structure parting to weak fine and
medium granular structure; slightly
hard, very friable; § percent gravel;
slightly acid; clear smooth boundary.

B2g—d4 to 10 inches; dark brown (7.5YR 4/2)
heavy sandy loam, dark brown (7T.5YR
3,/2) moist; moderate fine distinct red
(2.5YR 5/8) mottles; moderate medium
subangular bloeky structure; hard, very
friable: 10 percent gravel; slightly acid;
gradual wavy boundary.

IICg—10 to 60 inches; sand and gravel; many

medium distinet bright colored mottles;
slightly acid.

The A horizon is loam, sandy loam, or sandy clay
foam 3 to 10 inches thick. The BE2g horizon is sandy
loam or light sandy clay loam. The A and B horizons
range from slightly acid to neutral. Content of rock
fragments ranges from 0 to 15 percent in the upper
part of the profile and from 35 to 70 percent in the
lower part.

72— Newlork sandy loam, 0 to 3 percent slopes. This
}zeariy level soil is on low terraces, flood plains, and
ans.

Included with this goil in mapping are small areas
of gravel bars. Also included are a few small areas of
soils in which gravel and sand is at a depth of 20 to
40 inches and a few small areas of Foxereek soils,

Runoff is slow, and the hazard of erosion is slight.

If irrigated, this soil is suited to hay or pasture.
Capability unit VIw-1, irrigated; Mountain Meadow
range site; not assigned to a windbreak suitability
group.

Nunn Series

The Nunn series consists of deep, well drained soils
that formed in alluvium. These soils ave on terraces and
alluvial fans. Elevation ranges from 4,800 to 5,600 feet.
Slopes are 0 to 5 percent. The native vegetation is
mainly blue grama, buffalograss, needlegrass, and
wheatgrasses, Mean annual precipitation ranges from
13 to 15 inches, mean annual air temperature ranges
from 48° to 50° F, and the frost-free season ranges
from 135 to 150 days.

In a representative profile the surface layer is gray-
ish brown light clay loam about 6 inches thick. The
subsoil is gravish brown or pale brown clay loam about
23 inches thick. The underlying material is light
yellowish brown elay loam,

Permeability iz slow, and the available water capac-
ity is high. Reaction iz neutral above a depth of 10
inches, mildly alkaline between depths of 10 and
24 anhes. and moderately alkaline below a depth of 24
inches.

These soils are used mainly for irrigated and dry-
farmed crops and for pasture. A few areas are used for
native grasses.

Representative profile of Nunn clay loam, 1 to 3
percent slopes, in grass, near the east quarter-corner
of sec. 5, T.6 N, R. 68 W.:

A1—0 to 6 inches: grayish brown (10YR 5/2)

light clay loam, very dark grayish brown
(10YR 3/2) moist; moderate medium
granular structure; soft, very friable;
noncaleareons; neutral; clear smooth
boundary.

Bl—6 to 10 inches; grayish brown (10YR 5/2)
clay loam, very grayish brown (10YR
3/2) moist; weak medium prismatic
structure parting to moderate medium
subangular blocky; hard, very friable,
plastic and sticky; few thin patchy ¢
films on peds; noncaleareous; neutral;
elear smooth boundary,
to 24 inches; pale brown (10YE 6/3)
heavy clay loam, dark brown (10YR

E2t—10



4/3) moist ; moderate medium and coarse
prismatic structure parting to moderate
medium suhanﬁmlar blocky: very hard,
firm, very sticky and very plastic; thin
nearly continuous clay films on peds:
noncaleareous; mildly alkaline; clear
smooth boundary.

B3ca—24 to 29 inches; pale brown (10YR 6/3)
clay loam, brown (10YR 5/3) moist;
wealk medium subangular blocky strue-
ture; very hard, firm, very plastic: few
thin patchy films on ped faces; vigible
caleium carbonate oceurring as small
nodules; calcareous; moderately alka-
line; gradual smooth boundary.

Clea—29 to 47 inches; light vellowish brown
(LOYR 6/4) clay loam, dark yellowish
brown (10YR 4/4) moist; massive; very
hard, firm, sticky and plastic: wvisible
caleium carbonate oceurring as nodules,
thin seams, and streaks; ecaleareous;
moderately alkaline:; gradual smooth

boundary,

C2ca—4T to B0 inches; light yellowish brown
(2.5Y 6/3) clay loam, light olive brown
2.5Y 5/3) moist; massive; very hard,

'm, sticky and plastic; some visible
caleium carbonate but less than in the
Clea horizon; caleareous; moderately
alkaline.

The A horizon is light clay loam or clay loam 10 to
12 inches thick in cultivated areas. The combined thick-
ness of the A and B horvizons ranges from 16 to 40
inches. The B2t horizon is heavy clay loam or light
clay. Depth to calcareous material ranges from 10 to
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30 inches. Sand and gravel are below a depth of 40
inches in some profiles. Some profiles have substrata
with a redder hue.

73—Nunn elay loam, 0 to 1 percent slopes. This
level soil is on high terraces and fans. This soil has a
profile similar to the one described as representative of
the series, but the combined thickness of the surface
layer and subsoil is about 85 inches.

Included with this soil in mapping are small areas
of soils that are more sloping. Also included are a few
small areas of Satanta, Fort Colling, and Ulm soils and
a few small areas of soils that have a surface laver and
subsoil of silty clay loam.

Runeff is slow, and the hazard of erosion is slight.

If irrigated, this soil is suited to corn, sugar beets,
beans, barley, wheat, and alfalfa. Under dryland
management it is suited to wheat or barley. It is also
suited to pasture and nalive grasses. Capability units
I1s-1, irrigated, and I1le-1, dryland; Clayey Foothill
range site; windbreak suitability group 1.

74—Nunn clay loam. 1 to 3 pereemi slopes. This
nearly level =oil 15 on high terraces and fans. This soil
has the profile deseribed as representative of the
series.

Included with this soil in mapping are a few small
areas of soils that are more sloping or less sloping and
a few small areas of soils that have a surface layer and
subsoil of silty clay loam. Also included are small areas
of Satanta, Fort Collins, and Ulm soils.

Runeff is slow to medium, the hazard of wind erosion
is slight, and the hazard of water erosion is moderate.

If irrigated, this soil is suited to corn, sugar beets,
Leans, barley, alfalfa, and wheat. Under drvland
management it is suited to wheat and barley. It is also
well suited to pasture or native grasses (fig. 10).

Figure 10.—Alfalfa hales on Nunn clay loam, 1 10 3 percent slopes.
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Capability units IIe-1, irrigated, and I11e-8, dryland;
Clayey Foothill range site; windbreak suitability group
1.

75—Nunn clay loam, 3 to 5 percent slopes. This
gently sloping soil is on high terraces and fans. This
z0il has a profile similar to the one described as rep-
resentative of the series, but the combined thickness
of the surface layver and subsoil is about 24 inches.

Included with this soil in mapping are small areas
of soils that are more sloping or less sloping and a few
small arveas of soils that have a surface layer of light
clay. Also included are a few small areas of Satanta
and Ulm soils.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of wind erosion is slight,

If irrigated, this soil is suited to barley, alfalfa, and
wheat and, to a lesser extent, corn, sugar beets, and
beans. Under dryland management it is suited to wheat
or harley. It is also well suited to pasture and native
grasses. Capability units I1le-2, irrigated, and IlTe-7,
dryland; Clayey Foothill range site; windbreak suit-
ability group 1.

76—DNunn clay loam, wet, 1 to 3 percent slopes. This
nearly level, somewhat poorly dramed soil is on low
terraces and alluvial fans, commonly adjacent to
drainageways. This soil has a profile similar to the one
described as represzentative of the series, but a seasonal
high water table is at a depth of 20 to 30 inches during
part of the growing season.

Included with this soil in mapping are a few small
areas of soils that have a strongly alkaline surface
lnyer and a few small areas of soils that are moderately
well drained. Also included are a few areas of soils
that have a surface laver of loam or clay and a few
areas of soils that are less sloping.

Runoft is slow, and the hazard of erosion is slight.

This soil is suited to pasture and hay. 1f the water
table is lowered hﬁnanagomant practices, corn, sugar
beets, wheat, and barley can be grown. Capability unit
IITw-1, irrigated; Wet Meadow range site; windbreak
suitability group b.

Otero Series

The Otero series consists of deep, well drained soils
that formed in alluviom and wind-deposited material.
These soils are on alluvial fans and terraces. Elevation
ranges from 4,800 to 5,600 feet. Slopes are 0 to 15
percent, The native vepetation is mainly blue grama,
needlegrass, bluestems, and some forbs and shrubs.
Mean annual precipitation ranges from 13 to 15 inches,
mean annual air temperature ranges from 48° to 50°
‘l]?‘; and the frost-free season ranges from 135 to 150

¥E.

In a representative profile the surface layer is brown
sandy loam about 4 inchez thick. The underlying
material is pale brown sandy loam about 13 inches
thick over light brownish gray sandy loam,

Permeability is rapid, and the available water ca-
pacity is medium. Reaction iz mildly alkaline above a
depth of about 4 inches and moderately alkaline below
that depth.

These soils are used mainly for native grassez and
for dryfarmed crops. A few aveas are used for ir-
rigated crops.

Representative profile of Otero sandy loam in an
area of Otero-Nelson sandy loams, 3 to 25 percent
slopes, in native grass, about 300 feet south and 1,420
feet west of the northeast corner of see. 11, T. 10 N,
R. 68 W.:

Al—0 to 4 inches; brown (10YR 5/3) sandy
loam, dark brown (10YR 3/3) moist;
weak very fine granular structure; soft,
very friable; caleareous; mildly alka-
line; elear smooth boundary.
to 17 inches: pale brown (10YR 6/3)
sandy loam, brown (10YR 5/3) moist;
weak medium and coarse subangular
blocky structure; hard, very friable; cal-
enreous ; visible caleium carbonate as few
soft spols; moderately alkaline; gradual
smooth boundary.

C2a—17 to 60 inches; light brownish gray
{10YR 6/2) sandy loam, dark grayish
brown (10YR 4,/2) moist; massgive; hard,
very friable; ealeareous; visible caleium
carbonate as few soft spots; moderately
alkaline.

The A horizon is sandy loam or fine sandy loam & to
12 inches thick in cultivated areas. The C horizon is
sandy loam or fine sandy loam, The soil is generally
ealeareous throughout, but the surface layer is leached
in places, Distribution of lime in the profile is erratie.
Soft sandstone is at a depth of 40 to 60 inches in some
profiles,

77—(hero sandy loam, 0 to 3 percent slopes. This
nearly level soil is on uplands and fans. This soil has a
profile similar to the one described as representative of
the series, but the surface layer is about 10 to 12
inches thick,

Included with this soil in mapping are some small
areas of goils that have a surface layer of loam or fine
gandy loam. Also included ave some areas of soils that
are redder and a few small arveas of Ascalon, Nelson,
and Kim soils.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of wind erosion is moderate.

If irrigated, this soil is suited to corn, barley, sugar
beets, wheat, and beans. Under dryvland management
it is suited to pasture and native grasses and, fo a
lesser extent, wheat and barley. Capability units
1lle-5, irrigated, and IVe-5, dryland; Sandy Plains
range site; windbreak suitability group 2.

78—0Otero sandy loam, 3 1o 5 percent slopes. This
gently sloping soil is on uplands and fans. This seil
has a profile similar to the one described as representa-
tive of the series, but the surface layer is about 8
inches thick.

Included with this soil in mapping are a few small
areas of soils that are more sloping or less sloping.
Also included are some small areas of soils in whie
sandstone is at a depth of 40 to 60 inches and a few
small areas of Asealon, Nelson, and Kim soils.

Runoff is medium, and the hazard of erosion is
moderate,

If irripated, this soil is suited to barley, wheat,
alfalfa, and pasture and, to a lesser extent, corn and
beans, Under dryland management it is weitl suited to
pasture and native grasses. Capability units 1TTe—d,
irrigated, and VIe-2, dryland; Sandy Plains range
gite; windbreak suitability group 2.

Clea—4
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79—0tero sandy loam, 5 to 9 percent slopes. This
strongly sloping soil is on uplands and fans.

Included with this soil in mapping are small areas
of soils that are more sloping or less sloping. Also
included are a few small areas of Nelson, Kim, and
Taszsel soils.

Runoff is rapid, and the hazard of erozion is severe.

If irvigated, this soil is well suited to pasture and,
to a lesser extent, wheat, barley, or alfalfa. Under
dryland management it is suited to pasture or native
grasses, Capability units IVe-2, irrigated, and VIe-2,
dryland; Sandy Plaing range site; windbreak suit-
ability group 2.

80—Mero-Nelson sandy loam, 3 to 25 percent
slopes, This complex consists of lgent!y sloping to mod-
erately steep soils on uplands. It is about 50 percent
Otero sandy loam and 55 percent Nelson sandy loam,
Otero sandy loam is less sloping at the top and near
the base of the slope, and Nelson sandy loam is steeper.
The Otero soil has the profile described as representa-
tive of the Otero series. The Nelson soil has a profile
similar to the one described as representative of the
Nelson geries, but the surface layer is sandy loam.

Included with these soils in mapping are about 15
percent areas of Tassel =oils and Rock outerop.

_ Runoff is medium to rapid, and the hazard of erosion
is severe.

These soils are suited to pasture or native grasses.
Capability unit Vle-2, dryland; Sandy Plains range
gite; windbreak suitability group 8.

Paoli Series

The Paoli series consists of deep, well drained soils
that formed in alluvium. These soils are on terraces
and bottom lands, Elevation ranges from 4,800 to
5,600 feet. Slopes are 0 to 1 percent. The native
vegetation is blue grama, bluestems, needlegrass, and
some forbs and shrubs. Mean annual precipitation
ranges from 13 to 15 inches, mean annual air tempera-
ture ranges from 48° to 50° F, and the frost-free
season ranges from 135 to 150 days,

In a representative profile the surface layer is dark
grayish brown fine sandy loam about 42 inches thick.
The underlying material is brown fine sandy loam.

Permeability is moderately rapid, and the available
water capacity is high. Reaction is mildly alkaline
above a depth of 22 inches and moderately alkaline
below that depth.

These soils are used mainly for irrigated crops. Some
areas are in native grass.

Representative profile of Paoli fine sandy loam, 0 to
1 percent slopes, in native grass, about 2,000 feet south
and 100 feet east of the northeast corner of sec. 24, T.
BN, R 69 W.:

All—0 to 8 inches; dark grayish brown (10YR
4/2) fine sandy loam, very dark gray
(10YR 3/1) moist; weak fine granular
and weak medium subangular blocky
structure; soft, very friable, nonsticky
and nuupiaalic; caleareous; mildly alka-
line; elear smooth boundary.

AlZ—8 to 30 inches; dark grayish brown (10YR
4/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak medium

subangular blocky structure; soft, very
friable, nonsticky and nonplastic: cal-
earecus; mildly alkaline: clear smooth
boundary,
Al3—30 to 42 inches; dark grayish brown (10YR
4/2) fine sandy loam, very dark gray-
ish brown (10YR 23/2) moist: mas-
sive; soft, very friable, nonsticky and
nonplastic; calcareous: few streaks of
visible secondary ealeium carbonate and
few caleium sulfate seams; mederately
alkaline; clear smooth boundary.
to 60 inches; brown (10YR 5/3) fine
sandy loam, dark brown (10YR 4/3)
moist; massive; soft, very friable, non-
sticky and monplastic; caleareous; vis-
ible secondary caleium carbonate as
seams and streaks; moderately alkaline.

The A horizon is sandy loam or fine sandy loam, but
it is loam in some places, The C horizon is sandy loam
to heavy loamy sand. Thickness of the mollic epipedon
ranges from 20 to 50 inches. Reaction ranges from
neutral to moderately alkaline,

#1—Paoli fine sandy loam, 0 to 1 percent slopes,
This level goil is on low terraces.

Included with this soil in mapping are a few small
areas of soils that are more sloping. Also included are
a few small areas of Caruso and Table Mountain soils
and some gravel spots.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of wind erosion is moderate. This soil
is flooded in places, especially near stream channels.

If irrigated, this soil is suited to corn, sugar beets,
beans, barley, alfalfa, and wheat. Under dryland
management it is suited to wheat and barley. It is also
well suited to pasture and native grasses. Capability
unifts 1Is-2, irrigated, and I1le-8, dryland; Overflow
range site: windgrenk suitability group 2,

Crca—42

Pendergrass Series

The Pendergrass series consists of shallow, well
drained to somewhat excessively drained soils that
formed in material weathered from reddish brown
sandstone, These soils are on uplands and are under-
lain by hard sandstone at a depth of 10 to 20 inches.
Elevation ranges from 7,800 to 8,800 feet. Slopes are
5 to 25 percent. The native vegetation is mainly wheat-
grasses, Junegrass, sage, and mountainmahogany.
Mean annual precipitation ranges from 12 o 15 inches,
mean annual air temperature ranges from 42° to 45°
F, and the frost-free season ranges from 60 to 6 days.

In a representative profile the surface layer is
reddish brown fine sandy loam about 5 inches thick,
The under]]{ing material is reddish brown channery

0

fine gsandy loam about 10 inches thick. Below this is
hard sandstone.

Permenbility is rapid, and the available water ea-
pacity is low. Reaction is neutral,

Theze goils are used mainly for native grasses.
Representative profile of Pendergrass fine sandy
loam in an avea of Pendergrass-Rock outerop complex,
15 to 25 percent slopes, in native grass, 1,000 feet west
of the northwest corner of sec. 27, T. 12N, R. T6 W.;
Al—{) to 5 inches; reddish brown (25YR 4/4)
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fine sandy loam, dark reddish brown
(2.5YR 3/4) moist; weak fine granular
atructure; soft, very friable; 10 percent
sandstone fragments: caleareons; neu-
tral; clear smooth boundary.

Cl—5 to 9 inches; reddish brown (2.5YR 5/4)
channery fine sandy loam, reddish
brown (2.5YR 4/4) moist; weak fine
granular and weak medium subangular
blocky structure; slightly hard, very fri-
able; 30 percent sandstone fragments;
calcareous; neutral; gradual smooth
boundary.

C2—9 to 15 inches: reddish brown (2.5YR 5/4)
channery fine sandy loam, reddish brown
(2.5YR 4/4) moist; massive; slightly
hard, very friable; 50 percent sandstone
fragments and flagstones: calcareous;
neutral; clear smooth boundary,

R—15 inches; sandstone,

The A horizon is fine sandy loam or light loam 3 to
6 inches thick. The C horizon ig fine sandy loam, sandy
loam, or light loam. Content of rock fragments, mostly
channery or larger, averages 35 to 70 percent. Reaction
ranges from neutral to moderately alkaline.

B2—Pendergrass-Rock outerop complex, 15 to 25
pereent slopes. This complex consists of moderately
steep soils on uplands, It is about 50 percent Pender-
rass fine sandy loam and about 35 percent Rock out-
crop. Pendergrass fine sandy loam is near the top of
side slopes and the less sloping areas near the base of
side slopes, and Rock outerop is steeper.

Included with this complex in mapping are about 15
percent areas of Miraecle and Clergern soils, Also in-
cluded are some small areas of soils that are similar to
the Pendergrass soil but in which bedrock is somewhat
deeper and vegetation is mixed conifers.

unoff is rapid, and the hazard of erosion is severe.

This complex is suited to native grasses. Capability
unit VIIs-1, dryland; Pendergrass soil in Rocky Loam
range site and Rock outcrop not assigned to a range
site; not assigned o a windbreak suitability group.

Pinata Series

The Pinata series consists of deep, well drained
goils that formed in material weathered from sandstone
and shale. These soils are on mountainsides and ridges.
Elevation ranges from 5,800 to 6,500 feet, Slopes are
15 to 45 percent. The native vegetation iz mainly
pondercsa pine and some juniper and oak brush, Mean
annual precipitation ranges from 15 to 18 inches,
mean annual air temperature ranges from 46° to 48°
F, and the frost-free season ranges from 120 to 135

Va.

n a representative profile a 1-inch-thick layer of
organic material is on the surface, The surface layer
is dark brown stony sandy loam about 2 inches thick.
The subsurface layer is Einkish gray stony light sandy
loam about 8 inches thick. The subsoil is reddish brown
stony clay about 12 inches thick and vellowish red
stony clay loam about 20 inches thick. Below this is
hard sandstone.

Permeability iz slow, and the available water ca-
pacity is medium, Reaction is neutral.

These soils are used for recreation, building sites,
quarry sites, and limited grazing.

Representative profile of Pinata stony .'a.anﬂ;r loam
in an area of Pinata-Rock outerop complex, 15 to 45
percent slopes, in forest, about 1,500 feet west of the
center of gec. 34, T. 5 N., R. 70 W.:

01—1 inch to 0; partly decayed pine needles and
leaves.

Al—0 to 2 inches: dark brown (7.5YR 4/2)
stony sandy loam, wvery dark brown
(T.BYR 2/2) moist; weak medium sub-
angular blocky and weak fine granular
structure; soft, very friable; about 35
percent stones and gravel ; neutral ; clear
smooth boundary.

A2—2 to 10 inches; pinkish gray (7.5YR 6/2)
ston{’ light sandy loam, dark brown
(T.5YR 4/2) moist: weak medium sub-
angular blocky structure; soft, very fri-
able; about 35 percent stones; neutral;
clear smooth boundary.

B2t—10 to 22 inches; reddish brown (5YR 5/4)
stony elay, reddish brown (5YR 4/4)
moist ; moderate medium and coarse sub-
angular blocky structure; wvery hard,
very firm; thin nearly continuous clay
films on peds; about 40 percent stones;
neutral; clear wavy boundary.

B3—22 to 42 inches; yellowish red (5YR 5/6)
stony clay loam, yellowish red (5YR
4/6) moist; weak medinm subangular
blocky structure; very hard, firm; thin
patchy clay films on Peds; about 45 per-
cent stones; neutral; gradual smooth
boundary.

R—42 to B0 inches; hard sandstone.

The Al horizon is sandy loam or heavy loamy sand
1 to 4 inches thick. The A2 horizon is light sandy loam
o IanmIv sand 6 to 12 inches thick. The B2t horizon is
heavy clay loam or clay. Depth to bedrock ranges from
40 to 60 inches or more. Content of rock fragments,
mainly flagstone, ranges from 35 to 80 percent.

83—Pinata-Rock outerop complex, 15 to 45 per-
cent slopes. This complex consists of moderately steep
to steep soils on mountainsides and ridges. 1t is about
B0 percent Pinata stony sandy loam and about 26
percent Reeck outerop. Pinata stony sandy loam is
smoother and less sloping, and Rock onterop is com-
monly steeper and on west-facing slopes but occecurs
throughout.

Included with this complex in mapping are about 15
percent areas of Purner soils and soils that are similar
to the Pinata soil but in which bedrock is at a depth
of less than 40 inches.

Runoff is rapid, and the hazard of erosion is severe.

This complex is used for forest and for limited graz-
ing for cattle. Many areas are used as building sites
and as sites for quarrying building stone. Capability
unit VIIs-1, dryland; Pinata soil in woodland suit-
ability group 6x1; not assigned to a range site or wind-
break suitability group.

Poudre Series
The Poudre series consists of deep, somewhat poorly
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drained or poorly drained soils that formed in alluvium.
These soils are on terraces, flood plains, and drainage-
ways. Elevation ranges from 4,800 to 5,600 feet. Slopes
are 0 to 1 percent. The native vepetation is sedges,
bluegrass, timothy, and other waler-tolerant grasses
and forbs, Mean annual precipitation ranges from 13
to 15 inches, mean annual air tempevature ranges from
487 to 50° F, and the frost-iree seasom ranges from
155 to 150 days.

In a representative profile the surface layer is gray
and gravish brown fine sandy loam about 30 inches
thick. The subsoil is light brownish gray fine sandy
loam about 30 inches thick,

Permeability is moderately rapid, and the available
water capacity is high. Reaction is moderately alkaline.

These soils are used mainly for hay and grazing, A
few nreas are used for irrigated crops and pasture,

Representative profile of Poudre fine sandy loam, 0
to 1 percent slopes, in native grass, about 100 feet east
of the west quarter corner of see, 34, T. 8 N, R. 69 W.:

A11—0 ta 10 inches: gray {lﬂ*l'i'R 5/1) fine sandy
loam, very dark gray (10YR 3/1) moist:
moderate medium  granular structure:
slightly hard, very friable; nonsticky an
nonplastic; crushed soil surface feels
slippery and soaplike ; many medium and
large mica flakes ; caleareous ; moderately
alkaline; clenr wavy boundary,

AlZ2—10 to 30 inches; grayish brown (10YR
5/2) fine sandy loam, very dark grayish
brown {10YE 3/2) moist: common me-
dium distinct dark yellowish brown
{10YR 4/4 and 4/6) moist mottles: weak
medium subangular blocky structure
parting to coarse granular; erushed soil
surface feels slippery and soaplike ; many
fine to large mica flakes; ecaleareous:

moderately alkaline; gradual smooth
boundary.

B2g—30 to 60 incheés; light brownish gray (10YR
6/2) fine sandy loam, grayish brown

(10YR 5/2) moist; many large promi-
nent light vellowish brown (10YR ﬁf-?ci)
moist mottles; massive; slightly hard,
friable; nonsticky and nonplastic;
erushed soil surface feels slippery and
sonplike; many fine to large miea flakes;
caleareous: moderately line.

The A horizon ranges from fine sandy loam to sandy
loam 20 to 40 inches thick, Thickness of the mollic
epipedon is 24 to 50 inches, Content of rock fragments
ranges from ( to 15 percent. Reaclion ranges from
mildly alkaline to moderately alkaline. Gravel is at a
depth of 40 to 60 inches in some profiles,

84—Poudre fine sandy loam, 0 1o 1 percent slopes.
This level soil is on low térraces and |’I|n-c:uiII plains.

Included with this zoil in mapping are a few small
areas of soils that are more sloping. Also included are a
few areas of soils in which gravel is at a depth of less
than 40 inches, a few gravel bars, and a few small
areas of Loveland, Caruso, and Paoli soils,

Runoff is slow, and the hazard of erosion is slight.

If irrigated, thiz soil is suited to pasture and hay.
Barley, alfalfa, corn, and sugar beets can be grown if
the water table is lowered. The soil is also well suited

to pasture and native grasses, Capability unit IVw-1,
irvigated; Wet Meadow range site; windbreak suit-
ability group 5.

Purner Series

The Purner series consista of shallow, well drained
soils that formed in material weathered from reddish
brown sandstone. These soils are on uplands and are
underlain by sandstone at a depth of 10 to 20 inches,
FElevation ranges from 5,800 to 6,400 feet. Slopes ave
1 to 30 percent, The native vegetation is mainly blue
grama, wheatgrasses, mountainmahogany, and some
other forbs and shrubs. Mean annual precipitation
ranges from 13 to 15 inches, mean annual air tempera-
ture ranges from 47° to 49° F, and the frost-free
season ranges from 115 to 130 days.

In a vepresentative profile the surface laver is
reddish brown fine sandy loam about 7 inches thick,
The underlying material is light reddish brown fine
sandy leam about 7 inches thick. Below this is hard
reddish brown sandstone,

Permeability is moderate, and the available water
capacity is low, Reaction is mildly alkaline above a
depth of about T inches and moderatelv alkaline below
thit depth,

Thesze soils are uzed mainly for native grasses.

Representative profile of Purner fine sandy loam, 1
to 9 percent slopes, in native grass, about 1,000 feet
north and 650 feet west of the southwest corner of see,
22, T.10N,R. 70 W.:

Al—0 to T inches; reddish brown (5YR 4/3)
fine sandy loam, dark reddish brown
(YR 3/3) moist; weak medium sub-
angular and weak to moderate medium
granular structure; slightly hard, very
friable; calcareouns ; mildly alkaline ; ¢lear
amooth boundary,

Cea—T to 14 inches: light veddish brown (5YR
6/3) fine sandy loam, reddish brown
(BYR 5/3) moist: weak medium sub-
angular blocky strueture; slightly hard,
very friable; calcareous; visible second-
ary calcium carbonate as seams and
streaks and finely divided forms: moder-
ately alkaline; clear smooth boundary,

R—14 to 60 inches; hard reddish brown sandstone.

The A horizon is sandy loam or fine sandy loam 6 to
12 inches thick. Content of roek fragments, mainly
gravel-size sandstone, ranges from 0 to 15 percent.
The A horizon is leached of lime for a few inches in
places. The zone of lime accumulation is immediately
above or in the upper part of the bedrock in places.

83—Purner fine sandy loam, 1 16 9 percent slopes,
This nearly level to strongly sloping soil is on uplands
and ridges. This soil has the profile described as
representative of the series.

Included with this seil in mapping are some small
areas of soils that have a surface layer of loam. Also
ineluded are small areas of soils that have more stones
in the surface layer, small areas of Rock outerop, and a
few small areas of Kirtley soils.

Runoff is rapid, and the hazard of erosion is severe,

This seil is suited to pasture and native grasses.
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Capability unit Vle-3, dryland; Shallow Foothill range
site: not assigned to a windbreak suitability group.

86—Purner-Rock outerop complex, 10 to 50 per-
cent slopes. This complex consista of moderately steep
or steep soils on uplands and ridges. It is about 55
percent Purner fine sandy loam and about 30 percent
Rock outerop. Purner fine sandy loam is smoother and
less sloping, and Rock outevop f; steeper commonly on
the western side of ridges.

Included with this soil in mapping is about 15 per-
cent areas of Kirtley soils.

Runeff is rapid, and the hazard of erosion is severe.

This soil is suited to native grasses, Capability unit
Vlle-1, dryland; Purner soil in Shallow Foothill range
site and Rock outerop not assigned to a range site; not
assigned to a windbreak suitability group.

Hatake Series

The Ratake series consists of shallow, well drained
or somewhat excessively drained soils that formed in
material weathered from granite, schist, or phyllite.
These soils are on upland ridges and mountainsides
and ave underlain by weathered phyllite, schist, or
weathered granite at a depth of 10 te 20 inches. Eleva-
tion ranges from 6,800 to 8500 feet, Slopes are 1 to
60 percent. The native vegetation is mainly blue grama,
side-vats grama, slender wheatgrass, bluebunch wheat-
grass, mountainmahogany, and sage. Mean annual
precipitation ranges from 14 to 18 inches, mean annual
air temperature ranges from 44° to 46° F, and the
{rost-free season ranges from 75 to 100 days.

In a representative ){mﬁlu the surface layer is
reddish gray channery loam about 10 inches thick.
The subsoil is reddish brown very channery loam about
5 inches thick. The underlying material i1s weathered
phyllite or phyllite schist.

Permeability is moderate, and the available water
capacity is low. Reaction is neutral,

hese soils are mainly used for native grasses, )

HRepresentative profile of Ratake channery loam in
an area of Ratake-Rock outcrop complex, 25 to 55 per-
cent slopes, in native grass, about 2,350 feet east of
the southwest corner of sec, 5, T. 8N, R, T0 W.;

Al—0 to 10 inches; reddish gray (BYR 5/2)
channery loam, dark reddish brown (2Y
3/2) moist; strong fine granular and
crumhb structure; soft, very friable; 20
percent soft phyllite channers; very high
mica content; neutral; clear smooth
boundary.,
10 to 15 inches; reddish brown (5¥R 5/3)
vmjg channery loam, reddish brown
(5YR 4/3) meist: moderate fine sub-
angular blocky structure parting to
strong fine granular; soft, very friable;
60 pereent phyllite channers; very high
mica content; neutral; diffuse boundary.
to 25 inches; weathered phyllite or
phyllitic schist; coarse fragments are
weathered and ean be erushed in the
hand with some difficulty but without
significant contributions to the fine parts
of the soil on first and second breakages;

Bz2—

Cr—10

horizon can be penetrated with a spade
with dilfieulty ; very high mica content.

The A horizon is loam or sandy loam 7 to 20 inches
thick. The B2 horizon is absent in some profiles. Con-
tent of rock fragments, mainly phyllite, schist, or
granite V) inch to 2 inches in size, ranges from 35 to
a0 perc&nt.

87—Hatake-Rock outerop complex, 25 1o 55 pereent
slopes. This complex consists of steep or very steep
soils on mountainsides and ridges. It is about 60 per-
cent Ratake channery loam and about 30 percent Rock
outcrop, Ratake channery loam is less steep, and Rock
outerop is throughout the complex but commonly is
near ridgetops and is steeper.

Included with this soil in mapping is about 10 per-
cent arveas of Breece soils along c}raiuagmvars.

Runoff is rapid, and the hazavd of water erosion is
severe.

This soil is suited to native grasses. Capability unit
VIle-1, dryland; Rocky Loam range site; not assigned
to a windbreak suitability group.

Redfeather Series

The Redfeather series consists of shallow, well
drained soils that formed in material weathered from
granite. These soils are on ridgez and mountainszides
and are underlain by granite bedrock at a depth of 10
to 20 inches. Elevation ranges from 8,500 to 9,500 feet.
Slopes ave 5 to 50 percent, The native vegetation is
mainly forest of lodgepole pine, spruce, and some aspen
and a thin understory of grass. Mean annual precipita-
tion ranges from 15 to 20 inches, mean annual air
temperature ranges from 40° to 44° F, and the frost-
free season ranges from 60 to 85 days,

In a representative profile a Z-inch-thick layer of
organic material is on the surface. The surface layer
is dark grayish brown and light brownish gray sandy
loam about 8 inches thick. The subsoil is brown
gravelly sandy loam about 4 inches thick and reddish
brown gravelly sandy elay loam about b inches thick.
Below this is hard granite bedrock.

Permeability is moderately rapid, and the available
water capacity is low, Reaction is medium acid above a
depth of about 1 inch, strongly acid to a depth of
about 12 inches, and medium acid below a depth of 12
inches. ’

These soils are used mainly for forest and recreation.

Representative profile of Redfeather sandy loam, 5
to B0 pereent slopes, in forest, approximately 1,300
feet south and 1,000 feet west of the northeast corner
of sec, 21, T. 11 N.. R. T4 W.:

1—2 inches to 1 inch; undecomposed organic
material, mainly needles, bark, and twigs
and remains of understory plants,

inch to 0; partly decomposed organic
material like that in the 01 horizon.
Al—0 to 1 inch; dark gravish brown (10YR 4/2
sandy loam, very dark brown (10Y

2/2) moist; weak fine granular strue-

ture; soft, very friable; noncalcareous;

more than 10 percent gravel and stones;
medium acid ; clear smooth boundary.
1 inch to & inches; light brownish gmﬁ

{10YR 6/2) sandy loam, dark grayis

0z—1

AZ—
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brown (10YR 4/2) moist; weak fine
granular structure; soft, very friable;
about 15 percent gravel and stones;
strongly acid; abrupt smooth boundary.

A&B—28 to 12 inches; brown (10YR 5/3) grav-
elly sandy loam, dark brown (10YR
4/3} moist; weak fine subangular blocky
structure; soft, very frinble; few patchy
glay films on peds; about 30 percent
gravel and stones; strongly acidp; clear
wavy boundary,

B2t—12 to 17 inches; reddish brown (5YR 5/4)
gravelly sandy elay loam, dark reddish
brown (AYR 3/4) moist; moderate fine
and medium subangular blocky strue-
ture; slightly hard, firm; thin patchy
clay films on peds: about 35 percent
gravel and 10 percent cobbles; medium
acid; gradual wavy boundary.

R—17 to 24 inches; hard granite bedrock,

The Al horizon is sandy loam or gravelly sandy
loum 1 inch to 3 inches thick. The A2 horizon is sandy
loam or gravelly sandy loam 5 to 10 inches thick. The
B2t horizon is gravelly or very gravelly sandy clay
loam, Content of rock fragments, mainly fine granitic
gravel and cobbles, in the solum ranges from 35 to 80
pe;é:ent. Reaction ranges from strongly acid to slightly
acid.

BE—Redleather sandy loam, 5 1o 50 percent slopes,
This strongly sloping to steep soil iz on mountainsides
and ridges,

Included with this seil in mapping are some small
areas of shallow soils that have a darker colored sur-
face layer, Also included are a few small areas of
Schofield and Naz soils and areas of Rock outerop.

Runoff is medium to rapid, and the hazard of erosion
is moderate to severe.

This soil is suited to woodland and forestry purposes
and to recreation. Some areas are used as sites for
summer homes, Capability unit V1ls-1, dryland; wood-
land suitability group 6d2; not assigned to a range site
or windbreak suitability group.

Renohill Series

The Renchill series consists of moderately deep, well
drained soils that formed in material weathered from
sandstone and shale. These soils are on uplands and are
underlain by soft shale at a depth of 20 to 40 inches.
Elevation ranges from 4,800 to 5,600 feet. Slopes are 0
te 15 percent. The mnative vegetation is mainly blue
grama, buffalograss, western wheatgrass, and cactus.
Mean annual precipitation ranges from 13 to 15 inches,
mean anmual air temperature ranges from 48° to 50°
(1;‘5 and the frost-free season ranges from 135 to 150

¥E.

In a representative profile the surface laver is pale
brown clay loam about & inches thick. The subsoil is

ale brown heavy clay lonm about 4 inches thick and
ight vellowish brown clay about 12 inehes thick. The
underlying material is light vellowish brown clay loam
about 10 inches thick, Below this is soft shale.

Permeability is slow, and the available water ca-
pacity is medium. Reaction is mildly alkaline above a

depm of 12 inches and moderately alkaline below that
depth.
These soils are used mainly for irrigated and dry-
farmed crops and for pasture and native grasses.
Representative profile of Renochill clay loam, 3 to 9
percent slopes, in grass, 200 feet north and 700 feet
:Irﬂt of the southeast corner of see, 12, T. 6 N., R. 69

Al—0 to 3 inches; pale brown (10YR 6/3) clay
loam, dark brown (10YR 4/3) moist;
weak fine granular structure; soft, very
friable; mildly alkaline; clear smooth
boundary,

B1—3 to 7 inches; pale brown (10YR 6/3) heavy
elay loam, dark brown (10YR 4/3)
moist; weak medium subangular blocky
structure; very hard, friable: mildly
alkaline: clear smooth boundary.

B2t—7 to 12 inches; light yellowish brown (2.5Y
6/3) clay, olive brown (2.5Y rlf:lz moist;
moderate medium prismatic structure
arting to moderate medium subangular
Elock:.'; extremely hard, very firm; thin
nearly continuous clay films on ped
faces; mildly alkaline; clear smooth
boundary.

B3ca—12 to 19 inches; light vellowish brown
(2.5Y 6/3) light cﬁ\y, light olive brown
(2.5Y 5/3) moist; weak medium angular
and subangular blocky structure; ex-
tremely hard, very firm; thin patchy clay
films on ped faces; ealeareous: visible
secondary ealeium  carbonate as  soft
spots; moderately alkaline; gradual
smooth boundary.

Clea—19 to 29 inches; light yellowish brown
(2.5Y 6/3) heavy elay loam, light olive
brown (2.6 5/3) moist; weak medium
subangular blocky structure; very hard,
friable ; ealeareous; visible secondary cal-
cium carbonate as soft spots ; moderately
alkaline; gradual smooth boundary.

C21r—28 to 60 inches; caleareous clay shale.

The A horizon is clay loam or silty clay loam 6 to 11
inches thick in eultivated areas. A B1 horizon is present
in some places. The B2t horizon is heavy elay loam
heavy silty clay loam, r:lagv, or silty clay. The combined
thickness of the A& and B horizons ranges from 15 to
30 inches. Depth to caleareous material generally
ranges from 6 to 20 inches, but some pedons are wenkly
ealeareous throughout,

89—Renohill clay loam, 0 to 3 percent slopes, This
nearly level soil iz on uplands. This soil has a profile
similar to the one deseribed as representative of the
series, but the combined thickness of the surface layer
and subsoil is about 22 inches.

Included with this soil in mapping are a few small
areas of soils that are more sloping and a few small
areas of soils that have gravel on the surface. Also
included are a few small arens of Ulm, Heldt, and
Midway soils,

Runoff is medium, and the hazard of erosion is slight
to moderate.

If irrigated, this soil is well suited to pasture and,
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to a lesser extent, wheat, barley, beans, and corn. Under
dryland management it is suited to pasture and native

rasses and, to a lesser extent, wheat and barley.
%ﬂpahilit units ITle-1, irrigated, and IVe-3, drylang :
gla:ﬂ!_‘r Plains range site; windbreak suitability group

90—Renohill clay loam, 3 to 9 percent slopes. This
gently sloping to strongly sloping soil iz on uplands.
This soil has the profile described as representative
of the series.

Included with this soil in mapping are some small
areas of soils that are more sloping or less sloping and
some small areas of soils that have a gravelly surface
layer. Also included are small areas of Ulm, Heldt,
Midway, and Thedalund soils.

Runoff is rapid, and the hazard of waler erosion is
SevVere.

If irrigated, this soil is suited to pasture and, to a
lesser extent, wheat, barley, and alfalfa. Under dry-
land management it is suited to pasture and native
grasses, Capability units IVe-1, irrigated, and Vie-1,
dryland; Clayey glains range site; windbreak suit-
ability group 3.

91—Renchill-Midway clay loams, 3 to 15 percent
slopes, This eomplex consists of gently sloping Fu maod-
erately steep soils on uplands and ridges. It is about
55 percent Renchill clay loam and about 30 percent
Midway elay loam. Renohill clay loam is smoother near
the base of the slope, and Midway clay loam is steeper
near ridgetops.

Included with these soils in mapping are about 15
percent arveas of Ulm and Heldt soils, Shale outerop,
and gravel knoba.

Runoff is rapid, and the hazard of water erosion iz
BEvenre,

These soils are suited to pasture or native grasses.
Capability unit Vle-1, dryland; Renohill soil in Clayey
Plains range site and Midway soil in Shaly Plains
range site; both soils in windbreak suitability group 3.

Riverwash

92—Riverwash. This unit is highly variable, mixed,
water-washed sand and gravel deposits, commonly next
to stream channels. These areas are flooded each year,
generally in spring or summer. In some places willow
trees proteet the soil apainst erosion along the stream-
banks. Forage production is little and there is little
value for grazing. These areas provide some shelter
and habitat for wildlife. Capability unit VIIIw-1, dry-
land; not assigned to a range site or windbreak suit-
ability group.

Rock Outero "

93—Rock outcrop. This mapping unit is bare or
nearly bare rock. Included in mapping are areas of
shallow and very shallow soils, mainly around the edges
of the mapped areas,

Runoff is rapid. The hazard of water erosion is
severe on the included soils and in adjacent areas that
receive runoff,

This unit is used mainly for wildlife habitat and
esthetic purpeszes. Capability unit VIIIs-1, dryland;

not assigned to a range site or windbreak suitability
group.

Satanta Series

The Satanta series consists of deep, well drained
soils that formed in mixed alluvial andl wind-deposited
material. These soils are on uplands and high terraces.
Elevation ranges from 4,800 to 5,600 feet. Slopes are
0 to 9 percent. The native vegetation is mainly blue
grama, buffalograss, western wheatgrass, and cactus.
Mean annual precipitation ranges from 13 to 15 inches,
mean annual air temperature ranges from 48° to 50°
g‘, and the frost-free season ranges from 135 to 150
ays.

In a representative profile the surface layer is dark
grayish brown loam about 7 inches thick., The subsoil
is brown clay loam and pale brown loam about 16
inches thick. The underlying material is verv pale
brown leam about 21 inches thick over very pale brown
fine sandy loam.

Permeability is moderate, and the available water
capacity is high. Reaction iz mildly alkaline above a
tdiepzlhm of 18 inches and moderately alkaline below that

epth.

hese scils are used mainly for irrigated and dry-
farmed crops and for pasture.

Representative profile of Satanta loam, 1 to 3 per-
cent slopes, in cropland, about 50 feet west and 50
ggefhpurth of the southeast corner of sec. 4, T. 5 N, R.

Ap—0 to 7 inches; dark grayish brown (10YR

4/2) loam, very dark pgrayish brown
(10YR 3/2) moist; weak fine granular
structure; soft, very friable; mildly al-
kaline; clear smooth boundary.

B1—7 to 12 inches; brown (10YR 5/3) heavy
loam, dark brown (10YR 3/3) moist;
weak medium prismatie structure part-
ing to moderate medium subangular
blocky; slightly hard, friable; mildly al-
kaline; clear smooth boundary.
to 18 inches: brown (10YR 5/3) clay
loam, brown (10YR 4/3) moist: moder-
ate medium prismatic structure parting
to moderate medium subangular blocky ;
slightly hard, firm; thin patchy elay films
on peds; mildly alkaline; clear smooth
boundary.

B3ca—18 to 23 inches: pale brown (10YR 6/3)
loam, brown (10YR 5/3) moist; weak
medium Eris.matic structure parting to
weak medium subangular blocky; soft,
friable; fine thin patchy clay films; effer-
vescent; wvisible secondary ealeium
carhonate as soft masses and spots ; mod-
erately alkaline: clear smooth boundary.

Clen—23 to 44 inches; very pale brown (10YR

Tfﬂ{i loam, brown (10YR 6/3) moist;

weak medium subangular blocky strue-

ture: soft, very friable: violently effer-
vescent; visible secondary caleium
carbonmate as spots and seams; moder-
ately alkaline: gradual smooth boundary.

B2t—12
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C2ca—44 to 60 inches; very ]Eale brown {(10YR
T/3) fine sandy loam, brown (10YR 5/8)
moist; massive; soft, very friable: vio-
lently effervescent; visible secondary
calcium carbonate as seams and streaks;
moderately allkaline.

The A horizon is loam or light elay loam 4 to 11
inches thick. The B horizon is loam or light elay loam.
Thickness of the mollic epipedon ranges from 7 to 18
inches. Reaction ranges from neutral to moderately
alkaline. Depth to calcareous material ranges from 15
to 20 inches.

Y4—=Batanta loam, 0 to 1 percent slopes. This level
soil is on terraces and upiang.:, This sp1l has a profile
gimilar to the one described as representative of the
series, but the combined thickness of the surface layer
and subsoil is about 24 inches,

Included with this soil in ma
of soils that are more sloping, included ave small
areas of Fort Collins and Nunn soils.

Runoff is slow, and the hazard of erosion is slight.

If irrvigated, this soil iz well suited to corn, sugar
beets, beans, alfalfa, barley, and wheat. Under dryland
management it is suited to wheat and bavley, It is also
well suited to pasture or native grasses, Capability
units 1, irrigated, and T1le~1, dryland ; Loamy Foothill
range site; windbreak suitability group 1,

95—=5atanta loam, 1 to 3 percent slopes. This nearly
level soil is on terraces and uplands, This soil has the
profile described ns representative of the series.

Included with this soil in mapping are a few small
arveas of soils that are more sloping or less sloping.
Also included are a few small arens of Fort Collins,
Nunn, and Altvan soils.

Runoff is slight, and the hazard of erosion is slight
to moderate.

If irri%ated, this soil is suited to corn, sugar beets,
beans, alfalfa, barley, and wheat. Under dryland
management it is suited to wheat and barley, It is also
well snited to pasture and native grasses. Capability
units Ile-1, irrigated, and 1lle-6, dryland: Loamy
Foothill range site; windbreak suitability group 1.

96—>3Satanta loam, 3 1o 5 percent slopes. This gently
sloping soil is on terraces and uplands. This soil has a
profile similar to the one described as representative of
the series, but the combined thickness of the surface
layer and subsoil is about 18 inches.

Included with this soil in mapping are some small
areas of soils that are more sloping or less sloping.
Also included are small areas of Fort Colling, Nunn,
and Altvan soils,

Runoff iz medium, and the hazard of erosion is
moderate.

If irrigated, this soil is suited to barley, wheat, and
alfalfa and, to a lesser extent, corn, sugar beets, and
beans. Under dryland management it is sunited to wheat
and barley, It is also well suited to pasture and native
grasses, Capability units 1l1e-2, irrigated, and ITTe-7,
dryland; Loamy Foothill tange site; windbreak suit-
ability group 1.

97—Satanta loam, gullied, 3 to 9 percent slopes. This
gently sloping to strongly sloping soil is on uplands
and side slopes. It receives runoff from adjacent,
higher-lying, shallow soils. This soil has a profile

ing are a few areas

similar to the one deseribed as representative of the
series, but the combined thickness of the surface layer
and subszoil is about 15 inches.

Included with this soil in mapping are a few areas of
soils that have gravel on the surface. Also included are
a few small areas of Carnero and Kim soils, many
gullies as much as 15 feet wide and 10 to 12 feet deep,
and many smaller gullies between,

Runoff is medium to rapid, and the hazard of erosion
is mevere.

This soil is best suited to pasture and native grasses,
If runoff from adjacent areas can be diverted, wheat
and barley ean be grown, Capability unit 1Ve-d, dry-
land; Loamy Foothill range site; not assigned to a
windbreak suitability group.

Satanta Yariant

This wvariant consists of deep, somewhat poorly
drained soils that formed in alluvium, These soils are
on terraces and are underlain by material high in con-
tent of caleium sulfate at a depth of 20 to 40 inches.
Elevation ranges from 4,800 to 5,600 feet. Slopes are
0 to 3 percent. The native vepetation is saltgrass, blue-
grass, sedges, and other water-tolerant grasses, Mean
annual preeipitation ranges from 13 to 15 inches, mean
annual air temperature ranges from 482 to 50° F, and
the frost-free seazon ranges from 135 to 150 days.

In a representative profile the surface layer is dark
grayish brown clay loam about 9 inches thiek. The
subsoil is grayish brown, light brownish gray, and
light gray clay loam about 17 inches thick. The under-
lying material iz white loam about 9 inches thick and
light gray sandy leam about 25 inches thick,

Permeability is moderate, and the available water
capacity is high. Reaction is moderately alkaline.

These soils are used Tor irrigated and dryfarmed
erops and for pasture.

Representative profile of Satanta Vaviant clay loam,
0 to 3 percent slopes, in irrvigated cropland, 1,000 feet
east and 1,150 feet south of the northwest corner of
sec, 1, T. 6 M., R. 68 W.:

Ap—0 to 9 inches; dark grayish brown (10YR
4/2) eclay loam, very dark grayish brown
(10YR 3/2) moist; moderate fine gran-
ular structure; slightly hard, friable;
caleareous; moderately alkaline; clear
smooth boundary.

B1—9 to 14 inches; grayish brown (10YR 5/2)
clay loam, dark grayish brown (10YR
4/2) moist; moderate fine subangular
blocky structure; hard, friable: thin
patchy clay films on peds; caleareous:
moderately alkaline; clear smooth bound-
ary.

B2t—14 to 22 inches; light brownish gray (10YR
6/2) clay a14:1;1!1‘1. dark grayish brown
(1I0YR 4/2) moist; moderate medium
prismatic structure parting to moderate
fing and medium angular and subangular
blocky; hard, friable; thin patchy clay
films on peds; caleaveous; moderately
alkaline; clear smooth boundary,

B3cs—22 to 26 inches; light gray (10YR 7/2)
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clay loam, grayish brown (10YR 5/2)
maoist; weak medium platy and moderate
fine subanfuiar bhlacky structure; hard,
friable; calcareous; moderately alkaline;
caleium sulfate as many erystals and
nodules: clear smooth boundary.

Clenes—=26 to 35 inches; white (10YR 8/2) loam,
light gray (10¥YR 7/2) moist; massive;
slightly hard, friable; many ealeiom
sulfate erystals and nodules:; visible
secondary caleium carbonate as spots and
seams; caleareous; moderately alkaline:
clear smooth boundary,

C2cacs—a6 to 60 inches: light gray (2.5Y 7/2)
sandy loam, light yellowish brown (2.5Y
6/4) moist; few faint light brownish red
mottles : massive: slightly hard, very fri-
able; common caleium sulfate crystals
and nodules; visible secondary calcium
carbonate as spots and seams; caleare-
ous ; moderately alkaline.

The A horizon is light ¢lay loam 6 to 12 inches thick.
The B2t horizon is Iiiht clay loam 6 to 15 inches thick.
The lower part of the B horizon and the C horizon
have accumulations of secondary sulfate.

98—Satanta Yariant clay loam, 0 to 3 percent slopes.
This nearly level soil is on terraces.

Included with this soil in mapping are a few small
areas of soils that have a surface layer and subsurface
layer of loam. Also included are n few small areas of
Nunn elay loam, wet, dind areas of Caruso and Love-
land soils.

Runoff is slow. The hazard of erosion is slight to
moderate, except in areas near stream channels where
eutting oceurs,

If irrigated, this soil is suited to corn, barley, alfalfa,
wheat, and pasture. Under dryland management it is
suited to pasture and native grasses and, to a lesser
extent, wheat and barley. Capability units 1le-1, ir-
rigated, and IVe-3, dryland; Overflow rvange site;
windbreak suitability group 8.

Schofield Series

The Schofield series consists of moderately deep,
well drained soils that formed in material weathered
from granite, gneiss, and schist, These soilz are on
ri and mountainsides and are underviain by bed-
rock at a depth of 20 to 40 inches. Elevation ranges
from 7,500 to 9,000 feet. Slo are H to 256 percent.
The native vegetation is mainly lodgepole pine, Engel-
mann spruce, and Douglas fir and a few grasses and
shrubs, Mean annual precipitation ranges from 156 to
20 inches, mean annual air temperature ranges from
40° to 44° F, and the frost-free season ranges from
60 to 85 days.

In a representative profile & 114-inch-thick layer of
organic material is on the surface. The surface layer is
dark gray coarse sandy loam about 2 inches thick. The
subsurface layer is light brownish gray coarse sandy
loam about 10 inches thick. The subsoil is brown grav-
elly sandy clay loam 8 inches thick, The underlying
material is brown gravelly loamy sand about 7 inches
thick, Below this is granite bedrock.

Permeability is moderate, and the available water
eapacity is low, Reaction is medium acid above a depth
of 12 inches and slightly acid below that depth.

These soils are used mainly for forest and reereation.

Representative profile of Schofield coarse sandy
loam in an area of Schofield-Redfeather-Rock outerop
complex, 5 to 25 percent slopes, in forest, about 3,500
feet north and 1,600 feet east of the southwest corner
of sec. 20, T. 9N, R. T3 W.:

01—1144 inches to V4 inch; undecomposed organic
matter consisting of needles, twigs, and
leaves,

02—14 inch to 0; partly decomposed organic
material similar to that in the 01 hori-

ZOM.

A1—0 to 2 inches; dark gray (10YR 4/1) coarse
sandy loam, black (10YR 2/1) moist;
moderate medium and fine granular
structure; slightly hard, very friable; 10
percent gravel; medium acid; clear
smooth boundary.

AZ—2 to 12 inches; light brownish gray (10YR
G/2) coarse sandy loam, dark grayish
brown (10YR 4/2) moist; weak medium
subangular blocky structure; slightly
hard, very friable; 10 percent gravel;
medium acid; gradual smooth boundary.

B2t—12 to 20 inches; brown (10YR 5/3) gravelly
sandy clay loam, dark brown (10YR
4/3) moist; moderate coarse subangular
blocky structure; very hard, firm; thin
patchy clay films on peds; 156 percent
gravel ; slightly aeid ; clear smooth bound-

ary.

C—20 to 27 inches; brown (10YR 5/3) gravell
loamy sand, dark brown [10&% 4/3
moist; massive; slightly hard, very fri-
able; 25 percent gravel; slightly acid;
clear smooth boundary.

R—27 to 31 inches; granite bedrock,

The Al horizon is sandy loam 0 to 3 inches thick.
The A2 horizon is sandy loam or loamy sand 4 to 12
inches thick, The B2t horizon is sandy clay loam 7 to
15 inches thick. A C horizon is present in some places,
and zome profiles have mixed A and B horizons, Reae-
tion ranges from medium acid to neutral,

99—Schofield-Redfeather-Rock outerop complex, 5
to 25 percent slopes. This complex consists of strongly
sloping to moderately steep soils on mountainsides and
ridges. It is about 40 percent Schofield coarse sandy
loam, about 30 percent Redfeather sandy loam, and
about 20 percent Rock outerop. Schofield coarse sandy
loam is near the base of the slope. Redfeather sandy
loam is on the upper parts of the slopes, and Rock
outerop occurs throughout but is commonly near ridge-
tops and is steeper.

Included with this complex in mapping are about 10
percent areas of Naz soils.

Runoff is medium to rapid, and the hazard of erosion
iz severe,

These soils are used for woodland and recreation and
for a limited amount of cattle grazing., Capability
unit Vle-8, dryland; woodland suitability group 6x2;
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not assigned to a range site or windbreak suitability
group.

Stoneham Series

The Stoneham series consists of deep, well drained
soils that formed in mixed alluvial and wind-deposited
material, These soils are on uplands and old terraces.
Elevation ranges from 4,800 to 5,600 feet, Slopes are
0 to 9 percent. The native vegetation is mainly blue
grama, western wheatgrass, green needlegrass, and
some forbs and shrubs, Mean annual precipitation
ranges from 135 to 15 inches, mean annual air tempera-
ture ranges from 48° to 50° F, and the frost-free
seagon ranges from 135 to 150 days.

In a representative profile the surface layer is pale
brown loam about 4 inches thick. The subsail is brown
clay loam about 6 inches thick and pale brown loam
about 4 inches thick, The underlying material is very
pale brown loam.

Permeability is moderate, and the available water
capacity is high. Reaction is neutral above a depth of
;}éuat 10 inches and moderately alkaline below that

1.

hese soils are used mainly for native grasses and

for irrigated and dryfarmed crops.

Representative profile of Stoneham loam, 1 to 3 per-
cent slopes, in native grass, 400 feet west and 30 feet
Eurﬁtg ‘:.:'.L' the south gquarter-corner of sec, 36, T, 10 N,

A1—0 to 4 inches; pale brown (10YR 6/3) loam,
dark brown (10YR 4/8) moist; weak
medium subangular blocky structure
parting to moderate fine granular;
slightly hard, very friable; about 5 per-
cent fine gravel; neutral: clear smooth
houndary.

B2t—4 to 10 inches; brown (10YR 5/3) light
clay loam, dark brown (10YR 4/3)
moist; weak to moderate medium pris-
matic structure parting to moderate
mediom subangular bloeky; hard, fri-
able; thin patchy clai films on ped faces;
neutral; clear amooth boundary.

B3ea—10 to 14 inches; pale brown (10YR ﬁﬁ])(
loam, brown (10YR 4/3) moist; w
medium prismatic structure parting to
wenk medium subangular blocky: very
hard, friable; few patchy clay films on
ped faces; caleareous; visible secondary
calcium earbonate as seams, as streaks,
and on undersides of gravel; b percent
gravel; moderately alkaline: gradual
smooth boundary.

Cea—14 to 60 inches; very pale hrown (10YR
7/4) loam, yellowish brown (10YE 5/4)
moist; massive; hard, friable: caleare-
ous; visible secondary ealeium carbonate
as seams, as streaks, and on undersides
of gravel; b percent gravel: moderately
alkaline.

The A horizon is loam 8 to 10 inches thick in cul-
tivated areas. The B2t horizon is loam or light clay
loam 3 to 7 inches thick, The combined thickness of

the A and B horizons is 10 to 15 inches. Reaction
ranges from neutral to moderately alkaline. Depth to
caleareous material ranges from 3 to 10 inches, but
some profiles are slightly caleareous in the surface
layer, Sand and gravel seams are below a depth of 40
inches in some places.

100—Stwneham loam, 0 1o 1 percemt slopes. This
level =oil is on uplands, high terraces, and henches.
This soil has a profile similar to the one deseribed as
representative of the series, but the surface layer and
the upper part of the subsoil have been mixed by plow-
ing and the resulting surface layer is about 8 to 10
inches thick.

Included with this soil in mapping are small areas
of Fort Colling and Kim soils.

Runofl is slight, and the hazard of erosion is slight.

If irriﬁateﬂ, this soil is suited to corn, sugar beets,
beans, wheat, barley, and alfalfa. It is also well suited
to pasture. Capability unit I, irrigated ; Loamy Plains
range site; windbreak suitability group 1.

101—Stoncham loam, 1 to 3 percemt slopes. This
nearly level soil is on uplands, high terraces, and
benches. This soil has the profile described as rep-
resentative of the series.

Included with this seil in mapping are small areas of
soils that are more s]nEing or less sloping. Also included
arglssmall areas of IFort Collins, Larimer, and Kim
S0115,

Runoff is medium, and the hazards of wind and
water erosion are moderate,

If irrigated, this zo0il is suited to corn, sugar beets,
beans, wheat, barley, and alfalfa. Under dryland
management it is well suited to pasture or native
grasses and, to a lesser extent, wheat and barley.
Capability units ITe-1, irrigated, and I'Ve-3, dryland;
{..aanw Plains range site; windbreak suitability group

102—S5toneham loam, 3 to 5 pereent slopes. This
gently sloping soil is on uplands and benches. This
soil has a profile similar to the one described as rep-
resentative of the series, but the ecombined thickness
of the surface layer and subsoil is about 12 inches.

Included with this soil in mapping are a few small
areas of soils that have a surface layer of sandy loam
and some areas of seoils in which shale or sandstone
is at a depth of 40 to 60 inches, Also included are a few
small areas of Fort Colling, Kim, and Larimer soils
and some areas of soils that have a subseil and under-
lring material vedder than typical of Stoneham soils.

Runofl is medium, and the hazard of erosion is
moderate,

If irrigated, this soil is suited to barley, alfalfa,
and wheat and, to a lesser extent, corn, sugar beets,
and beans. Under dryland management it is suited to
pasture or native grasses, Capability units ITle-2, ir-
rigated, and IVe-3, dryvland; Loamy Plains range site;
windbreak suitability group 1,

103—Stoneham loam, 5 to 9 percent slopes, This
strongly sloping soil is on uplands and high terraces
and benches, mainly near the edge. This soil has a pro-
file similar to the one deseribed as representative of
the series, but the comhbined surface laver and subsoil
is about 10 to 12 inches thick.

Included with this soil in mapping are small gravel
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spots and small areas of soils that are redder and have
a surface layer of sandy loam. Also ineluded are small
areas of Fort Collins, Kim, and Larimer soils.
Runoff is rapid, and the hazard of erosion is severe.
If irrigated, this soil is well suited to pasture and,
to a lesser extent, wheat, barley, and alfalfa. Under
dryland management it iz suited to pasture or native
asses, Capability units TVe-1, irrigated, and Vie-1,
ryland; Loamy Plains range site; windbreak suit-
ability group 1.

Sunshine Series

The Sunshine series consists of moderately deep,
well drained soils that formed in material weathered
from sandstone. These soils are on mountainsides and
ridges and are underlain by sandstone at a depth of 20
to 40 inches, Elevation ranges from 8,500 to 9,500 feet,
Slopes are & to 15 percent. The native vegetation is
mainly Arizona fescue, bluebunch wheatgrass, moun-
tain muhly, and big sage. Mean annual precipitation
ranges from 15 to 17 inches, mean annual air tempern-
ture ranges from 40° to 44° F, and the average frost-
free season ranges from 60 to 85 days.

In & representative profile the surface layer is gray-
ish brown stony sandy loam about 10 inches thick.
The subsurface layer is light gray stony sandy loam
ahout 5 inches thick and brown very stony clay loam
that iz mixed with light gray fine sandy loam and is
about 4 inches thick. The subsoil iz brown very stony
clay about 9 inches thick. The underlying material is
weathered and fractured sandstone.

Permeability iz slow, and the available water ca-
pacity is low. Reaction is neutral.

These aoils are uzed for native grasses.

Representative profile of Sunshine stony sandy
loam, 5 to 15 percent slopes, in native grasa, about 30
feet west of road and 0.2 mile north of fence in SE1j
sec. 9, T.11 N., R. 7T W.:

A1—0 to 10 inches; grayish brown (10YR 5/2)
stony sandy loam, very dark grayish
brown (10YR 8/2) moist; weak fine sub-
angular blocky and moderate fine gran-
ular structure; soft, very friable; 10

ercent stones; neutral; clear smooth
undary.

A2—10 to 15 inches; light grv (10YR 7/2)
stony sandy loam, grayish brown (10YR
5/2) moist; weak fine subangular struc-
ture parti to weak fine granular;
slightly hard, very friable; ‘-?.g percent
stones; neutral; gradual wavy bound-

nry.

A&B—15 to 19 inches; brown (7.5YR 5/4) very
stony eclay loam, dark brown (7.3YR
4/4) moist; moderate fine angular
blocky structure; hard, friable; this ho-
rizon consists of clayey material similar
to that of the B2t horizon which is
mixed with lighter colored fine sandy
loam similar to the A2 hovizon:; thin
patchy clay films on ped faces; 40 per-
cent stones; mneutral; diffuse wavy
boundary.

B2t—19 to 28 inches; brown (7.5YR 5/4) very
stony clay, dark brown (7T.5YR 4/4)
moist; strong medium  subangular
blocky structure: hard, firm: thin nearly
continuous elay films on ped faces; 40
pereent stones ; neutral.

Cr—28 to 40 inches: fragmental sandstone.

The Al horizon is sandy loam to loam 6 to 12 inches
thick. The A2 horizon is sandy loam to light loam 3 to
6 inches thick. The B2t horizon is clay or heavy clay
loam. Reaction ranges from slightly acid to neutral.
Content of rock fragments, mainly fagstones and
stones, ranges from 35 to 80 percent,

10d—>Sunshine stony sandy leam, 5 to 15 percent
alopes. This strongly sloping to moderately steep soil is
on ridges and mountainsides,

Included with this soil in mapping are a few small
areas of soils that are more sloping or less sloping.
Also included are a few small areas of Pendergrass
and Naz soils.

_ Runoff is medium, and the hazard of water erosion
is severe,

Thiz so0il iz suited to pasture and native grasses,
Capability unit VIe-6, dryland; Subalpine Loam range
site: not assigned to a windbreak suitability group.

Table Mountain Series

The Table Mountain series consists of deep, well
drained soils that formed in alluvium. These soils are
on low terraces and flood plains, Elevation ranges from
4,800 to 5,600 feet. Slopes are 0 to 1 percent. The
native vegetation is mainly blue grama, bluegrass,
bromegrass, and some forbs and shrubs. Mean annual
precipitation ranges from 13 to 15 inches, mean annual
air temperature ranges from 48° to H0® F, and the
frost-free season ranges from 135 to 150 days.

In a representative profile the surface laver is gray-
ish brown loam about 36 inches thick. The underging
material is brown fine sandy loam about 10 inches
thick and vellowish brown fine sandy loam about &
inches thick. Below this is sand and gravel.

Permeability is moderate, and the available water
capacity is high, Reaction is neutral above a depth of
36 inches and moderately alkaline below that depth.

These soils are used mainly for irrigated and dry-
farmed crops. A few areas are in native grasses.

Representatlive profile of Table Mountain loam, 0 to
1 percent slopes, in a cultivated area, about 850 feet
E;;!stﬁr’uf the west quarter-corner of sec. 20, T. 5 N., R.

Ap—0 to 4 inches: grayish brown (10YR 5/2)
loam, very dar ayish brown (10YR
3/2) moist; weak medium subangular
blocky structure; slightly hard, friable;
neutral; clear amooth boundary,

Al—4 to 36 inches; grayish brown (10YR 5/2)
loam, very dark grayish brown (10YR
3/2y moist: weak medium and coarse
subangular blocky structure; harvd, fri-
able; neutral; clear smooth boundary,

Clea—36 to 46 inches: brown (10YR 5/3) heav
fine sandy loam, dark brown (10Y
4/3) moist; massive; slightly hard, very
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friable; ealeareous: few spots and seams
of secondary caleium carbonate: moder-
ately alkaline: gradual smooth bound-

ary.
C2ca—46 to 51 inches; yellowish brown (10YR
5/4) fine sandy loam, dark vellowish
brown (10YR 4/4) moist; very hard,
friable; caleareous; few spots and seams
of secondary ealeium carbonate; few
medium distinet mottles: moderately
alkaline; gradual wavy boundary.
TIC3—51 to 60 inches; sand, gravel, and cobhles,

The A horizon is loam or light clay loam 20 to 40
inches thick. The C horizon is fine sandy loam, loam,
or light clay loam. Reaction ranges from neutral to
moderately alkaline. Content of rock fragments,
mainly gravel or cobbles, ranges from 0 to 15 percent.

105—Table Mountain loam, 0 to 1 percent slopes.
This level goil is on low terraces and hai.fnm lands.

Included with this soil in mapping are some small
areas of soils that have a surface layer of sandy loam
and some small areas of soils in which slopes are more
than 1 percent. Also included are a few small areas of
Caruso and Paoli soils and small areas of soils in which
sand and gravel layers are at a depth of about 40
inches.

Runoff is slow, and the hazard of ercsion is slight.
This soil is flooded or receives overflow in places.

If irrigated, this soil is well suited to corn, sugar
beets, beans, alfalfa, wheat, and barley. It is also well
suited to wheat or barley under dryland management.
Capability units I, irrigated, and IIle-1, dryland;
Overflow range site; windbreak suitability group 1.

Tassel Series

The Tassel series consists of shallow, well drained
soils that formed in material weathered from sand-
stone. These soils are on uplands and are underlain by
soft sandstone at a depth of 10 to 20 inches. Elevation
ranges from 4,800 to 5,800 feet, Slopes are 3 to 25 per-
cent, The native vegetation is blue grama, little blue-
stem, green needlegrass, and yueea. Mean annual
precipitation ranges from 12 to 15 inches, mean an-
nual air temperature ranges from 48° to 50° F, and
the frost-free season ranges from 135 to 150 days.

In a representative profile the surface laver is light
brownish gray sandy loam about 3 inches thick. The
underlying material is pale brown sandy loam about
9 inches thick over soft sandstone.

Permeability is moderately rapid, and the available
water capacity is low. Heaction is moderately alkaline.

These soils are used mainly for native grasses,

Representative profile of Tassel sandy loam, 3 to 25
percent slopes, in native grass, 1,000 feet south and
2,160 feet west of the northeast corner of zec, 11, T.
10 N, E. 63 W.;

Al—0 to 3 inches; light brownish gray (10YER
6/2) sandy loam, dark grayish brown
(I0YR 4/2) moist; moderate very fine
granular structure; soft, very friable;
caleareous; moderately alkaline; eleay
smooth boundary.

Cl—3 to 12 inches; pale brown (10YR ﬁ,-"ﬂ;
sandy loam, dark brown (10YR 4,/3

moist; weak coarse subangular blocky
structure; slightly hard, very friable:
caleareous; moderately alkaline; grad-
ual wavy boundary.

C2r—12 t.;:- 80 inches; gray ealcareous soft sand-
stone.

The Al horizon is sandy loam or fine sandy loam 2
to 5 inches thick. The C horizon is sandy loam or fine
sandy loam 8 to 14 inches thick. Depth to ealeareous
material ranges from 0 to 4 inches. Reaction ranges
from mildly alkaline to moderately alkaline.

106—Tassel sandy loam, 3 to 25 percent slopes. Thiz
geﬁnt]z.' a}lcming to moderately steep soil is on uplands
(fig. 11}.

Included with this seil in mapping are some small
areas of soils that have sandstone fragments on the
surface and outcrops of sandstone, Also included are
small areas of Nelson soils.

Runoff is medium to rapid, and the hazard of erosion
is severe,

This soil is suited to pasture or native grasses. Ca-
pability unit Vle-3, dryvland; Sandstone Breaks range
site; windbreak suitability group 3.

Thedalund Series

The Thedalund series consists of moderately deep,
well drained soils that formed in material weathered
from sandstone and shale. These soils are on uplands
and are underlain by soft sandstone and shale at a
depth of 20 to 40 inches. Elevation ranges from 4,800
to 5,600 feet. Blopes are 0 to 9 percent. The native
vegetation js hlue grama, buffalograss, sage, and
cactus, Mean annual precipitation ranges from 13 to
15 inches, mean annual aiy temperature ranges from
48° to 507 F, and the frost-free season ranges from
135 to 150 days.

In a representative profile the surface laver is gray-
ish brown loam about 6 inches thick. The subsurface
layer is light olive brown loam 8 inches thick. The
underlying material iz light yellowish brown loam
about 23 inches thiek over soft shale and sandstone,

Permeability is moderate, and the available water
capacity is medium. Reaction is neutral above a depth
of about 6 inches, mildly alkaline hetween depths of &
and 14 inches, and mn-d?eraiely alkaline below a depth
of 14 inches.

These soils are used mainly for native grasses and
dryfarmed crops. A few areas are used for irrigated
CrOps.

Representative profile of Thedalund loam, 3 to 9
percent slopes, in native grass, 1,150 feet east and
1,400 feet south of the northwest corner of sec., 33, T.
11 N, R. 68 W.:

Al—0 to 6 inches: gi']m}'ish brown (10YR 5/2)
loam, dark hrown (10YR 4/2) moist;
weak medium and fine granular strue-
ture; soft, friable; neutral; clear smooth
boundary.

AC—6 to 14 inches; light olive brown (2.5Y 5/4)
loam, olive brown (2.5Y 4/4) moist:
massive; slightly hard, friable: ealeare-
ous; mildly alkaline; clear smooth
boundary.

Cl—14 to 37 inches; light yellowish brown (2.5Y
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Figure 11.—Area of Tassel sandy loam, 3 to 25 percent slopes, in forcground ; Cache La Poudre river valley in back ground,

6/4) loam, light olive brown (2.5Y §5/4)
moist; massive; hard, very friable; cal-
careous; moderately alkaline: ¢lear
smooth boundary.

C21—37 to 60 inches; light gray (2.5Y 7/2) dr
and meist interbedded shale and sand-
stone.

The Al horizon is loam or light clay loam 4 to 11
inches thick, The C horizon iz loam or iiﬂ'ht clay loam,
Dapth to calecareous material ranges from 0 to 6 inches.
Reaction ranges from neutral to moderately alkaline.
Content of rock fragments ranges from 0 to 15 percent
throughout, but particularly in the surface laver.

107—Thedalund loam, O to 3 pereent slopes. This
nearly level soil is on uplands. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is about 8 inches thick.

Included with this soil in mapping are some small
areas of soils that are more sloping and a few small
areas of Kim soils,

Runoff is slight, and the hazard of erosion is slight
to moderate,

If irrigated, this soil is suited to barley, wheat, and
corn and, to a lesser extent, alfalfa and sugar beets.
Under dryland management it is suited to wheat and
barley. It is also well suited to pasture and native

grasses, Capability units I1le-3, irrigated, and IVe-3,
dryland: Loamy Plains range site: windbreak suit-
ability group 1. i

108—Thedalund loam, 3 to 9 percent slopes, This
=ently sloping to moderately sloping soil is on uplands,
This soil has the profile described as representative of
the series.

Included with this soil in mapping are a few small
areas of soils that are more sloping or less sloping.
Also included are a few small aveas of soils that have a
surface layer of clay loam and small areas of Kim,
Cushman, and Midway soils. o

Iiunoff is medium, and the hazard of evosion is mod-
erate.

If irrigated, this soil is suited to barley, wheat,
alfalfa, and pasture. Under dryland management it is
suited to pasture or native grasses. Capability units
IVe-1, irrigated, and VIe-1, drvland; Loamy Plains
range site; windbreak suitability group 1.

Thiel Series

The Thiel seriez consists of deep, well drained soils
that formed in alluvium or glacial outwash. These soils
are on terraces and high benches and are underlain by
sand and gravel at a depth of 20 to 40 inches. Elevation



56 SOIL SURVEY

ranges from 7,500 to 8,500 feet. Slopes are 5 to 25 per-
cent. The native vegetation is mainly Idaho fescue,
needleandthread, and sage. Mean annual precipitation
ranges from 15 to 18 inches, mean annual air tempera-
ture ranges from 42° to 44° F, and the frost-free sea-
son ranges from 60 to 85 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 4 inches thick, The subsoil
is brown very gravelly sandy loam about 8 inches
thick and light yellowish brown very gravelly light
sandy elay loam about 2 inches thick. The underlying
material is very gravelly sandy loam about 16 inches
thick over very pale brown extremely gravelly sand,

Permeability 15 moderately rapid nbove a depth of
about 30 inches and very rarlsid below that depth. The
available water capacity is low to medium. Reaction
iz neutral above a depth of 8 inches, slightly acid be-
tween depths of 8 and 12 inches, and moderately alka-
line below a depth of 12 inches.

These zoils are used mainly for native grasses.

Representative profile of Thiel gravelly sandy loam,
2 to 25 percent slopes, in native grass, about 2,350 fest
east and 100 feet north of the southwest corner of sec.
4, T.12N, R. 7T W.:

Al—D to 4 inches; brown (10YR 4/8) gravelly
sandy loam, dark brown (10YR 3/3)
moist; strong fine granular structure;
soft, very friable; 40 percent fine and
very fine angular granite gravel: neu-
tral; clear smooth boundary.
to 8 inches; brown (7.5YR 5/3) very
gravelly sandy loam, dark ‘brown
(1.50YR EEEL muist; moderate medium
subangular blocky structure parting to
strong medium granunlar: slightly hard,
very friable; thin clay films on ped faces
and on gravel fragments and as bridges
between sand grains: 50 percent fine an-
gular granite gravel; mneutral; clear
smooth boundary.

E22t—8 to 12 inches; brown (7.5YR 5/4) very
gravelly sandy loam, dark brown (7.5YR
4/4) moist; moderate medium subangu-
lar blocky structure parting to strong
medium granular; extremely hard, very
friable; common thin elay films on ped
faces and on gravel fragments and as
bridges between sand grains; 50 percent
fine granite gravel; slightly acid; clear
wavy boundary.

B3ea—12 to 14 inches; light wellowish brown
(10YR 6/4) wvery gravelly light san
clay loam, dark yellowish brown (10Y
4/4) moist: weak medium subangular
blocky structure; extremely hard, very
friable; few clay films on gravel frag-
ments; few clay bridges between sand
grains; 50 percent fine granite gravel;
modernate continuous accumulation of
secondary ealeium earbonate as soft con-
cretions; caleareons; moderately alka-
line ; diffuse wavy boundary,

Clea—14 to 30 inches; very pale brown (10YR
8/8) very §ravelty sandy loam, pale
brown (10YR 6/3) moist; single

B2it—a

grained; extremely havd, very friable:
60 percent fine and very fine granite
gravel; strong continuous horizon of
secondary carbonate accumulation and
carbonate in  finely divided marl-like
forms; ealearecus; moderately alkaline;
diffuse wavy boundary,

ITC2¢a—30 to 60 inches; very pale brown (10YR
7/3) extremely gravelly sand, brown
(LOYR 5/3) moist: single grained: very
hard, loose; 70 percent fine angular
granite gravel; moderate continuous ho-
rizon of secondary ecarbonate acecumula-
tion and ealcium earbonate mostly in
seams and streaks or as coatings on
coarse fragments; content of carbonate
decreases with depth; ealeareouns; mod-
erately alkaline.

The A horizon is sandy loam to very gravelly sandy
loam 3 to 8 inches thick. The combined thickness of
the A and B horizons ranges from 8 to 15 inches, The
B hovizon is very gravelly sandy loam or very gravelly
sandy clay loam. Depth to caleareous material ranges
from 6 to 15 inches. Content of rock fragments, mainly
fine granitic gravel, ranges from 35 to 80 percent.

109—Thiel gravelly sandy loam, 5 to 25 percent
slopes. This strongly sloping or moderately steep soil is
unﬁlh benches, terraces, and alluvial fans.

Included with this soil in mapping are small arveas of
goils that lack lime accumulations and a few small
areas of soils that are underlain by sand and gravel at
a shallow depth.

Runoff is medium to rapid, and the hazard of water
erosion is moderate to severe,

This soil is suited to pasture and native grasses.
Capability unit VIe-7, dryland; Dry Mountain Loam
range site; not assipned to a windbreak suitability
group.

Tine Series

The Tine series consists of deep, well drained or
somewhat excessively drained soils that formed in ma-
lerial weathered from alluvium or glacial outwash.
These soils are on terraces and benches and are under-
lain by sand and gravel at a depth of 10 to 20 inches.
Elevation ranges from 7,500 to 9,000 feet. Slopes ave
0 to 40 percent. The native vegetation is mainly wheat-
grass, junegrass, sedges, and sagebrush. Mean annual
precipitation ranges from 13 to 17 inches, mean annual
air temperature ranges from 42° to 44° F, and the
frost-free season ranges from 60 to 85 days. !

In a representative profile the surface layer iz brown

velly sandy loam about 15 inches thick, The under-

ﬁrri];g material is vellowish brown very gravelly loamy

ﬁand about 3 inches thick over sand, gravel, and cob-
les,

Permeability is moderately rapid above a depth of
about 15 inches and rapid below that depth, The avail-
able water capacity is low. Reaction is slightly acid.

These soilz are used mainly for native prasses.

Representative profile of Tine gravelly sandy loam,
0 to 3 percent slopes, in native grass, about 2,000 feet
south and 1,700 feet west of the northeast corner of
sec. 85, T. 12N, R. TT W.;
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Al11—0 to B inches; brown (10YR 4/3) gravelly
sandy loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular
structure; soft, very friable; 25 percent
gravel; slightly acid; eclear smooth
boundary.

Al12—8 to 15 inches; brown (10YR 4/3) gravelly
sandy loam, very dark grayvish brown
(10YR 3/2) moist; weak coarse suban-
gular blocky and weak fine granular
structure : slightly hard, very friable: 26
percent  gravel; slightly aeid; clear
smooth boundary.

(C1—15 to 18 inches; yellowish brown (10YR 5/4)
very gravelly loamy sand, brown (10YR
ria‘g moist ; massive; slightly hard, very
friable; 40 percent gravel; slightly acid;
gradual smooth boundary.

IIC2—18 to 60 inches; sand, gravel, and cobbles.

The A horizon iz sandy loam to very gravelly or
cobbly sandy loam 6 to 15 inches thick. The A and C
horizons range from slightly acid to mildly alkaline,
Depth to uniformly ealeaveous material is more than
40 inches. Inconsistent zones of calcareous material
oceur above a depth of 40 inches in placez. Content of
rock fragments in the IIC horizon is 35 to 80 percent.

110—Tine gravelly sandy loam, 0 to 3 percent
slopes. This nearly level soil is on terraces, benches, and
outwash plains. This soil has the profile described as
representative of the series.

Included with this scil in mapping are a few small
areas of soils that have more lime in the profile. Also
included are small areas of Tine cobbly sandy loam and
a few areas of soils that are more sloping.

Runoff is slow, and the hazard of erosion is alight.

This ao0i] is suited to pasture or native grasses. Ca-
pability unit VIe-7, drvland: Dry Mountain Loam
range site; not assigned to a windbreak suitability
group.

111—Tine cobbly sandy loam, 15 to 40 pereent
glopes. Thiz moderately steep or steep soil is on the
edges of terraces and genr:hes. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is about 6 to 8 inches thick
and it contains more cobbles,

Included with thiz soil in mapping are small areas
of Tine gravelly sandy loam and some small areas of
soils in which sandstone or shale is at a depth of 40 to
60 inches.

Runoff is medium to rapid, and the hazard of water
erosion is moderate to severe,

This soil is suited to pasture or native grasses, Ca-
pability unit VIIle-1, dryland; Dry Mountain Loam
range site; not assigned to a windbreak suitability
group.

Trag Series

The Trag series consists of deep, well drained soils
that formed in material weathered from granite and
schist. These seils are on uplands and side slopes, Ele-
vation ranges from 6,800 to 7,200 feet. Slopes are 5 to
30 percent. The native vegetation is mainly blue

rama, big and little bluestem, junegrass, and some
orbs, shrubs, and seattered ponderosa pine. Mean an-

nual precipitation ranges from 15 to 18 inches, mean
annual air temperature ranges from 44° to 46° F, and
the frost-free season ranges from 75 to 100 days.

In a representative profile (fig. 12) the surface
layer is dark grayish brown sandy loam about 9 inches
thick. The subseil is brown clay loam about 26 inches
}i]lil:k, The underlyving material is brown sandy clay
aam.

Permeability is moderate, and the available water
capacity is high. Reaction is slightly acid above a
depth of about 9 inehes and neutral below that depth.

These soils are used mainly for native grasses and
recreation.

Representative profile of Trag sandy loam in an
aren of Trag-Moen complex, 5 to 30 percent slopes, in
native grass, about 2,350 feet east and 600 feet south
af the northwest corner of sec. 10, T. T N., R. T1 W.:

Al—0 to 9 inches, dark grayish brown (10YR
4/2) sandy loam, very dark brown
(10YR 2/2) moist; weak medium sub-
angular blocky structure parting to mod-
erate fine granular; soft, very friable;
slightly acid: clear wavy boundary,

B1—9 to 16 inches: brown (10YR 5/3) light clay
loam, dark brown (10YR 3/3) moist;

Figure 12 —Profile of Trag sandy loam.
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weak medium prismatic strueture part-
ing to moderate medium subangular
blocky; hard, firm; thin patchy clay
films; neutral; elear wavy boundary.

B2t—16 to 35 inches; brown (7.5YR 5/4) clay
loam, dark brown (7.5YR 4/4) moist:
moderate medium  prismatie strueture
garting to moderate medium subangular

locky ; very hard, firm; thin nearly con-
tinuous clay films; neutral; clear smooth
boundary.

C—35 to 60 inches; brown (7.5YR 5/4) sand
clay loam, dark brown (75YR 4/4
moist; weak medium subangular blocky
structure; very hard, friable; neutral,

The A horizon is loam or sandy loam 5 to 12 inches
thick. The combined thickness of the A and B horizons
ranges from 24 to 44 inches. The B horizon is light
clay loam or heavy loam. Thickness of the mollic
epipedon is 7 to 20 inches. Bedrock is at a depth of 50
to 60 inches in some profiles. Coarse fragments, mainly
r_-u]bh]es and stones, make up 0 to 15 percent of the
solum,

112—Trag-Moen complex, 5 to 30 pereent slopes.
This complex consists of strongly sloping to steep soils
on mountainsides and ridges. It is about 45 percent
Trag sandy loam and about 40 percent Moen loam.
Tl'n%' sandy loam iz more nearly level and at the hase
of slopes, and Moen loam is on ridgetops and higher
side slopes,

Included with this soil in mapping are about 15 per-
cent areas of Breece soils and Rock outerop.

Rumnoff is medium to rapid, and the hazard of erosion
is moderate to severe.

These soils are suited to pasture and native grasses.
Capability unit Vle-5, dryland; Loamy Park range
site; not assigned to a windbreak suitability group.

Ulm Series

The Ulm series consists of deep, well drained soils
that formed in mixed alluvium from shale. These soils
are on fans and side slopes. Elevation ranges from
4,200 to 5,600 feet, Slopes are 0 to 5§ ent. The
native vegetation is mainly blue grama, uffalograss,
western wheatgrass, and cactus, Mean annual precip-
itation ranges from 13 to 15 inches, mean annual air
temperature ranges from 48° to 50° F, and the frost-
free season ranges from 135 to 150 days.

In a representative profile the surface layer is gray-
ish brown clay loam about 4 inches thick. The suhsoil
is light brownish gray and light olive brown clay loam
about 18 inches thick. The underlying material is light
yellowish brown clay loam and silty clay loam.

Permeahility is moderately slow, and the available
water capacity is high. Reaction is mildly alkaline
above a depth of about 14 inches and moderately alka-
line below that depth.

These soils are used for irrigated and dryfarmed
erops and for pasture and native grasses.

Representative profile of Ulm clay loam, 0 to 8 per-
cent slopes, in dryfarmed cropland, about 700 feet
north and 100 feet east of the southwest corner of sec.
33, T 6N, R.G8W.:

Ap—U to 4 inches; grayish brown (2.5Y 5/2)

clay loam, dark grayish brown (2.5Y
4/2) moist; moderate fine subangular
blocky structure parting to moderate
fine granular; slightly hard, friable:
mildly alkaline; clear smooth boundary,
B2t—4 to 14 inches; light brownish gray (2.5Y
6/2) heavy clay loam, grayish brown
(2.6Y 5/2) moist; moderate medium
prismatic structure parting to moderate
medium subangular blocky: havd, firm:
thin nearly continuous clay films; mildly
alkaline; gradual smooth boundary,
B3ea—I14 to 22 inches; light olive brown (2.5Y
5/4) clay loam, olive brown (2.5Y 4/4)
maoist; weak medium prismatic structure
parting to moderate medium subangular
blocky; hard, firm; thin patchy clay
films; caleareous; secondary caleium
carbonate as spots and seams: moder-
ately alkaline; gradual smooth boundary.
Clea—22 to 34 inches; light vellowish brown
(2.6Y 6/4) clay loam, light olive brown
(2.5Y 5/4) moist; massive; hard, firm;
ealeareous; visible secondary caleium
carbonate as seams and spots; moder-
ately alkaline; gradual smooth boundary.
C2ea—34 to 60 inches; light vellowish brown
(2.6Y 6/4) silty clay loam, light olive
brown (2.5Y 5/4) moist; massive; hard,
friable; calcareous; visible secondary
caleium carbonate as seams and spots;
moderately alkaline,

The A horizom is clay loam or silty elay loam 4 to 12
inches thick. The B2t horizon is heavy clay loam or
light elay. The combined thickness of the A and B
horizons ranges from 20 to 40 inches. Depth to eal-
carecus material typically iz about 10 to 14 inches, but
some profiles are slightly caleareous in the surface
layer. Shale is at a depth of 40 to 60 inches in some
profiles. Reaction ranges from neutral to moderately
alkaline.

113—Ulm clay loam, 0 to 3 pereent slopes. This
nearly level soil is on valleysides, fans, and uplands.
This sail has the profile deseribed as representative of
the series.

Ineluded with this zoil in mapping are a few small
areas of soils that are more sloping. Alzo included are
some small arens of Heldt and Renohill seils.

Runoff is slow to medium, and the hazard of eroszion
is moderate.

If irrigated, this soil is suited to corn, sugar beets,
wheat, barley, beans, and alfalfa. Under dryland
management it is suited to pasture and native grasses,
Capability unit Ile-1, irrigated, and 1Ve-3, dryland;
?Iayey Plains range site; windbreak suitability group

114—Ulm elay loam, 3 to 5 percent slopes. This
gently sloping soil is on valleysides, fans, and uplands.
This soil has a profile similar to the one deseribed as
representative of the series, but the combined thickness
of ]Ehe surface layer and subseil is about 18 to 20
inches.

Included with this soil in mapping are a few small
areas of soils that are move sloping or less sloping and
a few areas of soils that have a surface layer of clay.
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AI_?n included are small areas of Heldt and Renohill
B0O118.

Runoff is medium, and the hazard of erosion is
moderate,

If irrigated, this soil is suited to wheat, barley, and
alfalfa and, to a lesser extent, corn, sugar beets, and
beans, Under dryland management it is suited to wheat
and barley, It is also well suited to pasture and native
grasses. Capability units I1le-1, irrigated, and 1Ve-3,
dryland; Clayey Plains range site; windbreak suit-
ability group 1.

Weld Series

The Weld series eonsists of deep, well drained soils
that formed in uniform textured, silty, wind-deposited
material. These soils are on uplands, Elevation ranges
from 4,800 to 5,600 feet. Slopes ave 0 to 3 percent.
The native vegetation is mainly blue grama, western
wheatgrass, sage, and cactus, Mean annual precipita-
tion ranges from 18 to 15 inches, mean annual aiy
temperature ranges from 48° to 50 F, and the frost-
free season ranges from 135 to 150 days.

In a representative profile the surface layver iz gray-
ish brown silt loam about 7 inches thick, The upper
part of the subsoil is dark brown light silty clay about
8 inches thick, and the lower part is brown and pale
brown silty elay loam about 15 inches thick. The under-
lying material iz pale brown silt loam.

Permeability is moderate above a depth of about 7
inches, moderately slow between depths of 7 and 20
inches, and moderate below a depth of 20 inches, The
available water capacity is high. Reaction is neutral
above a depth of about 15 inches, mildly alkaline be-
tween depths of 15 and 20 inches, and moderately
alkaline below a depth of 20 inches,

These soils are used mainly for irrigated and dryv-
farmed crops.

Representative profile of Weld silt loam, D to 8 per-
cent slopes, in a cultivated area, about 50 feet west of
the east quarter corner of sec, 36, T. 6 N., R. 68 W.:

Ap—0 to 7 inches; gravish brown (10YR 5/2)
silt loam, wvery dark grayish brown
(10YR 3/2) moist; weak medium sub-
angular blocky and weak medium and
fine granular structure; soft, very fri-
able; neutral; clear smooth boundary,
to 15 inches; dark brown (10YR 4/3)
light silty clay, dark brown (10YR 3/3)
moist; moderate medium prismatic
structure parting to moderate to strong
medium and fine angular and sub-
angular blocky; hard, very firm; thin
nearly continuous clai; films on peds;
neutral; clear smooth boundary.
B22tca—15 to 20 inches; brown (L0YR 5/3) silty

clay loam, dark brown (10YR 4/8)
moist; moderate medium prismatic
structure parting to moderate medium
angular and subangular blacky; slightly
hard, firm; thin nearly continuous elay
films on peds: ealeareous: visible second-
ary caleium earbonate as streaks and
seams; mildly alkaline; clear smooth
boundary,

2Lt—7

B3ca—20 to 30 inches; pale brown (10YR 6/3)
light silty clay loam, brown (10YR 5/8)
moist; weak medium prismatie structure
Eurting to moderate medium subangular

locky; slightly hard, friable: thin

patchy clay films on peds; caleareous;
visible secondary caleium carbonate as
spols and finely divided forms; moder-
ately alkaline; clear smooth boundary.

Cea—30 to 60 inches; pale brown (10YR 6/3)
gilt loam, brown (10YR 5/3) moist; mas-
give; soft, very friable; calcareous; vis-
ible secondary ealeium earbonate as spots
and finely divided forms: moderately
alkaline,

The A horizon is loam or silt loam 5 to 12 inches
thick. The B2t horizon iz heavy silty elay loam or
silty clay., The combined thickness of the A and B
horizons ranges from 15 to 35 inches. Reaction ranges
from neutral to moderately alkaline.

115—Weld silt loam, 0 to 3 percent slopes. This
nearly level soil is on uplands.

Included with this seil in mapping are a few small
areas of soils that are s]i%htly more sloping and a few
small areas of soils that have a surface laver of silty
elay loam. Also included are small areas of Wiley soils.

Runoff is slow. The hazard of erosion is slight, but
erosion losses are high sometimes following heavy rain.

If irvigated, this soil is well snited to corn, sugar
beets, beans, wheat, barley, and alfalfa. Under dryland
management it is suited to wheat and barley. It is also
well suited to pasture and native grasses. Capability
units Ile-1, irrigated, and I11Te-6, drvland; Loamy
Plains range site; windbreak suitability group 1.

Wetmore Series

The Wetmore series consists of shallow, well drained
soils that formed in material weathered from granite.
These soils are on mountainsides and ridges and are
underlain by granite bedrock at a depth of less than 20
inches. Elevation ranges from 6,500 to 2,000 feet,
Slopes are 5 to 40 percent., The native vegetation is
mainly ponderosa pine and Douglas fir and an under-
story of grasses and shrubs. Mean annual precipitation
ranges from 15 to 18 inches, mean annual air tempera-
ture ranges from 42° to 46° F, and the frost-free
season ranges from 75 to 100 days.

In a representative profile a 2-inch-thick layer of
organic material is on the surface. The surface layver iz
dark gray gravelly sandy loam about 2 inches thick.
The subsurface layer is pinkish gray gravelly loamy
sand about 3 inches thick, The subsoil is pinkish gray
very gravelly loamy sand about 11 inches thick. Below
this is granite hedrock.

Permeability is rapid, and the available water eca-
pacity is low. Reaction is slightly acid.

These soils are used mainly for forest and recreation.
Some areas are used for grazing.

Representative profile of Wetmore gravelly sandy
loam in an area of Wetmore-Boyle-Rock outerop com-
plex, 5 to 60 percent slopes, in forest, about 800 feet
ﬁﬂ of the southwest corner of sec. 13, T. 9 N., R. 75
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(01—2 inches to 0; partly decomposed needles,
leaves, and twigs.

Al—0 to 2 inches: dark gray (10YR 4/1) grav-
elly sandy loam, black (10YR 2/1)
moist ; weak fine granular structure ; soft,
very friable; 15 percent fine granitic
gravel; slightly acid; abrupt smooth

houndary,
A2—2 to b inches; pinkish gray (7.5YR 6/2)
gravelly loamy sand, dark brown

(T.5YR 4/2) moist; weak thin pla
structure; soft, very friable: about 1
percent fine granitic gravel; slightly
aeid; gradual wavy boundary,

B2t—5 to 16 inchez; pinkish gray (7.5YR 6/2)
gravell loamy sand, dark brown
(7.5 4/2) moist; massive; slightly
hard, very friable; seams and nodules of
brown (T5YR 4/8) light sandy clay
loam embedded in material similar to
that of the A2 horizon; some clay films
bridging sand grains and on peds of
ﬂ.ant{'y? clay loam material; 40 percent
gravel and stones; slightly acid; clear
wavy boundary.

R—16 inches: granite hedrock,

The A horizon iz sandy loam or loamy sand 0 to 3
inches thick. The B2t horizon iz heavy sandy loam or
sandy clay loam. Tt consists of lamellae about 14 to
¥ inch thck imbedded in a matrix of loamy sand or

ight sandy loam. Content of rock fragments ranges

from 35 to 60 percent in the B2t horizon. Depth to
bedrock ranges from & to 20 inches. Reaction ranges
from slightly acid to neutral.

116—Wetmore-Boyle-Moen complex, 5 1o 40 percent
slopes. This complex consists of strongly sloping to
steep soils on mountainsides and ridges. It is about 35
percent Wetmore gravelly sandy loam, about 25 per-
cent Boyle gravelly sandy loam, and ahout 25 percent
Moen loam. The Wetmore soil is in forest. The Bovle
soil is more sloping in grassed areas, The Moen soil is
flatter in grassed areas.

Included with these soils in mapping is about 15
percent areas of Ratake and Trag soils and Rock out-
crop.

Runoff is rapid, and the hazard of erosion is severe,

These zoilz are suited to native grasses and wood-
land, They are also used for recreation. Capability
unit VIls-1, drfland- Wetmore soil not assigned to a
range site, Boyle soil in Rocky Loam range site, and
Moen seil in Loamy Park range site; woodland suit-
ability group 6d1; not assigned to a windbreak suit-
ability group.

117—Wetmaore-Boyle-Rock outerop complex, 5 to
60 percent slopes. s complex consists of strongly
sloping o very steep soils on mountainsides and ridges
(fig. 13). It is about 85 percent Wetmore gravelly
sandy loam, about 30 percent Boyle gravelly sandy
loam, and about 25 percent Rock outerop. Wetmore

ravelly sandy loam is in forest, Boyle gravelly sandy
vam is in open grassed areas, and Rock outerop oceurs
throughout but is commonly near ridgetops and is
steeper. The Wetmore soil has the profile descvibed as
representative of the Wetmore series, The Boyle zoil

has ﬁ}]mﬂle gimilar to the one deseribed as representa-
tive of the Boyle series,

Included with these soils in mapping are minor areas
of Redfeather and Schofield soils.

Runoff is rapid, and the hazard of erosion is severe,

These soils are suited to woodland or native grasses,
They are also used for recreation, as sites for summer
homes, and for wildlife habitat. Capability unit VI1Is-1,
dryland ; Wetmore soil and Rock outerop not assigned
te a range site, and Boyle soil in Rocky Loam range
site; woodland snitability group 8x1: not assigned to a
windbreak suitability group.

Wiley Series

The Wiledv series consists of deep, well drained soils
that formed in uniform, silty, wind-deposited material.
These soils are on uplands. Elevation ranges from
4,800 to 5,600 feet. Slo are 1 to 9 percent. The
native vegetation is mainly blue grama, western wheat-
grass, and cactus. Mean annual preeipitation ranges
from 13 to 15 inches, mean annual air temperature
ranges from 48° to 50° F, and the frost-free season
ranges from 135 to 150 days.

In a representative pmﬂ{e the surface layer is brown
gilt loam about 6 inches thick. The upger part of the
subsoil is brown and pale brown silty clay loam about
9 inches thick, and the lower part is pale brown silt
loam about 8 inches thick, The underlying material is
pale brown zilt loam.

Permeability is moderate, and the available water
capacity is high. Reaction is mildly alkaline above a
depth of 10 inches and moderately alkaline helow
that depth.

These soils are used for irrigated and dryfarmed
erops and for pasture and native grasses.

epresentative profile of Wiley silt loam, 3 to 5

percent slopes, in cropland, about 50 feet north and
%’Tﬂ fe‘f‘.-’t east of the southwest corner of sec. 23, T, 8 N.,

. 6B W.:

Ap—0 to 6 inches; brown (10YR 5/3) silt loam,
dark brown (10YR 4/3) moist; weak
very fine granular structure; slightly
hard, friable; caleareous; mildly alka-
line; abrupt smooth boundary.

B21t—6 to 10 inches; brown (10YR 5/3) silty
clay loam, dark brown (10YR 4/3)
moist: weak to moderate medium
prismatic structure parting to moderate
medium subangular blocky; very hard,
friable; thin continuous clay films on soil
aggregates; caleareous; mildly alkaline;
clear smooth boundary,

B22tca—10 to 15 inches: pale brown (10YR 6/3)
silty elay loam, dark brown (10YR 4/3)
moist; weak to moderate medium sub-
angular blocky strueture; hard, frinble;
very thin patchy clay films on vertical
and horizontal faces of soil aggregates;
visible secondary ecaleium carbonate as
soft spots; calcareous; moderately alka-
line; gradual smooth houndary.

B3ca—15 to inches; pale brown (10YR 6/3)
heavy silt loam, brown (10YR 4/3)
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Figure 13.—Area of Wetmore-Boyle-Rock outerop complex, 5 to 60 percont slopes.

moist; weak medium subangular blocky
structure: hard, friable: visible caleinm
carbonate as soft spots; calenreous; mod-
erately alkaline: gradual smooth bound-

ary.

Clea—23 to 32 inches; pale brown (10YR 6/3)
heavy silt loam, brown (10YR 5/3)
moist: very weak to weak medium sub-
angular blocky structure; hard, very fri-
able; visible calcium carbonate as small
spots: ealeareous; moderately alkaline;
clear smooth boundary.

C2—32 to 60 inches; pale brown (10YR 6/3)
silt loam, :.-'eiluwish brown (10YR 5/4)
muoist; massive; slightly hard, very fri-
able: ealeareous; moderately alkaline.

The A horizon is loam, silt loam, or light silty clay
loam 6 to 12 inches thick, The B horizon is silty clay
loam or heavy silt loam, and visible accumulations of
secondary ealeium earbonate arve in the lower part.
The combined thickness of the A and B horizons ranges
from 15 to 35 inches.-Depth to caleareous material
ranges from 0 to 6 inches. Reaction ranges from mildly
alkaline to strongly alkaline.

118—Wiley silt loam, 1 to 3 percent slopes. This
nearly level soil is on uplands. This soil has a profile
similar to the ome described as representative of the
series, but the combined thickness of the surface layer
and subsoil is about 28 inches.

Included with this soil in mapping are a few small
areas of soils that have a subsurface layer of silt loam.
Also included are some small areas of soils that are
more sloping or less sloping and some areas of soils
that have a surface layer of silty clay loarm.

Runoff is slow to medium, and the hazard of erosion
iz moderate.

If irrigated, this soil is suited to corn, sugar heets,
beans, alfalfa, wheat, and barley. Under diyland
management it is suited to wheat and barley. It is also
well suited to pasture and native grasses. Capability
units Ile-1, irrigated, and IVe-3, dryland; Loamy
Plains range site; windbreak suitability group 1.

119—Wiley silt loam, 3 1o 5 percent glopes. This
gently sloping soil is on uplands., This soil has the
profile deseribed as representative of the series.

Included with this soil in mapping are a few small
areas of soils that have a subsurface layer of silt loam
or loam. Also included are a few small areas of goils
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that are more sloping or less sloping and a few small
ftrl:as of soils that have a surface layer of silty clay
LENE

Runoff is medium, and the hazard of erosion is
moderate,

If irrigated, this soil is suited to barley, wheat, and
alfalfa and, to a lesser extent, corn, sugar beets, and
beans, Under dryland management it is suited to wheat
and barley. It is also well suited to pasture and native
grasses. Capability units ITTe-2, irrigated, and 1Ve-3,
dryland; Loamy Plains range site; windbreak suit-
ability group 1.

Use and Management of the Soils

This section first discusses cropping system and gen-
éral management suitable for use of irrigated and
dryfarmed soils. It then describes the system of ca-
pability classification used by the Soil Conservation
Service and it discusses management of the soils by
capability units. A table showing the estimated yields
of the prineipal irrvigated and dryfarmed erops grown
in the survey area is also given. It also describes use
and management of the =oils for range, woodland,
windbreaks, wildlife habitat, and recreation, Finally,
this section discusses soil properties, soil and water
features, and engineering uses of the soils.

Management of Irrigated Soils®

The main irrigated crops in Larimer County Avea
are corn, su%;:u' beets, alfalfa, barley, dry beans, oats,
and wheat. Generally, in most of the irrigated areas,
the length of the growing season permits three cuttings
of alfalfa and allows for maturation of selected
varieties of corn, In the foothills the growing season
is generally too short for maturing corn, Vegetables,
such as sweet corn, fomatees, pumpkins, eucumbers,
cabbage, onions, peppers, peas, and red beets, are suited
to much of the Avea but are grown only on a limited
acreage. Most of the barley grown is malting barley.

In 1969 about 96,000 acres in the survey area was
irrigated. The irrigated areas are mainly in the south-
enstern part of the survey area, but areas of irrigated
meadows are in the foothills and mountains, including
those along the Laramie River in the northwestern part.

Most of the water for irrigation and domestic uses
iz supplied by the river systems in the survey area.
The main streams are the Cache La Poudre and Big
Thompson Rivers and their tributaries. In addition,
much of the Area is served by the Colorado RBig
Thompson Transmountain Diversion Project. This
project supplies supplemental water, and in most years
it insures a supply of late-season irvigation water.

Most of the water from the river systems is stored
in the many lakes and reservoirs during spring runoff
and is released as needed. A few farms have irrigation
“Huf that are used mainly for supplemental irrigation
water.

One or more methods of irrigation can be used on
the soils of the survey area. Methods used are border
irrigation, furrow irrigation, controlled flooding, sprin-
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kler irvigation, and corrugation irrigation, The method
ttl:r be used must be designed to fit the soil and the
slope.

Border irrigation is used on nearly level fields that
are planted with close-growing crops, such as alfalfa
or small grain, In this method water flows down a
narrow strip between ridges and soaks into the soil,
Uniform grades are necessary to insure an even dis-
tribution of water and to prevent ponding.

Furrow irrigation is most commonly used on row
crops, such as corn, beets, and beans, Water is taken
from ditches by siphon tubes, gated pipe, or euts in the
ditchbank and is applied in the furrows between the
rows of plants. On sloping soils contour furrows pro-
vide more uniform irrigation and help to control
erosion.

Controlled flooding is used on close-growing crops.
In this method water is flooded down the slope between
elosely spaced field ditches.

Sprinkler irrigation iz used where the slopes are
uneven or steep and in most of the areas that have
irrigation wells. An advantage of sprinklers is that
less land leveling is required. Sprinklers are also ad-
vantageous in years when preemergence irrigations
are necessary. Evaporation losses are higher in places
than with other forms of irrigation, and wind drift
causes uneven application of water in Plaoes.

Corrugation irrigation is used mainly on small grain
crops and on fields that do not have uniform grades,

he more efficiently water is applied, the smaller
the amount of water that is needed. If irrigation runs
are too long or the water is allowed to run for too long
a time, water penetrates helow the root zone and is lost.
Water is also lost in runofl at the lower end of the
field. If the runs are too long, the soils at the upper
end of the field become wet below the root zone before
the soils at the lower end have received enough water.

The amount of moisture that can be retained by the
soil depends largely on the texture and thickness of
the suili’. In general, loamy sands and fine sands hold
about 0.05 to 0.08 inch of water per inch of soil depth;
sandy loams, about 0.11 to 0.1% inch per inch: elay
loams, about 0.19 to 0.21 inch per inch; and clays,
about 0,14 to 0.7 inch per ineh.

Irrigating to obtain high production without waste
of either soil or water requires the use of ecertain
management practices. These practices can save water,
control erosion, increase crop yields, and lower labor
costs. In Larimer County Area the following practices
are used.

Land leveling —Land with a uniform grade is neces-
sary for the uniform application of irrigation water.
The amount of leveling involved depends on the relief
and the kinds of soil. Most land leveling in the past
has been done in areas that are already nearly level,
Wiu}h}arge machinery more complex land leveling is
possible.

Drainage —Since many areas have been irrigated
for more than one hundred years, sometimes with
inefficient methods, many szoils have become seeped.
Some soils are naturally wet. In order to grow crops
on these soils, they must be drained. Tile drains and
open drains are both used. Once drained many of the
soils need to be leached of excess accumulations of
salts, This can be done by applying additional amounts
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of irrigation water, On some soils chemical amend-
ments are helpful. Salt-tolerant crops, such as barley
or sugar beets, can be grown until leaching is ac-
complished.

Erosion control—To help to control erosion, cloze-
growing erops should be grown on steeper slopes. Ir-
rigating on the contour, or across the slope, and
caveful application of irrigation water help to prevent
excessive erosion. Installation of conerete lined ditches
or pipelines helps to prevent erosion and also congerve
water.

Cropping systems—Use of cropping systems that
include erops grown in rotation helps to maintain soil
tilth and fertility and aids in the control of insects,
diseases, and weeds. The use of alfalfa or another soil
building crop aids in maintaining seoil tilth and good
permeability. Applying fertilizer according to soil tests
is necessary for continued high production. Applica-
tions of barnyard manure are also helpful in main-
taining organic-matter content and are particularly
helpful in restoring tilth on land-leveling cut areas.

Management of Dryfarmed Soils®

About 35,000 acres in Larimer County Area is used
for dryfarmed crops. Although there are dvyfarmed
arveas scattered throughout the survey area, most of
ﬁl_t]e] dryfarmed seils are along the edge of the foot-

115,

The average annual precipitation of most of the dry-
farmed areas ranges from 13 to 15 inches, but areas
near or in the foothills receive as much as 17 inches
per year. Most of this precipitation comes in spring
and early in summer.

Because annual rainfall is so low, the conservation
of meisture is important. Summer fallow helps to store
s0il meisture in sufficient quantities for crop produe-
tion, Boils generally are summer fallowed one year
and planted the next year,

As a result of summer fallowing, there is a hazard
of wind and water erosion. Water erosion can be con-
trolled to some degree by the use of terraces, either
conventional channel types or flat channel terraces.
These terrace svstems, iF supported by eontour plant-
ing, generally reduce water erosion to a tolerable level.
Gr?;a.aed waterways can be used to carry off excess
waler,

Wind erosion is a hazard, particularly in winter and
spring. Stubble muleh or crop residue on the soil sur-
face helps to contrel wind and water erosion. It also
aids moisture penetration and helps to maintain good
tilth. Subsurface tillage with such implements as
blades and sweeps helps to keep residue on the surface
and controls weeds, Minimum tillage also helps to keep
residue on the surface,

Striperopping to control wind erosion is commeon in
the Area. Alternate strips of crops and fallow are
farmed at right angles in the direction of the pre-
vailing winds. Contour striperopping helps to control
water erosion and aids in the storage of moisture in
winter.

If there iz not enough stubble to protect the seil
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from blowing, emergeney tillage is necessary at times,
Implements are used that bring clods to the surface,
which helps to reduce soil losses.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field erops. The
soils are grouped aﬂcurdini to their limitations when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment (4).
The grouping does not take into account major and
generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, eran-
berries, horticultural crops, or other crops reguiring
special management,

Those familiar with the eapability classification can
infer from it much about the behavior of soils when
used for other purposes, but this ¢lassification is not a
substitute for interpretations designed to show suit-
ability and limitations of groups of soils for range,
forest trees, or engineering,

In the capahiliti,- system, the kinds of soil are grouped
at three levels: the capability class, the subelass, and
the ?}nit These are discussed in the following para-
graphs.

CAPABILITY (CLASSES, the broadest groups, are des-
ignated by Roman numerals I through VIII. The
numerals indicate progressively greater limitations
%nltli narrower choices for practical use, defined as
ollows :

Class I soils have few limitations that restriet
their use.

Class IT soils have moderate limitations that re-
duce the choice of plants or that require moder-
ate conservation practices.

Clags IIT 20ils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.

Class TV soils have very severe limitations that
reduce the choice of plants, require very careful
management, or both,

Class V soils are not likely to erode, but have
other limitations, impractical to remove, that
limit their use largely to pasture, range, wood-
land, or wildlife hgitnt.

Class VI soils have severe limitations that make
them generally unsuited to eultivation and limit
their use largely to pasture, range, woodland,
or wildlife habitat,

Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to pasture, range,
woodland, or wildlife habitat.

Class VIII soils and landforms have limitations
that preclude their use for commercial plants
and restrict their use to recreation, wildlife
habitat water supply, or esthetic purposes.

CAPABILITY SUBCLASSES are soil ups within one
class; they are designated by adding a small letter,
e, w, & or ¢, to the class numeral, for example, Ile.
The letter ¢ shows that the main limitation is risk of
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erozion unless close-growing plant cover is maintained:
aw shows that water in or on the soil interferes with
plant growth or cultivation (in some =oils the wetness
can be partly corrected by artificial drainage) ; 5 shows
that the =il is limited mainly because it is shallow,
droughty, or stony; and e, used in only some parts of
the United States, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are no subelasses, because the soils
of this class have few limitations. Class V can contain,
at the most, only the subclasses indicated by w, s, and
¢, because the soils in class V are subject to little or no
erosion, although they have other limitations that
restriet their use largely to pasture, range, woodland,
wildlife habitat, or recreation,

CAPABILITY UNITS are soil groups within the sub-
classes, The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants,
to require similar management, and to have similar
productivity and other responses to management. Thus,
the capability unit is a convenient grouping for mak-
m,fi;_n_aauy statements about management of soils. Ca-
pability units are generally designated by adding an
Arabie numeral to the subelass symbol, for example,
ITe-4 or Ille-6. Thus, in one symbol, the Roman
numeral designates the capahility class, or degree of
limitation; the small letter indicates the subclass, or
kind of limitation, as defined in the foregoing para-
graphs; and the Arabic numeral speciﬁeal?-}?i entifies
the capability unit within each subclass.

Irrigated capability units

In this section each irrigated capability umit in
Larimer County Area is described and use and manage-
ment are discussed.

CAFABILITY UNIT 1, IRRIGATED

This unit consists of deep, well drained soils that
have a surface layer of loam and a subsoil and under-
lying material of loam to clay loam. Slopes are 0 to 1
percent, The annual precipitation is 13 to 15 inches,
and the frost-free season is 1356 to 150 days, Per-
meability is moderate, and the available water capacity
iz high. The hazards of wind and water erosion are
slight. Runoff is slow.

These soils are well suited to all of the crops com-
monly grown in the Area, The main crops are corn for
silage or grain, sugar beets, barley, alfalfa, dry beans,
and wheat.

Row crops can be grown nearly continuously if crop
residue and manure are used to help maintain good
soil tilth, Nitrogen and phosphorus fertilizers applied
according to the soil tests help to maintain high pro-
duction. o

Nearly all irvigation methods are suited to these
soils. The length of runs can be relatively long but
varies with the soil.

CAPABILITY UNIT Ile-1, IRRIGATED

This unit consists of deep, well drained soilz that
generally have a surface layer of loam to clay loam
and a subseil and underlying material of loam to silty
clay loam or clay. Slopes are 0 to 3 percent. The annual
precipitation is 13 to 15 inches, and the frost-free
seasom is 135 to 150 days, Permeability is generally

moderate to moderately slow, but it is slow on some
soils. The available water capacity is high. The hazard
of erosion is slight to mocﬁerate. Runoff is slow to
medium.

These soils are well snited to all of the crops com-
monly grown in the Area. The main crops are corn
for silage and grain, sugar beets, bavley, alfalfa, dry
beans, and wheat, The soils are also suited to pasture.

Use of erop residue and addition of manure help to
maintain tilth and improve water infiltration, espe-
cially on the slowly permeable soils. Fall plowing of
the clay loam soils helps in seedbed preparation. Nitro-
gen and phosphorus fertilizers applied according to
soil teats help to obtain high produetion.

Furrow and contour furrew irrigation are suited to
row crops on these soils. Flooding between contour
ditehes, corrugations, and border dikes can be used for
alfalfa and small grain. Sprinkler systems can also be
used for most crops.

CAPABILITY UNIT Ile=2, IRRIGATED

Thiz unit consistz of deep, well drained soils that
have a surface layver of sandy loam or fine sandy loam.
Some of the seils in this unit have a surface layer
of loam. The subsoil or subsurface layer is sandy clay
loam, clay loam, or loam and the underlying material
is sandy loam or loam. Slopes are 0 to 3 percent. The
annual precipitation is 13 to 15 inches, The frost-free
season 15 mainly 135 to 1560 days, but it is as short as
1156 days in some places, Permeability is moderate,
and the available water capacity is medium to high.
The hazard of water eroszion is slight to moderate,
aInd the hazard of wind erosion is moderate. Bunoff is
slow,

Theze soils are well suited to most of the erops
commonly grown in the Arvea. The main ecrops are
corn, barley, alfalfa, and wheat. Sugar beets and dry
beans are grown in some places. The soils are also
well suited to pasture.

Leaving stubble and crop residue on the surface or
leaving the surface ridged helps to prevent erosion on
areas that are exposed to high winds. Nitrogen and
phosphorus fertilizers applied according to soil tests
are generally beneficial to these soils,

Border dikes, contour ditches, corrugation, furrows,
contour furrows, and sprinklers are suitable irrigation
methods. Irrigation heads and the length of runs need
to be shorter than on less sloping soils to prevent
erosion and uneven penetration. Land leveling or
smoothing helps in irrigation.

CAFPABILITY INIT Tlw-1, TANIGATED

This unit consists of deep, well drained soils that
have a surface layer of loam or fine sandy loam, a
subsoil or subsurface layer of loam to clay loam, and
underlying material of loam to sandy loam. Slopes are
0 to 1 percent. The annual precipitation iz 13 to 15
inches, The frost-free season is mainly 120 to 150
days, but it is as short as 115 days in places. Per-
meability is moderate, and the available water capacity
is high. The hazard of erosion iz slight to moderate.
Some cutting oceurs in arveas adjacent to stream chan-
nels, and the lower lying areas of these soils are subject
to overflow, Runoff 1s slow.

These soils are suited to most of the crops commaonly
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grown in the Area. The main crops are corn for silage,
barley, alfalfa, dry beans, and wheat. Corn for grain
and sugar beets are grown where the growing season
is longer. The soils are also well suited to pasture.

Nearly all irvigation methods are suitable for these
soils. Borders arve well suited to small grain, alfalfa,
and pasture and furrow irrigation is suited to row
CIops,

hese soils should be protected from damaging over-

flow, particularly during spring and early summer, Use
of erop rotation systems that include alfalfa, pasture,
or other close-growing crops is helpful. In some places
diversions help to control overflow,

CAFABILITY UNIT le=1, IRRIGATED

Nunn clay loam, 0 to 1 percent slopes, is the only
soil in this unit. It is a deep and well drained =oil that
has a surface layer of clay loam and a subsoil of elay
lpam or clay. The underlying material is clay loam. The
annual precipitation is 13 to 15 inches, and the frost-
free season is 135 to 150 days. Permeability is mod-
erately slow, and the available water capacity is high.
The hazard of erosion iz slight. Runoff is slow.

This =oil is well suited to all of the crops commonly
grown in the Area. The main crops are sugar beets,
corn for silage and grain, barley, dry beans, alfalfa,
and wheat,

Deep-rooted crops, manure, and high-residue erops
help to maintain good seil tilth and improve per-
meability, Fall plowing is helpful in preparing a seed-
bed. Nitrogen and phosphorus fertilizers help to
increase production,

Any method of irrigation is suited to this soil. The
length of runs can be fairly long and should have small
streams of water to thoroughly wet the root zone.

CAPABILITY UNIT 112, IRRIGATED

Paoli fine sandy loam, 0 to 1 percent slopes, is the
only soil in this unit. It is a deep, well drained soil
that has a surface layer and underlying material of
fine sandy loam. The annual precipitation is 13 to 15
inches, and the frost-free season 13 185 to 150 days.
Permeahbility is moderately rapid, and the available
water capacity is high. The hazard of water erosion is
slight, and the hazard of wind erosion is moderate.
Runoff is slow,

This soil is well suited to most of the crops grown
in the Area. The main crops are corn for silage and
grain, barley, sugar beets, dry beans, alfalfa, and
wheat,

Use of crop residue helps to control erosion. Nitrogen
and phosphorus fertilizers applied according to soil
tests help to obtain good production.

Shortening the length of irrigation runs helps in
uniform applieation of water and helps to control
erozion. Borders, flooding from contour ditches, fur-
rows, and sprinklers are suitable irrigation methods.
Frequent, light irrigation helps to maintain adequate
s0i]l moisture.

CAPABILITY UNIT 1M1, IRRIGATED
This unit eonzists of deep and moderately deep, well
drained =oils that have a surface layer of clay loam and
a subsoil of clay. The underlying material is clay or
shale. Slopez are 0 to 3 percent. The annual precipita-

tion is 13 to 15 inches, and the frost-free season is
185 to 166 days. Permeability is slow, and the available
water capacity is medium to high., The hazard of
erosion is slight to moderate, Bunoff is medium.

These soils are suited to most of the crops grown in
the Area. The main crops are corn, barley, alfalfa, and
wheat. Sugar beets are grown in places, as is pasture,

A votation system that includezs alfalfa or other
deep-rooted crops improves permeability. Use of crop
residue and additions of manure or green manure
crops also help to maintain tilth and improve per-
meahility. Fall plowing is important in seedbed
preparvation. Minimum tillage helps to maintain
organie-matter content and soil eover.

Contour ditches and corrugations are suitable ir-
rigation methods for close-grown crops and pasture.
Furrows and contour furrows can be used for row
crops, and sprinklers ecan be used for most other crops.
f]fmf?ll irrigation is necessary to avoid waterlogging

e s0ils,

CAPABILITY UNIT Ille=2, IRRIGATED

This unit consists of deep, well drained soils that
have a surface layer of loam, silt loam, or clay loam;
a subsoil of loam to elay; and underlying material of
loam to clay loam. Slopes are 3 to 5 percent. The
annual precipitation is 13 to 15 inches, and the frost-
free season is 185 to 150 days. Permeability is moder-
ate to slow, and the available water cnpai:{t:.r is high.
The hazard of erosion is moderate. Runoff is medium.

These soils are suited to most of the crops commonly
grown in the Area. The main crops are barley, alfalfa,
corn, dry beans, and wheat. Sugar beets are grown in
places, Pasture grows well.

Row erops should not be grown for more than two
years in a row. Planting and irrigating across the
slope help to control erosion and allows more uniform
application of irrigation water. Close-growing crops,
such az alfalfa and small grain, help to protect against
erosion. Fall plowing the clay loam soils helps in seed-
bed preparation.

Controlled flooding from closely spaced contour
ditches can be used to irrigate drilled crops. Short
furrows or contour furrows can be used for row crops,
and sprinkler systems can be used for most other crops
and for pasture,

CAPARILITY UNIT 10le-3, IRRIGATED

This unit consists of deep and moderately deep, well
drained zoils that have a surface layer of loam, a sub-
soil or subsurface layer of clay loam or loam, and
underlying material of loam, sand and gravel, or sand-
stone or shale. Slopes arve 0 to 3 percent. The annual
precipitation is 13 to 15 inches. The frost-free season
is mainly 135 to 150 da.?-s, but it is as short as 120
days in places. Permeability is moderate in the upper
part of the scils and mostly ranges from rapid to
moderate in the lower part. The available water ca-
pacity is medium to high. The hazard of erosion is
slight to moderate, Runofl is slow to medium.

These soils are suited to corn, barley, dry beans,
alfalfa, wheat, and pasture. Sugar beets are grown in
some places,

Row crops should be rotated EUE% two or three
yvears, unless they are planted across the slope to help
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control erosion. Alfalfa is limited on some of the soils
beeause of depth, Close-growing erops help to control
erosion.

Borders and controlled flooding from contour ditches
can be used for alfalfa and small grain. Contour
furrows ave suited to row crops, and sprinklers ecan be
used for most other crops, Good water management is
necessary to avoid overirrigation and te conserve
water, Land leveling is limited by soil depth.

CAPADILITY UNIT 100s=1, IRNICATED

This unit consists of deep, well drained socils that
have a surface layver of sandy loam, a subsoil or sub-
surface layer of sandy lonm or sandy clay loam, and
underlying material of sandy loam. Slopes are 3 to 5
percent, The annual precipitation is 13 to 15 inches,
and the frost-free season is 135 to 150 days. Per-
meability is moderate to moderately rapid or rapid.
The hazard of erosion is moderate. Hunoff is medium.

These soils ave suited to most of the crops grown in
the Area. The main crops are alfalfa, barley, corn,
drﬁ beans, wheat, and pasture,

ecause of the hazard of erosion, row crops should
be rotated every one or two years. Small grain and
alfalfa or pasture minimize erosion. Leaving crop
residue on the surface and minimum tillage help to
eontrol evosion, particularly during high winds.

Sprinklers and controlled flooding from contour
ditches are suited to drilled crops and pasture. Furrows
or sprinklers are suited to row crops. Short irrigation
runs are necessary so that small, nonerosive streams
ean be used to control erosion and avoid overirrigation.

CAFABILITY UNIT llle—5, IRRIGATED

This unit conzists of deep, well drained soils that
have a surface layer of fine sandy loam or sandy loam,
a subsoil or subsurface layer of loam or sandy loam,
and underlying material of sandy loam to sand and
gravel, Slopes are 0 to 3 percent. The annual precipita-
tion is 13 to 15 inches. The frost-free season is mostly
135 to 160 days, but it is as short as 120 days in some
places. Permeability is moderate to moderately rapid or
rapid, and the available water capacity is medium. The
hazard of water erosion is slight, and the hazard of
wind erozion is moderate, Runoff iz slow.

These soils are suited to most of the crops commonly
grown in the Area. The main crops are corn, barley,
alfalfa, dry beans, wheat, and pasture. Sugar beets
are grown In some areas,

Minimum tillage and use of crop residue keep residue
on the surface and help to control erosion. Fertility
maintenance is important on these soils.

Most methods of irrigation are suited to these soils,
but the soils rvequire frequent, light irvigation. The
length of runs needs to be fairly a%ort to obtain even
penetration, to conszerve water, and to avoid loss of
nutrients,

CAPADILITY UNIT Iilw=1, IRRIGATED
‘This unit consists of deep, somewhat poorly drained
soils that have a surface layer of clay loam, a subsoil
or subsurface layer of clay loam to clay, and underlying
material of clay loam to sand and gravel. Slo are
0 to 1 percent. The annual precipitation is 13 to 15
inches, and the frost-free semson is 135 to 150 days.

Permeability iz moderate to moderately slow in the
upper part of these soils and moderately slow to rapid
in the lower part, The available wafer ecapacity is
medium to high. The hazard of erosion is slight. Bun-
off is slow. Areas of these soils near channels are sub-
ject to overflow and cutting. The soils have a seasonal
high water table.

These soils are mainly svited to water- and salt-
tolerant erops. Barley and irrigated pasture arve fairly
well suited, If the soils are drained, sugar beets and
eorn can be grown.

Fertilizer is not helpfu] everywhere unless the soils
are drained. Most methods of irrigation are suited to
these zoils, but length of runs should be short ta aveid
overirrigation. Frequent, light irrigation helps to keep
salt accumulations down and conserves water,

CAPABILITY UNIT IVe=1, IRRIGATED

This unit consista of moderately deep and deep, well
drained soils that have a surface InI:,'er of fine sandy
loam to clay loam, a subsoil or subsurface layer of
lvam to clay, and underlying material of elay to sand
and gravel. Some of the goils are underlain by shale,
sandstone, or limestone. Slopes are 3 to 10 percent.
The annual precipitation is 13 to 17 inches. The froat-
free season is mainly 135 to 150 days, but it is as short
as 115 days in some places. Permeability is moderate
to slow, and the available water capacity is medium
to high. Some of the soils are rapidly permeable in the
underlying material and some are underlain by im-
permeable material. The hazard of ercsion, mainly
waler erosion, is mederate to severe. Runofl' is medium
to rapid.

These soils are suited to erops, mainly such close-
growing crops as barley, alfalfa, and wheat, The soils
are also suited to pasture. Row erops can be grown on
some of the more nearly level areas if the rows are
planted across the slope.

Leveling or smoothing the soil helps to obtain uni-
form agp]imtian of water, but is limited by depth on
some of the soils. Irrigating small grain or pasture
from closely spaced contour ditehes and using contour
furrows for row crops are suitable irrigation methods.
Sprinkler systems are also suited to most erops. Plant-
ing pasture or permanent hay and permanent contour
ditches help in erosion control and simplify the irriga-
tion system, Applying necessary fertilizers at the time
EI s;_.-eding helps to obtain good stands and high pro-

uction.

CAFABILITY UNIT I¥e-2, IRRIGATED

This unit consists of deep and moderately deep, well
drained soils that have a surface layer of fine sandy
loam or sandy loam and a subsoil or subsurface layer
of sandy loam to clay loam. The underlying material is
generally sandy loam to loam, but the moderately dee
goils are underlain by sandstone. Slopes are 3 to
percent. The annual precipitation is 13 to 15 inches.
The frost-free season is mainly 135 to 150 days, but
it is about 120 days in some places. Permenbility is
moderate to moderately rapid, and the available water
capacity is low to high. The hazard of erosion is mod-
erate to severe.

These goils are well suited to close-growing erops,
such as barley, wheat, alfalfa, and pasture. Row crops,
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such as corn and beans, ean be grown oceasionally, but
care is needed to prevent erosion. Alfalfa is limited by
depth on some of the soils.

Limiting row crops and keeping the soil in pasture
alfalfa, or small grain help te control erosion. Use o
erop residue helps to maintain organic-matter content
and control erosion, If row crops are grown, they
should be limited to one year and planted across the

slope,

él rinkler systems, controlled flooding from contour
ditches, contour furrows, and cross-slope furrows are
suitable irrigation methods, Short irrigation runs help
to control erosion, aid in uniform irrigation, and avoid
waterlogging soils that are underlain by sandstone.

CAPABILITY UNIT 1Ve=1, IRRICATED

This unit consists of shallow to deep, poorly drained
soils that have a surface layer of sandy loam to loam
and underlying material of sandy loam to sand or
gravel, Slopes are 0 to 1 percent, The annual precipita-
tion is 13 to 15 inches, and the frost-free season is
135 to 150 days, Permeability is moderately rapid or
rapid, and the available water capacity is low to high.
The hazard of erosion is mainly slight, but areas near
stream channels are subject to cutting. A water table
is within the root zone during much of the growing
season, and the =oils arve flooded in apring and early
summer in places.

These soils are well suited to pasture. Drained areas
are suitable for barley and corn.

Furrows or flooding are suitable irrigation methods.
Good water management practices are necessary, Many
areas need only light irrigation to moisten the surface.
Leaving areas near channels in permanent vegetation
decreases the hazard of erosion.

CATABILITY UNIT Vie=1, IRRIGATED

This unit consists of deep, poorly drained and some-
what poorly drained soils that have a surface layer
and a subsoil or subsurface layer of sandy loam to clay
loam. The underlying material ranges from clay to
sand and gravel. Slopes are 0 to 5 percent. The annual
precipitation is about 12 to 18 inches, and the frost-
free season is 60 to 85 days. Permeability is slow to
rapid, and the available water capacity is low to high.
The hazard of erpzion is slight. Runoff is slow to
medium. These soils are accasionally flooded, generally
in spring or early summer.

These soils are suited to hay and pasture.

Good water management practices are important to
avoid further waterlogging of the seils. Maintaining
good vegetative cover reduces the hazard of erosion.
Fertilizers help to increase the amount and quality of
hay or forage,

CAPABILITY UNIT ¥ie=1. IRRIGATED

This unit consists of deep and moderately deep soils
that have a surface layer of clay loam to sandy loam
and a subsoil or subsurface layer of clay to sandy
loam. The underlying material ranges from sandy
loam to sand and gravel in the deep soils and is shale
in the moderately deep soils. Slopes are 0 to 3 percent,
The anmual precipitation is 13 to 18 inches, and the
frost-free season is 60 to 85 days. Permeability is slow

to rapid, and the available water capacity is low to
high. The hazard of erosion is slight. Runoff is slow.

These soils are suited to hay and pasture.

Good water management practices help to avoid
waterlogging the soils and control erosion. The length
of runs should be fairly short to conserve water on
the rapidly permeable soils. Nitrogen fertilizer im-
proves production and quality of hay,

Dryland capability units

In this section each dryvland capability unit in the
survey area is described, and use and management of
the soils are discussed.

CAPARILITY UNIT ITle-f, DRYLAND

This unit consists of deep, well drained soils that
generally have a surface layer of loam, silt loam, or
clay loam; a subsoil of clay loam or clay; and under-
lying material commonly of loam to clay loam. One of
the soils is underlain by zand and gravel. Slopes are 0
to 3 percent. The annual preecipitation is 13 to 15
inches, The frost-free season is mainly 135 to 150
days, but it is as short as 120 dayvs in places. Per-
meability iz moderate to slow, but it is rapid in the
underlying material of some of the soils, The available
water capacity is high. The hazard of erosion is slight
to moderate, Runoff iz slow to medium.

These =oilz ave suited to all of the commonly grown
erops, but wheat or barley ave the main crops. The
soils are also suited to pasture or native grasses,

A small, grain-summer fallow cropping system is a
common practice to store adequate moisture for crop
production. Using crop residue or stubble mulching
helps to control erosion and improves water infiltration,
Chiseling or subsoiling also helps to improve infilira-
tion. Terracing reduces runoff and allows more mois-
ture fo be stored.

CAPABILITY UNIT 10le=7. DRYLAND

This unit consists of deep, well drained seils that
generally have a surface layer of loam or clay
loam, a subsgoil of clay loam, and underlying material
of loam to clay loam. Slopes are 3 to & percent. The
anmual precipitation is 13 to 15 inches. The frost-free
senson is mainly 135 to 150 days but it is as short as
120 days in places. Permeability is moderate to moder-
afely slow, and the available water capacity is high.
The hazard of erosion is moderate: the hazard is
mainly from water. Runoff is medium.

These soils are suited to all commonly grown erops.
The main crops are wheat and barley. The soils are
also suited to pasture or native grasses.

A small grain-fallow system 15 used on these soils
for moisture conservation. Stubble mulching or use of
erop residue and contour or cross-slope striperopping
help to contrel erosion,

CAPABILITY UNIT Ille=s, DRYLAND

This unit consists of deep, well drained soils that
generally have a surface layver of fine sandy loam or
sandy loam, a subsoil or subsurface layey of fine sandy
loam to clay loam, and underlying material of sandy
loam to loam. Slopes are 0 to 5 percent. The annual
precipitation is 13 to 15 inches, and the frost-free
season is 120 to 1560 days. Permeability is moderate to
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moderately rapid, and the available water capacity is
high. The hazard of erosion is slight to moderate.
Runoff is slow to medium,

These soils are suited to most of the commonly
grown crops. Wheat and barley ara the main crops.
The soils are also suited to pasture and native grasses,

A small grain-fallow svstem is a common practice
for moisture conservation, but wind erosion is a hazard
when the soils are fallow. Stubble mulching or use of
erop residue and striperopping help to control erosion,
The I:sn:nnlilla respond well to nitrogen in years of sufficient
rainfall.

CAPATILITY UNIT Ille=1, DRYLAND

This unit consists of deep, well drained soils that
generally have a surface layer of loam or clay loam
and a subseil and underlying material of loam to clay
loam, Slopes are 0 to 1 percent, The annual precipita-
tion is 13 to 15 inches, and the frost-free zeason is
about 135 to 150 daws. Permeability is moderate to
moderately slow, and the available water capacity is
high. The hazard of erosion is slight. Runoft is slow.

These soils are suited to all of the commonly grown
erops. Wheat and harley are the main crops. The soils
are also suited to pasture or native grasses,

Alternate strips of small grain and summer fallow
help to store moisture and control erosion. Use of crop
regidue or stubble mulching helps in erosion control,
water infiltration, and maintenance of good soil tilth.
Terracing reduces runoff and keeps more water in the
s0il for plant growth,

CAPABILITY INIT 1Ve=3, DRYLAND

This unit consists of deep and moderately deep, well
drained soils that generally have a surface layer of
loam, silt loam, or clay loam and a subsoil or subsurlace
layer of loam to clay. One soil has a surface layer of
fine sandy loam. The underlying material is loam, silt
loam, clay loam, or clay in the deep scils and ranges
from sand and gravel to shale or sandstone in the
other soils. Slopes are (0 to 9 percent. The annual
precipitation is 13 to 15 inches, and the frost-free
season is 115 to 150 days. Permeability is moderate to
slow, and the available water capacity is medium to
high. The hazard of erosion is slight to severe; the
hazard is mainly from water erosion, but some soils
are subject to wind erosion. Runoff is slight to rapid.

These soils are suited to most of the commonly grown
erops, but controlling erosion is important if they are
grown. Wheat-summer fallow is the main cropping
system, although barley is sometimes grown, Pasture
or native grasses are well suited.

Stubble mulching or using erop residue helps to con-
trol ercsion and store moisture by increasing water
infiltration. Striperopping at right angles to the pre-
vailing winds also helps to control erosion. IT prass is
planted, proper grazing practices help to establish and
maintain pasture; but if the seils are in native grasses,
they should remain so because establishing pasture is
difficult in some places.

CAPARILITY UNIT 1Ve—i, DRYLAND

Satanta loam, gullied, 3 to 9 percent slopes, is the
only soil in this unit. It has a surface layer of loam,

a subscil of clay loam, and underlying material of

loam. The annual precipitation is 13 to 15 inches, and
the frost-free season ia 135 to 150 dayvs. Permeability
is moderate, and the available water capaeity is high.
The hazard of erosion, mainly water erosion, is severe.
Runoff is medium to rapid. This soil receives runoff
from adjacent arens,

This soil is suited te small grain, pasture, or native
grasses. Wheat-summer fallow is a common cropping
sysatem.

Thiz so0il should be protected from runoff from
adjacent areas by diversions or terraces. Grassed
waterways help to earry off excess water and help to
control eresion, Stubble mulching or use of crop residue
helps to protect against erosion and maintain good
tilth and redueces runoff.

CAPANILITY UNIT 1Ve=5, DRYLAND

This unit consists of deep and moderately deep, well
drained soils that have a surface layer of fine sandy
loam or sandy loam and a subsoil or subsurface layer
of loam to ¢lay loam. The underlying material iz loam
or sandy loam in the deep soils and ranges from sand
and gravel to sandstone in the other soils. Slopes are
0 to 2 percent. The annual precipitation is 13 to 15
inches, and the frost-free season is 115 to 160 daﬁﬁ.
Permeability is moderate to rapid, and the available
water capacity is medium to high. The hazard of
ervosion, mainly wind erosion, is slight to moderate,
Runaff is slow.

These soils are mainly suited to small grain, pasture,
and native graszes. Wheat-summer fallow is a common
cropping system.

Practices such as stubble mulehing, using erop resi-
due, and stripcropping to protect the soil against wind
erosion are especially important if crops are grown.
Minimum tillage helps to maintain erop residue on the
surface. Planting in stubble contrels erosion and
helps to establish pasture grasses if desived. Good
pasture management helps to maintain plant vigor,

CAPARILITY UNIT I¥We=fi, DRYLAND

This unit consists of deep, well drained soils that

enerally have a surface layer of loam te coarse sandy
oam, a4 subseil or subsurface layer of clay loam to
sandy loam, and underlying material of loam to sandy
loam. Slopes ave 2 fo 10 percent. The annual precipita-
tion is 15 to 18 inches, and the frost-free season iz 76
to 100 days. Permeability is moderate to rapid, and
the available water capacity is medium to high. The
hazard of erosion is moderate to severe. Runoff is
medium.

These soils are used for native grasses. Barley,
wheat, and other short season cropz can be grown if
erosion control practices are used. If the land is in
native grass, however, it should remain so.

Range management practices, such as deferred graz-
ing and proper grazing use, permits maximum use of
range and protects the soil against erosion.

CAPABILITY UNIT 1Ve-1. DRYLAND

Breece coarse sandy loam, 0 to 3 percent slopes, is
the only soil in this unit. It is a deep, well drained soil
that has surface and subsurface layers, and underlying
material of coarse sandy loam. The annual precipita-
tion is 15 to 18 inches, and the frost-free season is 756
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to 100 days. Permeability is rapid, and the available
water capacity is medium. The hazard of erosion is
slight to moderate. Runoff iz slow.

This soil is used for pasture and native grasses.
Barley, wheat, or other short season crops can be
grown, but if the so0il is in native grasses it should
TEmaln 50,

Good range management practices help to obtain
maximum use of range. Water spreading helps to in-
crease the amount of forage in places, If the soil iz
farmed, use of crop residue helps to contrel erosion
and conserves moeisture. Minimum tillage helps to keep
residue on the surface.

CAPABILITY UNIT Ve=1, DRAYLANI

This unit consists of deep to shallow, somewhat
poorly drained and poorly drained scils that generally
have a surface layver of clay loam to sandy loam and a
subsurface layer and underlying material of elay loam
to sand. Slopes are mainly 0 to 1 percent, but are as
much as 4 or 5 percent in places, The annual precipita-
tion iz 13 to 15 inches, and the frost-free season is 135
to 150 days. Permeability is moderate to rapid, and
the available water capacity is medium to high. The
hazard of erosion is slight. Runoff is slow. Most of
these soils are subject to flooding, generally in spring
or early summer,

These soils are suited to pasture or native grasses.
Grasses that are somewhat drought resistant but will
grow in wet soil are well suited, Additions of nitrogen
fertilizer on drier areas help to increase forage produc-
tion. Areas near stream channels should be protected
to help control cutting.

CAPADILITY UNIT ¥ieel, DRYLAND

This unit consists of deep and moderately deep, well
drained soils that have a surface layer of loam, silt
loam, or clay leam and a subsoil or subsurface layer
of loam to elay. The underlying material ranges from
loam to clay and shale or sandstone, Some of the soils
in complexes are shallow to shale or sandstone. Slopes
are 3 to 20 percent. The annual precipitation is 13 to 17
inches, andp the frost-free season is 116 to 150
Permeability is moderate to slow. The available water
capacity is medium fo high, but it is low in shallow
goils in some complexes, Runoff is medium to rapid.
The hazards of water and wind erosion are moderate
to severe.

These soils are suited to pasture or native grasses,

Management practices that permit maximum use
and protect against erosion are necessary. Deferring
and rotating grazing improve plant cover. Reseeding
can be done on many of the soils.

CAPABILITY UNIT ¥ie-3, DRYLAND

This unit consists of deep and moderately deep, well
drained soils that have a surface laver of fine sandy
loam or sandy loam and a subsoil or subsurface
layer of loam to sandy loam. The underlying material
is sandy loam to sand and gravel in the deep soils and
sandstone in the moderately deep soils. Slopes are 3
to 25 percent. The annual precipitation is 13 to 15
inches, and the frost-free season is 135 to 150 days.
Permeability iz moderate or moderately rapid, and the

available water capacity is low to medium, The hazard
of erosion is moderate to severe. Runoff is medium.

These soils are suited to pasture and native grasses.

Maintaining good vegetative cover is important for
erosion control. Planned grazing systems help to con-
trol erosion and permit maximum use, Regeeding helps
to obtain desired grass species. Planting in stubble
helps to control erosion and protects seedlings.

CAPARILITY UNIT Vie=1, DRYLAND

This unit consists of shallow, well drained soils that
generally have a surface layer of clay loam to sandy
loam and underlying material of shale or sandstone.
Slopes are 1 to & rcent, The annual precipitation is
18 to 15 inches, and the frost-free season is 115 to 150
days. Permeahility is moderately rapid to slow, and
the available water capacity is low. The hazard of
erosion is severe, The sandy loam soils are more subject
to wind erosion than the clay loam soils. Runoff is
medium to rapid,

These soils are suited to pasture or native grasses.

Deferred grazing and proper use help to maintain

d vegetative cover that minimizes erosion, Reseed-
?r?; is necessary in some areas.

CAPABILITY UNIT Vie—d, DRYLAND

This unit consists of deep, well drained or somewhat
excessively drained soils that have a surface layer of
gravelly sandy loam, a subs=oil or subsurface layer of
gravelly sandy loam or very gravelly sandy clay loam,
and underlying material of gravelly or very gravelly
los sand. Slopes are 0 to 40 percent. The annual
precipitation is 13 to 17 inches. The frost-free zeason
158 mainly 60 to 85 days, but it is as long as 150 days
on one of the soils, Permeability is moderate to m‘];‘id'
and the available water capacity is low to medium, The
haz?&'d of erosion is slight to severe. Runoff iz slow to
rapid.

hese soils are suited to native grasses,

Planned grazing syvstems are essential in maintain-
ing sufficient plant cover to help control erosion. Proper
use helps desirable grasses to retain their vigor. Re-
seeding is difficult because of gravel and cobbles and
the steep szlopes. Control of sagebrush is helpful on
some of the soils.

CAPABILITY UNIT Vie=i, DRYLAND

This unit consists of deep and moderately deep, well
drained soils that generally have a surface laver of
sandy loam to elay loam and a subsoil of clay loam or
clay, The underlying material ranges from loam to
sand and gravel and it is granite or shale in the moder-
ately deep soils. One of the soils is shallow and granite
is at a depth of 10 to 20 inches, Slopes are 0 to 35
percent. The annual precipitation is 13 to 20 inches,
and the frost-free season is 60 to 100 days. Permeabil-
ity is mainly moderate, but it is slow in one of the
soils. The available water capacity ranges from low to
high. The hazard of erosion is moderate to severe on
maost of the soils, Runoff is mainly medium to rapid.

These soils are snited to native grasses.

Planned grazing systems help to obtain maximum
use without depleting the vegetative cover. Reseeding
can be done on some of the soils, but they should be
protected from erosion.
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CAPARILITY UNIT Vie-#h, DHYLAND

This unit consists of deep and moderately deep, well
drained soils that have a surface layer of loamy fine
sand to fine sandy loam and a subsoil or subsurface
layer of loamy fine sand to clay. The underlying
material is gravelly loamy sand to sandy loam in the
deep soils and sandstone or granite in the moderately
deep soils. One of the soils is shallow and is underlain
by granite. Slopes are 1 to 25 percent, The annual
precipitation is 18 to 20 inches, and the frost-free
season is 60 to 100 days. Permeability is mainly moder-
ate to rapid, and the available water capacity is mainly
low to medium. One of the soils is slowly permeable
in the subsoil, and one has a high available water
capacity. The hazard of erosion is moderate to severe.
Runoff is mainly medium to rapid. One of the soils
has slow runcff and a slight hazard of erosion.

These soils are snited to native grasses or woodland,

Planned grazing systems help to maintain desirable
grass species and, as a result, help to control erosion
and increase the forage value, Reseeding can be helpful
on some soils,

CAPABILITY UNIT ¥iw-2, DAYLAND

Longmeont clay, 0 to 3 percent slopes, is the nnlg s0il
in this unit. It is a deep, poorly drained =oil that has a
surface layver, subsurface layer, and underlying mate-
rial of clay. The annual precipitation is 13 to 15 inches,
and the frost-free season is 135 to 150 days. Per-
meability iz slow, and the available water eapacity is
high. The hazard of erosion is slight. Runoff is slow.
The soil is moderately alkaline to strongly alkaline. A
water table is at or near the surface most of the year,
This =o0il is suited to native grasses.

I the =oil is extremely wet, prazing should be
limited to avoid compacting and trampling the grass,
Reseeding is difficult because the soils arve hard to
work and are wet much of the time. Suitable grasses
can be planted in the drier areas,

CAPABILITY UNIT ¥ile=1, DRYLAND

This unit consists of shallow to deep, well drained
or excessively well drained soils that generally have a
surface layer of gravelly sandy loam to clay loam and
a subsurface layer or subsoil of clay to gravelly loamy
sand. The underlying material ranges from clean sand
and gravel to bedrock. Slopes are 5 to 60 percent.
The annual precipitation is 13 to 18 inches, The frost-
free season is mainly 60 to 100 days, but it is as much
as 160 days in tgluues- Permeability is mainly moderate
or rapid, and the available water capacity is low. One
of the soils is slowly permeable and has a low to
medium available water capacity. The hazard of
eruq:iun is moderate to severe. Runoff is medium to
rapid.

These soils are suited to native grasses,

Maintaining plant cover is important to eontrol
erosion. Planned grazing systems maintain plant cover,
Reseeding is extremely difficult because of the slope
and the content of coarse fragments in the soil.

CAPABILITY UNIT Vile=1, DREYLAND
This unit consists of shallow to deep, well drained
or exman:fely drained soils that have a surface layer
and subsoil of sandy loam to loam and a subsurface

layer of clay to loamy sand. The underlying material
is clay loam to loam in the deep soils and sandstone,
granite, or schist in the moderately deep and shallow
soils. Some of the =oils are gravelly, channery, or
stony. Slopes are 1 to 60 percent. rlklrm annual pre-
cipitation is 12 to 20 inches, and the frost-free season
is 60 to 150 days. Permeability is mainly moderate or
rapid, and the available water capacity is mainly low.
Some of the soils are slowly permeable and have a
medium available water capacity. The hazard of
erczion is moderate to severe on most of the soils.
Runeff is medium to rapid. Some of the soils, however,
have slow runoff and a slight hazard of erosion.

These goils are suited to nalive grasses or woodland.

Reseeding iz very difficult or impossible because of
the slope and the content of coarse fragments, As a
result, planned grazing systems arve necessary to ob-
tain maximum use without dEp]Ef.iug the plant cover,
If trees are cut, logging roads should be designed and
constructed with a minimum amount of disturbance
of the vegetation. Use of equipment should be limited
on the steep slopes to avoid pullving,

CAPABILITY UNIT Ville=1, DRYLAND

Only Rock outerop is in this unit. There is little or
no plant eover. Rock outerop has little value for farm-
ing or grazing. This land type iz used mainly for
wildlife habitat, watershed, and recreation,

CAPABILITY UNIT Ville=1, DRYLAND

Riverwash and Aquepts, ponded, are in this unit.
They have a small amount of wvegetation, mainly
grasses, sedges, and rushes. They have little or no
value for farming or grazing. They are used for wild-
life habitat and recreation and should be protected
from burning and trampling by livestock.

Estimated Yields

The average yields per acre that can be expected of
the principal erops grown in the survey area under a
high level of management are shown in table 2. In any
given year, vields can be higher or lower than those
indicated because of seasonal variations in rainfall and
other climatic factors. Absence of a yield estimate
indicates that the crop is not suited to or not commonly
grown on the soil or that irrigation of a given crop is
not commonly practiced on the soil.

The predicted yields are based mainly on the ex-
perience and records of farmers, conservationists, and
extension agents. Results of field trials and demonstra-
tions and available vield data from nearby counties
were also considered,

The lateat zoil and crop management practices used
by many farmers in the county are assumed in predict-
ing the vields, Hay and pasture vields are predicted for
varieties of grasses and legumes suited to the soil. A
few farmers may be using more advanced practices
and obtaining average yields higher than those shown
in the table,

The management needed to achieve the indicated
yields of the variouzs crops depends upon the kind of
soil and the erop. Such management provides drainage,
erosion control, and protection from flooding: proper
planting and seeding rvates; suitable high-yield erop
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TABLE 2.—Yields per aere

[All yields were estimated for a high level of management in 1975, Ahsence of i:J'u:Id indieates the erop is seldom Igﬂw-'n or iz not
suited. Absence of a 8o0il unit indicates the sofl is seldom cropped. Asterisk indicates mapping unit consists of two or more
dominant kinds of soil. See mapping unit deseription for composition and behavior of the whole mapping unit]

Irrigated crops Dryfarmed crops
Zoil name and map symbol Corn
Siu SUgar | Barley | Wheat | Barley | Wheat
Grain Silage
Tona Bu Tong Tome Hy Bu Ru Hu
Altvan
| FAser 4.5 110 18 18 80 o5 24 20
B3 o e PR | boima e e b i &0 40 20 18
*3:
Altvan part oo 4.5 110 18 18 £ it 2 20
Eatanta pert BB 140 26 25 B0 80 &0 1.3
e
Altvan pert oo e DSl WS ey [0 TEr ey i 40 20 18
Satanta part ___________ i) —— I | L—— 1] 45 25 20
Aqu loamy:
s i 3.0 80 15 712 R i g i
Ascalon:
7 5.5 140 % 24 a0 60 a0 55
B e i i e 4.5 110 || OR—— 75 G 25 20
Bainville:
*10:
Bainville part —occeeeeee T 20 18
FERTEN ik e S ] TSP TR Vo] [p R 22 20
Carnero:
21 = o ¥ 1 EHr; VTR TR R, o 20 19
Caruso:
22 5.0 110 18 21 ] 11— R
Connerton :
b
Connerton part - 5.0 120 20 20 0 0 &5 256
Barnum part —ococoaee. 5.0 110 18 20 80 &0 25 27
*26:
Connerton part - 4.0 a0 | 7] I G5 1 RPN (YRR
Barnum part coeoeeaeee 1.0 M 15, | 70 7, P e S ot
Cushman:
Bl i e e P 4.0 100 17 iy Al a5 a5 18
T i e b ey e b o : ) IR 40 -.¢ {0 TN [ =
Fort Collins:
i4 = 6.0 140 25 26 b1} 65 25 2=
AR ealass sl i i i 5.5 185 22 25 85 il 22 20
c - 5.0 100 i T 70 4h 19 18
7 e e i il 35 |-- =
Garrett:
O i 5.5 140 25 25 40 Gl a0 25
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TasLE 2.—Yields per aere—Continued

Irrigated crops Diryfarmed crops
Zoil name and map symbaol i Corn
f‘uﬂw i3 Barley Wheat Barley Wheat
Grain Silage
Tons Bu Tonp Tona Bu Eu Ha Fu

Garrett—Continued :

41 a== 5.0 130 23 22 B0 1] 25 22
Harlan:

44 . 1 FIem—— s {1 1 WU a0 G a0 26

] e a A ——— ool | s e S i T 40 25 20
Heldt

B e p e 4.5 a0 16 18 80 50 22 18

L P —— 35 - i 25 et
Keith

- iy Bl |o T R e R R a0 BB 25
Kim:

53 AL b6 135 o8 25 BS it 22 18

B4 __ — 5.0 100 b L I— Gy 45 18 17

55 1 i A B e ———
HKirtley:

&7 —— B e e e s 45 e
Larimer:

"] e 4.5 110 18 18 5 & 22 15

b2 s —— 3.5 T el 1] 40
Laveland:

] - 4.0 110 18 T G £ SRl e ———
Minnequa:

ef_“-...--,.--_____..... 1 L e T S| P TR — 4 35

Nelson:

T 3.0 ey 5] K 40 A Lo enlaniamsaig i
MNunn:

= RN S M 6.0 145 26 27 1] &0 80 26

T4 — B.5 135 20 25 8BS 53 25 22

R T foL e e e T L ] 4.0 100 s ] SR DT e 0 45 20 18

/I ——— 5.0 130 19 22 an b a8 a0
{Mera:

;i L P Rl 71 5.0 115 18 20 75 45 26

TB i e e 4.0 a0 : |y TS 45 a0 o i

e e o5 e i bt N
FPaoli:

BT i 5.5 140 25 24 an 60 25 20
Poudre:

B s e s e 256 ERLY S
Fenohill:

e e 3.5 100 18 17 60 50 20 18
B s e e 2.5 40 a3 |-
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TABLE 2.—Yields per acre—Continued

Irrigated erops Dryfarmed crops
Soil name and map symbaol Corn
o o —_— SUgSY | Barley | Wheat | Barley | Wheat
Grain Silage
Tonx Bu Toma Tone Bu Bui Rw B=

Satanta:

74 8.0 145 28 26 ai a5 15 a5
T PR R ] b 140 26 25 .11} i} a0 23
74 - 5.0 110 ', | ] R ——] 70 45 25 20
P O L SRS B 20 18
SBatanta Variant:

| e N D OTPORPEE-| 8.0 120 2 20 h 18 16
Stoncham:

T - R S et B5.5 130 23 24 a0 23 20
Ii]] R b 125 22 22 BO &b 22 19
[+ R — 4.0 a0 1 i i) 45 20 1T
] 1: [ R b e O i L 3.5 - ——— - 5] e D
Table Mountain:

[T At S O P 6.0 145 25 26 1] i3] b 25
Thedalund:

07— — 40 100 18 8 70 50 25 20
(OB s i i i 3.0 10 a6 |[-- cdane,
Ulm:

113 - 4.5 110 20 24 -1 55 23 19
14 - 3.5 80 16 T0 40 ] 17
Weld:

TH Th 6B 140 2 25 &0 65 a0 25
Wiley:

R e iiag e B.B 140 24 25 i 65 25 28
1 - S 45 110 | 1 (TR B a5 50 25 20

varieties; appropriate tillage practices, including time
of tillage, seedbed preparation, and tilling when soil
moisture is favorable: controlling weeds, plant diseases,
and harmful insects; favorable soil reaction and
optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of
crop residue, barnyard manure, and green-manure
crops; harvesting crops with the smallest possible loss;
and timeliness of all fieldwork.

For yields of irrigated crops it is assumed that the
irrigation system is suited to the soil and to the crops
grown ; that good quality irrigation water is uniformly
ap lied in proper amounts as needed ; and that tillage
is kept to a minimum, ) )

The predieted yields reflect the relative productive
capacity of the soil for each of the prineipal crops.
Yields are likely to increase in the future as new
production technology is developed. The relative pro-

ductivity of a given soil compared to other soils, how-
ever, is not likely to change. :

Crops other than those shown in table 2 are grown in
the survey area, but because their acreage is small,
predicted yields for these crops are not included. The
local offices of the Soil Conservation Service and the
Cooperative Extension Serviee can provide informa-
tion about the productivity and management concerns
of the soils for those crops.

Hange'

Rangeland grazing and related livestock enterprises
are major sources of income in the survey area. The
cow-calf operation is the major type of livestock opera-
tion. Range and grazable woodland account for about

~ ‘Hapver A. SBPROCK, Fu conservationist, Seil Conservation
Serviee, helped to prepare this section.
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58 percent, or 513,000 acres, of the privately owned
land in the Area.

Larimer County Aren is in three major land re
source areas. The eastern part is in the Central High
Plains arvea, the western part is in the Southern Rocky
Mountains area, and the transition zone between the
plains and mountains is in the Southern Rocky Moun-
tain Foothills area. The average annual precipitation in
the Central High Plains area is 11 to lg)inches, and 66
to 75 percent of this falls during the growing season.
The frost-free period ranges from 130 to 160 days, and
temperature ranges from the 90's in summer to the
—20's in winter. In the Southern Rocky Mountain
Foothills area the average annual precipitation is 11 to
16 inches, and 60 to 70 percent of this falls during the
growing season. The frost-free period ranges from
120 to 150 days, and temperature ranges from the 90's
in summer to the —20's in winter. The Southern Rocky
Mountaing area has an average annual precipitation
of 12 to 20 inches or more, and more than 50 percent
of this falls in winter in the form of snow. The frost-
free period ranges from 20 to 100 days, and tempera-
turet ranges from the 70's in summer to the —4{'s in
winter,

Range sites and condition classes

Soils that have the eapacity to produce the same
kinds, amounts, and proportions of range plants ave
grouped into range sites. A range site is the product of
all the environmental factors vesponsible for its
development.

A plant community existing within a range zite
that has not undergone abnormal disturbances is the
potential, or elimax, plant community for that site.
Climax plant communities are not precise or fixed in
their composition but vary, within reasonable limits
from year to year and from place to place, Abnormal
disturbances, such as overuse by livestock, excessive
burning, erosion, or plowing, result in changes in the
climax plant community or even in complete destrue-
tion if the disturbance is drastic enough. If the ran
site has not deteriorated signifieantly under such dis-
turbances, secondary plant succession progresses in the
direction of a natural potential, or climax, plant com-
munity for the site.

Four range condition classes are used to indicate the
degree of departure from the potential wvegetation
brought about by grazing or by other uses. The classes
show the present condition of the native vegetation on
a range site in relation to the native vegetation that
could grow there.

A range is in excellent condition if 76 to 100 percent
of the vegetation is the same as that in the climax
stand. It is in goed condition if the percentage is 51 to
T8, in fair condition if it is 26 to 50 percent, and in
poor condition if it is less than 25 percent.

When changes oceur in the climax plant community
due to use by livestock or disturbance, some plant
species increase and others decrease. This depends on
the grazing animal, season of use, and the degree of
use. By comparing the composition of the present plant
community to the potential plant community, it is
possible to see how individual species have increased
while others decreased. Plants that are not present in

the elimax community but that show up in the present
plant community are invaders of the site,

The composition of elimax and present plant com-
munities, together with other range site information,
provides the basis for selecting range management
systems. Management programs for range generally
try to increase desirable plants and restore the range
to as near elimax condition as possible, Some programs
are designed to create or maintain plant ecommunities
somewhat removed from the climax community to fit
specific needs in the grazing program, to provide for
wildlife habitat, or for other benefits. Any manage-
ment objective should be compatible with conserva-
tion objectives,

Descriptions of the range sites

In the following pages the 24 range sites in Larimer
County Avea are briefly deseribed and the eclimax
plants and prineipal invaders on each site are named.
Also given are estimates of the potential annual pro-
duction expressed in terms of excellent condition,
unless otherwise identified, for favorable and unfavor-
able years. These yields are given as the normal high
and low rather than the extremes. Production is the
total annual production in pounds of air-dry herbage

er acre, which includes the current vear's growth of
eaves, stems, twigs, and fruit of all the plants on the
site. Not all of this herbage is usable livestock.
The soils in each site can be determined by referrving
to the appropriate map unit deseription.

LOAMY PLAINS RANCE SITE

This site consists mainly of nearly level to strongly
sloping soils. Elevation ranges from 4,500 to 5,700
feet, The soils are well drained and moderately deep
or deep. The surface layer is medium textured, Per-
meahihty is moderate, and the available water capacity
is medium to high.

Short grasses are suited to these soils because of
their fibrous and relatively shallow root systems and
their ability to go dormant during dry periods, The
potential plant community is mostly blue grama and
scattered western wheatgrass and needleandthread.
Side-oats grama is in the steeper areas and just below
the crest of ridges. Buffalograss iz of minor impor-
tance, but is one of the first grasses to show up after
extended dry periods and continued overgrazing., The
approximate composition of the pﬂtentiaf plant com-
munity, by percentage of total weight, is 55 percent
blue grama, 10 percent western wheatgrass, 10 per-
cent needleandthread, 10 percent buffalograss, 10 per-
cent sedges, and 5 percent sguirreltail, Other species
include sand dropseed, three-awn, side-oats grama, and
geveral species of forbs and shrubs.

The total annual production of air-dry vegetation
ranges from 1,600 pounds per acre in favorable vears
to 750 pounds per acre in unfavorable years. As much
as EIE percent of this production provides forage for
cattle,

If this site is overgrazed, blue grama and buffalo-
grass form a sod and production is lowered, Three-
awn, snakeweed, pricklypear, and fringed sage
increase as the range condition deteriorates. As the
condition declines further rabbitbrush, yucea, and
annuals invade.
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SANDY PLAINS HANCE SITE

This site consists mainly of nearly level to strongly
sloping soils, Elevation ranges from 2,800 to 5,000 feetf.
The soils are deep or moderately deep and well drained.
The surface layer is moderateﬂr coarse textured. Per-
meability is moderate to rapid, and the available water
capacity is low to high,

The potential plant community is mostly needleand-
thread, little bluestem, side-oats grama, and junegrass.
Tall and short grasses are present but less important.
Prairie sandreed and sand bluestem are the most im-
portant tall grasses, Blue grama provides much of the
total production but is second to the midgrasses in
general appearance. Sand sage and eriogonum are
characteristic of the site but are widely scattered.
The approximate composition of the potential plant
eommunity, by percentage of total welght, is 25 per-
cent blue grama, 10 percent needleandthread, 10 per-
cent sand bluestem, 10 pereent prairie sandreed, 10
percent western wheatgrass, 10 percent side-oats
grama, 10 percent little bluestem, and 10 percent
switchgrass. The remaining 5 percent is junegrass,
sedge, three-awn, sand dropseed, buffalograss, indian-
grass, prairvie-clover, yucca, wormwood, and fringed
sage.

The total annual production of air-dry vu¥etatinn
ranges from 2,000 pounds per acre in favorable years
to 1200 pounds per acre in unfavorable years, As
much as 85 percent of this production provides forage
for cattle.

Blue grama, three-awn, and sand dropseed are the
main increasing grasses and sand sage, wormwood,
fringed sage, and yuccea are the main increasing shrubs
as the range starts to deplete. As the condition declines
further snakeweed, rabbitbrush, and annuals invade.

SALT MEAIMYW RANGE SITE

Thiz site consists of nearly level soils. Elevation
ranges from 4,500 to 6,000 feet, The soils are deep and
poorly drained. The surface layer is fine textured. Per-
meability is slow, and the available water capacity is
high. A water table is at or near the surface during
most of the year. Salt content is high.

The approximate composition of the potential plant
community, by percentage of total weight, is 30 per-
cent alkali sacaton, 15 percent switchgrass, 15 percent
western wheatgrass, 10 percent saltgrass, 10 per-
cent alkali bluegrass, 10 percent sedges, and 10 percent
Baltic rush. Other species include Nuttall alkaligrass,
slender wheatgrass, prairie cordgrass, Canada wildrye,
wild licorice, and four-wing salthrush.

The total annual production of air-dry vegetation
ranges from 3,000 pounds per acre in favorable vears
to 2,000 pounds per aere in unfavorable years, As
much as 80 percent of this production provides forage
for cattle

Saltgrass, sedges, Baltic rush, foxtail, and wild
licorice are the main increasing species as the range
starts to deplete. When the range is in poor condition
foxtail, greasewood, and rabbitbrush dominate,

TWERFLOW RAMNGE SITE
This site consists of nearly level soils in draws, in

valleys, on fans, and in other lowlands, This site is
flooded periodically. Elevation generally is below 6,000

feet, The soils are deep and well drained. The surface
layer is medium textured or moderately fine textured.
Permeability is moderate or moderately slow, and the
available water capacity is high.

The potential plant community is mostly tall grasses.
Mid and short grasses are present but less important.
Switchgrass, big bluestem, western wheatgrass, indian-
grass, and blue grama are the most abundant species.
The approximate composition of the potential plant
community, by percentage of total weight, is 15 per-
cent switchgrass, 156 percent western whentgrass, 15
percent blue grama, 10 percent big bluestem, 10 per-
cent indiangrass, 10 percent prairie sandreed, 10 per-
cent side-oats grama, and 10 percent slender
wheatgrass. The remaining 5 percent is green needle-
grass, buffalograss, Canada wildrye, sedge, four-wing
saltbush, and winterfat.

The total annual production of air-dry vegetation
ranges from 3,000 pounds per acre in favorable years
to 1,600 pounds per acre in unfaverable vears. As
much as 95 percent of this production provides forage
for cattle,

Western wheatgrass, blue grama, buffalograss,
three-awn, sand dropseed, and rabbithrush are the
main species to increase as the range starts to deplate.
As the condition declines further snakeweed, worm-
wood, and annuals invade.

WET MEADDW MANGE SITE

This szite consists of nearly level soils on meadows
along streams, below permanent springs, and in valleys
that have a high water table. Elevation generally is
below 6,000 feet. The soils are deep and moderately
deep and somewhat poorly drained. The surface layver
is medium textured or moderately fine textured. The
available water capacity is medium or high. A water
table is within the root zone for at least part of the
growing seagon.

The potential plant community is mostly tall prasses,
mainly switechgrass, indiangrass, prairie cordgrass, and
big bluestem., The approximate composition of the
potential plant community, by percentage of total
weight, is 20 pereent switchgrass, 10 percent big blue-
stem, 10 percent prairie cordgrass, 10 percent indian-
grass, 10 percent alkali sacaton, 10 percent western
wheatgrass and slender wheatgrass, 10 percent little
bluestem, 10 percent alkali bluegrass, and 10 percent
sedges. Other species include rushes, Canada wildrye,
saltgrass, and wild licorice.

The total annual production of air-dry vegetation
ranges from 4,000 pounds per acre in favorable years
to 3,000 pounds per acre in unfavorable years. As much
as Eilfl percent of this production provides forage for
cattle.

Sedges, rushes, alkali sacaton, bluegrass, foxtail, and
wild licorice are the main increasing species as the
range starts to deplete. As the condition declines
further foxtail and saltgrass inerease and dandelion
and annuals invade,

CLAYEY PLAINS MANGE SITE

This site consists mainly of nearly level or gently
slu;aing soils on stream terraces, Elevation is below
5,500 feet. The soils are well drained and deep to
moderately deep. The surface layer is moderately fine
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textured or fine textured. Permeability is moderately
slow or slow, and the available water capacity is
medium or high,

The potential plant community is mostly western
wheatgrass. Four-wing salthush and winterfat are also
dominant shrubs but arve difficult to maintain under
vearlong grazing. Blue grama and buffalograss are
dominant grasses that increaze when overgrazed. Low
rabbitbrush, dryland sedges, red three-awn, and
pricklypear are also present and increase when over-
grazed. The approximate composition of the potential
plant community, by percentage of total weight, is 35
percent western wheatgrass, 25 percent blue grama,
10 percent green needlegrass, 10 percent buffalograss,
10 percent squirreltail, and 10 percent sedges. Other
species include alkali sacaton, three-awn, low rabhbit-
brush, snakeweed, four-wing saltbush, winterfat, and
prieklypear.

The total annual production of air-dry vegetation
ranges from 1,000 pounds per acre in favorable years
to 400 pounds per acre in unfavorable years. As much
s t;illl] percent of this production provides forage for
cattle,

If the range is overgrazed, pricklypear, low rabbit-
brush, and snakeweed increase shar}:ﬂ}f When the range
is in poor condition annuals and plants such as eurly-
cup gumweed invade.

SHALY PLAINS RANGE SITE

This site consists of gently sloping to moderately
steep soils on broken lands. Elevation ranges from
5,000 to 6,000 feet. The soils are shallow and well
drained. The surface layer is moderately fine textured.
Pelrmeahilit;,r is slow, and the available water capacity
is low,

The potential plant community is mostly blue grama,
alkali sacaton, and western wheatgrass. The approxi-
mate compesition of the potential plant community, by
percentage of total weight, is 25 percent blue grama,
25 percent alkali sacaton, 10 percent western wheat-
grass, and 10 percent side-pats grama. The remaining
30 percent is buffalograss, sedge, sand dropseed, needle-
andthread, junegrass, Indian ricegrass, little bluestem,
Fl;femunt goldenweed, four-wing saltbush, and winter-
4

The total annual production of air-dry vegetation
ranges from 900 pounds per acre in favorable yvears to
400 pounds per acre in unfavorable vears, As much
ast;ﬁlu percent of this production provides forage for
cattle,

Heavy grazing results in a decrease in the mid
grasses and an increase in lue rama, buffalograss,
rabbitbrush, and pricklypear. As the condition declines
further sn.ukewcad and annuals invade.

EANDETONE BREAKS RANGCE SITE

This range site consists of gently sloping to moder-
ately steep soils. Elevation ranges from 4,500 to 6,500
feet. The soils are shallow and well drained. The sur-
face layer is moderately coarse textured. Permeability
is lmuderately rapid, and the available water eapacity
15 1YW,

The potential plant mmmunifg' is mostly mid
grasses, such as little bluestem, side-oats grama, and
needleandthread. Blue grama iz the dominant short

grass, and threadleaf sfed%'e is also commeon. The ap-
proximate composition of the potential plant com-
munity, by percentage of total weight, is 15 percent
side-oats grama, 15 percent little bluestem, 20 percent
blue grama, 10 percent prairie sandreed, 10 per-
cent needleandthread, and 10 percent threadleaf
sedges. The remaining 20 percent is junegrass, big
bluestem, sand dropseed, Indian ricegrass, eriogonum,
hairy goldaster, mountainmahogany, and skunkbush.

The total annual production of air-dry vegetation
ranges from 1,000 pounds per acre in favorable years
to 600 pounds per acre in unfavorable years, As much
asttslt} percent of this production provides forage for
cattle

Blue grama, sand dropseed, three-awn, fringed sage,
hairy goldaster, snakeweed, and yucea inerease as the
range starts to deplete. As the condition declines
further snakeweed and annuals invade.

SHALLOW SILTATONE RANGE SITE

This site consists of strongly sloping or moderately
steep soils and is associated with barren exposures of
the Brule Formation. Slopes are 5 to 20 percent. Eleva-
tion ranges from 4,500 to 6,000 feet. The sovils are
shallow and well drained. The surface layer is medium
textured. Permeability is moderate, and the available
water capacity is low.

The potential plant community is mostly blue grama.
Threadleaf sedge, side-oats grama, western wheat-
grass, needleandthread, sand dropseed, and little blue-
stem are also prominent, The approximate composition
of the potential plant community, by percentage of
total weight, is 45 percent blue grama, 10 percent
western wheatgrass, 10 percent side-oats grama, 10
percent little bluestem, 10 percent needleandthread,
10 percent sand dropseed, and 5 percent threadieaf
sedge, Other species include winterfat and four-wing
saltbush,

The total annual production of air-dry vegetation
ranges from 700 pounds per acve in favorable years
to 400 pounds per acre in unfavorable years, As much
as 9[0 percent of this production prmldea forage for
cattle

If range begins to deplete, the mid grasses decrease
and a low production blue grama sod invades, As the
condition declines further the sod breaks up and the
bare spots support snakeweed, three-awn, zand drop-
seed, and such annuals as kochia and Russian-thistle,

LOAMY FOOTINILL RANGCE SITE

This site consists mainly of nearly level to moder
ately steep soils in narvow valleys, on hills, and on
large open flats, Elevation ranges from 5,000 to 7,000
feet. The soils are deep and moderately deep and well
drained. The surface layer is medium textured. Per-
meahility is moderate, and the available water capacity
is medium or high.

The potential plant community is mostly western
wheatgrass and green needlegrass. The approximate
compozition of the potential Eﬁmt commumty. by per-
centage of total weight, is 3!] percent western wheat-
grass, 15 percent blue grama, 10 percent green
needlegrass, 10 percent junegrass, 10 percent Griffith
wheatgrass, and 10 percent little bluestem. The re-
maining 15 percent is needleandthread, side-oats
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grama, Sandberg bluegrass, Indian ricegrass, squirrel-
tail, sedge, Drummond milkvetch, and wormwaood.

The total annual production of air-dry vegetation
ranges from 1,600 pounds per acre in favorable years
to 900 pounds per acre in unfavorable years. As much
astﬂls percent of this production provides forage for
cattle.

Blue grama, wormwood, fringed sage, hairy gold-
aster, and snakeweed are the main species that increase
as the range starts to deplete. As the condition declines
further buffalograss, sleepygrass, and annuals invade.

GCHAVELLY FOOTHILL MANCE SITE

This site consists of strongly sloping to steep soils.
Elevation ranges from 5,000 to 7,000 feet., The soils
are deep and well drained, The surface layer is moder-
ately coarse textured and is gravelly or cobbly. Per-
meability is moderate to rapid, and the available water
capacity is low or medium,

The potential plant community is mostly needleand-
thread, prairie sandreed, and little bluestem. The
approximate composition of the potential plant com-
munity, by percentage of total weight, is 15 percent
needleandthread, 15 percent little bluestem, 15 percent
praivie sandreed, 15 percent biue grama, 10 per-
cent side-oats grama, 10 percent mountain mulhy, 10
percent Griffith wheatgrass, and 10 percent western
wheatgrazs, Other species include Sandberg bluegrass,
sedge, Geyer larkspur, eviogonum, and fringed sage.

The total annual production of air-dry vegetation
ranges from 1,000 pounds per acre in favorable years
to 700 pounds per acre in unfavorable years. As much
aﬁtﬁﬁ percent of this production provides forage for
cattle.

Western wheatgrass, blue grama, Sandberg blue-
grass, and fringed sage increase as range condition
declines. As the condition declines further sleepygrass,
snakeweed, and annuals invade,

This site is hazardous for cattle grazing in spring
and early summer when Geyer larkspur, a poisonous
plant, is present,

SHALLOW FOOTHILL HANGE SITE

This site consists of nearly level to steep soils on
1-idges, hogbacks, and mesas, Elevation ranges from
5,200 to 7,000 feet. The soils are shallow and well
drained, The surface layer is medium textured or mod-
erately coarse textured and in places is channery or
stony. Permeability is moderate to rapid, and the avail-
able water capacity is low,

The potential plant community is mainly browse-
type vegetation, The approximate composition of the
potential plant community, by percentage of total
weight, is 20 percent mountainmahogany, 15 pereent
big bluestem, 10 percent Griffith wheatgrass, 10 per-
cent side-gats grama, 10 percent little bluestem, 10 per-
cent needleandthread, and 10 percent blue grama. The
remaining 15 percent is Sandberg bluegrass, Seribner
needlegrass, mountain muhly, junegrass, Indian rice-
grass, sedge, skunkbush sumae, wax currant, prickly-
pear, and fringed sage,

The total annual production of air-dry vegetation
ranges from 500 pounds per acre in favorable years
to 300 pounds per acre in unfavorable years. As much

as 80 percent of this production provides forage for
cattle and sheep.

Blue grama, Sandberg bluegrass, and fringed sage
are the main plants to increase as the range starts to
deplete, As the condition declines further western rag-
j.-.'eec}i. sleepygrass, tall rabbitbrush, and annuals
mvade,

HOCKY FOOTHILL WANCE SITE

This site consists of moderately steep or steep soils,
Slopes range from 10 to 40 percent. Elevation ranges
from 5,600 to 7,000 feet. The 2oils are mainly deep or
maoderately deep and well drained, The surface layer is
generally medium textured or moderately fine textured
and in places it is cobbly or stony. Permeability is
moderate or moderately slow, and the available water
capacity is high.

he potential plant eommunity is mostly big blue-
gtem, little bluestem, Griffith wheatgrass, siﬁe—onta
grama, needleandthread, blue grama, and western
wheatgrass. The approximate composition of the
potential plant community, by percentage of total
weight, is 20 percent big bluestem, 10 percent little
bluestem, 10 percent Griffith wheatgrass, 10 percent
side-pats grama, 10 percent needleandthread, 10 per-
cent blue grama, and 10 percent western wheatgrass.
The remaining 20 percent is Sandberg bluegrass,
switchgrass, indiangrass, junegrass, sedge, mountain
sunflower, eviogonum, Geyer larkspur, hairy goldaster,
mountainmahogany, skunkbush sumae, and yucea.

The total annual production of air-dry vegetation
ranges from 1,500 pounds per acre in favorable years
to 1,000 pounds per acre in unfavorable vears. As much
as 80 percent of this production provides forage for
cattle and sheep.

Blue grama, western wheatgrass, Sandberg blue-
grass, and wormwood increase as the range starts to
deplete, As the condition declines further snakeweed,
sleepygrass, and annnals invade.

CLAYEY FDOTHILL RANGE S1TE

This site consists of nearly level {o strongly sloping
soils. Elevation ranges from 5,000 to 5,500 %reet. The
soils are deep and well drained, The surface layer is
moderately fine textured. Permeability is moderate to
slow, and the available water capacity is high.

The potential plant community is mostly mid
grasses, mainly western wheatgrass, green needlegrass,
and needleandthread. Blue grama is an important
undereover species and smaller amounts of bufTalo-
grass, Indian ricegrass, and Sandberg bluegrass are
scattered throughout, The approximate composition
of the potential plant community, by percentage of
total weight, is 45 percent western wheatgrass, 15
percent green needlegrass, 10 percent Sandberg blue-
grass, 10 perceni needleandthread, 10 percent four-
wing saltbush, and 10 percent winterfat. Other species
include buffalograss, Indian ricegrass, blue grama,
prairie clover, and Drummend milkvetch.

The total annual production of air-dry vegetation
ranges from 1,000 pounds per acre in favorable years
to 800 pounds per acre in unfavorable years. As much
as Eif.r percent of this production provides forage for
cattle.

Blue grama, buffalograss, and three-awn are the
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main increasing species as the ran
Drummond milkvetch, rabbitbrush, and snakeweed
also increase when the range iz overgrazed, As the
condition declines further, annuals and such plants as
curlyeup gumweed invade,

starts to deplete,

MOUNTAIN LOAM HANGE SITE

This site consists mainly of gently sloping to moder-
ately steep soils on side slopes, terraces, and fans,
Slopes are mostly 5 to 30 percent, Elevation ranges
from 7,000 to 9,500 feet. The soils are deep and well
drained. The surface layer is moderately coarse tex-
tured. Permeability is moderately rapid, and the avail-
able water capacity is medium.,

The dominant grasses in the potential plant com-
munity are Arizona fescue, Idaho fescue, bearded
wheatgrass, bluehunch wheatgrass, slender wheat-
grass, western wheatgrass, bromegrasses, and needle-
grass. The approximate composition of the potential
plant community, by percentage of total weight, is 20
bercent Arizona fescue and Idaho fescue, 10 percent
bearded whaat%raaa and bluebunch wheatgrass, 10 per-
cent slender wheatgrass, 10 percent needlegrasses, 10
percent western wheatgrass, 10 percent mountain
brome and nodding brome, 10 percent mountain muhly,
and 10 percent big sagebrush. The remaining 10 per-
cent is Parry oatgrass, Thurber feseue, Sandberg
bluegrass, sheep fescue, balsamroot, eriogonum, bitter-
brush, snowberry, serviceberry, low rab itbrush, and
fringed sage.

The total annual production of air-dry vegetation
ranges from 1,800 pounds per acre in favorable years
to 1,200 pounds per acre in unfavorahle vears. As much
as 80 percent of this production provides forage for
cattle and sheep,

Continued heavy grazing results in a decrease of
grasses and an increase of big sagebrush. As the condi-
tion declines further tall rabbitbrush, snakeweed, and
annuals invade,

ROCKY LOAM RANGE sITE

This site consists of nearly level to very steep soils
on mountains and rolling outwash fans, Slopes are 1
to 55 percent. Elevation ranges from 6,000 to 9,600
feet. The soils are shallow and well drained, The sur-
face layer is medium textured to moderately coarse
textured and is gravelly or channery, Permeability is
moderate or moderately rapid, and the available water
capacity is low,

The potential plant community is mostly Idaho fes-
cue, mountain muhly, Parry oatgrass, and needlegrass,
The approximate composition of the potential plant
community, by percentage of total weight, is 20 per-
cent Idaho fescue, 20 percent mountain muhly, 10
percent Parry oatgrass, 10 percent needlegrasses, 10
percent nodding brome, 10 percent Sandberg bluegrass,
10 percent junegrass, and 10 percent western wheat-
grass. Other species include blue grama, sheep fescue,
and sedge,

The total annval production of air-dry vegetation
ranges from 900 pounds per acre in favorable ¥ears
to 500 pounds per acre in unfavorable rs, As much
as 80 percent of this production provides forage for
cattle and sheep.

Blue grama, junegrass, sedge, and three-awn in-

crease as the range starts to deplete, As the condition
declines further ring muhly, sleepyprass, cactus, and
gumweed invade,

LOAMY PARK RANGE S1TE

This site consists of level to steep soils on fans, on
terraces, in mountain vallevs, on foot slo £5, and on
tablelands. Slopes ure 0 to 80 percent. The Soils are
moderately deep and deep and well drained. The sur-
face layer is medium textured or moderately ecoarse
textured. Permeability is moderate to ra id, and the
available water eapacity is medium or high.

Mountain bunchgrasses give a grazsy park appear-
ance to this site. The potential plant community is
mostly Arizona fescue, mountain muhly, and Parry oat-
grass. The approximate composition of the potential
plant community, by percentage of total weight, is 15
percent Arizona fescue, 15 percent mountain muhly,
15 percent Parry oatgrass, 10 percent western wheat.
grass, 10 percent slender wheatgrass, and 10 reent
bearded wheatgrass, The remaining 25 percent is june-
grass, needlegrasses, mountain hrome, nodding brome
blue grama, Sandberg bluegrass, sedges, and fringe

Mg‘ehe total annual production of air-dry vegetation
ranges from 2,000 pounds per aere in favorable years
to 1,200 pounds per acre in unfavorable vears. As much
as 85 percent of this production provides forage for
cattle and sheep.

Blue grama, hairy goldaster, fringed sage, and
lupine generally increase as the range starts to deplete.
As the condition declines further Kentucky bluegrass
and annuals invade,

DRY MOUNTAIN LOAM RANGE SITE

This site consists of level to steep soils on hills.
Slopes are 0 to 40 percent. Elevation ranges from
7,500 to 8,500 feet. The soils ave deep and well drained.
The surface layer is medium textured to coarse tex-
tured and is gravelly or cobbly in places. Permenbility
is moderate to rapid. The available water capacity is
m:?.]inl;,r low to medium, but it is high in some of the
50115,

Bluebunch wheatgrass, sheep fescue, pine needle-
grass, streambank wheatgrass, Nevada bluegrass,
Junegrass, muttongrass, and sedges give a sparse,
grassland appearanee to the potential plant commu-
nity. Bagebrush iz dominant. The approximate
composition of the potential plant community, by per-
centage of total weight, is 20 percent bluehunch
wheatgrass, 10 percent streambank wheatgrass, 10
percent ‘Sine needlegrass, 10 percent sheep fescue, 10
percent Nevada bluegrass, 10 percent muttongrass, and
10 percent junegrass. The remaining 20 percent is
Sandberg bluegrass, sedge, Indian ricegrass, low
rabbitbrush, bitterbrush, serviceberry, and snowberry,

The total annual production of air-dry vegetation
ranges from 1,000 pounds per acre in favorable VEArs
to 500 pounds per acre in unfavorable years. As much
as 80 percent of this production provides forage for
cattle and sheep.

As the range starts to deplete, sage, low rabbit-
brush, and streambank wheatgrass increase. As the
g:ondétjon declines further tall rabbitbrush and annuals
invade.
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STONY LIAM BARGE SITE

Thiz site consists of moderately steep and steep,
stony soils on mountainsides. Slopes are 10 to 50 per-
cent, Elevation ranges from 7,000 to 9,000 feet. The
soils are generally moderately deep or deep and well
drained. The surface layer is mostly moderately fine
textured or moderately coarse textured. Permeability
iz generally moderate or moderately slow, and the
available water capacity is medium or high.

Servieeberry, bitterbrush, big sagebrush, snowberry,
and Douglas rabbitbrush give the appearance of a
shrub plant community, Grasses and forbs, however,
are dominant. The approximate composition of the
potential plant community, by percentage of total
weight, is 20 percent bluebuneh wheatgrass, 10 per-
cent Indian ricegrass, 10 percent Idaho fescue, 10 per-
cent needlegrasses, 10 percent muttongrass, and 10
percent serviceberry. The remaining 30 percent is june-
grass, western wheatgrass, sedge, bitterbrush, big
aagebrush, and snowberry,

The total annual production of air-dry vegetation
ranges from 2,000 pounds per acre in favorable years
to 1,000 pounds per acre in unfavorable years, As
mueh ns 80 percent of this production provides forage
for cattle and sheep.

As the range staris to deplete, western wheatgrass,
junegrass, big sagebrush, and f’r{nged sage increase,
Asg the condition declines further, annuals invade and
fringed sage continues to increase,

MOUNTAIN MEADOW RANGE SITE

This site consists of level to gently sloping soils in
valleys and swales, Slopes are 0 to 5 percent. Elevation
ranges from 7,000 to 11,500 feet. The soils are deep
and poorly drained or somewhat poorly drained. The
surface layer is moderately fine textured to moder-
ately coarse textured and 1s gravelly in places. Per-
meability is zlow to rapid, and the available water
capacity is low to high., A water table is within the
root zone during most of the growing season.

The potential plant community is mustlly tufted hair-
grass, Nebraska sedge, ovalhead sedge, slender wheat-
grass, Baltic rush, and Canada bluegrass. Some forbs
occur in small amounts, and willows and shrubby
cinquefoil are also present, The approximate composi-
tion of the potential plant community, by pere.entage
of total weight, is 30 percent tufted hairgrass, 20
percent Nebraska sedge, 15 percent slender wheatgrass,
10 percent ovalhead sedge, 5 percent Baltic rush, and
5 percent willows. The remaining 15 percent is Canada
bluegrass and shrubby cinquefoil.

The total annual production of air-dey vegetation
ranges from 4,000 pounds per acre in favorable years
to 2,000 pounds in unfavorable genrs. As much as 90
percent of this production provides forage for cattle.

As the range starts to deplete, Baltic rush, ovalhead
gedpe, and several forbs increase. As the condition
declines Turther timothy, smooth brome, redtop, Ken-
tucky bluegrass, and Canada thistle invade.

MOUNTAIN SHALE MANGE SITE

This site consists of level to steep soils on shale hills.
Slopes are 0 to 30 percent. Elevation ranges from
7,000 to 9,000 feet. The soils are moderately deep and
well drained. The surface layer is moderately fine tex-

tured. Permeability is slow, and the available water
capacity is low or medium.

The potential plant community is mostly bluebunch
wheatgrass, western wheatgrass, Indian ricegrass,
gguirreltail, and muttongrass. The approximate com-
position of the potential plani community, by per-
centage of total weight, is 25 percent bluebunch
wheatgrass, 10 percent western wheatgrass, 10 per-
cent Indian ricegrass, 10 percent squirveltail, 10 per-
cent muttongrass, 10 percent Sandberg bluegrass, 10
percent needlegrasses, and 10 percent serviceberry.
The remaining 5 pereent is lupine, milkvetch, eriog-
onum, big sagebrush, Douglas rabbitbrush, and
winterfat.

The total annual production of air-dry vegetation
ranges from 700 pounds per acre in favorable years
to 200 pounds per acre in unfavorable years. As much
ag 80 percent of this production provides forage for
cattle and sheep.

Asg the range starts to deplete, bi
EFEEHEE. As the condition declinez fu
vade.

sagebrush in-
her annuals in-

SUBALPINE LOAM RANCE SITE

This site consists of nearly level to moderately steep
soils in open parks and on mountainsides. Slopes are 2
to 15 percent. Elevation ranges from 8,000 to 9,000
feet, The soils arve deep or moderately deep and well
drained. The surface laver is moderately coarse tex-
tured. Permeability is moderately rapid to moderately
slow, and the available water capaeity is low to high.

The potential plant community is mostly Thurber
fescue, Parry oatgrass, Idaho fescue, and big bluegrass,
Shrubs are of minor importance, although a few are
generally seattered throughout, The approximate com-
position of the potential plant community, by per-
centage of total weight, is 35 percent Thurber fescue,
20 percent Parry oatgrass, 10 percent Idaho fescue, 10
percent big bluegrass, and 10 percent Columbia needle-
grass and Letterman needlegrass, The remaining 15
percent is slender wheatgrass, western whealgrass,
nodding brome, and snowherry.

The total annual production of air-dry vegetation
ranges from 3,500 pounds per acre in favorable years
to 2,000 pounds per acre in unfavorable years. As
much ag 85 percent of this production provides forage
for cattle and sheep.

As the range starts to deplete, mountain big sage is
dominant. Lupine, fringed sage, cinguefoil, and yar-
row also increase. As the condition declines further,
Kentucky bluegrass, Douglas rabbitbrush, rubber
rabbitbrush, and annuals invade,

Woodland ®

Maost of the woodland in Larimer County Area is in
the western and northwestern parts of the survey
area. The main native trees at the lower elevations
are ponderosa pine, Douglas-fir, and Rocky Mountain
juniper. Douglas-fir is mainly on the northern slopes.
Engelmann spruce, subalpine fir, and lodgepole pine
are the main trees at higher elevations. Aspen also

* SpErMax J. FiscH, woodland conservationist, Soil Conserva-
tion Service, helped to prepare this sectlon,
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grmvs, mainly in small groves or as scattered trees.
ne small isolated grove of pinyon, northwest of the
city of Fort Collins, is unigue in that it is the most
?urthwestern location in the United States for this
ree,

The woodland areas are about equally divided be-
tween private and government ownership. Most of the
government-ndministered land is national forest, but
some is State and county owned.

Much of this woodland was logged by early settlers.
Little of the privately owned woodland is managed
for timber production, although it is used for poles,
fenceposts, and firewood. Almost all of the area is
used for grazing, recreation, and wildlife habitat. In
recent years much of the privately owned woodland
Eus been used as sites for summer and year-round

omes,

Weoodland suitability groups

The soils in the mountainous part of Larimer County
Area have been placed in wmd%nd guitability groups
to assist owners in planning the use of their soils for
wood crops. Each group is made up of soils that are
suited to the same kinds of trees, that need about the
same management, and that have the same potential
production,

Each woodland group is identified by a three-part
symbol, for example, 6ol. The potential productivity
of the soils in the group is indicated by the first nu-
meral in the symbol: 1 is very high; 2, high; 8, moder-
ately high; 4, moderate ; 5, moderately low: and 6. low.
These ratings arve based on field determination of aver-
age site index. Site index of a given soil is the height,
in feet, that the taller trees of a given species reach
in a natural, essentially unmanaged stand in a stated
number of years,

The second part of the symbol is & small letter. In
this survey, =, d, and o are used, The small letter
indicates an important soil property that imposes a
hazard or limitation in managing the soils for trees.
The letter » indieates that the so0il has major limita-
tions because of rockiness or stoniness. The letter d
indicates that the soil has a restricted rooting depth.
The letter o shows that the soils have few limitations
that restrict their use for trees,

The third part of the symbol, another numeral, dif-
ferentiates groups that have the same first and
second parts in their identifving svmbols.

Soils that have not been placed in a woodland suit-
ability group are not suited to or are not used for
woodland. The woodland suitability group is shown at
th._e_i end of the mapping unit description for applicable
soils,

The woodland suitability groups in the survey area
are briefly described in the following paragraphs.

Woodland suitability group 6ol.—The soils in this
group are suited to the production of pondercsa pine.
They are capable of producing about 2,020 cubic fect
per acre, or 7,800 board feet, in a managed, even-
aged stand of 100-year-old trees, There are no major
limitations to the use of the sails for woodland,

Woodland suitability group 6x1.—The soils in this
g‘ruup are suited to the production of ponderosa pine.

hey are eapable of producing about 1,610 cubic feet
per acre, or 5,300 board feet, in a managed, even-aged

stand of 100-year-old trees, The hazard of erosion is
high, and equipment limitations and seedling mortality
are moderate,

Woodland suitability group 6x2.—The soils in this
group are suited to the production of Engelmann
spruce, They are capable of producing about 3200
cubic feet per acre, or 9,000 board feet, in managed,
even-aged stands of 90-vear-old trees. Seedling mortal-
ity is severe, and the egquipment limitations and wind-
throw hazard are moderate,

Woodland suitability group 6di.—The soils in this
group are suited to the produetion of ponderosa pine.
They are capable of producing about 1,610 cubic feet
per aecre, or 5300 board feet, in a managed, even-
aged stand of 100-year-old trees. Seedling mortality
is severe, and the hazard of erosion, equipment limita-
tions, and windthrow hazard are moderate,

Waoodland suitability group 6d2.—The soils in this
group are suited to the production of lodgepole pine,
They are capable of producing about 2,490 cubic feet
per acre, or 4,900 hoard feet, in a managed, even-aged
stand of 90-year-old trees, Seedling mortality is severe,
and the hazard of erosion, equipment limitations, and
windthrow hazard are moderate.

Windbreaks*

The native vegetation on the plains in Larimer
County Area is grass. Early settlers planted trees for
beautification and protection, mainly around farm-
steads. Many of these trees still survive, although most
of them, mainly cottonwood and willows, in the plains
are along the streams and drainageways.

Windbreaks and tree plantings can be very beneficial
to landowners. They help to reduce home heating costs
by reducing winds. They help to protect livestock from
winter storms and drifting snow. They provide habitat
for wildlife and birds and enhance the beauty and
value of homesteads.

If windbreaks are planted, care is needed establish-
ing them. Evergreens ave among the most desirable
trees because they are long lived and resist damage by
wind, snow, and disease. They provide protection
from winds, which oceur before deciduous trees leaf.
Evergreenz grow much more slowly than deciduous
trees for the first few vears and should, therefore, be
planted in rows separate from the faster growing but
short-lived broadleaf trees.

Climatic conditions limit the kinds of trees and
shrubs that can be grown, and careful selection, there-
fore, iz necessary. Cultivation reduces competition
from weeds and grass and also the hazard of destrue-
tive fires.

Replacing trees lost in the first vears to develop a
continuous, uniform wind barrier. Pruning should be
limited to the removal of dead branches.

Protection of newly planted trees from livestock and
other animals is important. Rabbits, mice, deer, and
antelope can damage trees. Repellants ean be applied
in fall to help protect the young trees, Providing sup-
plemental water to newly planted trees is beneficial
and increases survival. Adequate water should be sup-

P BHERMAN J. Finel, woodland conservationist, Soil Conserva-
tion Serviee, helped to prepare this seetion.
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plied during the firat year to help the plants develop
a good root system.

Assistance in planning windbreaks is available
through the local office of the Soil Conservation Ser-
viee or the Colorado State Forest Service,

Windbreak suitability groups

Spils in the eastern part of the survey area have
been placed in five groups based on soil properties.
The group in which each soil has been placed is shown
at the end of the mapping unit description. The soils
in each group are suited to similar species and have
similar response to management. Table 3 lists the ex-
pected performance of a few of the species. The height,
growth, and survival estimates are based on general
observations and estimates. Group 4 is not rated in this
table because it consists of soils on which establishment
is marginal or not recommended. Group 5 is not rated
in tahle 3, but the soils in this group have some native
trees, mainly cottonwood and willows. The table also
gives the expected height that trees and shrubs of
each species reach at about 20 years of age and the
survival rate of new trees that can reasonably be ex-
pected after 1 or 2 years, if replanting is required.
The rating in the “Vigor" column refers to the density
of folinge, freedom from dizsease or damage from in-
gects, and the general appearance of the tree.

Soils on foothills and in the mountainous part of
the Area have not been placed in windbreak groups,
because windbreaks are seldom planted in these areas.
Seils on the foothills that are similar to those on the
plains can be expected to have growth vates equal to
or better than those on plains use of somewhat
better moisture relationships.

The windbreak suitability groups in the survey area
are briefly described in the following paragraphs,

WINDEREAK SUITARILITY CROLUP 1
This group consists of deep and moderately deep,
well drained loams, silt loams, and clay leams. It oc-

cupies a large part of the plains part of the survey
area.

WINTHREAK SUITAIMLITY GROUPE 2

This group consists of deep and moderately deep,
well drained sandy loams and fine sandy loams. This
group is relatively small in extent and is mainly in the
extreme eastern part of the survey area. Soil blowing
is o hazard in some places. Leaving a strip of vegeta-
tion or stubble between rows of trees helps to overcome
this hazard.

WINDEREAK SUITADILITY GROUT 3

This group consists of shallow soils and clayey soils
that are well drained but that either have low available
water capacity or lack pood aeration for tree roots.
Also included in this group are some complexes that
inelude soils that are suitable for tree planting and
soils that are not. Careful onsite investigation is neces-
sary before planting on the soils of these complexes.

WINDHEREAK SUITARILITY GROUP 4
This group consists of soils that are generally un-
suitable or unfavorable for tree planting because of
one or more limitations. These limitations are salinity,

alkalinity, shallowness, and low available water capae-
ity.

WINDEHEAK SUITABILITY GROUPF 3

This group consists of deep and moderately deep,
poorly drained seils on bottom lands, on low terraces,
and in upland valleys. The water table is within the
root zone of trees and shrubs, Salinity is slight to
moderate. Many of the soils are subject to flooding.
These factors iimit the establishment of trees, and
only water- and salt-tolerant trees and shrubs are suit-
able for planting. Cottonwood and willows generally
grow on these soils, but these trees are seldom planted.

Wildlife

Wildlife is a product of the soil on which it lives.
From the soil must come the various components that
make up areas where wildlife can find places to feed,
breed, rear yvoung, escape enemies, and otherwise suy-
vive. Basically, the soil must provide food, cover, and
water: these make up wildlife habitat.

The quality and quantity of habitat available largel
determine the kinds of wildlife that are present. Al-
though the soils largely determine the availability and
kinds of habitat, land use and management and avail-
ability of water also greatly influence wildlife popula-
tioms in Larimer County Avea,

Land use, to a large extent, determines the kinds of
wildlife that are present and their populations.

The availability of water for irrigation has resulted
in land use changes that greatly affected the kinds and
numbers of wildlife. Irrigation has changed sub-
stantial areas from range, which has limited natural
precipitation, to eropland. Wheat, barley, dry beans,
corn, and hay are the main irrigated crops. The intro-
duction of grain and, to a lesser extent, forage crops
has allowed an excellent population of waterfowl and
at least a fair population of pheasants to become es-
tablished where previously only wildlife species native
to range existed.

Soils directly influence the kinds and amounts of
vegetation and the amount of water available, and in
this way they indirectly influence the kinds of wild-
life that can live in an area. Seil properties that affect
the growth of wildlife habitat are thickness of the soil
useful to crops, surface texture, available water
capacity, wetness, surface stoniness or rockiness, haz-
ard of flooding, slope, and permeability.

In table 4 the soils of this survey area are rated for
roducing seven elements of wildlife habitat and
our groups or kinds of wildlife. The ratings indicate

relative suitability for various elements. These ratings
ave good, fair, poor, and very poor. ) )

A rating of good means that habitat iz easily
improved, maintained, or created. There are few or no
soil limitations in habitat management, and satis-
factory results can be expected,

A rating of foir means that habitat can be improved,
maintained, or ereated on these soils, but that moderate
soil limitations affect habitat management or develop-
ment. A moderate intensity of management and fairly
ﬂ-eq?ént attention is required to ensure satisfactory
results.

*By ELDIE W. MUSTARD, biologist, Soil Conservation Serviee.



82 SOIL SURVEY
TABLE 3.—Suitability of windbreak suitability
Ponderosa pine Rocky Mountain junipar
Sails ; .
Hm;:"’:r:l' 20 Survival rute Vigor H"‘;l‘:;‘t 20 Survival rate Vigor
Feel Peroent Feet Parcont
Group 1 18-20 B0 | Good —— e g-12 0 | Good ...
Group 2 20-22 00 | Good _________ 10-14 00 | Good _______ g
Group 8 12-15 T8 | Palk cusenaaas 8-10 80 | Good _________

A rating of poor means that habitat can be im-
proved, maintained, or ereated on these soils, but the
soil limitations are severe. Hahitat management is
difficult and expensive and requires intensive effort in
places. Results are questionable,

A rating of very poor means that under the pre-
vailing soil conditions it is impractical to attempt to
improve, maintain, or ereate habitat. Unsatisfactory
results are probable,

Each soil is rated according to its suitability for pro-
ducing various kinds of plants and other elements that
make up wildlife habitat, The ratings take into account
mainly the characteristics of the soils and elosely re-
lated natural factors of the environment. They do not
take into account climate, present use of soils, or pres-
ent distribution of wildlife and people. For this reason,
selection of a site for development of wildlife habitat
requires onsite inspection.

The elements of wildlife habitat for which the scils
are rated in table 4 are briefly deseribed in the follow-
ing paragraphs,

Groin and seed crops are annual grain-producing
plants, such as barley, wheat, eorn, and dry beans.

Grasses and legumes are domestic grasses and
legumes that are established by planting and provide
food and cover for wildlife. Grasses include tall and
intermediate wheatgrasses, meadow foxtail, Russian
wildrye, reed canary-grass, and timothy. Legumes
commonly used are alfalfa, sweetclover, red clover,
and alsike clover.

Wild herbaceous plants are native or introduced per-
ennial grassez and forbs that provide food and cover
for upland wildlife. Examples are Indian ricegrass,
western wheatgrass, alkali saeaton, blue grama, salt-
grass, foxtail burley, alkali cordgrass, and switchgrass.
Forbs include loco, fringed sage, hairy goldaster, sun-
flower, yucca, and pricklypear.

Coniferous plants arve cone-bearing trees and shrubs
that provide cover and frequently furnish food in the
form of browse, seeds, or fruitlike cones, They com-
monly grow in their natural environment, but can be
planted and managed. Examples are pines, juniper, and
ornamental trees and shrubs.

Shrubs produce buds, twigs, barks, or foliage that
is used as food by wildlife, or they provide cover and
shade for some wildlife species. These plants most com-

monly grow in their natural environment. Examples
arve four-wing saltbush, rabbitbrush, big sagebrush,
mountainmahogany, bitterbrush, and serviceberry.

Weitland plants are amnual and perennial herbaceous
plants that grow wild on moist and wet sites. They
turnish food and cover mostly for wetland wildlife.
Examples are smartweed, tufted hairgrass, spikerush
and other rushes, sedges, cattails, and northern reed-
grass. Submerged and floating aguatics are not in-
cluded in this eategory.

Shallow water areas arve aveas of surface water that
have an average depth of less than 5 feet that are use-
ful to wildlife. They are natural wet areas or those
created by dams or levees or by water-control devices
in marshes or streams. Examples are waterfow] feed-
ing arveas, wildlife watering developments, wildlife
ponds, and beaver ponds,

Table 4 also rates soils according to their suitability
as habitat for the four kinds of wildlife in the survey
area—open-land, woodland, wetland, and rangeland.
These ratings are related to ratings made for the ele-
ments of ha%?tat. For example, soils rated as very poor
for shallow water developments are rated very poor for
wetland wildlife.

Open-land wildlife consists of birds and mammals
in areas of cropland, pasture, meadow, lawns and in
areas overgrown with grasses, herbs, shrubs, and vines.
Examples are robin, house finch, American kestrel,
red-tailed hawk, Fhemunt, western meadowlark,
mourning dove, killdeer, cottontail, jackrabbit, and
red fox.

Woodland wildlife consists of birds and mammals in
wooded areas containing either hardwood or coni-
ferous trees and shrubs, or a mixture of both. Examples
ave blue grouse, Steller's jay, Clark's nuteracker,
thrushes, vireos, woodpeckers, snowshoe hare, hobeat,
mule deer, and black bear.

Wetland wildlife consists of birds and mammals in
swampy, marshy, or open-water arvens. Examples are
ducks, geese, herons, shore birds, rails, red-winged
blackbird, kingfishers, muskrat, mink, beaver, and rac-
COoon.

Rangeland wildlife consists of birds and mammals
in natural range. Examples are pronghorn antelope,
coyote, jackrabbit, mountain plover, lark bunting,
wolden eagle, and western meadowlark.



LARIMER COUNTY AREA, COLORADD a3
groups for tree and shrub plantings
Siberian elm Russinn-olive Common lilae Squawbush (Quailbush)
Height at| Servival : Heédght at| Survival ; Height at | Survival : Height at | Survival st
20 years rate Vigor | ‘o9 years | = rate Viger | a9 years rate Vigor | 90 years ritke Vigor
Feat Percent Feet Pareent Feet Pereent Foui Farcent
20-25 90 | Fair ... 16-20 85 | Fair .- -8 90 | Good --. 5T 80 | Good,
25-30 85 | Good .. 1620 a0 | Good ___ 6-8 a0 | Good - 5-7 80 | Good,
15=20 80 | Fair .- 12-18 80 | Good - B-7 86 | Fair - 4-8 B5 | Good.
Recreation ® a nearly level surface free of coarse fragments and rock

Knowledge of soils and their properties is necessary
in planning, developing, and maintaining areas that
are used for recreation, In table 5 the soils in Larimer
County Area are rated according to their limitations
to use for playgrounds, camp areas. picnic aveas, and
paths and trails. Additional soil interpretations for
use in planning recreational developments are also
found in this table.

In table 5 the soils arve rated as having slight, mod-
erate, or severe limitations for the specified uses. For
all of these ratings, it is assumed that a good cover of
vegetation can be established and maintained. A
limitation of slight means that the soil propertiez are
generally favorable and limitations arve so minor that
they can be easily overcome. A moderate limitation
is one that can be overcome or modified by planning,
by design, or by special maintenance, A limitation of
gevere means that costly soil reclamation, special
desigm, or intensive maintenance, or a combination of
these, is required.

Camp areas arve used intensively for tents and small
camp trailers and the accompanying activities of out-
door living. Little preparation of tﬁﬂ gite iz required
other than shaping and leveling for tent and parkin
areas, Camp aveas ave subject to heavy foot traffic an
limited vehicular traffic. The best zoils for this use
have mild slopes, have ¥{md drainage, have a surface
free of rocks and coarse fragments, are free from flood-
ing during periods of heavy use, and have n surface
that iz firm after rain but not dusty when dry.

Pienie arens arve attractive natural or landscaped
tracts used mainly for preparing meals and eating
outdoors. These areas are aulr;jeet to heavy foot traffic.
Most of the vehicular traffie, however, is confined to
access roads. The best soils for this use are firm when
wet but not dusty when dry, are free of flooding during
the season of use, and do not have slopes or stoniness
that tly increase the cost of leveling sites or of
building access roads.

Playgrounds are arveas that ave used intensively for
baseball, football, badminton, and similar organized
games. Soils suitable for this use need to withstand
ntensive foot traffic. The best soils for this use have

*By Eumg W. MusTArp, biclogist, Soil Conservation Service,

outerops, have good drainage, arve free from flooding
during periods of heavy use, and have a surface that
is firm after rain but not dusty when dry. If grading
and leveling are required, depth to vock is important,

Paths and trails include areas used for local and
cross-country footpaths, as well as bridle paths. It is
assumed that these trails are used as they ocecur in
nature, with little or no soil preparvation. Wetness,
flooding, slope, surface texture, coarse fragments on
the surface, and surface rockiness or stoniness are the
main limitations.

Soil Properties

Extensive data about soil properties collected during
the goil survey are summarized in this section. The two
main sources of these data are the many thousands of
soil borings made during the coarse of the survey and
the laboratory analyses of samplez from representative
aoil profiles, )

When the soil scientist makes soil borings during
field mapping, he ean identify several soil properties.
These properties include the seasonal moisture con-
dition, or the presence of free water and its depth in
the profile; the thickness of the soil and its color; the
texture, or amount of clay, silt, sand, and gravel or
other coarse fragments: the structure, or natural pat-
tern of eracks and pores in the undisturbed soil; the
consistence of anil in rFlME under the existing moisture
conditions: the rvoot depth of existing plants; soil pH
or veaction; and content of free carbonates,

Samples of soil material are analyzed in the labora-
tory to verify the field estimates of =oil properties and
to characterize key soils, especially properties that can-
not be estimated accurately by field observations. Lab-
oratory analyses are not conducted for all seil series
in the survey area, but lnboratory data for many of
the soil series are available from nearby areas.

Baszed on summaries of available field and laboratory
data, and listed in tables in this section, are estimated
ranges in engineering properties and classifications
and in physical and chemical properties for each major
horizon of each soil in the survey area.

Engineering properties
Table 6 gives estimates of engineering properties
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TaBLE 4 —Wildlife
[See text for definitions of “good,” “fair," “poor,” and “very poor.” Absence of an entry Indlcates the soil was not rated. Asteriak
hehavior of the whaole
Potential for habitat elements '—
Soil name and map symbol
Grain and seed erops | Grasses and legumes Wild ;;rt?;mus Coniferous plants
Altvan:
I T S o S A Sy S —— Falr o GO0 | Good .- . it
=3, 4
Altvan part Fair ool udo e Gt e D e
Satanta part Fair Good Fair it
Aquepts:
o Very poor —eee———- FPoor Fair s
B i - Yery poor —eceeen]| POOT e Fair -
Asealon:
T8 BHIE cnnia s Good ——__ Fair
Bainville:
L
Bainville part B op . — T — Fair . - - i
Epping part Poor Poor wneee- Fair
*10:
Bainville part oo Fair - Palr ] PP oo - I
Keith pa Fair Good: oo Fair -
Baller:
8 1
Baller part Yery poor —---ee-- Vory poor —-ee---- POOT wviemnne L R ety G LR )
Carnero part Poor Fair o RO e
®)2:
Baller part - REEY TN it VIR PO o PO el
Rock outerop part.
Blackwell:
FB g e e Poop coila gaes Poor Fair 2 - -
Fayle:
14 15 Yery poor oo Very poor . B s e e S
'Irdvlé ITI:
e Pt Yery poor . _.___ Very poor Poar b = =
Bataks patt v e B ORI s i i Y s i e o o e e i
reece:
I8, 19, 20 v | R e Fair o B0, e e s e
Carnero:
B e e POOY cnnanmmmminnr=] AP wm i PP i e e
Caruso:
2. Fair -] Falr Good — IR ——
Clergern:
T B e P e Y P o e Poore . | PO e e S I e e e G e
Connerton:
*24, 25:
Connerton part
Barnum part ...
Cushman:
ik LA Fair L S e— i p T S ——
Driggs:
i TSR AP Sl A o e S . i T} NGO [ . | | SR Gooll oo
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indicates nmpfinz unit consists of two or more dominant kinds of soil. Ses mapping unit description for compesition and
mapping unit

Potential for habitat elements '—Continued

Potentinl as wildlife habitat for—

Shrubs Wetland plants | Shallow water Open-land Woodland Wetland Rangeland
Good —eoee—| Poor _________.| Very poor | Good oo e emmnme| VoY POOT e Good.
17,7, ] B /. . | S Very poor Good B R TE e S P Very poor —eae-— Good.
Poor ——— . _..| Very poor .| Very poor Fair e | Wery pott e | Fair
Vory poor cmeeea| Good o ocvmee Poor . Py oo sl e naas Palr oo .| Poor,
Very poor - Good o171 Fair ceee- | Falr o] Pair,
Falr e Poor come—ae| Yory poor - Fair . Very poor ____..| Fair
Fiit —meanan= Poor | VEry poor ccee-- Failr —-eieeee ol s g | Vory poor —.—.-- Fair.

e emsmmema| VOIY POOT wmwwe-| VEry poor Fair N e S Very poor - Poor.
Palr . Poor eea| Yery poor Fair L] VET¥ POOT acea| Fair:
Good e Very poor -——ee- Very podt ———--| Good . . | Very poor ______ Good.
FRir s Very poor —————| VEry poor oceem| VEIY poor —eeembmmeo e Very poor __...| Foor,
PHOE. . wrorso s POl i Vary poor Fair 0N EESRANTRORREASEEN - T . Fair.
Fair —oeeee— | Very poor | Very poor ——ae—| Very poo¥ ol | Very poor . — Foor.
Fair ——— Good .| Good —__ Poor Good Fair.
Fair - | Very poir c—e---| Yery poor —————| Poor - Very poor | Foor.
Fair - | Very poor .| Vary poor —e—ea| FOOr cccuma-- b ] Veory poor —cee-- FPoor.
Good —| Poor coeneeeeee| VArY POOT meeeea| Fair = i \rﬁr; poor | Fair.
Fair .| Poor oo —ea| Very poor ——ouaa| Fair —- cmee| VEry poOY —eee—- Fair.
Pk cecocc il PoE s Very poo¥ .| Fair eee| Vory poor .. Fair.
Pair . | PAIr o] Pl e Pald e SR o |, | I e | 4 L %
Fair | Very poor .| Very poor cecees] POOT woemoomm—ofmoee | ViETY POOF oo Fair.
Fair | POOT o] VEIY POOT oo PoOr oo e Vary poor ——c—-- Fair.
Good e POOT o= —| Very poor - o —— | Very poor ——ouea| Good.
Fair o | POOY e Very poor ce———| Pair .. —| Very poor ————-| Fair.
Good e | Poar | Verypoor . Fair ey VEry Poor —eewe-| Good.
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TABLE 4.—Wildlife habital

Potential for habitat elements '—

Foil name and map symbol - -
Grain and seed erops | Grasses and legumes Wﬂd:&rﬁ:‘eew! Coniferons plants
Elhath;
‘]%Ibﬂh rt oo L
IR s e e e | A 5y ) e " (R GOl s
Mosn pot | PO s Poor o s FOP | e g o T e D
Farnuf:

3 gl e st e s ORAR e Good o N

31
Favnuf part . e R s Good o —| Good " MU 7Rl
Bipyle et -t e Vary poor . Very poor o —__(Poor ____ S [ ———
Raock outerop part.

Fluvaquents:
= P N S RPN B /.l . (SIS P e LT — i
Fort Collins:
34, 35, 38, 37 - -| Fair Fair Fair eeeee I Iy
Foxeresk :
® e Very poor oo P e b1 | S L L R ———
Gapo:
9 -] Very poor oo PO e i Good _
Garratt:
40, 41 R AR Fair Good Good
Grave] pits;
42,
Hﬁﬁl;ubumlls:
Haploborolls part ————___________| Very poor —__.___| Very PO Wy BooF . o e s
k outerop part.
Haplustalls:
et e VEZY DODY e YVory poor ———.——._| Very poor i

45
Haplustolls part | Very poor — | Very poor —e—ee| Very poor —ceew. N
Rock outerop part,

Harlan:

L e Fair . Good Good R e pe s e
Heldt:

o Fair Fair SR [ . o
Keith:

50 S— o Good .| Good e e
Kildor:

Bl et Poor PooY e Gond — - —
Kildor part PR P Ll Gootl e TS PSSR ———
Shale outerop part.

Kim:
53, 54, 55 1) — Fair Fair
HKI
m_part ... P ). ] (A 1y, L
Thedalund part o TR (BN oy - R T i ot
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potentinls—Continued
Potential for habitat elements '—Continued Potential as wildlife habitat for—
Shrubs Wetland plants | Shallowwater | gp0p 14ng Woodland Wetland Rangeland

G0l wcssanunua Very poor . Veory poor —eee- L e

Gootd - e| Very poor o Vary poor Fair

Gool e Yery poor Cond

[ £, P TN Yery podt cecaea| Good —caaaoa "
Fair coceeaee—o| Yery poor c————| Very poor Poor Vory poor —caeea Poor,
Fair Good Good - Poor .- Lo p———
Foif oo S 7 S —— —| Very poor ———-- Fair Very poor ———_—-| Fair,
Fair Good Good --| Poor Good — o] Fair,
Good | Very poor ——.._.| Very poor ______ o SN IR S Very poor | Goad.
Goofl coeeeaee| Very PoOT ————-| Very poor —cee-- Good Very poo¥ ——w-—-| Good.
FRIr coeeeeeoo.| Very poor ——— - Very poor ———---| Very poor Very poor —————-| Foor,
1 g ¢ —— Very poor | Very poor —ca..- Very poor -| Very poor —eee--| Poor,
Fair ——____ —| Very poor —.....| Very poor —_____ Verypoor | e | Very poor ————.| Poor.
0. [— ) .} J—— T /177, [P I— Very poor —____.| Good.
Poor | PoOr ccncconmn- Very poor ______ 11 R (S Very potr ————— Poor.
Good | Yery poor - Very poor Good e Vary poor cceeee Good.
Fair Foor Very poor Fair - Very poor | Fair.
Fair Foor —| Vary poor ————_ Fair .. Very poor —————.| Pair.
FAIT cocmeeees| VOry POOF ceeeea| Very poor —caeea| Fair .. —| Very poor ————--| Fair,
Fair ——— —| Very poor . Very poor ——.—-| Fair . EERL Very poor ————--| Fair.
Fale | VErY POOF woemme Very poor Poor Very poor — | Fair.
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TABLE 4.—Wildlife habitat

Potential for habitat elements '—

Soil name and map symbol

Grain and seed crops

Graeses and legumes

Wild herbaceous
plints

Coniferous plants

Kirtley:
57

51
Kirtley part
FPurner part

LaPorte:
e
LaPorte part -
Rock outcrop part.

Larim:
&0

Poor

| 4 T St

Fair

Goaod

Good
1o e R T AL

I 1 R T PP

Fair

Larimer:
bl

Larimer PREE o
Stoncham part

Longmont:
a3

Loveland :
44

Midway:
. =

Minnequa:
&b

*&1:

Minnequa part
LaPorte part

MNunn:
Ti. T4, TS

T | i i

Otero:

L R o S —————

*B0:
Otero part

Nelzon part

Paoali:
| U —

Papgmrm:
Pendergrass part _________________
Rock outerap part.

Yery pootr ————

Poor

Vo5 LT PRy

PO e s i

Fair e
Fair e

171 | W

| 55 1 o ]

PRI e

-

Pair oo

Pl oo

321} R —
Fair

Good oo

Good .-

L ———

Fair

Iy 1 T R S —
Fair —-

Fair .-
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Potential Tor habitat elements "—Continued Potential as wildlife habitat for—

Shruba Wetland plants Shnlm:'nm Open-land Waodland Wetland Rangeland
Good oo —| Very poor - ... Very poor Good M 1 —— Very poor ———.--| Fair,
IO - i i --| Very poor co—caa o, VIR B 1 1, [ ) [, Ve P | Fair.
T o S P::E —  Vorrpoor ! Poor oo.oo i Vur:;: E:gr ...... Fair,
Fair ________ | Verypoor ______| Verypoor _____| Fair _________ [ _____ Very poor ______| Fair.
Phir oo Vg poor oo Viky pobE oo | Py o oo Very poor cece— Fair.
Fair | Very pour c-e—-- Very poor - Fair Very poor —----| Fair,
B ——— --| Very poor -] Very poor - Fair Very poor -...--| Fair.
Poalr | Very poor -——— Very poor - Fair Very poor - Fair.
{7 S— (o7, . ", —— ", (— 1) |5 SASS [ Good ——ceeee| Poor.
Fair | [o1.], — Good ... .| Poor B R —— e 7.7, R —— Fair.
Pair | Very poor o Very poor Poor Very poor ------| Foor,
Poor coeeeecces! POOT —oaeeeee--| Very poor Plr, Deesipcipnal oo enniig Very poor .- Foor,
15y B -, I Very poor Poor Very poor _____. Foor,
Fair oo o Vany poor - Very poor ... FRlF iacaan] e nna| VEEY POOT acnnmn Fair.
Foll e POOT oenmnea| Very poor - ___ Pl i i n ] Very poar oo Fair,
Good | Very poor Very poor -| Fair . Very poor ...-.| Good.
Falr ceeeeeeee| POOE ccmeecmeea] Vory poor Failr _— Very poor ——----| Fair.
Pair e Good Good Poor =l —| Good __________ Fair.
1 || e = POOE T i i Very poor Fair i s | TN e ccadat R
TRIT ciion Good —memnnemme Poor | Pl o PHIr e --| Fair.
Wil ceiesin Sl o S SR Very poor Fair TR Rk Very poot ————-| Fair.
FRE i mmimmionm Poor ceeccaeaea| YVery poor Fair =) | W BT DOOY e Fair.
1 R PROK + i simmi Very poo¥ —o-—-| Palr e e mmnmes| VETY POOY —— | Fair.
P ool ises PLor: i tianas Yery poor —coea- Foir sl e Very poor —...—| Fair.
Fair __________| Very poor ______| Very poor .| Poor _ i Very poor ______| Poor,
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TABLE 4,—Wildlife habitat
Potential for habitat elemaents *—
Soil name and map symbol h ] .
Grain and seed crops | Grasses and legumes W‘“::ﬁk;“““’ Coniferous plants
Pinnta
"Bl
Pinata part - Very poot Vory poor - SR | T Fair _
Rock outerop part,
Poudre: )
B e g et gt | | TR e et . — Gooml i [ .
Purner:
a5 Very poor - Poor Fair ceee-- - s
*B&:
Purmer pATE e VEEy POOT. | POOE e e e B e e
Fock outerop part.
Ru%ku:
Ratake part VEry poor -oe———-| Very poor ... 2 S R e
Rock outerop part.
Redfeather:
BB Very poor | Very poor —oocao—- Poor ouuscn v Tiry PO oz
Renchill:
B9, 90 S | P T Good oo Fair
b 1
Renohill part - vl P e Good - Fair = .
TAWRY: DA, i hwmioniim istomsn PO s cusscainars Patr e | Fair - - -
Riverwash :
W e e e Very poor ————-—-- Very poor Poor i e,
Rock outerop:
%3
Satanta:
94, §5, 74, 77 P oo sics c] Qoo coeeseaae ] Pt e couauasia e s unn s g
Satanta Variant:
kL] o ood: cacsscccocae] el s anruing Fadr caeosaranae T DL L S
Behofield:
b EH
Edhofelil g e ] TN o ] TN e Good - Gaood
Redfeather part - B ——— R B T Very poor oo
Rock outerop part.
Btoneham:
[ e Bl ] o e ) RSN SR U R [l . L TS Tt s Fair Fair
Sunshine:
L N e T N O Rt e el = W L Ponr Poor el B s i S el s
Table Mountain:
05 —ae e PHIL sacnrmei B B 1 SSCUNISNPR=RRie] | o ) SRR A ST i e b
Tassel:
10& Very poor . PO s | PoOT e
Thedalund :
107, 108 R e 50 RO L T el
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potentinls—Continued
Potential for habitat elements '—Continued Potential as wildlife habitat for—

Shrubs Wetland plants | Shallowwater | g 0, 1,59 Woodland Wotland Rangeland
Bl comr el Very poor eeeee-| Very poor Poor Fair Very poor . Fair.
Good - Figeed . Goad Fair Good e} Good,
Fair - Very poor —_____| Very poor Poor _________} Very poor .| Fair,
Falp ] Vitry poor e Viery poor o Poor Very poor —— Fair.
GO0 | VETY POOT e Very poor | Poor o —=| Very poor —ee—--| Fair.
Poow ) Vary PooY —aeens Very poor ______ Very poor - Very poor —mee-- Very poor -

Fair .- Poor Very poor Fair e mmnsnnses| VY PO — | Fair.
Fair - Poar Yerypoor | Fair - Very poor —.—_—_| Fair.
Faly e Yery poor ceeaea| Very poor - e e r————— Very poor —e----| Fair.
Very poor Fair Very poor | Very poor —wo—-- Poor - =] POOT,
POOY o] VEry poor ceeeee| Verypoor | Fair coeeee Very poor -] Fair.
Good —ovueee-o.| Fair __ Fair Good i e | |} p—— "8
Falt e Poor | Vory poor - Fair Good o] Very poor ...

Poor . | Very poor | VeIy poor —oeee— Very poor .| Vory poor meee-.| Very poor ..

Fair Poor --| Very poor .- Fair e i Very poor .....| Fair
Fair .| Vory poor _____ Very poor Fair i | Verypoor | Fair.
Good Poor Verypoor oo Fair | ____| Very poor ——e—_ Fair.
Foor oo Very poor Very poor Poor _—_— Very poor ______| Poor.
Pady | Very poor .| Very poor .___.._ Pl st SESS— " 1 O [ 1} 8
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TABLE 4.—Wildlife habitat

Potential for habitat clements '—

£oil name and map symbol 3
Grain and zeed crops
Thiel
WO e e s e b PO i il
Tine:
(W15 § R e POl s s i =
Trag:
)12
g Pl e il i Very poor —ceeeee.
Motn PATE oo e memmrmmnnma] PO meme e am
Ulm:
(H 1 Y ey S P RSP TR E S SNPREITNs, [y || (RO e e
Weld:
L e s i i 8 - P e R
Wetmore:
b
Wetmore part - e Very poolr —ceee---
Boyle part - Very poor —---—- ]
Moen pavt ] POOP e
21T
Wotmors part e oo Veory poor ________
Boyle part ____ e | WOV POOT e
Rock outerop part.
Wiley:
T e ol TP e e o

Grazses and legumes Wile gf::tim“ Coniferous plants
Palr ]| OO e e e

Poo¥ | O e e e
LT 1 — o ] S—— SRS
PO s ] Good e e s —— i
PHID oo mmmmin | Good e ey L/ o Y
1 | © R [ 7 | | U ———— e o i
Very poor —ceee—--

Very podr —ceee-=e

VEry Poor —-cecema| POOT cececmeememees 1 o L ey
LT e R [ -, 1. —— SR
11 S — Eair PR et ]

*1f irrigated, potential will be higher.

and classifications for the major horizons of each soil
in the survey aven. These estimates are presented as
ranges in values most likely to exist in areas where the
soil 15 mapped.

Most zoils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Information is presented
for each of these contrasting horizons, Depth to the
upper and lower boundaries of each horizon in a typical
profile of each soil is indicated. More information about
the range in depth and in properties of each horizon is
given for each soil series in the section “Deseriptions
of the Soils."

Sail texture iz deseribed in table 6 in standard terms
used by the Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam."” for example, is soil material that is
7 to 27 percent elay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains grﬂ.\rei or other par-
ticles coarser than sand, an appropriate modifier is
added, for example, “gravelly loam." Other texture
terms used by USDA are defined in the Glossary,

The two systems commonly used in classifving soils
for engineering ave the Unified soil classification sys-
tern (1) and the system of the American Association
of State Highway and Transportation Officials
{AASHTO) (2). In table 6 soils in the survey area are
elassified according to both systems.

The Unified system classifies soils according to
properties that affect their use as construction mate-
rial, Soils are classified according to grain-size dis-
tribution of the fraction less than 3 inches in diameter,
plasticity index, liquid limit, and organic-matter con-
tent. The soils are grouped into 5 classes, There are
eight classes of eoarse-grained seils, identified az GW
GP, GM, GC, SW, SP, SM, and SC; six classes of fine-
grained soils, identified as ML, CL, OL, MH, CH, and
OH; and one class of highly organic soils, identified
as Pt. Soils on the borderline between two classes
are designated by symbols for both classes ; for example
CI-ML.

The AASHTO system clussifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral
z0il is classified as one of seven basic groups ranging
from A-1 through A-7 on the bagzis of grain-size dis-
tribution, lquid limit, and plasticity index. In group
A-1 are coarse grained soils that arve low in content of
fines, At the other extreme, in group A-T7, arve fine
grained soils. Highly organic soilz are classified as A8
an the basis of visual inspection. When laboratory data
are available, the A-1, A-2, and A-T groups are
further classified as follows: A-1-a, A-1-b, A-2-4,
A28 A 26 A-2-7, A-T-5, and A-T-6. The esti-
mated classifieation of soils in the survey area is given
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potentials—Continued
Potential for habitat elements *—Continued Potential as wildlife habitat for—

Shrubs Wetland plants | Shallow water | gp0p jang Woodland Wetland Rangeland
el el Very poor ______ Verypoor | Fair __________ Very poor ______ Gond,
Fulr o] Very poor e Yery poor —e—e--| Poor - Yery poor —ee——| Poor.
Paly: ool Very DO wcuus] Nerypoor e Pool cominsmesabaeipuas s onrs Very poor .- Fair.
Good oo Yery poor .| Very poor —oe—-- e ) RN —e=| Very poor | Good,
Gond oo oLl POl ol Pl oo S 1y | IO R T Very poor ______ Fair.
Poor ecocicuces Very poor —cce-- Pobr: ccecinecans B i . SIS e Ve phar oo | Foor.
Gotd Very poor e Verypoor —____ | Verypoor ______| Poor __________ Very poor.

Fair __________| Yerypoor —____| Very poor - POOT oo e Very poor ——oo_- Poor.
L7 k) T s (B S B L T | St O —— Very poor ______ Good.
Good - eeeeo| Very poor - Yery poor —————-| Very poor . | 1| e Very poor,

Fair | Very poor ——____| Very poor _ Paor | Vers poar ______ Paor,
POOT cocccncns Poor —ooeeee Verypoor | Pair e Vory poor —cee-- Poor.

in table 6. Also in table 6 the percentage, by weight,
of cobbles or rock fragments more than 3 inches in
diameter are estimated for ench major horizon. These
estimates arve determined largely by observing the
volume percentage in the field and then converting it,
by formula, to weight percentage.

_ The percentage of the soil material less than 3 inches
in diameter that passez each of four standard sieves
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many horings made during the survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistency of =oil.
These indexes ave uszed in both the Unified and the
AASHTO soil classification systems. They are also used
as indicators in making general predictions of soil be-
havior. Range in liquid limit and plasticity index are
estimated on the basis of fest data from the survey
arep or from nearby areas and on observation of the
many soil borings made during the survey.

All estimates in table 6 have been rounded to the
nearest 5 percent. Thus, when the ranges of grada-
tion and Atterberg limits extend a marginal amount
across classifieation boundarvies (1 or 2 percentage
pointz), the classification in the marginal zone has
been omitted,

Physical and chemical properiies

Table T shows estimated values for several soil char-
acteristics and features that affect behavior of scils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the repre-
sentative profile of each soil. The estimates are based
on field ohservations and on test data for these and
similar spils,

Permeability is estimated on the basis of known re-
lationships between the soil characteristics observed
in the field, particularly soil strueture, porosity, and
gradation or texture, that influence the downward
movement of water in the soil. The estimates are for
water movement in a vertical direction when the soil
iz saturated. Not considered in the estimates are lat-
eral seepage or such transient soil features as plowpans
and surface crusts. Permeability of the soil is an im-
portant factor to be considered in the planning and
design of drainage systems, in evaluating the potential
of zoils for septic tank systems and other waste dis-
posal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristies that influence the ability of the soil to
hold water and make it available to plants. Important
chavacteristics are content of organic matter, soil tex-
ture, and soil structure. Shallow-rooted plants are not
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TABLE b.—Reereational development

["Percs slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for
definitions of “slight,” "moderate,” and “severe.,” Asterisk indicates mapping unit consists of two or more dominant kinds of soil.
Seaﬂ'ulappmg unit deseription for composition and behavior of the whole mapping unit. Absence of an entry indicates soil was not
ra

Soil namae and

map symbol Camp areas Pienie arcas Playgrounds Paths and trails
Altvan:
i A e BRE [ 1) | Y R it BlihE: oo oo —| Blight o ______| Slight.
"3 4
Altvan part __ | Slight | 8light | Moderate: s=lope ______| Slight.
Sutanta part | SHpht oo suf.‘m ................ Moderate: slope ___... Slight.
Aquopts
- B P e Bevera: wetness - Severe: wetness .- Sovere: wetneas ... Severe:  wetneas,
A!_}cnlon: Sligh Sligh Sligh Slight
LT | -t SRS e e e S Lo | SHEhE | e ight.
] BHEhE i s R T R Moderate: slope —ee.. Slight.
Bainville:
Bainville part ____| Moderate: dusty —————_ | Moderate: dusty —eeee- ]I[gldﬂh].lﬂ: slope; Moderate: dusty.
usty.
Epping part _____| Moderate: slope; Moderate: slope; Severe: slope; Moderate: dusty.
dusty. dusty. dusty.
"0
Bainville part —___| Moderate: slope; Moderate: slope; Bevere: slope; Moderate: dusty.
. dusty. dusty. dusty. )
Keith part —————| Slight oo Slight — e Moderate: slope .| Slight.
Baller:
bt I
Baller part ———- —| Severe: elope; large Severe: slope; large Severs: slope; large | Severe: largestones.
stones. stones. stones.
Carnero part - Bovere: Slope —mmmmeem Severe: alope ocoeeeee Bovers: 8lope —moomemem Modevate: slope.
12
Baller part ————- | Severe: slope; large Severe: slope; large Severe: slope; large Severe: slope; large
stones. stones, stones, stones.

Rock outerop part.
Bla.;:kwtll :
|

.............. —| Severe: wetness; Sovero:  webness; Severe: wetness; Severe: wetness; floods,
floods. flonds. floods,
Tt
BDEI TS Im———— (|, ) TR e Blight coeeeemee | Severe: slopé —eee-——-| Slight.
[B Somiiiis ity ~-| Bevera: glopd —cccceaa Severe: slope .. Severe: slope —ooooooo Mederate:  slope.
W [-H
Boyle part ... B [T | —— G 1] ] e ——— Severe: SlopE aeeeeees Slight.
Ratake part ______ 1] e e o i Severe: slope ooooooo- Slight.
oyt I g I s el Moderate: sl
Boyle part ———— —| Severe: Blope —ae—— —| Severe: SlOPe —oooo---| LDEVere: 0P e erate: siope.
Ratake part —————- Severe: 8lopf eeeeoee- Bovere: slope cceeee--| Severe: slope Moderate: slope.
Breece: | ) .
I8 Slight | Slight ———__________| Modernte: small Slight.
stones, ¥
| R SRR IR E e LTI | RO ST B s Severa: SO cccceaaa Slight.
20 - .. .| Bevere: alope ___ Bevere: slope ________ Bevere: slope —oooooo Moderate: slope.
Carnero: )
21 Moderate: peres Blighe oosa Doy Moderate: slope; perce | Slight.
alowly. slowly.
Caruse:
2 Sevare: floods oo Moderate: floods; Severe: floods oo Moderate: wetness.

wiekness.
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TaBLE 5.—Reereational development—Continued
Eﬁlg%ﬂd Camp areas ienic areas Playgrounds Paths and trails
Clergern )
- S ——— -1 - | - [ . "\ S Moderate: slope —-._..| Slight.
Connerton:
Connerton part .| Slight ______________ e SRR scisnspcpsmisssmnicit]| SRR i i s i Slight.
Barnum part __.__| Severe: floods oo erate; floods oo ___ Severe: floods —oe—e--.| Slight.
*25:
Connerton part ——-| Slight —_______ Slight —-| Moderate: slope _ Slight.
Barnum part —___| Severe: floods —coooooo Monerate: foods ... Severc: floods .. Elight.
Cushman
1 R L e e —aa| Moderate: duosty —_____ Moderate: dusty - | Moderate: dusty | Maderate: dusty,
- e Moderate: dusty —————_| Moderate: dusty ... 5“5"’?? slope; Moderate:  dusty.
usty.
Driggs:
- N — Blight _____________ —| Blight e Slight e | Slight.
.y S —————— ., L S Severe: slope | Bevere: slope ____ 2 Moﬁcratn: slope.
Elbeth:
30
Elbeth part —.—.| Severe: slope ________ | Severe: slp¢ —meeeeee Severe: slope ———————_| Moderate: slope.
Moen part ________ Severe: slope ________ re: slope .| Severa: slope . __ Moderate: slope.
Farnuf:
A i s v ) Slight Slight Ll Severe: slope —ooo._-.| Slight.
ijzp:
‘arnuf part —_.___| Severe: slope _______ | Bevere: slope . _...__| Severe: slope ... Moderate: slopa.
Boyle part —oooao. Severe: slope oo Bevers: slope ________ Severe: slope; depthto | Moderate:  slope.
rock; small atones.
Rock outerop part.
Fluvaguents:
e e e Severe: flonds; Bevere: floods; Severe:  floods; Moderate: floods;
wetness, wietness. wetness, wetness,
Fort Collins:
34 35, 36 e | Moderate: dusty .| Moderate: dusty Moderate: dusty ————_. Moderate: dusty.
3 e | Moderate: dusty Moderate: dusty ______ Sﬂ&mrf: slope; Modarate; dusty,
usty.
Foxeresk:
35 Bevere: floods; Severe: wolness __....| Severe: wetness .. Hevers: wetness,
wetness,
Gapo:
i Sovere: wotness —.—_..| Severe: wetness __.__.| Severe: wetness _.__..| Sovers: wetness,
Severs: floods | Moderate: floods ______| Modevate: floods ______ Slight.
B e e BREN Slight | Slight.
Gravel pits:
42,
Haploboralls:
43
Haploborolls part..| Severe: slops oo . --| Bavere: slope —.——o...| Severe: slope —_.___..| Severe: slope.
Rock outerop part,
Haplustolls:
L S AT T Severe: slope _.______| Severe: slope ______ | Bevere: slope ________| Severe: slope.
b
Haplustells part | Severe: slops ———o__._| Severe: slope ———_____| Severe: slope ... Severe:  slope.

Rock outerop part.
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TABLE 5.—Recreational development—Continued

map sym Camp areas Picnic areas Playgrounds Paths and trails
Harlan . ; ) :
| S ———— -1 || | S ——— Blight —iciacmnnnen ne| SHEHE ccnsesssseaeanns| SLELL
AT onti e S Dbl o Al e L —| Severe: slope o ___ Slight.
Heldt:
L R L T L Moderate: percs Moderate: tooclayey -.| Moderate: tooclayey; | Moderate: tooclayey.
slowly peres slowly.
45 nccccaceane—| Moderate: percs Moderate: tooclayvey .| Severe: slope,
elowly.
Keith L
[~ [N .|, | S o] Bl i HIR o4 Blight
Kildor:
50 e e eeeem——| Moderate: percs Moderate; tooclayey .| Moderate: slope; too Maderate: too clayey.
slowly : too clayey. clayey.
*52:
Kildor part —.._._| Severe: alope . Severe: slope _______.| Severe: slope __. Hﬂ?!ﬂtﬂ: too clayey;
slope.
Rock outcrop part.
Kim:
B3 B cencsvncesnna Moderate; dusty - Moderate: dusty Moderate: dusty; Moderate: dusty.
slope.
B e Moderate: dusty ————_.| Moderate: dusty ————._| Severe: dusty; slope -_| Moderate: dusty.
-1
Kim part eeeeeeee Moderate: dusty —e—eee Moderate: dusty —cee-o| Severe: dusty; slope .| Moderate: dusty.
Thedaland part | Moderate: dusty e Moderate: dusty - Severe: dusty; slope;
depth to rock.
Kirtley: )
s j A S -1 | J——— ||| | [ —— Severc:  slope; depth Slight.
to rock.
el
Kirtley part —————.| Moderate: slops oo Moderate: slops oo Se::m= slope ; depth Slight.
Purner part —.._..| Moderate: slope —_.--] Moderate: slope .- S“m:k elope; depth Slight.
to rock.
LaPorte:
*5%:
LaPorte part _____| Severe: slope ______ —-| Bevere: slope ________ Bemmwre:kalape;depth Moderate:  slope,
rock.
Rock outcrop part.
Larim:
60 —emmmmmememmemee=| Bevere: slope o] Severe: slope oo Severs: slope; small Moderate: slope; small
stones. stones; dusty.
Larimer:
R RN T Oy Moderate: dusty eeeee- Moderate: dusty eeeee Moderate: dusty ——-e-- Moderate: dusty.
"h3:
Larimer part .| Moderate: dusty —ce—ou Moderate: dusty —-—e-- Hﬁﬂﬂ:‘ntﬂ: slope; Moderate: dusty.
usty.
Stoneham part -] Moderate: dusty -] Moderate: dusty - Hn‘;.'[eratm dusty; Moderate: dusty.
glope,
Longmont:
8 ecmemem—e| Bevere: watness; too Severe: wetness; too Bevere: wetness; too Severe: welness; too
clayey. cliyey. elayey. clayey.
Lawveland :
. [ —— Severe: floods; Severe: wetness __ | Severs: floods; Sovere: wetness.
wetness, wetness,
Midway
SR e Severe: slope; percs Severe: slope oo Severe: slope; depth Moderate: slope; too
slowly. to rock. clayey.
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TABLE b.—Recreational development—Continued

o7

Sﬂiﬂ%ﬂ.ﬂd Camp areas Pienic arcas Playgrounds
Minnequa:
66 | Moderate: dusty .| Moderate: dusty ._____| Severe: slope; depth
to rock; dusty,
a7
Minnequa part ___| Moderate: dusty .. Moderate: dusty —-----| Severc: slope; depth
to rock; dusty.
LaPorte part | Moderate: slope . Moderate: slope ————--| Severe: slope; depth
to rock,
Miracle:
i S CRI —| Moderate: slope ______ Moderate: slope —..__.| Severe: slope; depth
to rock.
Naz: .
| Slight Slight coeoeceee | Moderate: slope ...
| e TRy RN Severe: slope ________ Severe: slope ——eeeo—o Bevera: slope —ceeeeao
Nelaon
o RESERTRER SIS e BHEhE e SRIRNE Severe: slope oo
Newfork:
T e e oy Severe: floods; Sewvere: floods; Severe: floods;
wilness, wetness. wetness,
Nunn:
Tt T e snhaiik et Moderate: too clayey-.| Moderate: tooclayey ——| Moderate: tooclayey —-
P s o e Moderate: too clayey--| Moderate: tooelayey - Hnrllcmte: too clayey;
slopa,
7 G o R S 2 Severe: wetness | Severs: wetness ______ Severe: welness —.——-
Otaero:
17078, 79 s BHEHE s ammammans] BIEIE ciesimmisbimma] BHERE: st e
.i%m rt Moderate I Mod L 5 I
ro part | Moderate: slopa erate; slope ______ EVEre! S0P e
Nelson part —..----| Moderate: slops —_.__.| Moderate: slope ——____| Severe: slopy —oeeoooo
Paoli: i
Bl . Slight = ae {117 1 e e
Pendergrass:
a2
Pendergrass part-.| Severe: slope —oooeo.. Severe: slope . __.__.| Severe: slope; depth
to rock.
Rock outerop part.
Pinata:
"83:
Pinata part - Severe: Slope —cmoeeo- Severe: slope oo —| Severe: slope — ...
Rock outerop part.
Poudre:
PP o e e Severe:  floods; Severa: welness ... Bevers: welness oo
wetness,
Purner:
R e Slight - oo | 8light | SBevere: depth to rock__
*Bb:
Purner part —————| Severe: slope eoeceean Severe: slope Eet;Erﬂ depth to rock;
slope.
Rock outerop part,
Ra};:;:et
Ratake part .. Bevere: slope ________| Severe: slope ________ Severe:k slape; depth
to rock.

Rock outerop part.

Paths and trails

Moderate: dusty.

Moderate:
Slight:

dusty.
slope.

Modernte: slope.

Slight.
Moderate: slope.
Moderate: dusty.

Severe:  wetness.

Moderate: ton clayey,

Moderate:  too clayey.

Sovere: wetness.

Moderate: dusty.

Moderate:  dusty.

Moderate: dusty.

Slight.

Moderate: slope; small
stones.

Severe: slope; large
stones,

Severe:  welness,

Slight.

Severe: slope,

Bevere:  slope.
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TABLE 5.—Recreational development—Continued

Soil name and e g
MEp &¥ Camp arcas Picnic areas Playgrounds Paths and trails
Redieather:
88 o] Sovere: slopE oe-o-——-| Severs: slopg oo Severs: slope; depth Severe: slope,
to rock.
Renohill:
@ | Moderate: too clayey--| Moderate: oo clayey - Moderate: tooelayey; | Moderate: tooclayey.
peres slowly; depth
to rock.
90 eoneeomemeen—e—| Moderate: too clayey--| Moderate: too elayey __| Bevere: slope; too Moderate:  too clayey.
elayey; peres slowly.
"Rl
Benohill part - Mmtimlte: too clayey; Huilnmte: too clavey; | Severe: slops acaeee- Moderate: too elayey.
slope. slope.
Midway part —.-—-| Moderate: slope; tod Moderate: tooclayey; | SBevere: slope; depth Maoderate:  too clayey.
clayey. slope. to rock.
Riverwasgh:
L — Severe: floods Sovere: floods —-eeeee Severe: floods ——o—o——| Severe: floods.
Rock outerop:
93,
Satanta:
a4 95 o | Slight —cevee——eee] Slight oo Slight.
P 1T | S———— || T | R o Slight.
97 | SHEBE e T —— Slight.
SBatanta Variant:
| Bevera: M00d§ —-oe-—--| Moderate: tooclayey; | Moderate: tooclayey; | Moderate: too clayey;
floods ; wetness, floads. wetness; floods.
Sehofield:
-q9:
Schofield part | Severe: slope ——————.| Severe: slope —eeeo—. Severe: slope o Moderate:  slope.
Rﬂdfeatha?“pnrt 7| Severe: slope —-o—-a—-| Severe: slope oo Smm:k slope; depth Moderate: slope.
to rock.
Rock outerop part.
Stoneham:
100, 101 oo ___| Moderate: dusty —..---| Moderate: dusty .| Moderate: dusty ———aem Moderate: dusty.
102 e oeimeeena]| Moderate: dusty -——— Modernte: dusty ceee— M?:}erata: dusty; Moderate: dusty.
slope.
o | Moderate: dusty ---una| Moderate: dusty ————- Severe: glopt ooemoeee Moderate: dusty.
Sunshine:
104 oo | Severe: large stones .| Moderate: slope; large | Severe: Slope —oeee-ee| Moderate: largestones.
sbones.
Table Mountain: .
T RN I -1 7 Sy———— . || | R Slight —————erem-e——| Slight.
Tassel:
[ S S SR Severe: slope ———————-| Severe: slope oeo-emn| Severe: slope; depth Moderate: slope.
to rock.
Thedalund :
T 7 R e Moderate: dusty _—--- Moderate: dusty ... Slight -ooccemm—n———e-| Moderate: dusty.
o8 | Moderate: dusty —-mm--| Moderate; dusty - Moderate: slope; depth | Moderate: dusty.
to rock; dusty.
Thiel:
0 — o oceen| Sovere: slope ...---—| Severe: slope Severe: slope _.———-—-| Moderate: elope; small
atones.
Tine:
HE cooeecccumma——| Moderate: small Moderate; small Severe: small stones —.| Moderate: small etones.
stones. gtones.
M oo Bovere: slope ———————| Severe: slopg —emwee—| Sovere: slope —ooceee Severa:  slope.
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TaBLE b.—Reereational development—Continued

s;:.'i;:mm“ Camp arcos Picnic arcas Playgrounds Paths and trails
Trag:
"112:
Trag port «oeesee Severe: glope oooooo-| Severe: slope .| Sevore: slope . _____ Moderate:  slope.
oen part Severe: slope oo Severe: S0P cemeeee-| Severe: slope oo oo Moderate:  slope,
s Mod ! Mod
L erate:  too clayey_.| Moderate: tooelayey | Moderate: tooclayey _.| Moderate: tooclavey,
e | Moderate: too clayey__| Moderate; tooclayey ._ Mu-fln-mm: slope; too Moderate: too clayey.
clayey.
Weld:
HE e Moderate: peres {1177 Moderate: perces Slight.
wly. glowly.
Watmore:
*1 1 &
Wetmore part ____| Severe: slope - Severe: slope oo Ewore:k.slnnc:dupth Moderate: slope.
to roe
Boyle part _oceeeo. Severe: slope e Severe: slope -=| Severe: slope; depth Moderate: slope,
to vock ; small stones.
Moen part _______ | Bevere: slope ——o—veee Severe: slope ______ —| Severe: slope - o Moderate: slope.
"7
Wetmore part —...| Severe: slops .| Zevera: slope .. chm:k slope; depth Severe: slape.
to rock.
Boyle part - == Severe: BloPe —mmmeam= Severe! Elopd eceeeena Bevere:  slope; depth Bevere: alope,
to rock mli slones,
Rock onterop part.
Wiley:
| R ey ey Moderate: dusty oo Moderate: dusty —ooooo Moderate: dusty .o o.—_ Moderate: dusty.
[ - e i Moderate: dusty ______| Moderate: dusty ______ Mmli:rule: dusty; Moderate: dusty.
Elope.

likely to use the available water from the deeper soil
horizons. Available waler capacity is an important
factor in the choice of plants or erops to be grown and
in the design of irrigation systems,

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon iz based on many
field checks, For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is impor-
tant in selecting the crops and ornamental or other
plants to be grown, in evaluating soil amendments for
fertility and stabilization, and in evaluating the cor-
rosivity of soils.

Balinity is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter
at 25° C. Estimates are based on field and laboratory
measurements at representative sites of the nonirri-
ated soils. The salinity of individual irrigated fields
is largely affected by the quality of the irrigation water
and the irrigation practicez. Hence, the salinity of in-
dividual fields can differ greatly from the value given
in table 7. Salinity affects the suitability of a soil for
cmgepmductmn, its stability when used as construetion
material, and itz potential to corrode metal and
conerete,

Shrink-swell potential depends mainly on  the
amount and kind of clay in the soil. Laboratory mea-
surements of the swelling of undisturbed clods were
made for many soils. For others it was estimated on

the basis of the kind of clay and on measurements of
similar soils. Size of imposed loadings and the mag-
nitude of changes in moisture content are also impor-
tant factors that influence the swelling of soils.
Shrinking and swelling of some soils can cause damage
to building foundations, basement walls, voads, and
other structures unless special designs are used. A high
shrink-swell potential indicates that special design and
added expense iz required if the planned use of the soil
does not tolerate large volume changes.

Risk of corrosion, as used in table 7, pertains to
potential soil-induced chemical action that dissolves
or weakens uncoated steel or concrete, The rate of cor-
rosion of uncoated steel is related to soil moisture,
particle-size distribution, total acidity, and electrical
conductivity of the soil material. The rating of soils for
corrosivity to concrete is based mainly on the sulfate
econtent, soil texture, and acidity. Protective measures
for stee]l or more resistant concrete help to aveid or
minimize damage resulting from corrosion. Instal-
lations of steel that intersect soil boundaries or soil
horizons are more susceptible to corrosion than instal-
lationz entirely within one kind of soil or within one
soil horizon.

Erosion factor K is a measure of the susceptibility
of a soil to particle detachment and transport by rain-
fall. It iz a guantitative value determined by experi-
ment and is used in an eguation that predicts the
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TABLE 6.—FEnginecring properties
[Absence of an entry means data were not estimated, Asterisk indicates mapping unit consists of two or more dominant kinds of

> means
Classification
Eoil name and map symbol Depth USDA texture =
Unified AABHTO
In
Altvan:
P -7 Loam, sandy loarm —— .| ML A4
7-26 | Clay foam, loam | CL A6
26-60 | Gravelly loamy sand = 5P A=l
3, 4:
Altvan part ecaeeeemen 0-7 Loam, sandy loam oo ML A-d
7-36 | Clay Py Bl e S R CL A-G
86-60 | Gravelly loamy Sand oo oo sP A-1
Satants part . 0-12 | Loam, clay 10&M cccaececmacaccmmccmaamee==| ML A-4
12-18 | Clay loam, loam CL A6
1860 | Loam, fine sandy loam —ccooemeee——— | ML, SM A4, A-B
Agquepts:
q!;l.l f? e 0-60 | Variable.
Aszcalon:
B e e e i 0-8 | Sandy loam, sandy clay loam ——— | 5M A-2
620 | Sandyclay loam .| 3CCL A-6
20-60 | Sandy loam oo SM A2
Bainville:
o
Bainville part - g 0-5 | Silt loam, loam oo e CL-ML, CL A, A-G
5-24 | Silt loam, silty elay loam R e d e CL-ML,CL A=d, A=f
24 | Bedrock.
Epping part oo 04 | Bilt loam, loam oo ML A4
m 412 sn?-'l?ag P T e . 1] A4, A6
12 rock.
Bainville part —_ - o8 | e i e i | I O A4, A6
=24 | Silt loam, silty clay loam oo —| CL-ML,CL A, A-G
24 | Bedrock.
Keith part - es | Silty c}ny Ium. :Ht SR o CL-ML, CL At
L a 4 P B B P L TR " -
SEA | BTy s e O e | i, cL-ML y
Baller:
1T
Baller part oo 0-11 | Stony sandy loam —coeeeeo o | EM A2
11 | Bedrock.
Carnero part __________ 0-10 | Loam, fine sandy loam ________.__ . . .. -=| ML,CL,CL-ML | A4, A-6
10-80 ﬂll:f Toam, loam - S CL,CH A-fi, A-T
30 | Bedrock.
l2:
AT T — _— 0-11 | Stony sandy loam - S 5M A-2
11 | Bedrock.
Rock outerop part.
Blackwell :
(3. - ey e 017 | Clay loam, loam .- CL-ML, CL A-4, A-6
17-36 | Clay loam, lowm oo e O A6
3543 | Gravelly sandy 108M co e SM, GM A-2, A-4
43-60 | Sand and gravel e | 8P, GP ~1
Boyle:
| PR et e e e 0-5 | Gravelly sandy loam | SM, SM-3C A-2, A1
5-18 | Very gravelly sandy clay loam o cccomamms SM-SC A-2
13 | Bedrock.
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and elassifications
soil, ﬁr?np‘ping unit deseription for composition and behavior of the whole mapping unit. The symbol < means lesa than;
more than
Fragments Porcentage passing sieve number— o
larger than Liquid limit H;’:&g‘;’
3 inches 10 40 200
Put Pot
0 80-100 85=100 G0-95 bO-T5 20-30 'NP-5
1] A5-100 90100 85-95 T0=80 80-40 16-25
0 T0=00 T0-85 25-40 0-5 e i NP
0 40100 B5-100 60-85 6075 20-20 NP-5
0 5-100 90-100 85-95 T0-80 30-40 15-25
0 T0-80 T0-85 2540 11 . S W —————— ol
1] 100 100 B0-96 B0-80 20-35 NE-10
] 100 100 60-95 BG-20 040 10-20
] 100 100 GO-g0 40-75 20-40 NP-156
0 95-100 a0-100 T0-06 e s NP
a 5100 80-100 80100 40-55 2035 10-20
1] 9H5-100 85-100 T0-85 b R —— NP
0 100 100 85-100 T0-60 20-35 bB-16
0 100 100 40-100 BO-95 2080 520
0 85100 95=-100 95-100 T0-E5 20-40 =10
0 95-100 085-100 95-100 80-95 2046 5-15
0 100 100 85-100 70540 20-35 5-15
1] 100 100 90100 B0-95 20-35 5-20
0 100 100 H5-100 A5-95 20-30 5-10
0 100 100 95-100 B5=-100 25-40 10-20
1} 100 100 95100 86-35 20-30 NP-10
40-60 T0-80 T0-90 45=60 i Y NP
0-5 95=100 T75=100 0-100 50-20 20-30 NP-15
05 B5-100 80-100 80-100 B0-85 8556 1
40-60 TO=90 T0-=090 4660 b i | S R —— NP
0 Ta-100 T6-100 70-895 50-T0 20-256 E-15
0 T6-100 T5-100 T0-95 &0-T0 3040 10=25
05 Bi=T8 50-T4 4060 o A NF
0-5 20-T0 20-70 16-30 [N ] e Sl ey iiiocivan NP
=5 85-95 80-T0 30-50 15-25 15-30 NP-10
0=10 TO-80 20-60 15-35 15-25 15=-26 5-10




102 SOIL SURVEY
TABLE 6.—Engineering propertics
Clasgification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Boyle—Continued :
15 173
Boyle part oo 0-5 | Gravelly sandy 1oam - ocee oo e e 5M, SM-3C A-2, A~1
B=18 | Very gravelly sandy olay loam . SM-5C =
13 | Bedrock.
Ratake part _________ =, 0-10 | Gravelly sandy loam e eeooeeem e | SM, ML A2, A-d
10-156 | Very gravelly 10am e th A=1, A=P Ay
15 | Bedrock.
Breece:
04 [~ AR - CE R 0-26 | Coarse sandy loam EM A-1, A-Z, A-d
36-60 | Gravelly loamy coarse gand, gravelly M A-1, A-2
sandy loam,
Carnero
21 0-10 | Loam, fine sandy loam __ . _______ CL, ML, CL-ML | A-4, A-6
10=30 | €l loam CL,CH A=G, A=T
a0 B:dyroﬂk
Caruso:
71 0-11 | Clay loam, loam ____ CL, CL-ML A8, A4
11-25 | Clay loam, loam - CL g
26-44 | Fine sandy loam, 10a4M -eeecceeccccecmeeem| SM, ML A=2, A=
44-60 | Sand and Eravel e | SP -1
Clergern:
- 0-12 | Fine sandy loam, loam 8M, ML A4
12-60 | Fine sandy loam M A
Connerton :
24, 25:
Connerton part —______ 0-2 | Fine sandy loam, 10am o SM. ML A-d
260 | Loam ¥ CL-ML, CL A-4, A6
Barnom part __________ 0=10 | Loam, sandy clay loam _____________ ML A-d
10=60. | LoaMm e e e | B Ol A-d, A-6
Cushman:
T T — 0-2 | Fine sandy loam, loam .. ML, EM A-4
2-31 %I:‘?r loam, sandy alay loam — oo CL, CL-ML A=, A4
11 rock.
Driggs:
o i |- S T O-4 Lnlm. sandr loam = ML A~4
4=30 | Clay loanm, I0AM mmee e | CL~-ML, CL A4, A-B
30-60 | Sand and gravel SP,GP A=l
Elb;zth:
*30:
Elbeth part —ccoeceena- (-8 | Loam, sandy leam .. ML, 8M A-q, A-2
8-56 Clt loam, und}r clay loam | 8C CL A=B
56 | Bedrock.
Moen part - coeomee e 0-5 | Loam, fine sandy loam — oo coeee --| ML, CL,CL-ML [ A
5-23 CI lﬁﬂm. loam RN CL A-B
23 rock.
Farnuf
B L e 0— I.ronm o gl T L G A O A
4-21 | Clay loam, loam . EI;HHL. CL A—t, A-B
21-60 e ML, 8M A-i
32
Farnuf part - 0-4 | Loam, clay loam o ocommoo e e | ML A
4-21 | Clay loam, loam ___ S CL-ML, CL A-4, A8
216l m — | ML,8M Amd
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Percentage passing sieve numbor—
Fragmenis T
larger than |~ Liguid limit P]ﬁ:';ﬂw
Troshin 10 40 200
Pet Pot

0-5 R5=05 BO-T0 2050 15-25 15-30 NP-10
0-10 T0-80 20-60 15-36 16=-26 15=20 5-10
0-15 B0-73 50-75 40-65 3056 o NP
5-20 20-50 15-50 1546 Al |opm gl NP
-5 A0=1001 T6-95 35-50 1640 10-20 NP-5
0-5 BO-05 H0-85 A0=50 1 | T R A e LA s et NP
0-5 B5-100 T5=100 T0=-100 50-00 20-30 NP-15
0-5 Bh-100 20-100 B=1041 BO=95 35=5b 15-35
i O5-100 G100 BH=100 BE=-00 5-15
] O5-100 Gi-100 20-100 G-H0 35-00 15-30
0 &0=1010 Th=100 T0-40 -60 NF
0-5 40-80 40-20 80-50 B | = NF
0=b Q=100 TH-100 50-T5 W | sl T NP
0-5 0104 TH-100 bb=TE 36-00 | NP
] a0-100 85-100 T0-95 45-60 20-30 NP5
-5 A0=-100 E5-100 T0-85 a0=T0 25-35 b-15
0 BH-100 85-100 T5-05 50-T0 15-25 NP-5
0 85100 B6=100 7580 50-80 20-80 NP-15
1] 95-100) H0-100 2005 dh=60 | _ NP
o 100 an-100 B5-05 55-B0 b=15
-5 80100 RB-100 7505 BOEBE | i s NP
=5 Th=10H0 TH=100 Th=100 H0-010 20-35 5=15
0-5 40-70 35-65 20-50 [ i PR | NP
0-2 5-100 80100 50-T5 25-55 15=-30 NP-&
-2 A5=100 =100 Ta-90 A0=60 25-40 10-20
0-5 80100 Q=100 B5-95 GO-TH =30 NP-10
05 A0-100 T5-100 T0-05 55-80 #5-85 10-20
1] G0-100 30-100 Ta=100 H0=T0 15-80 NP-5
0 F0-100 B0-100 TO=-100 Sl-R0 20-356 =20
] H0-100 G0-100 65840 45-65 15=-30 NP-&
0 20-100 S0—100 T5-100 50=T0 15=30 NP-&
0 BO-100 20-100 Tl=100 1] 20-40 B-20
0 B0-100 20-100 6500 45-G5 15=-30 NP-&
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TABLE 6.
Classification
Seil name and map symbaol Depth USDA texture
Unified AASHTO
In
*82—Continued;
Boyle paxt . __ . 0-5 | Gravelly sandy loam -5 —— &M, SC-8M A-2 A-1
-18 | Very gravelly sandy clay loam -........__| SC, SM-8C A-2
13 | Bedrock.
Rock outerop part.
Fluvaquents
B = 0-60 | Variable.
Fort Collins:
34, AT ==L 08 | Tosg eluyrlomm - o e ML, CI-ML A-d
8-18 | Loam, clay loam . CL A=B
18-60 | Loam ML, CL-ML A4, A-B
Foxcreek:
< S LSS Ml LTS (-5 | Loam, elay loam ---| ML A-d
i-36 | Silty elay lonm, sandy clay loam ML A~
36-60 | Sand gravel -—-| 8P, GP, SP-8M, | A-1
GP-GM
Gapo:
kL — acl 0-3 | Clay loam, loam - o] CLi A-8
8-60 | Clay loam, elay —ceeeoeeo | CL A-B, A-T
Garrett;
A0, e 0-15 ANy oA e o LM A-4
16=39 | Clay ionm mnd:.r (1 - e B 0 A-6
80-60 | Loam, eandy loam _______ ML, 8M A
Gravel pita:
47 Variable,
I'Ia.|1||Jn'h|u'\\'.'|\1'|u1
anlubum]:ll PATE e 0-60 | Variable,
Rock oulerop part.
Hapluatnila.
e 4 0=80 | Variable.
*45:
Haplustolls part —____ 0-680 | Variable.
Rock outerop part.
Harlan:
L e Y -7 Fine sandy loam, loam ——eeeeeee | ML, 8M A4
T=27 | Clay loam, loam - CL A8
2760 | Loam oo | CL A-G
Heldt: ;
Th R | S TR PPLL L e R W 0-6 | Clay loam, silty clay 10am e emeemmm e CL A-G, A-T
6-60 | Clay, clay loam, silty elay oo CL, CH A=T
Keith
B e Gt e -5 | Silty clay loam, silt loam CL-ML, CL A4
§-16 | Silty clay loam, gilt loam oo CL A-G
18-80 | Bile-bamam e B e T ML, CL A-d
Kildor:
B e e — | -8 Clajr loam, clay - CL,CH A-B, A-T
8-28 . :lay Toam _ CH, CL A=T
28
*5d:
Kildov part ___________ -8 | Cloy Joam, lhY cucanccrnnnmmr e m—— CL,CH A-6, A-T
B—g Cla eLny [ e LI SURU Uy 1 - oy & A=T
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and classificalions—Continued
Fercentage passing sieve number—
Fragments - g
larger than Liguid limit Flﬁ‘ﬂéie'i;t?
e 1 10 40 200
Pet Pet
05 B5-05 50=T0 A0=50 15-25 15=30 NP-10
0=-10 T0-90 20-60 15-35 15-25 15-25 G=10
0 85-100 B0-100 85=100 60-65 2h=35 5-10
0 05-100 H0-100 85-05 G0-T5 2540 10-25
0 a5-100 90100 BO-95 H=T5 25-35 b=10
0 90-100 f0-100 Th=95 Bb=T06 25-35 NP-10
1] G5-100 95-100 0100 TO-90 2040 5-15
0-10 2575 2576 15-50 0=10 NP
0 895-100 95-100 G0-100 T0-B0 26-40 10=2%
0 H5=100 5100 H0-100 T0-80 30-50 15=30
0-5 To8=100 T5=100 G521 50=Th 20=35 MNP-5
-5 T5=100 Th-100 [ 50-80 20-40 10-20
[ T5-100 T6-100 BO-E0 2h=60 15-80 NP=5H
0-5 95100 B5-100 3506 . e — NP
D=5 TH=100 T5=11H1 T0-95 H0-80 3040 10-20
-5 T5-100 TH-100 65-T75 50=T0 25-356 10-15
0 100 100 96-100 B5-95 30-50 10-25
0 100 100 100 T0-95 40-80 2040
0 100 100 A5-100 Th-05 20-30 5=10
0 100 100 H5-100 85-100 26540 10-20
0 100 100 95=100 B5-45 20-30 NP-10
1] 100 40-100 A0-100 T0-80 35-55 20-30
1] S0-100 85-100 80-100 T0-80 AD-60 20-35
0 100 80100 B0-100 T80 35-55 20=30
0 S0-100 B5-1040 B0-100 T0-80 40-60 2035
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TABLE 6.—Engincering properties
Classification
Soll name and map symhbel Depth USDA texture —
TUnified AASHTO
In
“02—Continued ;
Shale euterop part.
Kim:
B B 0-7 | Loam, ¢lay loam, fine sandy loam - ___.__| ML, 5M A
T-60 m, clay loam __ i CL-ML, CL: A-d
*8&:
Eimopme . oo oo 0-7 | Loam, clay loam, fine sandy loam —.__._____ ML, 8M Aad
7=60 | Loam, clay loam - CL-ML, CL A-4
Thedalund part - _____ 037 | Loam, alay I60mM oo e CL, 8C A6
37 | Bedrock.
Kirtloy:
T v s e S O0—4 | Loam, fine sandy loam - ____ --| CL, CL-ML A4, A-G
4-26 | Loam, clay loam CL A6
26 | Bedrock.
*58:
Kirtley part 0-4 | Loam, fine gandy 16&M weeeeccccceee .| CL, CL-ML A-4, A8
=28 | Loam, clay Tomm e e | CL A-8
26 rock.
Purner part ceeeeeeeeo. 0-T | Fine sandy loam ... BM, ML A4
7-14 | Pine sendy loom - ________. | 8M A
14 ed rock.
LaPorto:
5%
LaPorte part . _____ Loam, fine sandy loam coeeeeaee | M, ML A-2 A4
8-16 | Channery loam —...- 2 eeee| OM, ML A-2 A-1, A4
16 | Bedrock.
Rock outcrop part, 3
Larim:
- R e R 0-4_ | Gravelly sandy loam, gravelly loam —ecaeee GM, 8M A=1, A-2
4-156 | Gravelly sandy clay loam, very gravelly GM, SM A-1, A-2
eandy loam.
16-60 | Very gravelly loamy sand . _____ -—| GM, GP-GM A-1
Larimer:
] R et e 0-4 | Fine sandy loam L ML, 8M A=4
3;:53 £ uclay I-:-I:l-uwI N AL D gh—h{h CL inwlrﬁ-—b'
avelly sandy loam e =
20-60 Grnwl,l:aohhlug. - ) 1 R R GP A:% i
5D
Larimer part et 0-4 Finesandy loam oo oo oo --| ML, 8M Ad
4-28 | Leam, elay loam oo oo e __| CL-ML,CL A4, A~
22-30 | Gravelly sandy loam st ——| SM A-2, A1
20-60 | Gravel, cobbles, sand oo GP A=l
EBtonsham part ________ 04 | Loam wrmmmmmmma| CL-ML, CL A=q
=10 | Clay loam, loam . 2 CL A6
100 | T oo s i) WL G A4, A-6
Léngmént:
B e 0-60 | Clay, clay loam _.___.___ CL,CH AT
Loveland:
M 0-32 | Clay, elay loam — e CL A
32-60 | Sand, gravel _____ GP, SP A-1
Midway:
BB | vttt o e e o 0-19 Chly loam, clay i 0L, CH A6, AT
19 | Bedrock.
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and elossifications—Continued
Percentage passing sieve numbor—
Fragments
Jargor than — Liquid limit Flsiainy
3 inches 10 40 2010
Pet Pet

05 80-100 T5-100 Hi-00 46-75 2530 NP-5
0-5 80-100 15-100 T0=-05 B0-85 25-30 5-10
0-5 80-100 7510 Gi-g0 45-75 25-20 NP-5
0-5 R0-100 T5=100 T0-85 6085 25-30 5=110
0-5 BO-100 Th=100 TO-55 40=80 25-35 10-20
0-5 85-100 Bh=100 =195 50=T5 20-35 5-15
0-5 85-100 R5-100 Ti-86 &0-80 254l 10-20
0-5 85-100 B5=100 T0-95 50-75 20-36 5-18
0=5 &5-100 B5=100 T0-85 G0=80 254l 10-20
-5 Ta=100 5-100 TO-00 1 I —— NP
0-5 Ta=100 Th=100 T0-95 BGBD | NP
0-5 To=100 TH=100 LE=100 30=80 20-30 MNP-5
0-5 S0-90 B0-00 B5-85 20-70 20-30 NP-5
-5 H0-75 50-TH 30-65 pi- o S — NP
0-5 30-80 25-T0 20-50 RSB G T NP
0-5 $0-55 26-50 15-40 B<1F | — e e NP
=5 86-100 TH=10H) T0-95
0-5 Bo-100 A5-10H 75-95 5-15
5-10 T0-95 a0=75 35-50 NP
5-20 25-40 10=20 5-15 NP
0-5 BH-100 Ta-100 T0-95 T R ————
0-5 B5-100 Fh=100 T5-95 B5-75 2586 5-10
5-10 T0-65 5i-T75 35-50 20-120 NP
620 2540 10-20 5-15 0-5 2 NP
0 S0-1400 T5-100 65-05 60-75 20-20 5-10
0 BE-100 S0=100 &0=100 H-80 2540 15-25
0 A5=100 TH=100 G0=05 G0=T5 16-30 5-15
] 100 100 90100 T5-95 AD-80 20-30
-5 a0-100 85-100 E0-90 a5-80 25-40 10-20
0-10 AN-80 a0-70 20-40 o I e e NP
] 100 100 a0-100 =G5 35-60 15-40
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TABLE 6.—Engincering propertics
Clasgification
Soil name and map symbol Depth USDA texture - —
Unified AASHTO
In
Minnequa:
(3 0-4 | Silt loam, silty clay loam __________________| ML A=d
424 | Bilt loam, silty clay loam oo | ML A—d
34 | Bedrock.
.H;! rt -4 Silt 1 | lay | ML
innequa part _______ ilt loam, ailty clay leam _________________ | A-q
4-34 | Silt loam, silty elay loam __________________[ ML A-d
34 | Bedrock.
LaForte part ceeeeeeee 0-9 | Loam . : . SM, ML A3, A
9-168 | Channery loam ... GM, ML A-2, A1, A4
16 | Bedrock.
Miracie:
' —— 0-10 | Sandy loam, sandy clay loam oo --| SM A-4
10-24 | Sandy elay foam .~ ____ —| sc,cL A-B
24 drock.
Naz:
i | | e e Ty ] Sandy loam, loam = M A-Z A4
=60 | Bandy [0BM m e e e e e s M A-2 A-1
Welson :
Al s e S b Sl 0-5 | Fine sandy loam, sandy loam, loam _________ ML, 8M A4
5-20 | Fine sandy loam, sandy loam . ____| 8M, ML A-2 A
Z0 | Bedrock.
Newfork:
[ SOV | 010 | S8andy loam, sandy clay loam, loam .| 8M, 8C, CL, ML A=4
10-60 | Sand and gravel 5P, GP A-1
Nunn:
T T T e i 0-10 | Clay loam - CL, CL-ML A8, A
10-60 | Clay loam, clay —... CL,CH A6, A-T
Otero:
| i, RS e 0-60 | Sandy loam, fine sandy loam oo —__| SM A2
*80:
] 7R 1 o 0=60 | Sandy loam, fine sandy loam o _____ | SM A-2
Nelson part —-ccceceen- Sandy loam, loam . ____________| ML &M A—d
5-25 | Sandy loam SM, ML A-2 A4
25 | Bedrock.
Paoliz
] IO R e, NS 0-60 | Fine sandy loam, sandy loam ______________| SM A4
Pendergrass:
*82:
Pendergrass part eeeee. 0-5 | Fine zandy loam, leam sM A-2, A-4
=156 | Channery fine sandy loam o _________ | 8M A=2, Ay
15 | Bedrock.
Rock outcrop part.
Pinata:
*43:
Pinata part oo ____ 0-10 | Stony sandy loam, stony loamy sand ________ 5M A
10-42 | Stony clay, stony clay loam e .| GC,CL A-6 AT
42 | Bedrock.
Rock outerop part.
Poudre:
P e sy 0-60 | Fine sandy loam, sandy loam e ____ | M, ML A-d
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and elnssifications—Continued
Frapments Porcentage passing sieve number— o
larger than Liquid limit Plludr.mty
3 i index
10 40 200
Pet Pt
0-1 95-100 95=100 Bl-100 G500 20-35 NP-10
-5 95-100 95=-100 0-104 BO-90 20-35 NP-10
-1 B5-100 G5=100 £0-100 20-35 NP-10
-5 B5-100 H5-100 90-100 8090 20-35 NP-10
-5 TE=100 T5-100 55=00 20-80 20-30 NP-5
0-5 50-80 BO=90 3585 20=T0 20-30 NP-5
1] B0-100 T5-100 T0-E5 BBl [ s NP
1] B0-100 T6=100 T0-90 A0=-50 25-35 10=15
0-5 H-100 £5-05 B5-T5 T | ] SRR G e NP
0=10 B5-95 T0=50 25-80 -1 R e S NP
0-5 75=100 T5-100 T0-90 P1E | o R e e i NP
0 75-100 =100 B85 BBl | D NP
0-10 B0=-100 76100 50-99 40-70 16-26 NP-10
40=T0 B0=50 16-30 -5 i L Y et NP
0-5 45=101 85-95 T0-H0 5570 2540 6-20
0-5 95=100 S0-100 £5-95 G5-T6 A5-60 £20-35
(1] 5100 ap-100 50-80 B f NF
0 85100 G100 580 =R e sl NF
1] 75100 75-100 T0-90 T NP
0 T5=100 T5-100 60-85 30-55 BT NP
o BO-100 R0-100 60856 FTAE T N A — NP
B-20 H0-100 E5-05 G0-80 2540 15-30 NP-5
40-T0 RO-95 7500 TO-80 2040 15-30 NP5
15-30 80-85 TG B5-85 BE-E Juuai g s NP
20-50 6575 65=75 BE-T0 40-70 a5-5 15-30
05 30-100 80100 G080 35-60 20-30 NP-6
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TABLE 6—Engineering propertics
Classification
Zoil name and map symbol Depth USDA texture
Unified AASHTO
im
Purner:
Bh . s e 0-7 Fine sandy 108m e oee| SM, ML A
T-14 | Fine sondy loge. . | M A
14 | Bedrock.
"8b:
Purner part ..o 0-7 | Fine sandy loam . _______ .. . | SM ML A
T-14 | Fino sandy 10aM comeccoeece oo | M A-d
14 rock.
Rock outerop part.
Ratake:
87
Ratake part e 0-10 | Channery loam, gravelly sandy loam ________ SM, GM A=1, A=2, A-d
10-15 | Very channery loam, very gravelly G A-1 A-2 A4
s:md§ loam,
15 | Bedrock,
Rock outerop part,
Redfeather:
[T JE. i 0-12 | Sandy loam, gravelly sandy loam oo SM, GM A2 A1
12-17 | Gravelly sandy clay loam oo GC A-2
17 | Bedrock.
Renohill :
E9, 90 — 0-8 | Clay loam, silty clay loam woe oo CL A-G
3-29 C!:ir loam, clay - = CL,CH A=, A-T
29 | Bedrock.
L
Renchill part - _ 0-2 | Clay loam, silty clay loam cceceoecaeeee.| CL A-G
329 m?- loam, clay - CL,CH A=, A=T
29 | Bedrock.
Midway part o 0-18 E!ady loam, elay ________________________ | CLCH A-6, A-T
18 | Bedrock.
Riverwash:
r SRS I, ) 0-60 | Variable.
Rock outerop:
93,
Satanta:
94, 95, P56, 97 oo 0-12 | Loam, elay 16am — oo —| ML, CL A4, A6
12-18 | Clay Tt doin o e e L A-8
18-60 | Leam, fine sandy loam oo o ____ ML, M A, A-8
Satanta Variant:
6 m— 0=9 | Clay loam CL A-G
BBl |y ot o o= AT A-B
26-60 | Loam, sandy loam _ --=| ML, 8M A-4, A-6
Schofleld:
e H
Schoficld part . 0-12 | Coarse sandy 10AM —ceemeemccceacecccee o] SM A=1, A-2
12-27 | Gravelly undf elay loam, gravelly sandy SM-5C, 8C A-D
loam, gravelly loamy sand,
27 | Bedrock,
Redfeather part — oo 0-12 | Sandy loam, gravelly sandy loam ___________| SM,GM A-2 A-1
12-17 | Gravelly sandy clayj{amdf_‘_---u_-_____ GC A-2
17 droek.
Rock outcrop part,
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and elassiffeations—Continued
Pereentage passing sieve number—
Fragmenis 1
larger than —_— — Liquid limit mﬁ:‘jﬁ“’
3 inches 10 40 200
Pel Prt

0-5 75-100 T6-100 T0-90 BB i e e NP
0-5 T6-100 T5-100 T0-05 T ) SR NP
0-5 75-100 T5-100 T0-40 45-60 NP
0-5 T6-100 TH-100 70-95 3660 - NP
0-15 30-75 25-Th 26-70 2050 | Hre e NP
B-20 20-50 1550 1545 1040 i NP
0-10 40-95 45-a0 20-65 e |easiarsnme 2o NP
5=16 2555 2050 1545 10-50 25-40 10-20
1] 8611100 £0-100 8095 T0-80 4040 10-20
0} Bh-100 Aa-100 £0-100 T0-90 45-60 15-35
0 RE=100 20-100 B0-95 T0-80 20-40 10-20
0 £5-100 86-100 B0-100 70-80 25-60 16-35
o 85-100 85-100 80-100 ThH-45 A5-60 16-86
] 100 100 G005 BO_E0 20-85 NP-15
] 100 100 G005 BH-90 040 10-20
0 100 100 G50 40-75 2040 NP-15
0 100 af-100 G095 -85 2540 10-20
0 1060 A0-100 6695 G085 2540 10-20
] 100 T5-100 BO-80 TR, (N R e it B NP
0-5 TE-100 7550 4050 2030 15-80 NP-5
0-10 65-80 50-75 2045 £5-95 2040 5-20
=10 40-05 35-80 20-65 Wews | el NP
5-15 35-55 20-50 15-45 10-30 G-40 10-20
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TABLE 6.—Engineering properties
Classification
Seil name and map symbol Depth USDA texture
Unified AASHTO
In
Stoncham:
100, 101, 102, 103 =4E8 -4 Loam — CL, CL-ML A4
4=-10 | Clay loam, loam —_-_ CL A~
AC-E0) | Rl b T CL, CL-ML Al
Sunshine:
104 0-15 | Stony sandy loam, stony loam _____________| 8M A-2, A4
16-28 | Stony clay loam, stony clay e oeeeeee .| CL,CH A=f, A=T
28 | Fragmental.
Table Mountain:
|- R e R AT 0-36 | Loam, clay loam = ML A-d
36-51 | Fine sandy loam, Yoam ._________ | sM ML A-4, A-2
51-60 | Sand, gravel, and cobbles _____________ ——| 8P, GP A-1
Tassel:
105 0-12 | Sandy 100 cammameeee e | M A-2 A
12 | Bedrock.
Thﬁa]und: 0=37 | Loa lay | CL, 8C A=B
107 108 e ——— N oam -
a7 Eeﬂmq =
Thiel;
| ¢ AR S e S R 0-4 Gravelly sandy loam —__ - SM,GM A-2, A1
4-30 | Very gravelly sandy loam, very gravelly GM A-1
56 clay logm,
20-60 | Extremely gravelly loamy sand ____________ GP A-1
Tine:
5.1 5 || | [T P e 0-15 | Gravelly sandy loam, cobbly sandy loam -___| 8M A-2 A1
16-18 | Very gravelly loamy sand _____ " GP-GM, GM A-L
1280 | Sand and gravel ———________ | gp A-1
'Trnpe;
2
Trag part ceeem oo 09 | Sandy leam, loam oo . | BM A
8-35 | Clay loam, loam s ClL-ML, CL A=d
35-60 | Sandy clay, Joam —oeo | SM-2C. SC A-2, A4
Moen part . 0-5 | Loam, fine sandy loam - _________ ML, CL-ML A
5=23 | Clay loam, loam —| L A-G
23 | B k.
Ulm:
% T s 04 | Clay loam, silty clay loam .| CL-ML,CL A4, A-B
452 | Clay loam, el memomecveccnonmnnoane o | GLGH A=fi, A=T
22-60 | Clay loam, silty clay loam ————————_______| OL A-G
Waeld:
B e s o 0-7 Silt loam, loam —ae-n " --| ML, CL-ML A
7-30 | Silty clay loam, silty clay CL A0, A-T
S0-80 | Sk tewmd — CI-ML, CL A—d, A8
WEtIrIJLore:
Wetmore part _______ i 0-18 | Gravelly sandy loam, gravelly loamy sand ___| SC-SM, 8C A-2
GC-GM, GC
18 | Bedvock,
Boyle part ____________ 0-5 | Gravelly sandy loamy _____________________ SM, 5C-5M A-2 A-1
5-13 | Very gravelly sandy clay loam ________ | 8, 8M-5C A-2
13 | Bedrock.
Moen part . 0-5 | Loam, fine sandy loam ____________________ ML, CL, CL-ML | A-4
cL A-B

=23 | Clay loam, 0800 oo
23 Bmg:-uci{. G
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and clessifications—Continued
Percentage passing sieve number—
Fragments Lo
larger than < Liquid limit m?ﬂ:ﬁ“
3 inchesa 4 10 40 200
Pet Pet
0 S0-100 Ta-100 6595 60-T5 20=30 5-10
0 £5—1 00 40-100 A0-100 GO-80 2640 156-25
0 95100 T5-100 GO-95 B0=Th 15-80 5-15
5-15 BO-90 £0-00 60-B5 (1] K 7 SRR Epppre e, TR NP
40-75 B5-95 090 T0-80 56RO 35-60 16=-35
0-5 a0-100 &5-100 TH-90 B0-T0 20-35 NP-5
0-b 00-100 BO=100 T0=-90 B0-60 NP
=10 40-T 40-T0 2040 0-5 e NP
[i] H5-100 05=-100 6685 (i o T = G i NP
0-5 S0=100 TH-100 T0-95 40-80 25-30 10-20
=10 50-T5 G076 8550 L7 B R I S NP
516 25=h 20-50 1556 10-15 15=20 NP-6
515 15-50 10-40 b-20 {1 B L EFra v s e NP
0-20 H0=T0 B0-TH 36-560 20-30 B NP
0-20 25-50 20-50 15-3h =D [ i e NP
10-30 15-50 10-40 5-20 e e R NP
f-10 £5-100 T5-100 50=T5H BB | NP
0-15 £6-100 B0-100 7h-05 55-Th 20-30 5-10
=15 80-95 7500 G0-80 B0=G0 15-25 510
0-5 G0-100 a0-100 B5-05 BO-TH 20-30 NP-10
0=5 B0-100 To-100 T0-95 55-80 25-35 10=20
-5 #5-100 S=100 B0-100 T0-80 25-40 5=-10
1] 100 100 G100 6= 3560 15-30
0 GE=100 95-100 85-100 G-80 30-40 10-20
o 100 95100 B&-100 T0-B5 2030 NP-10
o 100 100 G5=100 B5-95 26-60 15-30
i} 100 100 O0-100 80-95 20-35 B-16
(= 55-80 B0-T5 20=25 15-20 20-30 5=10
-5 B5-05 BO-TN 20-50 15-25 16-80 NP-10
0=10 T0-90 20-60 15-356 15-25 16-25 5=10
-5 80-100 A=100 85-95 60-T5 20-30 NP-10
-5 B0-100 T6-100 T0-95 La-80 2535 10-20
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S0IL SURVEY

TABLE 6.—Engineering properties

Classification
Soil name and map symbol Depth USDA texture —_— i E— =
Unified AABHTO
In
Weh'r;ure-—Cont{nuﬁE:
7
Wetmore part —..____ i 0-18 | Gravelly sandy loam, gravelly loamy sand --| SC-SM, 8C, A-2
GC=GM, GC
16 | Bedroeck.
Boyls pavt . ________ Gravelly sandy loam _____________________ | sM SC8M A-2, A-1
5-13 | Very gravelly sandy clay loam ————__..... 8C, SM-8C A-2
13 | Bedrock.
Rock outerop part.
Wiley:
7T | 1 R R RE S ey 0-6_ | Silt loam, loam, silty elay loam _____________| CL-ML, CL A
6-15 | Silty elay loam, siltloam —....______ | &L, A-B
15-60 | Silt loam ___ e CL-ML, CL A-i

* NP — Nonplastic.

amount of seil loss resulting from rainfall erosion.
Erosion factor T is the maximum rate of soil erosion
that will permit a high level of crop productivity to
be sustained economically and indefinitely. A T factor
of 1 to 5 is used. The numbers represent the per-
missible soil loss in tons per acre per year.

Wind erodibility group is a group of soils having the
same potential for soil blowing.

Soil and Water Features

Features that relate to runoff or infiltration of
water, to flooding, to grading and excavation, and to
subsidence and frost action of each soil are indicated
in table 8. This information is helpful in planning land
uses and engineering projects that are likely to be
affected by the amount of yunofl from water eds, by
flooding and a seasonal high water table, by the pres-
ence of bedrock in the upper 5 or 6 feet of the soil, or
by frost action,

Hydrologic groups are used to estimate runoff after
rainfall. Soil properties that influence the minimum
rate of infiltration into the bare soil after prolonged
wetting arve depth to a water table, water intake rate
and permeability after prolonged wetting, and depth
to layers of slowly or very slowly permeable soil.

Flooding is rated in general terms that deseribe
the frequency, duration, and period of the vear when
flooding is most likely, The ratings are based on evi-
dences in the soil profile of the effects of flooding.
These are thin strata of gravel, sand, silt or, in places,
clay deposited by floodwater; irregular decrease in
organie-matter content with increasing depth : absence
of distinctive soil horizons that form in soils that are
not subjeet to flooding; local information about flood-
water heights and the extent of flooding: and local
knowledge that relates the unique landscape position
of each soil to historie Aoods,

The generalized description of flood hazards is of

value in land use planninl_fz and provides a valid basis
for land use restrietions, The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific
flood frequencies.

Depth to u seasonal high water table is depth to the
highest level of a saturated zone more than 6 inches
thick for continuous periods of move than 2 weeks
during most years. It applies to undrained soils. Esti-
mates are based mainly on the relationship bhetween

rayish colors or mottles in the soil and the depth to

ree water observed during the course of the soil sur-
vey.

Information about the seasonal high water table
helps in assessing the need for specially desizned
foundations, the need for specific kinds of drainage
systems, and the need for fooling drains to insure dry
basements, Such information is also needed to decide
whether or not to construct basements and to deter-
mine how septic tank absorption fields and other
underground installations function, Also, a seasonal
high water table affects ease of exeavation.

Depth to bedrock is shown for all seils that are
underlain by bedrock at depth of 5 feet or less. For
many soils, limited ranges in depth to bedvock is a
part of the definition of the soil series. The depths
shown are based on measurements made in many soil
borings and other observations during soil mapping.
The relative hardness of the bedrock as related to ense
of excavation is also shown. Rippable bedrock ean be
excavated with a single-tooth ripping attachment on a
200 horsepower tractor, but hard rock generally
requires blasting.

Potential frost sction refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost
action is defined as freezing temperatures in the soil
and movement of soil moisture into the freezing zone,
which causes the formation of ice lenses. Soil texture,
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F nks Percentage passing sieve number— )
larger than Liquid limit Pty
Finnhe 10 40 200
Pet Pet
05 55-80 b0=Th 20-25 16-20 20-30 5-10
-5 85-85 BO-TD 30-50 15-256 16-30 NP-10
0-10 T0-80 20-60 15-35 15-25 15-25 5-10
0 100 100 80-100 TO-00 25-35 5-10
1] 100 100 B0-1040 BO-95 -85 10-15
o 100 100 90-100 Bo-80 25-35 5-10

temperature, moisture content, poresity, permeability,
and content of organic matter are the most important
soil properties that affect frost actiom. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artifieially drained. Silty and clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly
or sandy soils are the least susceptible.

Engineering®

This section provides information about the use of
soils for building sites, sanitary facilities, construction
materials, and water management, Among these who
can benefit from this section are engineers, landowners,
community deeision makers and planners, town-and
city managers, land developers, builders, contractors,
and farmers and ranchers.

The ratings in the tables in this section are based on
test data and estimated data in the section “Soil Prop-
erties.” The ratings were determined jointly by soil
scientists and engineers of the Soil Conservation Ser-
vice using known relationships between the soil prop-
erties and the behavior of soils in various engineering
nses,

Among the properties and site conditions identified
by the soil survey and used in determining the ratings
in this section are grain-size distribution, liquid limit,
plnstmit{index, reaction, depth to and hardness of bed-
rock within a depth of 5 feet of the surface, wetness
depth to a seasonal water table, slope, likelihood o
flooding, natural structure or aggregation, in place spil
density, and geclogic origin of the soil material. Where
pertinent, data about kinds of clay minerals, mineral-
ogy of the sand and silt fractions, and the kind of ah-
sorbed cations were also considered.

M Mirann F. DILSAVER, area engineer, Soil Conservation Ser-
vice, helped prepore this seetion,

Based on the information assembled about soil prop-
erties, ranges of values can be estimated for erodibil-
ity, permeability, corrosivity, shrink-swell potential,
available water capacity, shear strength, compress-
ibility, slope stability, and other factors of expected
goil behavior in engineering uses. As appropriate, these
values can be applied to each major horizon of each soil
or to the entire profile.

These factors affect construction and maintenance
of roads, airport runways, pipelines, foundations for
small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse dis-
posal systems, and other engineering works. The range
of values can be used to—

1. Select potential residential, commercial, indus-
trial, and recreational sites.

2. Make preliminary estimates pertinent to con-
struction in a particular area.

&. Ewvalunte alternate routes for roads, streets,
highways, pipelines, and underground cables.

4. Ewvaluate alternate sites for location of sanitary
landfills, onsite sewage disposal systems, and
other waste disposal facilities.

5. Plan detailed onsite investigations of soils and
geology.

6. Find sources of gravel, sand, clay, and topsoil.

7. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and
water conservation.

8. Relate performance of structures already built
to the properties of the kinds of soil on which
they are built so that performance of similar
structures on the same or a similar soil in other
locations ean be predicted.

9. Predict the trafficability of soils for cross-
country movement of vehicles and construetion
equipment.

Data presented in this section are useful for land-
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[Dashes indicate data were not available, Absence of an entry means data

TABLE T.—Fhysgical and

were not estimated. Asterisk indicates mapping unit
unit. The eresion facter (T) iz for the entive profile.

Soil name and map symbol D“Eﬁ'i,]}:gm
In
Altvan:
| R TR L 0=7
T-36
J6-60
*3, 4:
Altvan part e 0-7
7-38
36-60
Satants pamt . 0=12
12-18
18-60
Aquepts
1 i i et it =60
Properties variable,
Aszealon:
7.8 e e -5
6-20
20-60
Bainville:
.
Bainville part 0-5
5-24
24
Epping part -4
4-12
12
*10:
Bainville part 05
5-24
24
Keith part 0-5
5-16
16-60
Baller:
Il
Baller part 0n-11
11
o T S 0-10
10-30
30
bl I £
i3] e T R R S oo S 0-11
11
Rock outerop part.
Blackwall :
- — 0-17
17-35
3643
43-60
Boyle:
B O e g e =5
B5-18

Permeability | AVAISPIWLET | goj) reaction Salinity
Infhr Infin of soil pif Afmehonf e

0.6-2.0 0.18-0.20 o MR PR

0.6-2.0 0:16-0.18 ¢ 2 il esasesnena

6.0-20 0:04-0.06 5 i ey

0.6-2.0 0.18-0.20

0:6-2.0 0.16-0.18

6.0-20 0:04-0.06

0.6-2.0 0.17-0.20

0:6-2.0 0:16-0.19

056-2.0 0:12-0.15

2.0-8.0 012-0.15 A

0:6-2.0 018-0.15 T R ]

2:0-6.0 0.08-012 | R

0.6-2.0 0.17-0.20 £.6-7.8 0-2

06-2.0 0.15-0.17 TA-84 2-4

0.6-2.0 0.16-0.18 [T o) SR

0:6-2.0 0.16-0.18 T Rl

0.6-20 0.17-0.20 6.6-7.8 0-2

0:6-20 0.15-017 TA-84 24

0.6-2.0 0.18-0.21 6.6-7.3

0:6-2.0 0.16-0.18 I e, i

0.6-2.0 0.16-0.18 7l R

20-6.0 0.06-0.08 T X 7 R

0.6-2.0 0.16-0.18 R L ccscmmccisnc

02-0.6 0:15-0.17 T e

2.0-6.0 0.06-0.08 L7y 2l R

0.2-2.0 0.18-0.20 5665 |

0:2-06 0.16-0.18 T SRR

2.0-6; 0:10-0.12 B MaseseaRa o
>2 0.05-0.17 6.6-7

2.0-6.0 0.07-0,09 6.1-7.3

0.6-2.0 060,08 6.1-73
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chemical properties of soils
congists of two or more dominant kinds of seil. See mapping unit deseription for composition and behavier of the whole mapping
The symbol ™ means more than; < means less than]
Riek of corrogion Erozion factor Wind
Ehrink-gwell potential - eradibility
Uneoated steel Conerete 4 T RTp
Low . Moderate Low 032 a b
Moderate oo High Low _. .87
LW e | Mipderate Laow 010
Low Moderate Low 0.82 a b
Moderate .. S B -7 RS IO £ . NS AT
Moderate . Low 0,10
e | MOdBrate _ Low _ 0.28 B B
Modorate —ceeeeeeceeeene..| Moderate Low 0.28
Moderate .. B e 0.28
PR PIER L LRI TRRI] [l 1 | EYCITMINESID SRS RS gy o (IR 0.17 & 2
Moderatea oo .| Moderate Low 0.24
Low -=| Moderate Low . 0.17
Moderate -cocemmaceanea.| Elgh T e 0.37 8 G
Moderate —ceeeeeo | EOR Low 0.43
Low Modexate — oo .. .  E A e A N L e, 0,28 1 4L
oW | HiER Low 0.32
Moderatt - --| High Low 0.37 3 B
Moderaite . | High - Low - 043
SV [, Low 0.482 & 4
Modorott e High Low 0,32
gl e e i mm i s e 0.87
Low Moderate Low 0,10 1 8
Moderide connnnrnusras| Madardb e ] B e e e o] 0.28 2 3
1§ T o e e o g e ) e s s S 0,82
Lavwr ] IR | i e r— | 7L PP NSl St S 0.10 1 B
Modorabs o HIN g i ———— Modarate e 0.24 ] ]
Mainrte High Modoratd —eeee 0.28
High 0,20
Low - High Low e 0.0
Low Moderate —cooeeeeceeeaae| Low 0,15 1 :
Low Modevate .. Low 010
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TABLE T.—Physical and chemical
Soil name and map symbol Depth from | permeability *""‘g“pﬂfi:;,“"" Soil veastion Salinity
i Infhr Infinof s 1] Mo
ED_:.:IET]Fohtinued: " i i -
Boyle pavt ______________________ 0-5 2.0-6.0 0.07-0.09 B.1-7.8
E—}g 0.6-2.0 006008 El-T8 beeanaiacg
Ratake part _____ 0-10 0.6-2.0 0.10-0,12 6.1-7.8
m-;g 0.6-2.0 0.08-0.10 B.1-7.8
4 — e 0-36 6.0-20 0.08-0.09 pame Lo s
36-60 6.0-20 0.07-0.08 Bl=T8 L rmeas
Carnero;
2 -8 0.6-2.0 0.16-0.18 R Lo
3—% 0.2-0.6 0.16-0,17 T4-B.4
Carunso:
n 0-11 0.6-2.0 0.16-0.18 T4-B4 |
11-25 0.2-0.6 0.16-0.18 T8 L
2544 20-6.0 0.10-0,18 T4-8.4
24-60 =20 0.05-0.07 TR Lo
Clergern:
e 0-12 2.0-8.0 0.11-0.16 BATR L
12-60 2.0-6.0 0.11-0.16 BT b
Gu_nzrlerlon:
Conmerton part 0-8 0.6-2.0 0.16-9,18 T4-84 2.4
-6l 0.6-2.0 0.16-0.18 T.5-84 2-4
Barnum part 0=10 0.6=2.0 0,16-0,18 T4-84 -2
10-6i 0.6-2.0 15-0.17 T4-8.4 D=2
Cushman:
%, 7 0-2 2.0-8.0 .16-0.18 B
3—.;{ 0.2-0.6 0.15-0.17 b R
Dripga:
e e e e (=] 0.6=2.0 0.16-0.18 Bl e e
d=0 0.6-2.0 0.15-0.17 Sl Lo e
B0-60 >20 0.04-0.06 i
Elbeth:
30
Elbeth part —-- (1= 2.0=6.0 0.10-0.14 T ) e
B-EE 0.6-2.0 0.14-0.16 R R R
Moen part -5 0620 0.17-0.19 81-7T8 |ee
5-%% 0.2-0.8 0.16-0.18 B [
Farnuof:
3 =S -4 0.6-2.0 0.16-0.18 BTl e
4=21 0.6=2.0 0,15-0.18 TR e
21-60 0.6-2.0 14-0.16 T8-8.4 PN
*32:
Farnuf part 0= 0,6-2.0 0.16-0.18
=21 0.6=2.0 0.15-0.18
21-60 0.6-2.0 140,16
Bayle part b -5 2.0-6.0 0.07=0,00
E—}g 0.6-2.0 0.06-0.08
Rock outerop part.
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Shrink-swell potential

Risk of eorrosion

Erozion factor

Uncoated steel

Conerete

K T

Wind
erodibility
Eroup

Moderabs
Moderate

Moderate ...

Moderatd o

e ) —
Moderate cccmcae el

Low = 3

1~ kit e e ek |

LW e

LA, acn s

Law o

Moderate ________ _ ______
Moderate: e

High

Moderate ... __ _ _____
Low

High

Hirh

Moderate

b £, o SR I SRS s I

Moderate: oo oo
Moderate ______

O

Moderate

High el o 1 e R Rl
w -| Moderate Lowr
Moderate High ceimssi e i PR . e g e o b

Modewibe:
Moderaby. —

Bl pms g e e
BELRRER, v i e e

Moderate _

High

High

THHN, o mn s ttsammriei
Maderate

Moderate

0,15
0,10

0.17
015

0.24
.28

0.28
032

0.52
0n.82

4L

4L

4L



120 SOIL SURVEY
TABLE T.—Physical and chemical
Soil name and map symbol Diﬁ::em Permeability "‘?':L’_:_lh‘lsi?“r Soil reaction Salinity
In Injfhr T fin af asdl Fri Mmbos/cm
Fluvagquents:
33 e S i
Properties variable.
Fort Collins:
i e T e R N -8 0.,6=2.0 0.16-0.18 6.6-7.8
218 0,6-2.0 0,16-0.18 (F e ) D e el
18-G0 0.6-2.0 0.16-0.18 T4-84
Foxereelk:
38 =5 0.6-2.0 0,16-0.18 L Py of A e
5-36 0.6-2.0 0L 16-0.18 BTl oo
36-60 =20 0.04-0.06 6738 |
Gapo:
E3 0-3 0.2-0.6 0.15-0.18 TA-84 0-2
3-60 0.06-0.2 L 14=0.16 TA-84 04
Garrett:
40, 41 =15 (LG-2.0 0.17-0.18 B L
16-39 0,520 0.16-0.18 T4-7.8
3960 0.6-2.0 0.12-0.16 7.8-8.4
Gravel pits:
42,
Haplaboralls:
"43:
Hnlflo'bom_lls g R S ——— 060
roperties variahle.
Rock outerop part,
Haplustolls:
gt o i s i 0-60
Properties variable.
45
Haplustolls part - cememecccaae (=6}
rties variable,
Rock outerop part.
Harlan:
45, 47 ARl ik 0-7 0.6-2.0 0.14-0.16 6.6-7.8
727 0.6-2.0 0.16-0_18 TS b cna.
27-60 0.6=2.0 0,14-0.16 TR L i
Heldt:
o ——————————— -8 0.2-0.6 0,15=-0.18 T4-84
B—60 0.06-0.2 0.14=0,16
Keith:
S —— -5 0.6-2.0 0.18-0.21 [ 2l 1
ii-16 0.6-2.0 0,18-0,18 =T 2
16-60 0.6-2.0 0,16-0,18 (L - X O
Kildor:
*5}, 52
Kildor pare: 0-7 0.06-0.2 0,17=0.20 G678 |
T—g 0.06-0,2 {17020 oy o G
Shale guterop part.
Kim:
Rl B e e 0-7 0.6-2.0 0.16-0.18 Tl e
T-60 0.6-2.0 0.16-0.17 L I ]
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Risk of corrosion

Erasion factor

Wind
Shrink-gwell potential erodibility
Uncoated steel Concrete K T group

Low s Moderate Low 0.20 b
Modersts o amnamnn— Moderate o] Low 0,20
Low Moderate | LW e 0.20

g 577 RPN L CeR SR L e * 7 R Low 0.28 ]
BN o i e L e i e s e 087
TN, ia s tsie | R e Low 0,10

Moderate e High Low 03T 3
Hgk | High Low el 0.87

Low -. High B e de e s o gL 0.24 B
Mol cociciesarscaea] BHPN o o e R e e i s e 0.28
Low __ High Low " 0.24

1 R et (L AT et Moderate i Low " 0,92 2
Moderate _____ ) High oo Low .. 0.87
Moderate . .| Moderate Low 052

Modorate e TR e e i (R 1, T S Ry e S e 032 4
High s ~ High e —| Lowr 0.87

Low " Moderate oo o TN e i b iinci ki niai 0.82 4
Moderate —veeeommaeeneeeea| High —___ Low a2
High W e 087

High - Moderate oo | LW e n.28 4
Hiph s bpeidditiaria High ... Low .42

Low e mmmmmmeneeee]| Moderatf mmeeemecccmeaeea| LOW 0.32 4L
Low Moderate Low 0.2



122 S01L SURVEY
TABLE T.—Physical and chemieal
Soil name and map symbol niﬂﬂ}::gm Permeability A"“ih“ﬂ:i;“t“ Soil reaction Salinity
In Infhr Infin of swil il Armehoafem
Kim—~Continued :
"5
Kim part -7 0.6=2.0 0.16-0.18
T=E0 0.6-2.0 150,17
Thedalund part e oo D-g_; 0.6-2.0 0.16-0.18 I I —
Kirtley:
57 — =S, D=4 0.6-3.0 0.16-0.18 [ ——
#gg 0620 0.15-0.17 - ) T
*5B:
Kirtley part -4 0.6-2.0 0.16-0.18 6.6-7.8
d—g 0.6-2.0 0.15-0.17 TA-RA |
Purner part D=7 0.6-2.0 0.14-0.17 TlmTB L init
T—ﬂ 0.6-2.0 0.12-0.14 | RO
Lu*E;gcrtE:
LaPorte part —________ 0-9 0.6-2.0 0.15-0.18 A8
9—}_3 0.6-2.0 0.18-0.17 TB=8A4 e
Hoek outerop part.
Larim:
L - = -4 2.0-6.0 0.10-0.12 5oy [
4-15 0.6-2.0 0.10-0.12 i e PSSP P S e
15-60 6.0-20 0,06-0.08 L T e
Larimer;
B i s -4 2.0-6.0 0.13-0.16 e T R VS S|
4-22 0.6=2.0 0. 14-016 T74-748
2080 6.0-20 0.08-0.12 Tl s
30-60 =20 0,056-0.07 S ) T R IO
bl -r
Lavimer poyt . - il 0-4 2,0-6.0 0,13-0.15 6.6-7.3
4-22 0.6-2.0 0.14-0.16 7478
22-30 6.0-20 0.08-0.12 7.4-8.4
30-60 =20 0.05-0.07 T.4-B.4
Stongham PAIt meceeeccnccasanan =4 0.6-2.0 0.16-0.18 6.6-7.8
4-10 0,6-2.0 0,14-0,17 T4=8.4
10=60 0.6-2.0 0.14-0.16 TO-BA4
Longmont:
iy e S Y b O L L e N Ly 0-60 0.06-0.2 0.14=0.16 8.5-0.0 4=16
Loveland:
A R LN S NE FEUSC CLNY R =32 0.2-0.6 0,18-0.20 TA=-8.4 2-4
32-60 =00 0.03-0.06 e oy
Midway:
b5 o L ﬂ-ig 0.06=0.2 0.12-0.14 T.9-8.4 2-4
Minnequa:
e - e e i e O=if 0n.6-2.0 0. 18-0.20 T4-84 22
-!r-g: 0.6-2.0 0.16-0.18 T4-8.4 4
57
Minnequa part 0-4 0.6-2.0 0,18-0.20 TA=-8.4 <2
d-ﬂ 0,6=2.0 0.16=0,18 7.4-84 <4
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Shrink-swell potential

Risk of eorrosion

Erosion factor

Uncoated steel

K T

Wind
erodibility
Eroup

) T Pt e T A T

Moderate _____________ i

O st st s ]

T e e e

Moderate oo At
ModelBte — e

High e

B e e
High -

High

BN i

Moderate _.__

032 B
032

a2 2

4L

4L

Maoderate

Low ___

Low .
Low

HIBR oo

Modetabs oo ol
Lo

e e il

High

Low
Low

Low —

Low =
Hiph! e T
High

Bighicac oo
High -

High

HOpl e e e

R A Ch el

Moderate
Lo

4L

4L

4L
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TABLE T.—Physical and chemical
i Depth from - Available water "
Boil name and map symbol i Ty Permenhility capaeity Soil reaction Salinity
I Tnflr Infin of sodl olf Mmbosfem
"ET—Continued:
LaPorte part 0-9 0.6-2.0 0.15-0.18 Tld=Bd |
9—}2 0,6-2.0 0,13-0,17 i o R N P T RPE
Miracle:
L3 i 0-10 2.0-6.0 0.12-0.15 BT B L o s i i
10—%: 0.6-2.0 0.14-0.16 [ 2 G e s
Naz:
[ 1 REITICE SN TP -5 20-6.0 0.10-0.12 B B ) T R R T
5=60 2.0-8.0 0.08-0.10 Fl=E el
Nelson:
7 e 0-5 2.0-6.0 0.18-0.15 T9-8.4 0-2
525 2.0-8.0 0.11-0.13 TO9-8.4 D=2
&b
MNewfork:
B e e g SR L e S gy 0-10 2.0-6.0 0.12-0.16 Tl L st
10=60 =20 0,08-0.04 S T —
Nunn:
73,74, 75, T 0-10 0.2-2.0 (16020 6.6-7.8
10-60 0.06-0.2 0.16-0.18 TA-BE | e
Otero:
T T S g el L T e e R 060 6.0-20 0.08-0,12 TA-8.4 <2
B
Otere port - D-130) G.0-20 0.08-0,12 TA-84 <2
Melson part _________ -5 2.0-6.0 0.15-0.156 T0-B4 0-2
h=-26 2.0-6.0 0.11-0.13 TO-854 02
26
Paaoli:
B o e e e -6 2.0-8.0 0,12-0.16 T4-7.8
Peinde:rmﬂ:
Pondergrass part «e.oevm-oooens 0-5 6.0-20 0.10-0.12 1 ) D —
Ewﬂ f.0-20 0,07-0.10 61T, C
Rock outerop part.
Pinata:
A%,
PINBLE: PRI oot m i e 010 0.6-2.0 0,10-0.12 BA-T8 b -
10——:% 0.06-0.2 0.07-0.08 5B T R T
Rock outerop part,
Poudre:
B e D60 £.0-6.0 0.12-0.156 TA-BA 0-2
Purner
[ | e N-14 0620 0.14-0.17 ATl Lo ity =
7-14 0.6-2.0 0.12-0.14 7.9-8.4
14
*8h:
PO PP e i m i 0-7 0.6-2.0 0.14-0.17 T4-7.8
T-14 0.6-2.0 0.12-0.14 T7.5-84
14
Rock outerop part,
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Risk of corrvosion Erosion factor Wind
Shrink-swell potential erodibility
Uneoated steel Conerete K T Rroup
Low . High e 117, P g | 0.20 4L
Low High - Low . Sl 0.17
Low M N e 0.28 a
Law Mederate A 0.28
LoW i e Ly e 0.24 3
Low . R 0.24
= I F i e el B Sl R 0.20 3
Low o 0.20
7 Hiph: -oodoine chmungnate Low 0.32 8
s NS .| High ) N AR T ey BEgRRLEY 0.10
Moderate _____ el My e s T 0.24 ]
g e High - Low . 0.28
Low g e R e 0.10 2
Low . High S B £ T Ry S oebir =0 010
Low - | Hifh -ceesemeeee————— Low 0.20 3
Low __| High Low B 0,20
1 b N SRRy HIRH: e B e | 020 a
B i e e Moderate . ____| Low 0.24 8
Yawr o o o] Moderate Co._ . R A .17
..................... —| Moderate o eeeeeee Low 0.28 &
Moderate oo .o io - PRES S PR S PRI, i o ™ e e e e s 0.24
LW e e High Low ... 0.17 3
LoD o e B e e i sy Moderate ... Low - 0.20 4L
Low - Moderate Low 017
Low . Moderate Low o i 0.20 4L
Low —._ Modsrall i | £, R e NSO T 017
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TABLE T.—Physical and chemical
Soil name and map symbol D‘:ﬂﬂ:ﬁ” Permeability ""“&:ﬂ:ﬁ";m Soil reaction Salinity
In Infhr Infim of il alt Ml fem
Ratake:
a7
Ratake part —ccoccmnecmarccnanm—- =10} 0.6-2.0 0.15=-0.15 G.1-7.8
10-15 0.6-2.0 0.08-0.10 BA-TR Lo np srng
15
Rock outerop part.
Redfeather;
B i e 0-14 2.0-6.0 0,08-0.12 BLEE |
H-H 0.2-2.0 0.07=0.10 5.1-6.5
Renohill:
B s s o i e 0-3 0.2-0.6 0.18-0.20 Tl il | e
3..%3 (L0602 0.14-0.16 Td-8.4
i
Renohill part eeeeem 0-% 0.2-0.6 0.18-0.20 el { s e
Bugg [LDE=0.2 0.14-0.16 T4-7.8
Midway part D—l,g 0.06-0.2 0.14-0.16 TH-8.4 -2
1
Riverwash:
92 Ry o 0G0
Properties varinhle.
Rock outerop:
93
Satanta:
L T L T n-12 0.6-2.0 D.17-0.20 T e il
12-18 0620 0,16-0.19 =g L
18-G0 0.6-2.0 0,12-0.15 e o o I
Satanta Variant:
| I L e A S S S~ -0 0.2-2.0 0.16-0.18 T.0-8.4 (=2
0-26 0.2-2.0 0.16-0.18 T4-3.4 0-4
26-60 0.6-2.0 100,15 T.0-8.4 2-8
Scmﬂxld:
Sl;chaﬂn'ld T e i 0-12 2.0-6.0 L08=0,10 =80
1‘3-%‘_; 0.6-2.0 0.10-0.12 [ E T
Redfeather part oo 0-14 2.0-6.0 0.08-0.12 i 1 ) TR
14-%; 0.2-2.0 0.07-0.10 I-BF Lo
Fock outerop part.
Stoneham:
O D - T O (-4 0.6-2.0 0h16-0.18 GG6-78 |
4-10 08=2.0 0.14-0,17 TA-Bd |-
10=60 0.8=2.0 0. 14=-0.16 -8 |
L]
Sunshine:
104 ' 0-15 2.0-6.0 0.10-0.12 BE=TE oo
15-28 0.06-0.2 0.05-0.08 BT | e
28
Table Mountain:
{1 el (=36 0.6-2.0 0.18-0.20 G.6-7.8
6-51 2.0-6.0 0.12-0.15 T4-84
51-60 =20 0.04-0, T4=7.8
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Risk of corrosion

Erosion factor

Wind

Shrink-swell petentinl — = erodibility
Uneoated steel Concrete K T Lk
Low .| Moderste Low 017 &
Low - Odarabe o Low 0.15
T o e S High cacioocaiiran o Wndnpabe - 0.17 8
Low 151 S e SRR OO " (. | T N P 0.10
Moderate oo High oo el LM i s RO 0.32 4
1g|$ra______....._-_____.-- Hiih ....... IL':: 0.82
L D Ty (1 - | T T P L 151, R L RS et et A 0.32 4
High L i HE}[ e e 0.32
High: o 2 i P e B R Rty ¥ Moderete ooy e 043 4L
LA oo o i wu| Moderate -l Low . i 0.28 &
Moderate oo ] MO e Tow __ 0.28
1 Moderate _______ S £ 0.28
Mot s sl Bigh. St ooy o w| Moderate . . ____ 0.32 4
MOdLe e s aeaan| Bl o R e T 0.32
Low __ 1) LTSS bty I © |, e T R 0.28
L it i i s | RN e o coas] Fow 0.15 3
Moderate SRt BRI oo el itie Moo o || e asinurar Licin] e —lan o e 0.15
) 5, ST S TSRS (01 - | [ 3 | i e e e Moderate oo et 0,17 8
Low SR S [ 2 |3 Pkl i o e i Moderste 0,10
Liaw = Moddrate oo o Toom: s s i 0.20 B
Modevabe oo oo o] Modavats oo oo oo 0 R e R G e e A 0.20
T i cas o oy Moderate mome e 1 T ey b e 0.20
............ Low STHERAUSEE [ . e R || 0,10 B8
Moderate oo --| High I A S NN S 010
Lowr = HIEH s seaepemees | i 0.28 ]
BN e e D B - e mpie s s S TR e I e e A R TR 0.32
a0 I ;T e O e R TLEES B (77 S YT A P ) 0.10
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TABLE T.—Physical and chemicol
Hoil nazie and map symbol Bt . Permenbility M“jfggi;‘;‘“’ Soil renction Salinity
in Infhr Infin of sl plf Mmhosfem
Tassel:
106 _ 0-12 2.0=6.0 0.11-014 Td=84d | PR Syt
Thedalund :
107, 108 l}-gg 0.6-2.0 0,16=-0,18 To=-8.4
Thiel:
s 0-4 2.0-6.0 0.08-0.10 6.1-7.3
4=30 2,0-6.0 0.06=0.08 b I —
S0-80 =20 0.02-0.05 B L o e s
Tine:
0 O S T M AT 5 0-15 2.0-8.0 0,08-0,12 B3 s cemwmrrmrs——
15-18 6.0=20 0.05=0.07 BL=TH fecanre i
18-60 20 0.0:3-0.00 [ i P - IR e R i
Trag:
|12
Trag part -0 2.0-8,0 0,12-0.14
9-3h 0.6-2.0 0.14-0.16
=60 0.6-2.0 012016
Maen part -5 0.8-20 0,17=0.19
5-23 0.2-0.6 0.16-0.18
Ulm:
[ 8l [ R Ry e S 0.2-0.6 0.17=0.20 6.6-T.8
4-22 0.2-0.6 0.15-0,17 68 | L
0.2-0.6 016-0.1T7 TldBA [ e
Weld:
P e e ey P e i e 0-7 0.6-2.0 0.17-0,18 v,y = ) NS
=30 0.2-0.6 0.17-0.19 ot o T
B0-60 0.6-2.0 0.17-0,19 g e Y (R
W?mmru
116
Wakmore part e e D-lg £.0-20 0, 070,08 Bl | i
1
Boyle PATt coree e e 0-5 2.0-6.0 0.07-0.09 6.1-7.3
E—lg 0.6-2.0 0.06-0.08 6.1-7.3
1
Moen part — =5 0.6-2.0 0,17-0,19 e o S —
523 0.2-0.6 0.16-0.18 6.1-7.5
23
17
Wetmore part R ﬂ-—lg §.0-20 0.07-0.08 BEETR b i
1
Boyle part e 0-5 2.0-6.0 0.07-0.09 6.1-7.3
b—}g 0.6-2.0 0.06-0,08 BTl foc i =
Rock outerop part.
Wiley:
e, 119 0-6 620 i 18-0.20 TSR o non
6=15 0.8=-2.0 0.18=0.20 79-84 | —
15=60 0.6=2.0 0.18=0.20 TRl e
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Shrink-swell potential

Risk of corrosion

Erosion factor

Uncoated steel

Conerete

Wind
erodibility
group

High oosemmmmren s

Low Adie]

Moderate

Low ..

High -

Moderate - P
Modorate _____

Bl ooy EES
High: o e

High

0.20

0.82

0.10

0.16
0.10

0,37
.43

4L
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TABLE 8.—Soil and water feafures

[Absence of an entry indicates the feature is not a concern. Sea text for deseription of symbols and such terms as “rare," “brief,"
and “perched.” Asterisk indicates mapping unit consists of twe or more dominant kinds of soils. See mapping unit deseription for

eomposition and behavier of the whol

mapping unit, The symbol < means less than; > means more than]

Flooding Depth ta Bedrock
. Hydro- sepgonal Potential
ooy logtie high Trost
Froup Frequency Duration Months T:::f: Depth Hardness action
Feok Inchea
Altvan:
b B e R None =60 60 | e | Moderate.
*3. 4:
Abtvan part ____..._| B o [, [ S FRIEREEL “=>8.0 Sl | s m s Moderate.
saunupsm et | B None = 6.0 =60 |___________| Moderate.
Aguepts: .
__________________ D Rre o agel, sy 0.6-1.5 ----| High.
P SBR[l Frequent — .| Long oo April-June .. 1 = 6 Y RS oons! (i s High.
Agcalon:
o T P S e T B None =60 e | ) ERSE R | Moderate,
Bainville:
e |
Bainville part —————_| C None 6.0 20-40 | Rippable —-| Moderate,
Epping part —omeeee D None =60 0-20 | Rippable -] Moderate.
*0:
Bainville part .- c Nona _. i 6.0 20-40 | Rippable __| Moderate.
K:mz]p:r]t] _________ B None 8.0 =60 ..-Rpf.,.i__ Moderate.
Baller:
a1 H
Baller part oo I None L =60 10-20 | Hard .| Low,
Carnero part —————_| C None >6.0 20-40 | Hard .| Moderate.
5| 2:
Baller part ceeeeeeem D b [ T S B e L e =G0 10-20 | Hard weee- Low,
Rock outerap part.
Blackwell :
13 D Common | Brief .| May-June ___ 1.5 =80 | .| High.
Boyle:
1 e e R | O None TR TS =60 8-20 | Rippable .| Moderate.
"l 1T
Boyle part —.ooo—__| D MNone =0 8-20 | Rippable __| Moderats,
Ratake part _______[ D Nona >6.0 T-20 | Rippable __| Moderate.
Breece:
|| R v ST S T 1. 1) peegere AR e EPE SRR 6.0 =60 |__________.| Moderate,
Carnero:
] o] None 6.0 20-40 | Hard ...--| Moderate,
Ca :
7 c Occasional __| Very brief ___| April- >2.0 560 || Moderate.
Clergern:
n B s e e e =60 =60 (. Moderate,
Conznerturn:
“24, 25:
Connerton part - B Waona . =0 =60 |oeee e | Moderate.
Barnum part -eoe——. B Occasional ___| Brief _______| May-July - =6.0 =60 (... __| Moderate.
Cushman:
P e W o1, e S e [ — e 1 2040 | Rippable -.| Moderate.
Drigrgrs:
T O N AP B KNone B IS ] MO PO NG 8.0 =80 |_____ | Moderate.
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TABLE 8.—Soil and water featuree—Continued
Flooding Depth to Bedrock
Soil name and Hydro- seasonal ~| Potential
map symbol logie high frost
RIOUR | Proguency Duration Months ‘::hbf: Depth Hardness action
Feat Imechen
El!;;ﬁth.
Elbeth part __._____ B None — 6.0 B0 | Moderate,
Moen part —c-cceeee C TR i s it e o =60 2040 | Hard —e—- Moderate,
Farnui:
F 1 R [ - [ (17T S—— 8.0 | ] Maderate,
*32:
Pyl part oo lae B Monid e e e e ey =60 60 || Moderate.
Boyle part _._______ D e | B U I e T 6.0 9-20 | Rippable - Hndmm.
Rock outerop part.
Fluvaguents:
3} mmmmemmmmceemeeen oo oo | Froequent Brief April-June .| 05-25 7.1 | WSEESE— T
Fort Collins:
T | TN | B None 6.0 =60 o Maoderate.
Foxereek:
SRS S o 1 Rare =i Briaf .| April-May . 0-0.5 =60 | High.
Gapo
I s D None ________ e i 3.0 TR | |esi i High.
Garrett
[ S—————— - 1) R Vary Briel celeaacoocncon, 6.0 =60 || Moderate.
4l B Wone it =6.0 ol | Moderate,
Gravel pits;
42,
Haplohoralls:
*43:
Haploborolla part — || Nonig ooeeen s 2o 1 [ (SR e G
Rock outerop part.
Haplustalls:
5 AR None e
45
Haplustolls part None T, x| 11 IR I SRt e BTty
Rock outerop part,
Harlan:
N SRS o : | Wome: el oo s heon v 6.0 o | ] PV Sy e Moderate.
Heldt:
LT PSR B S s C None =60 e | IR AR Moderate.
Keith:
50 B None - 6.0 B0 | s i Moderate,
Kildor:
51 c None =60 #0-40 | Rippable __| High,
®ER.
Kildor part .| & None e S Ao B 8.0 2040 | Rippable .| High.
Shale outerop part. o &
Kim:
5B BE R None 6.0 B0 || Moderate,
*E5L:
PR ol B None = WA 8.0 - | B [T Moderate.
Thedalund part ————- C None e ] e R 6.0 20-40 | Rippable __| Modarate.
Kirtley:
¥ P R A e it B 3 None - =6.0 20-40 | Rippable .| Moderate,
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TABLE 8.—Soil and water features—Continued

Soil name and
map symbal

Kirtley—Continued :
ep.

liirﬂey PR
Purner part —-coeee-

LaPorte:
59
LaPorte part -
Rock outerop part.

Larim:

o R R AP S

Larimer:
&l

"
Larimer part . ___
Stoneham part

Longmont :

% T N

T H
Minnegqua part
LaPorte part

Naz:

Nunn:
T P i
74

Otero:
71, 78, 79
"R
Qtere part _________
Nelson part

Pendergrass:
*H2:

f'rmdermuu part .
Rock outcrop part,

Hydro-
gd_
group

Flooding Depth to Redrock
- seagonal Potential
higch frost
Frequency Duration Months :’:ﬁfﬂr Depth Hardness action
Fael Inehes
N e e =8.0 20-40 | Rippable __| Moderate,
"t e e <60 |  T0-20 |Hard .- - o,
[ | S R i 6.0 10-20 | Rippable —.| Low.
None g e e 6.0 e 1 ——
Mone et =60 e || 1 Low.
None _ IR | £ e LIt 6.0 P | Liowr,
1,17 T e DRI R o IcTCa 6.0 =60 || Moderate,
Commen —_..| Brief _______| March-July .| 2.0-25 =60 | High.
Common  ____| Vi brief ___| March- 1.5-256 =60 High.
T Beptember,

j (0,7 S — A =8.0 10-20 | Rippable _.| Moderate,
None 2 ERC e etrs i =60 20-40 | Rippable .| Low,
N ) P 6.0 20-40 | Rippable __| Low,
e T Ze0 |  10-20 | Rippable --| Low,
T e e e e e ) 8.0 20-40 | Hard - Moderate.
o [ T S R R TE) UPCTSTrp e 6.0 =60 | Hard .- Moderate.
1111 AL | NC SR VP 6.0 20-40 | Rippable .| Low,
Decasional ___| Brief . ____ April-July ___| 0.5-4.0 =11 Jf IO ORI —| Low,
NONe ceeeaae- el i el R i e i 6.0 =T ) IR Maoderate.
Ngﬂ A e 1.5-25 i | () Moderate.
Mone - L. =il ¥ ) ST Laovw.
by IR R S T S e I e =60 B0 |oe o ninmn] Eowr.
Nﬁ a PR =60 2010 | Rippable —.| Low.
Rare memeee . Very brief ___| May-Tune ___ =6.0 B | —| Moderate.
b (] T J— » =60 10-20 | Hard _____| Low.
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- Flooding De;:thfﬁ Redrock SR
£ yaro- BEAEON — otentia
Sﬁi;gmﬂ:l logrie high frost
ETOUP | Prequency Tiuration Months ‘:’:ﬁﬁ' Depth | Hardness action
Foot Inches
H“;!la:
Pinata part —_______ vl NODE oo i 6.0 40-60 | Hard _____ Low,
Rock outcrop part.
Poudre:
___________________ B Common  ____| Very brief .| April-June - 0.5-1.0 00 e e | Moderate,
Purner
e | D Mone " A 6.0 10-20 | Hard ___..| Low.
Purner part ———____| D HONR: = o SINTRPTRIEI OO — 6.0 10-20 | Hard .| Low.
Rock outerop part,
Ratake:
*H7:
Ratake part - _____ o None | iy =60 7-20 | Rippable -_| Maodarate,
Rock cuterop part.
Redfeather:
(5] D [ ) R VP SR e o e et =8,0 10-20 | Hard .| Moderats,
Fenohill:
B C Nene _ £ =80 20-40 | Rippable __| Moderats,
"
Renohill part e | € 5 (111 TARUSENIPPUEL ISR OISl FoRR P s 8,0 20-40 | Rippable __| Maderate.
Midway part ______| D Noneiwoaeaal >6.0 10-20 | Rippable __| Moderate,
Riverwash: F . " ¥
. . requent | Long — oo anuery-  |eeoeeoooo|ooo PR R
" Degember
Rock outerop:
w3,
Satanta:
M, 95 T T e E None ceo- FE| =0 B0 [ aeeeo| Moderate.
Satanta Variant: .
| R —. B Rare ________| Very brief - April-June .._.| 3.5-5.0 e S Moderate.
Sch;;ﬁnid:
Sehofield part ... B Mone coooooeclome 6.0 20-40 | Hard ——___| Moderate,
Redfeather part .| D None iy i =>6.0 10-20 | Hard _____| Moderate,
Rock outerop part,
Etoneham:
100, 101, 102, 103 .| B Nene __. G 6.0 ) B RS Moderate.
Sunshine:
[ SR ———— R 111 T TESRRPE SRR NIRRT ) TSR R AT 6.0 200 |eeeeee | High.
Tahble Mountain:
105 e | B Rare ______ —| Very brief .| May-June ... =60 o || B HOE Moderate,
Tassel:
1 O RN R ORoRar o) [ oo [ R NS S SN (SO =60 10-20 | Rippable __| Low.
Thedalund:
[UF T SRR RS B None - = ERE ey Ly =60 20-40 | Rippable __| Moderate,
Thiel:
| R R SR TAPR B None o =060 - [ Moderate.
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Flooding Depth to Bedrock ;
Soil name ;;!ld leg:'?' E;?:ﬂnl Pmté“l[
map sym d
EPOND | Froquency Duration Months E‘&: Depth Hardness sction
Fetd Pehes
Tine:
(1] 5 || [y A I O i i e i i P o =60 p 111 5 I—— Low.
Trag:
"Ikl
Trag patt oo~ | B WG el e e, “»6.0 w1 ) I— Moderate,
Moen part - c Y R ) [ G e S el S 6.0 20-40 | Hard —-——-| Moderate.
Ulm:
LI VI i i in miin] Mone . 6.0 Sl __| Maderate,
Weld:
35 e e c [, (1711 ST N— LN —— =60 -1 I— Moderate,
Wetmore:
=1 1
Welmore part 1] T S| INESSSS Y SPTOTER =60 8-20 | Hard .| Low,
Boyle part - oo I T M e, | B SO TR 6.0 10-20 | Rippable | Moderate.
Moth PAYE mmemceee [+ o5 R el S e i s e e =60 2040 | Hard _____| Moderata.
“117:
Wotmore part ———.—-| D ol CCERE EECHISSPPERIE) e S =60 8-20 | Hard ———--| Low,
Boyla part ccceeee| D O o i e i 6.0 9-20 | Rippabla __| Moderate.
Rock outerop part.
Wiley:
Haﬁr I SR A B o[ | ¢ PRy U PP SRS SR R L e e s =8.0 Bl e Moderate,

use planning and for choosing alternative practices
or general designs that will overcome unfavorable soil
properties and minimize soil-related failures. Limita-
tions to the use of these data, however, should be well
understood. First, the data are generally not presented
for soil material below a depth of 5 feet. Also, because
of the scale of the detailed map in this soil survey, small
areas of soils that diifer from the dominant soil may
be included in mapping. Thus, these data do not elim-
inate the need for onsite investigation and testing.

The information in this site is presented mainly in
tables. Table 9 shows, for each kind of soil, ratings of

the degree and kind of limitations for buildin

site

development ; table 10, for sanitary facilities; and table
12, for water management, Table 11 shows the suit-
ability of each kind of soil as a source of construction

material.

The information in the tables, along with the soil
map, the soil descriptions, and other data provided
in this survey can be used to make additional inter-
pretations and to construect interpretive maps for spe-

cific uses of land.

Some of the terms used in this soil survey have dif-
ferent meanings in soil science and in engineering.

The Glossary defines many of

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads and

these terms.

streets are indicated in table 8, A slight limitation in-
dicates that soil properties nre favorable for the spec-
ified use and any limitation is minor and easily
overcome. A moderate limitation indieates that soil
properties and site features are unfavorable for the
specified use, but the limitations can be overcome or
minimized by special planning and design. A severe
limitation indicates one or more =oil properties or site
features are so unfavorable or difficult to overcome
that n major increase in construction, speeial design,
or intensive maintenance is required. For some soils
rated severs, such costly measures may not be feasible.

Shallow excavations are used for pipelines, sewer-
lines, telephone and power transmission lines, base-
ments, open ditches, and cemeteries. Such digging or
trenching is influenced by socil wetness caused by a
high seasonal water table; the texture and consistence
of soils: the tendency of soil to cave in or slough; and
the presence of very lirm, dense soil layers, bedrock, o
large stones. In addition, excavations are affected by
glope and the probability of flooding. Ratings do not
apply to soil horizons below a depth of 5 feet unless
otherwise noted. :

In the series descriptions, the consistence of each
snil hoarizon is defined, and the presance_uf very firm
or extremely firm horizons, generally diffieult to ex-
eavate, iz indicated. _ i

Dwellings and small commercial buildings referred
to in table 9 are built on undisturbed soil and have
foundation loads of a dwelling no more than three



[“&hrink-swell” and some of the other terms that deseribe vestrictive sofl
tion of “glight,” “moderate,” and “severs.” Abscnee of an entry means =oil
of two or more dominant kinds of soil. See mapping unit deseription for
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TABLE 9.—Building site development

136

features are defined in the Glossary. See text for defini-
was not rated. Asterisks indicate mapping unit consists
composition and behavier of the whole mapping unit]

Soil name and Shallow Dwellings without Dwellings with Small commercial Loeal roads and
map symbel exeavations basements hazements buildings Etroots
Albvan;

L2 e | Moderate: too Moderate: Moderate: Moderate; Moderate:
elayey; eutbanks shrink-swell, shrink-swell; ahrink-swell ; shrink-swell ;
cave, frost netion. frost action; Trost action,

corrosive.

34

Altvan part _____ | Moderate: too Moderate; Moderate: Moderate: Muoderate:
clavey; cutbanks shrink-swell. shrink-swell; shrink-swell; shrink-swell ;
cave, frost action. frost action; frost action.

coOTrosive.

Satanta part - Blight — e Moderata: Moderate: Moderate: Moderate:
shrink-swell; shrink-swell ; shrink-swaell; ghrink-awell;
low strength. low strength. low strength. low strength.

Agquepts:
L S ———— - Severe: Bevern: Severe: Severe: welness;
wetness, welness, wetness. wetness, frost action.
Ascalon:
: BT e — PR [ |-, 1) Je—— Moderate: Moderate: Moderate; Moderate: froat
ahrink-swell s ahrink-swall ; shrink-swell ; action; low
low strength. low strength, low strength, strength;
shrinl I1.
Bainville:

G |

Bainville part —___] Moderate: depth | Moderate: Muoderate: depth | Severe: slope; Modorate: frost
to rock; slope, slope. to rock ; slope. COrrosive. action slape;

low strength,

Eppin rt .| Moderate: dopth | Moderate: depth | Moderate: depth | Moderate: depth | Moderate: depth

L to rock. to rock. to rock. to roek; to rock ; froat
corresive, action; low
strength.

*10:

Bainville part -..-| Moderate: depth | Shght . Moderate: depth | Moderate: slope; | Moderate: frost
to rock, to rock. COrrosive, action; low

strength,

Kaith part —_____ Slight e __| Moderate: Moderate: Moderate: slope; | Moderate:
shrink-swell ; shrink-swell ; shrink-awell ; shrink-swell ;
slope. slape, corrosive, low strength,

Baller:

*l:

Baller part _______| Severe: slope; Severe:  slope; Severe: slope; Severe: slope: Severe: depth to
depth to rock: depth to rock; depth to rock; depth to rock; rock; slope,
large stones, larpe stones, large stones. large stones.

Carnern part __ | Severe: depthto | Severe: Severe: depthto | Severs: depthto | Severe: shrink-
rock; slope. shrink-swell ; vock ; shrink- rock ; shrink- awell; low

slope, Ewcti; slape. umlf; slope. strength ; slope,

2

Baller part —_____ Severe:  slope; Severe: slope; Severe: depthto | Severe: slope; Severe: depth to
depth to mr.l-:': depth to rock; rock; la depth to rock; rock; slope.
large stones, large stones, stones; slope, large stones,

Roek outerop part.

Blackwell

B el S Severe: wetness; | Severe: wetness; | Severs: weiness; | Severe: wetness; | Severe: welness;

flands. fioods. fleods, floods; corrosive, floods.
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TABLE 9.—Building site development—Continued

Soil name and
map symbol

*|&:
Boyle part ...

BRatake part —————-

17
Boyle part oo

Ratake part -

Breece:
| b AT Sl |

| | S ——

Caruso:
22

Clergern:
|

Connerton:
+24:
Connerton part ___

Barnum part —.___

*25:
Connerton part _..

Barnum part -

Shallow Dwellings without Dwellings with Small commercial Loeal roads and
exeavations basements basements buildings strests
SBevere;  small Moderate: depth | Moderate: depth | Moderate: slope; | Moderate: depth

stones. to rock. to rock, depth to rock. to rock.
Severe: slape; Savere: slope —.--| Severe: slope ———-| Severe: slope ... Severe: slope,
small stones.
Severa:  amall Moderate; depth | Moderate: depth | Moderate: slope; | Moderate: depth
stones, to roelk, to rock. depth ta rock. to rock.
Severs: small Moderate: depth | Moderate: depth | Moderate: depth | Moderate: depth
stones. to rock. to rock, to rock. ta rock.
Bovere: slope; Severe: slope ____| Severe: slope ———_| Severe: slope .._.| Severe: slope.
small stones,
Bevere: slope; Hevere: slope —___| Severe: slope ____| Severe: slope | Severs: slope,
emall stones,
Bltahd e Blighe - | Blight <ceeaaan. —| Slight ———ee——___| Moderate: frost
action.
Blight ccememeee| Slight e Slight coeeeem Moderate: Moderate: frost
slope. action.
Severe: slope ____| Seveve: slope ___ | Severe: slope .| Severe: slope .| Severc: slope.
Severe: depthte | Severe: Severe: depthto | Severe: depthte | Bevers: shrink-
rock. shrink-swell. rock ; shrink- rock ; shrink- swall; low
swell, swell; corrosive. strength.
Severs: floods; Severe: floods __.| Severe: floods; Severe: floods ——-| Severs: floods,
wetness, wetness,
Bight o BN e BlighE e Slight —oeoeeoeo--| Moderate: frost
action.
Slight e Moderate: Moderate: Modearato: oderate:
shrink-gwell, shrink-swell. shrink-swell; ahrink-gwall.
eorrogive,
Severe: floods .| Bevere: floods | Severe: floods | Severe: floods; Severe: foods.
corrozive,
Slight —cmmemeeeem Moderate: Moderate: Moderate: slope; | Moderate:
shrink-swell. ghrink-gwell, shrink-awell; shrink-swell.
COTTOEIVE,
Severe; floods _-_| Severe: floods .| Severs: floods _..| Severs: foods; Bovere: floods.
corrosive.
Modarate: depth | Moderate: Moderate: Modevate: Maoderate: frost
to rock. shrink-swell. shrink-swell. shrink-swell, action,
Moderate: depth | Moderate: Moderate: Moderate: slope; | Moderate: frost
to rock. ghrink-gwell, shrink-swell. shrink-gwell. action.
Bevere: cuthanks | Slight —coeoeeeens -1 11T S — Slight ——e—eme- wvm=| Moderate: frost
cave. getion.
Severe:  slope; Severe: slope —___| Severe: slope —___| Severe: slope ..--| SBevere: slope.

cuthanks eave.
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TABLE 9.—Building site d.wshmm:t—ﬂuntmued
Boil name and Shallow Dwellings without Dwellings with Small commereial Loenl roads and
map symbal excavations basements bazements ildings streets

Elb!ll;h

J;-.-Ibeth part —ee—--| Severe: slope .—-| Severe: slope ———_| Severe: slope ... Severe: slope ____| Severe: slope.

Meen part .| Bevére: slope; Bevers: slope _.__| Severe: slope; Severe: slope .| Severe: slope,

depth to rock. depth to rucl-:

Farnuf:

7 | Blight __________ | Moderate: Moderate: Moderate: Maoderate:  frost
shrink-swell; shrink-swell; shrink-swell. action; shrink-
low strength, low strength. swell: low

strength.

32

Farnuf part - Severe: slope ———-| Severe: glope | Severe: slope .| Severe: slope ... Severe: slope.
Bovle part ———..._| Severs: slo Bovere: glope ___| Severe: slope; Bovere:  slope; Severe:  slope;
L depth to roﬁr e depth to rock. depth to rock. depth to rock.
small stones.
Rock outerop part.
Fluvaguents:
13 w==| Bovero: floeds _..) Severe: floods ___| Severe; floods __.| Severe: floods,
Fort Collins:

4, 35:. ............. Hhpht s —| Moderate: low Moderate:  low Moderate:  low Moderate: low
strength; frost strength; frost strength; frost strength; frost
action. action. aetion. netion.

s [ & S —— Blight ___________ Moderate: low Moderate: low Moderate: slope; | Moderate: low
strength; frost strength: frost low strength strength,
action. action. frost nction.

Foxereek:

s e e Sovere: woetness: | Severe: welness; | Severs: wetness: | Severe: wetness; | Severc: wetness;
cuthanks cave; floods ; Trost floods; frost floods; frost frost action.
small stones. action. aetion, action.

Gapo:

B e e Severe: Sovere: Severs: Severa: welness; | Severs: wetness;

weotness, wetnees, wokness, corroaivi. frost action.
Garrett:

R TR S LY —| Moderata: Severs: floads ___| Severe: floods ___| Severc: floods; Moderater  floods,
fl corrosive,

¢ | ISR S i e BIGREE e Blight —meememe——— Slight . . Slight: Moderate: low

eorrosive, strength.
Gravel pits:
42,
Hap!nburolln.
anloborolls part..| Severe: slope ____| Severe: slope ____| Severe: slope ____| Sevars: glope ____| Bevere: slope.
Rock outerop part,
Haplustolls:
cmmmmmmmnememeee| Bevere: slope -...| Sovers: slope ——__| Severe: slope | Severe: slope .. Severe: slope.
45
Haplustolls part —_| Severe: slope .___| Severe: slope ____| Severe: slope -___| Severe: slope —__.| Severe: slope.
Rock outerop part.
Harlan:

¢ R PR Slight Moderate: low Moderate: low Moderate: low Severe: low
strength, strength. atrength. strength.

[ T S S TP T STRTY | Shight oo | Moderata: low Moderate: low Moderate: slope; | Severe: low
strenpth, strength, low strength. strength.
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TABLE 8.—Building site development—Continued

Boil name and Shallow Dwellings without Dwellings with Bmall commereial
map symbal excavations basements basementa dings
Heldt:
L1 R T Severa:  too are; Sevore: Sevarn:
clayey. El'mntk-aw;ﬂ: fhrinf:-mvcl}il; ?hnnk-smll!l:
w AL ren, - ow strength; ow strength;
frost action. frost action, corrosive; frost
netion.
Keith: )

B0 ommemmmmnmemmen| Blight oo | Moderate: Moderate: Moderate:
shrink-swell; shrink-swell ; shrink-swell ;
frost action, frost action, coTTosive,

Kildor:
BE .o ] Baveré: too VTR Bovere: Bevere:
elayey. shrink-gwell ; shrink-swell ; shrink-swell ;
frost action, frost action; corrosive.
depth to rck,
'si:'.'lﬂn part & 1
ildor weeeeeo| Bevere: slope; . Bevere: slope; Severe;
too elayey. ' ehrink-swell ; frost netion, shrink-swell ;
slo'g:: frost glope; corrosive;
action, frost action.
Shale outerop part.
Kim:

53 Slight === Moderate: low Moderate: low Moderate: low
strenjrth, strength, strength.

4, 55 Slight ——| Moderate: low Medernte: low Moderate: low
strength. strength. strength; slope.

*Gh-

Kim part -] Moderate: Moderate:  low Maoderate:  low Severe: slope;
slope. strength; slope; strength; slope; frost action.
Trost netion. froat action,
Thedalund part .| Moderate: depth | Moderate: low Severe: low Severe: slope;
to rock; slope. strength; slope; strength; slope; corrosive: frost
frast action, depth to rock: action,
frost action,
Kirtley:

8 e | Moderate: depth | Moderate: low Moderate: low Moderate: slope;
to rock. strengrth. atrength, low strength.

*58:

Kirtley part -o———-| Moderate: slope; | Moderate: slope; | Moderate: low Sovere:  slope oo
depthtorock, = | lowstrength. |  strength; slope. "
Purner part _____ Severe: depthto | Severe: depthto | Severe: depthte | Severe: depthto
rock. rock. rock. rock,
LaPorte:
"59:
LaPorte part ———— Severn: depthto | Severe: depthte | Severe: depthte | Severe: depthto
rock ; slope, rock; slope, rock; slope. rock; slope.
Rock outerop part.
Loarim:

B e | Bavere: slope; Severe: sl —=ma| Severn: sl AT : =
cuthanks :.E\r::; LR b Sevenei: Home
small stones,

Larimer:

Bl | Bevere: cutbanks | Slight — . Slight . _ | Slight ______ .
cave,

o

Lavimer part ————-| Severs: cutbanks | Slight ecoeeeoooo Blight — .| Moderate:
cave, slope.

Local roads and
strests

EBovere: ghrink-
swell ; low
strength.

Maoderate:
shrink-swell.

Severe; shrink-
swell : low
strength ; frost
action.

Severs; shrink-
swell : low
strength ; slope;
frost action.

Maoderate:
strength.

Moderate:
strength.

low

low

Mﬁﬁem:il:‘ ii:w
atren y B H
frotaetion,

Moderate: low

strength; slope;
fmata:ti:m,nm,

Bovere:  low
strength,

Hevere:
tren

low
! :

Sovere: depth ta
rock.

8 depth to

EVEE
rock; slope.
Severe:

slope.,

Slight.

Slight.
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TABLE 9. —Fuilding site development—Continued
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Bail name and Shallow Dwallings without Dwellings with Small commercial Local roads and
map gymbol excavations hasements bagements buildings stroets
*G2—Cont. !

Stoneham part ____| Slight ___________| Moderate: frost Moderate: frost Moderate: slope; | Sewere: low
aetlon; shrink- agtion; shrink-swell; strength.
swell, 5 frost action,

Longmont:

53 | Severe: wetness: | Severe: wetness: | Severe: wetness; | Severe: wetness; | Severe: frost
floods; too floods, floods, floode ; corrosive, action; wetness;
clayey, shrink-swell,

Loveland:
e SNEFE . wotness: | Severe! floods: Severe: floods: Severe: wetness; | Severe: frost
floods. welness, wetness, flonds ; corrosive, action; wetness;
shrink-swell,
Midway
85 e SEVEIE; Elope; Sovere:  slope; Severe: slope; Severa: EIQYE; Severe: slope;
too clavey. shrink-swall. shrink-swell ; shrink-swell; shrink-swell.
depth to reck. corrosive.
Minnequa:
At e Moderate: depth | Slight Moderate: depth | Moderate: Moderate: low
to rock. to rock. slope, strength,
1|IMI]!I--;[ rt Maoderate: depth | Moderate Moderate: depth | Sew I Maoderate: |
innequa part .- erate: dep erate: rate: de ere:  alope erate: low
torock; slope. slope. to rock; slope, strength; slope,

LaPorte part _____| Severe: depthto | Severs: depthte | Severe: depthte | Severe: depthto | Severs: depthto

rock, rock. rock. rock. rock.
Miraela:

B alcnaishakarniay | Severe: depthto | Severe: slope .| Severe: slope; Severe: slope .| Severe: slope

rock; slope, pth to rock.
Naz:

B il Slight L2111 1| S —— ezl Rl - e HURhE Modorate: frost

action.

¢ RS E ST ST Severe: slope ——-.| Severe: slope ——.| Severe: slope —_—_| Severe: slope | SBevers: slope.

Nelson:

M occevcmccmeeeae| Severe: depthte | Maderate: depth | SBevere: depthto | Moderate: depth | Moderate: depth

rock, to rock. rock, to rock ; slope; to rock ; frost
corrosive, action.
Wewfork:

T P RET Severe: wetness; | Severe: floods; Severe: floods; Severe: floods; Severe: fioods;
small stones; wetness. wetness, wetness. wetness,
floods,

Munn: ;

T, AR i Moderate: too Sevore: Moderate: VR Severe: shrink-
clayey, shrink-swell. shrink-gwell, shrink-swell; swell; low

corrosive, strength.

T i o Bevere: Severe: Severs: vere: Severe:  shrink-
wetness, shrink-swell. welness, shrink-swell ; swell: low

corrosive. strength.
Otaro:

iy Slight Blight -] Slight FliEhk st Slight.

T8, 1% Slight Slight —eeeee—| Blight | Moderate: Slight.

slope,

*80:

Otere part _—______| Severe: slope | Severe: slope ____| Severe: slope ____| Severe: slope | Severe: slope.

Nelson part —————-| Severe: depthte | Severe: slope —.__| Severe: depthte | Severe: slope | Severe: slope.

rock; slope. rock; slope,
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TABLE 9. —Building site development—Continued

Soil mame and Shallow
map symbol excavations
Paaoli:

B s s Moderate:

flooda.
Penderprass:

g

Pendergrass part-.| Severe: depth to
rack; la
stones; :Epé,

Rock outerop part,

Pinata:

*83:

Pinata part ————— Hovere:  slope;
too clayey.

Rock suterop part,

Poudre:

B4 e | Sewvere: wetness:

flnads.
Purner:

L —— Bevora: depth to
rock.

"Bb:

Purner part —_.._.| Severe: depthto
rock; slope.

Rock outerop part.

Ra_tga?he.

Ratake part Beveré: slope:
depth to rock;
small stones.

Rock outerop part.

Rbdt'naat.hﬂr.

e wnmeeanasea| Severe: slope;

depth to rock.
Renahill:

BY | Moderate: dopth
to rock; too
clayey.

BN o iy Moderata depth

to rock;
elayey.

a0 )

Renohill part | Moderate: slope;
depth to rock |
too elayey.

Midway part Bevere: too
clayey.,

Riverwash:

- L —| Severe: floods .
Rock outerop:

93,
Satanta:

YRR ST | Sl

Dwellings without

Dwellings with

Small eommercial

hasements basements buildings

Severe: floods —.-| Severe: flosds _-.| Severe: floods ___

Sewere: depthto | Severe: depth to Smerc depthbﬂ
rock; lar rock ;
stones; slope. stones; ;ﬁm. abnnnﬂ rfepe

EBevera: slopa; Severe: slope; Severe:  slope:
ahrink-swell, shrink-swell, shrink-swell,

Bevere: floods; Bevere:  floods; Severe: floods;
wetness, watness, wetness,

Severe: depthto | Severe: depthte | Severe: depthto
rock. rock. rock.

Severe: depthte | Severe: depthto | Severe: depthio
ok ; slope. rock ; slope. rock: slope,

Severe: slope; Severe: slope; Sovere: elope;

to rock. depth to rock, depth to rock ;

Bevera: slope; Eevere: slope; Bevere:  slope:
depth to rock. depth to rock. depth to rock.

Moderate:  low Bevere:  low Moderate: low
ntﬂmith; depth Rtrenﬁt.h; depth strength;
to rock, to rock. corrosive,

Moderate:  low Severe:  low Moderate: slope;
sxrmp:th ¢ depth strength: depth low strength;
to rock to rock. COrTORive,

Moderate:  slope; | Moderate: low Bevere: elope;
low stremgth: strength; frost COTTORive,
depthmmck action,

Bevers; evere: Sovera: slu
shrink-awell ; shrink-swell. shrink-swe
depth to rock, corTosive.

Eevere: floods -..| Severe: floods .| Severe: floods .-

Moderata: Moderate: Moderate:
shrink-swell; shrink-gwell ; shrink-swell ;
low strength. low strength, low strength.

Local roads and
stroets

Moderate:  flogds;
low strength;
Trost action.

Severe; depth to
rock: slope.

Severe:  slo
ahrink-swe I

Sovera:  wetness;
low strength.

Bevere: depth to
rock,

Severe:  depth to
rock; glope,

Severe:  alope;
depth to rock.

Severe: slope;

depth to rock,
Severe:  low
strength.

Bevers:  low
strength.

Bovere:  low
strength.

evere:
shrink-swell.

Severe: floods.

Maoderate:
sh nnkdawell'
low &
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TABLE 9. —Building site development—Continued
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Soil name and Shallow Dhwellings without Drwellings with Small eommereial Loecal roads and
map symbol excavations ments bazements buildings atrests
Satanta Variant:
| AR | Severe; Severe: floods; Bovere:  floods; Bevere: flonds; Moderate:
wotness. wetness, watness, welness, wetness ) frost
wetion.
Schofield:
GG
Schofield part _____| Severa: slope ____| Severs: slope —e-.| Sovere: slope; Bevere: slope; Severe: slope.
depth to rock. COrrosive.
Redfeather part ___| Severe: slope; Severe:  slope; Sovere:  slope: Severe:  slope; Severe:  slope;
depth to rock. depth to rock. depth to rock. depth to rock; depth to rock.
COTToEivE.
Rock outerop part.
Stomeham:
0 M e Blipht | Moderate: Trost Moderate: frost Modernte: frost Bevere: low
action, action, action; carrosive. strength.
102, 103 Slight Moderate: frost Moderate: frost | Mederate: slope; | Severe: low
action, action, coTTosive. strength.
Bunshine:
| O ——————— Bevere: large Zevere: large Severa: large Severe:  slope; Severs: large
stones. stones; frost stones; frost large stones; stomes; frost
action. action. corrosive. aection,
Table Mountain:
05 e e Moderate: Severe: floods ___| Severe: floods ___| Severe: floods: Moderate: froat
flonds. eorrosivi, action ;
5 S 5 i1 sl 8 1
I cmmsma sl ~=| Severs: slope; evere: slope; Bevere: slope; Severe: slope .| Severe: slope.
depth to rack. depth to vock. depth to rock.
Thedalund:
107 o] Moderate: depth | Moderate: frost Moderate: depth | Moderate: low Moderate: low
to rock, action; low to rock; frost strength; strength.
strength; depth action. COFTOEIVE.
to rock.
1 s i ==| Moderate: depth | Moderate; low Moderate: depth | Moderate: low Moderate: low
to rock. atmnith: depth to rock ; frost strength; slope; strength,
to roek. action, corroasive.
Thiel:
[ S — - T[T Severe: slope ———_| Severe: slope —.—_| Severe: slope; Severe:  slope,
amall stones, carrosive.
Tine:
I sacpenmminges Severs: small Blight o Blight e | Slight: Slight.
stones. corrosive,
| | e P - | Bovers: small Severe: slope ____| Severe: slope —___| Severe: glope ———.| Severa: slope.
stones ) slope,
Trag:
=12
Tragpart . _____ Severer slope ____| Severe; slope ..--| Severe: slope -—-| Severe: slope .| Severs: slope.
Moen part ________| Severe: slope; Severe: slope; Severn:  slope; Severe: slope ____| Severe: slope.
depth to roek. depth ta rock, depth to rock.
Ulm: .
NI T e | Blght e Bavere: Severe: Severs: Bevere:  low
shrink-awell. shrink-swell. shrink-swell; strength;
corrosive, shrink-swell.
Weld:
HE e | Blight - __| Stvere: low Bevera: Bevere: low Bevere: low
atrength; shrink-swell ; strength ; strength;
shrink-swell, low strength. eorrosive: shrink-swell.

shrink-swell.
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TABLE 9.—Building site development—Continued

Sail name and Shallow Diwellings without Dwellings with Small commercial Local roads and
map symbol excavations basements basemunts buildings stroate
thnm:

11&:

Wetmore part ____| Severs; depthto Severe: depthte | Severe: depthto | Severe: depthto | Severe: depthto
rock ; slope. rock ; slope. rock ; slope. rock ; slope. rock ; slope.

Boyle part Sevare:  slope; Severe:  slope ----| Severe: slope; Severe: slope .| Severe: slope.
depth to rock depth to rock.
small stones,

Moen part ________| Severe: slope; Severe: slope .—__| Severe: slope; Bevere: slope ——--| Severe: slope.
depth to roclk. ¥ depth to rock.

b |5 4

Wetmore part .| Severe: depthto | Severe: depthto | Severe: depthto | Severe: depthte | Severe: depthto
rock; slope, ; slope. rock; slope. rock; slope, roek; slope,
Boyle part _______| Severe: slops; Severe: slope —-—-| Severe: slope; Bevere: slope . ...| Severe: slope,
! depth to roek: e depth to rock
emall stones,
Rock outerop part.
Wiley:

| e —— | Blight el Moderata: low Moderate: law Moderate: Tow Moderate: frost
strength : Trost strength; frost strength; froat action; shrink-
action; shrink- wetion; shrink- action; shrink- swell,
swell. ewall, awall,

1 | AR r e g SRER| B i 1 TR Moderate: low Moderate: low Moderate; low Moderate: frost
strength; frost strength; frost strenpth; alope; action; shrink-
action: shrink- action: shrink- shrink-swell. swell,
swell, swell.

stories hi classifications of the soil and the soil texture, density,

. Separate ratinﬁa are made for small
commercial buildings without basements and for dwell-
ings with and without basements. For such structures,
solls should be sufficiently stable so that cracking
or subsidence from settling or shear failure of the
foundation do not oecur. These ratings were deter-
mined from estimates of shear strength, compressibil-
ity, and shrink-swel] potential of the scil. Soil texture,
plasticity and in-place density, potential frost action,
wetness, and depth to a seasonal high water table were
also considered. Wetness and depth to a seasonal high
water table indicate potential difficulty in providing
adequate druimc for basements, lawns, and gardens.
Depth to bedrock, slope, and the large stones in or on
the soil are also important considerations and were
considered in determining the ratings. Suseeptibility
to flooding is a serious limitation.

Local roads and streets referred to in table 9 have
an all-weather surface that can carry light to medium
traffic all year. They consist of subgrade of the
underlying soil material; a base of gravel, erushed rock
fragments, or soil material stabilized with lime or ce-
ment; and a flexible or rigid surface, commonly of
asphalt or concrete. The roads are graded with soil
material at hand, and most cuts and fills are less
than 6 feet deep.

Load-supporting capacity and the stability of the
soil as well as the quantity and workability of fill ma-
terial available arve important in design and econstrue-
tion of roads and streets, The AASHTO and Unified

shrink-swell potential, and potential frost action arve
indicators of the traffic-supporting capability used in
making the ratings. Wetness, flooding, slope, depth to
hard rock or very compact layvers, and content of
larpe stones, all of which affect stability and ease
of excavation, were also eonsidered.

Sanitary facilities

Favorable soil properties and site features ave
needed for proper functioning of septic tank absorp-
tion fields, sewage lagoons, and sanitary landfills. The
nature of the soil is important in selecting sites for
these facilities and in identifying limiting soil prop-
erties and site features to be considered in design and
installation. Also, those soil properties that deal with
the ease of excavation or installation of these faeili-
ties will be of interest to contractors and loeal officials.
Table 10 shows the degree and kind of limitations of
each soil for these uses and for use of the soil as daily
cover for landfills, ,

If the degree of soil limitation is indicated by the
rating slight, soils are favorable for the specified use
and limitations are minor and easily overcome, If
moderate, soil properties or site features are unfav-
orable for the specified use, but limitations can be over-
come by special planning and design. If severe, soil
properties or site features are so unfavorable or diffi-
cult to overcome that major soil reclamation, special
designs, or intensive maintenance are reguirved.
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TABLE 10.—Sanitary facilities

[“Peres slowly™ and some of the other terms that deseribe reatrictive ssil features are defined in the

Glossary. See text for
definitions of "slight,” “moderate,” “pood,” “fair," and other terms used to rate soils. Absence of an

: . cntry means =soil was
unit consists of two or more dominant kinds of soil. See mapping unit and description for

not rated. Asterisks indicate m.nppinpi
composition and behavior of the who

¢ mapping unit]

Boll name and Septie tank Sewage lagoon Trench sanitary Aren aanitary Dinily eover for
map symbol absorption fields areas lan landfill sanitary landfill
Allvan:
e —| Blight —eoeeeeoo| Severe: seepage..| Severe: seepape..| Severe: scepage | Fair: too elayey;
thin layer,
2 Blight e Severe: seepage; | Severe: sespage__| Severe: scepage.. Fair: tooclayey;
slope, thin layer.
3

Altvan part ———_| Blight —————______| Severe; scopage..| Severe: seepage__| Severe: seepage_. Falilr_: 1’;ll.vu-ul clayey;

iin layer,

Batanta part | Slight . ____ Moderate: Slight —eeeeee- —-| Blight —eeeeee..| Good.

seepage,
l‘:

Altvan part ceeeeo] BHEHY cemceeeeeen| SBevere: seepage; | Severc: seepage-.| Severe: seepage..| Fair: too clayey;

alope. thin layer.

Satanta part | Slight ___________| SBevere: slope | Slight —eeeeeee_| Slight __________ Good,

Aquepts:
| S —— Severs: Severe: Severs: Poor: wetness,
watness, welness, wetness, welnesg
Ascalon:
¥ A R Slight —meeeeeee| Severe: seepage__| Severs: seepage__| Severe: seepage .| Good,
Ba'inville:

Bainville part | Severe: depthto | Severe: depthto | Severs: depthto | Severe: slope ____| Falr: thin layer.
rock., rock. rock.

Epping part ... Severs: depthto | Severe: depthto | Severe: depthto | Severe: slope —--.| Poor: thin layer.
rock. rock. rock.

*10;

Bainville part —_-_| Severs: depthto | Severe: slope; Bevera: depthto | Moderate: Fair: slope.
rock. depth to rock, rock. slope.

Keith part | Slight —_.______| Severe: slope ....| Moderate: too Moderate: Fair: tooclayey;

clayey, alope. slope.
Baller:
"1

Baller part ———____| Severe: depthte | Severe: depthte | Severs: slope: Sovere: slopag Poor: thin layer;

rock; slope. rock : slope; seepage; depth seeEpage. large stones;
EERpAZE. to rock. slape,

Coarnero part ——___| Severe: depthto | Severe: depthte | Severs: depthte | Severs: slope ———.| Poor: slope;
rock; slope; rock; slope, rock; slope. area reclaim.
peres slowly.

i

Baller part ______| Severe: depthio | Severe: depthte | Severe: slope; Bevere:  alope; Ponr: thin laver:
rock; slope. rock ; slope; mpaﬁe; depth SCEPAEE. lurge stones;

seepage. to rock. slope.

Rock outerop part.

Elackwall:
A e --| Severe: wetness; | Severe: wetness; | Severs: wetness; | Severe: wetness: | Poor: wetness,
floods. floods. floods. floods, -
Boyle
" oeeeeoeoeooooe| Severe; depthto | Severe: depthto | Severe: depthto | Severe: seepage__| Poor: thin layer:
rock. rock} seepage. rock | seepage. area reclaim,
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Zoil name and Septie tank Sewage lagoon Trench sanitary Avea sanitary Daily eaver for
map symhbaol abeorption fields areas landfill landfill sanitary landfill
Boyle—Cont.:
15 | Severe: depthto | Severe: depthto | Severs: depthto | Severs: slope; Poor: slope; thin
rock; slope. rock; slope; rock; slope; ERRPIE. layer; area
BEETHTE. SORPAZE. reelaim,
*lh:
Boyle part | Severe: depthto | Severe: depthto | Severe: depthte | Severe: seepage_.| Poor: thin layer;
rock. rock; seepagoe. rock ; seepage. aren reciaim.
Ratake part —eeee Severe: depthto | Severe: depthto | Severe: depthto | Slight .| Poor: thinlayer;
rock. rock. rock ; small small stones;
stones. area reclaim,
)7
Boyle part .- - Severe: depthto | Severe: depthio | Severe: depthto | Severe: slope; Poor: thin layer;
rock; slope. rock; slope; rock; seepage. seepage, area reclaim;
ASEpETE. alope,
Ratake part —e-— Severe: depthto | Severe: depthto | Severe: depthto | Severe: slope ... Foor: thinlaver;
rock ; slope. rock ; slope, rock ; slope; small stones;
smull stonea. arean reclaim,
Breece:
j: Pl | TR el B s -=-| Severe: seepage--| Severe: sespage..| Severe: seepage--| Good,
0 ceeecemeeaeee| Bevers: slope —._.| Severe: seepage; | Severe: seepage__| Bevere: eeepage; | Foor: slope.
slope, slope.
Carnern:
3 eeemmmmeem——| Bevere: dopthto | Severe: depthto | Severe: depthto | Slight - ___ --| Poor: area
rock. rack; slope. rock. reéclaim,
Caruso
2 | Severe:  floods; Severe: floods; Severe: floods; Severe: floods; Fair: tooclayey.
wetness, wetness, wetness. wetness.
Clergern
n Slight Bevere: seepage__| Severe: secpage__| Severe: seepage__| Good.
Cupinert-un:
4
Connerton part -..| Slight ... ..._| Moderate: Blight . .| 8light .. . | Good
seepage.
Barnum part | Severe: floods .| Severe: floods ...| Severe: floods .| Severe: floods ...| Good.
25
Connerton part | Slight .. —| Moderate: Slight —emeeeeeee| Slight | Good,
seepage; slope,
Barnum part .- Bevers: floods ___| Severe: floods ___| Severe: floods ___| Severe: floods .| Good.
Cushman :
L It Severe: depthto | Severe: depthto | Severe: depthto | Slight . __ Fair: thin layer;
rock. rock. rock. aren reclaim.
Driggs:
| Pt SR T, Ehght: e Severe: scepage__| Severe: seepage--| Severe: seepage—-| Fair: too clayey.
-, R Severa: slope ___ | Severe: slope; Bevere: seepage--| Bevere: slope; Poor: slope.
SEOpAgE. seapage,
Elbeth:
*30:
Elbeth part Severe: slope .| Severe: slope .| Severe: slope ———| Severe: slope; Poor: slope.
seepage.
Moen part .- Severs: slope; Hevere: slopn; Severe: slope; Severe: slope —___| Poor: slope; area
depth to rock. depth to rock. depth to rock. vocliim; thin

layer.
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Soil name and Septie tank Sewnge lagoon Trench sanitary Area sanitary Daily cover for
map symbaol abeorption fields areas landdfill landfill sanitary landfll
Farnuf; q
I e | Moderate: poeres | Moderate: Blight ] Shight o | Good
slowly. slopn.
32
Farnuf part ______| Severe: slope ____| Severe: slope ____ Mu:Elnmte: Severe: slope —___| Poor: slope,
slope.
Boyle part __...__| Severe: slope; Severe: depthte | Severe: depth to Bevere: slope; Peor: thin layer;
depth to rock. rock; slope: rock; soepage, seepame, area recloim;
L slope,
Rock outerop part,
Fluvagquents:
. R e A Severe: floods --.| Severe: floods ___| Severe: foods ___ Severe: floods —__| Poor: wetnesa.
Fort Colling: i
I A Moderate: perce | Moderate: Slight ——_______ | Slight _______. —ae| Good,
slowly, sEEDREe,
- e Moderate: percs | Moderate: slope; Slght | Slight ——______| Good.
slowly. seepage,
3 rmeeeeecceo| Moderate: percs | Severe: slope ____ Blight o Blight | Good,
slowly,
Foxersek:
3B e | Bovere: Severe: wetness; | Bevere: wetness; | Severe: wetnesz: | Poor: welness;
wetness, seepage; floods. seepage seepage, thin layer,
Gapa:
L o G M ————— Bevern: wetness; | Severe: Severe: Bevere: Poor: wetness,
peres slowly, wetness, welness, wetness,
Garrett:
L L Moderate: peres | Severe: floods ___| Moderate: Moderate: Good.,
slowly; floods. seepage; floods. floods.
| Modurate: peres | Moderate: Moderate: Slight ——o.______| Good.
elowly. seepage. seepafe,
Gravel pits:
42,
Haplaborollz:
“43:
Haploborolls part_.| Severe: slope; Severe: slope; Severe:  slope; Severe: slope —___| Poor: slope;
large stones. large stones. large stanes, large stones,
Rock cuterop part.
Haplustolls:
B eeee| Bevere: slope ____| Severe: slope ____| Severe: slope -] Severs: slope _.__| Peor: slope,
"45:
Haplustolls part ..| Severe: slope; Severe:  slope; Severe: slopa; Severe: slope ____| Poor: slope;
large stones. large stones, large stones, large stones,
Rock outerop part.
Harlan:
A e emeea| Moderate: peres | Moderate: Blight oo ___| Slight ___________| Good.
elowly. BECPREe.
T ————eeoeeee—| Moderate: percs | Moderate: slope: Blight | Stiphe ___________| Gaod,
slowly. seepage.
Heldt:
gL Bevere: percs Slight —._______| Severe: too Slight | Poor: too clayey.
slowly, elayay,
A i Bevere: peres Moderate: Sovere: too Shght o Paor: too clayey,
slowly. slope. clayey,
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Boil name and Septic tank Sewage lagoon Trench sanitary Aren sanitary Daily cover for
map symbaol abzorption fields Areas landfill Tandfill sanitary landfill
HKeith: )
50 wuu Slight Moderate: Slight Skt Fair: tooclayey.
senpagd,
Kildor:
] R —| Severa: Severe: depthto | Severe: depthte | Slght —ccooeeeaeo Fair; too clayey;
alw.rli: depth rock. rock. thin layer,
Lo rock.
*52:
Kildor part ceceeeo| Severe: peres Severe: depthto | Severe: depthto | Severe: slope -—--| Poor: slope.
glowly ; depth rock; slope. rock.
to reck ; slope.
Shale outerop part.
Kim: .
53 Slight —-| Moderate; Blight Bl e Goad.
Beapage.
- R .|| 1" | " . ][ b 17 | — Blight ——ieeae Good.
seepage; slope,
85 Blight Severe: slope —---| Slight ——oeeeeeea| Slight ccee— | Good.
*Eh:
Kim part — ... ——=| Moderate: Severe: slope | Slight o —— Moderate: Fair: slope.
slope. slope,
Thodalund part ___| Severe: depthto | Severe: depthto | Severe: depthto | Moderate: Fair: thinlayer;
rock, rock ; slope. rock. alope. slope,
Kirtlay:
87 e Severe: depthte | Severe: slope; Roverie:  depthto | Moderate: Fair: thinlayer;
rock, depth to rock. alope. slope.
e
Kirtley part ______| Severe: depthte | Severe: slope; Severs: depthto | Severe: slope .| Poor: slope,
rock; slope, depth to rock. rock.
Purner part -..---| Severe: depthte | Scvere: slope; Severs: depthto | Severe: slopo —...| Poor: thinlayer;
rock; slope. depth to rock. rock, aren reclaim;
#lope.
La?rm:
LaPorte part -—..-| Severe: depthto | Severs: depthto | Severe: depthto | Severe: slope ___| Poor: thinlayer;
rock; slope. rock; slope. ; slope, slope; area
reclaim,
Rock outerop part,
Larim:
] Severe: slope -...| Bevere: slope; Severe: seepage; | Severe: seepage; | Poor: slope; arvea
seopage. gmall stones: slope. reclaim; thin
slope. layer.
Larimer . )
B s ceeec N BINERE _| Bevere: secpage__| Severe: sespage; | Severe: secpage.-| Fair:  thin layer.
too sandy,
51 . ;
Larimer part | Blight Severe: sespapge__| Severe: scepage; | Severe: seepage__| Fair: thin layer
too sandy.
Stoncham part ——.| Slight —__._______| Moderate: slope; | Slight —ceocueen—| Slight | Good.
Seepage.
Longmont:
e e Severe: floods; Severe: floods; Zovere: floods; Severe: floods: Poor:  wolness;
wetness, wetness, wetness, wetness, ton elayey.
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Soil name and Septic tank Bewage lagoon Trench sanitary Area sanitary Daily eover for
map symbeol absorption fields arens landfill andfill sanitary landfill
Loveland:
b4 e | Bevere: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; [ Fair: thin layer;
flonds. floods, floods. flao areq reclaim,
Midway:
ls -f..h__..__-.-_h_ Severe: slope; Severe: depthto | Severe: too Severe; slope ———.| Poor: nlaﬁ:m
T perea slowly; 3 slope. cluiw:deplhw clayey; thin
depth to rock, rog layer.
Minnequa:
B T e Severe: depthto | Severe: depthto | Severs: depthte | Slight . _____| Fair: thin layer.
rock. rock. rock.
*&T:
Minnequa part -..| Severs: depthto | Severe: depthto | Severe: depthto | Moderate: Fair: thin layer;
. rock, ; slope. rock. slope, slope.
LaPorte part _____| Severse: depthto | Severe: depthto | Severe: depthto | Moderate: Fair: thin layer.
rock, rock ; slope, rock. slope.
Miracte:
Mo oo | Scvera: depthto | Severe: depthto | Severe: depthto | Severe: slope ____| Poor: slope.
rock; alope. rock; slape., rock,
Maz:
- (NI, | |72 | Severe: seapage..| Severe: seepage..| Severe: seepage-.| Good,
T e | Seveye: glope - .| Bevers: seepage; | Severe: seepage..| Severe: seepage; | Poor: slope,
slape, slape.
Nelson:
T omimeieeeeoe| Severe; depthto | Severe: depthte | Severe: depthte | Slight oo Fair: thin layer.
rock, rock; seepage. rock.
Newfork:
T mmemmccmmeee——— | Bevers: weiness; | Severe: wetness; | Severe: wetness; | Severe: welneas; | Poor: small
floods. seepage; floods, seepage; floads, soepage; foods, stones,
Nunmn:
xR R— | Bevere: percs Moderate: excess | Slight —eee—_ ) Slight Fair: too elayey,
slowly. humus,
B e i percs Moderate: exeess | Slight Slight oo Fair: too clayey.
slowly. humus; slope,
T e cmemmnes]| SEVere: peEres Severe: eReess Bevera: Severa: Fair: tooclayey,
slowly; wetness, humus; wetness, wetness. welness,
Otero:
778, 1% | Slight o | Severe: sespage-_| Slight o ____ Slight .| Good.
*80:
Otoro part .. __ Bevers: Slope mem- S«n::ﬂr;wslm; Hild:;bm Severe: slope ____| Poor: slope,
Nelson part —__.._| Severe: depthte | Severc: depthto | Severe: depthto | Seveve: slope ____| Poor: slope.
roek; slope, rock; slope; rock.
snepage.
Paoli:
| P———— ., [0 Severe; seepage; | Severe: seopage..| Severs: seepoge.-| Good.
flooding. flooding. ALy
Pendevgrass
82
Pendergrass part..| Severe: depthte | Severe: depthte | Severe: depthto | Severs; scopage; | Poor: thinlayer;
rock; slopa, r?ck: SeEpARE; rock; sespage, slope. ]almg;e stones;
slope. slope.

Rock outcrop part,
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il mud Septe tank Sowage lagoon Trench sanitary Area ganitary
Sﬁaﬂmﬁnl ubam?ptiun fields arens landfill landfill
Pil.'u!tltz
Pinata  —— Bovere: percs Severs: lnrge Severn: depthte | Severe; slope ..
s slowly; slope. stones; slope. roek; slope;
ton l:ja}'ey.
Rock outerop part.
Pﬂudrf.:..,__._____- Severe: wobness; | Severc: wetness; | Severe: wetness; | Severe: weiness;
floods. floods ; seepage. floods ; seepage. flonds ; seepage.
puu?nf_:, | severe: depthte | Severe: depthte | Severs: depthto | Severe: seepage--
rock. rock; secpage. rock ; seepage.
.EE: - "
Purner part .| Severe: depthto | Severe: depthto | Severs: depthio | Severs: slope;
o rock ; slope. rock ; slope; rock ; slope; LT ST
SRR, SEOPAgE.
Rock outerop part.
Rnta:}m:
87 ) .
Ratake part —_____| Severe: slope; Severe: slope; Bevere: slope; Bevere: slope .-
depth to rock;
depth to rock. depth to rock, R
Rock outereop part.
Rﬁéisﬂftii-,,____ Severs: slope; Severs: slope; Severe: -slope; Severe: slope;
depth to roek. depth to rock; depth to rock;
SECPAEE. small stones.
B Severe: percs | Severe: depthto | Severs: depthto | Slight
B 7| 7 slowly; depth to yock. rock; too elayey.
rock,
5 : Moderate
Renohill part —____| Severe: percs Severe: depthte | Severe: depthto i
e o slowly; l3'\11\5.1:#_'&*!:1::: rock ; slope, rock ; too elayey. slope,
rock.
i : te:
Midway part | Severe: porcs Sewere: depthto | Severs: depthto Maodera
slowly; depth to rock ; slope. rock; too clayey. slope.
roek,
Riverwash: 5
92 ooooonoo| Bovere: floods | Severe: floeds .| Severe: floods .| Severe: floods _.-
Rock outerop:
93,
Satanta: . =
C LT LT T L S — Slight e Moderate: Slight —oooeeeo| Slight e
BEEPHEE,
Batanta Variant:
i H H : foods: Severe: Sevore:
A epeteian ngs. e Ee;-mm welness. wetness,
Ee}tﬁi&ld:
Schofield part ____| Severe: depthto | Sovers: depthto | Severe: depthto | Severe: slope
rock ; slope. rock ; slope. rock,
Redfeather part _.| Severe: depthte | Sevewe: depthto | Severc: depthto | Severe: slope;
w roek; nluui. rock; slope; rock; slape; seepugy.
BEOPHTE. small stones.

Daily cover for
sanitary landfll

Poar: thin layer;

slope; large
stones.

Poor; wetness,

Poor: thin layer;
aren reclaim.

Poor: thin layer;
aren reclaim;
slope,

Poor: thin layer;
slope; small
stones.

Poor: thinlayer;

Tocaim,

Poor: tooclayey.

Poor: tooclayey.

Poor:  too clayey.

Foor: small
stones.

Good.

Fair: tooclavey.

Poor: slope;
thin layer,

Poor: slope; thin
layer; nrea
rieclaim.
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Sail name and Septic tank Bewage lagoon Trench sanitary Area sanitary Diaily cover for
map symbol absorption fields ATRAE landfill lamdfill sanitary landfill
*8h—Cont.:
Rock outerop part,
Stoneham: i
(00, 100, 102 camewaewa] Slight - Moderate: Bihht oo ineno Blight —omaammaeam Gond.
HEEPAEE.
W03 o] SlphE ceeeemceee] Severe: slope | Blight cccmmee Slight .- | Good.
Sunzhine:
o i ke Severe:  large Severa: slope; Bevere:  lavge Moderate: Poor: large
stones ; depth to larps stones; stones; depth to slope. atanes,
rock. depth to rock. rock,
Table Mountain:
BOSE e e Moderate; Sovere: flooding; | Moderate: Moderate: Gaod.
flooding. seUpage, flooding ; floading.
ReEpage.
Tassel;
106 coooeaeee— | Severe: depthto | Severe: depthto | Severe: depthte | Severe: slope; Poor: slope;
rack ; slape. rock ; slope; rock ; seepage. seefge, thin layer;
Beapige. aren reclaim.
Thedalund :
o7, 108 — e Severe: depthte | Severe: depthte | Severe: depthto | Slight | Fair: thinlayer.
rock. rock, rock.
Thiel:
09 cmeeee | Bavers: slope —__| Severe: slope; Severe: slope; Severe: slope; Poor: slope;
sUepame. SEEDAZE. BEEPALT, amall stones.
Tine:
N0 e Slight oo | Severe: seepage-.| Severe: secpage--| Severe: seepage_ | Peor: thin layer;
amal] stones.
] § e B Severe ———oo_...| Sovere: seepage; | Severe: seepage; | Sovere: seepage; | Poor: thin layer;
slope, slope, slope. small stones;
slopr,
Trag
12
Trag part ——eo Severe: slope —___| Sovere: slope .| Severe: slope ____| Severe: slope .| Poor: slope.
Moen part - Severe: slope; Severn:  slope; Severe: depthte | Severe: slope ——--| Poor: slope;
depth to rock. depth to rock. rock. area reelaim;
thin layer.
Ulm:
N3 mmemccccueea—— | Bevere: peres Slight —eemmmemee Moderate: too Bt e Fair: tooclayey.
slowly. cluyoy.
U e | Severe: pores Moderate Moderate: too Blight ———eaeo__| Fair: tooclayey.
slowly, slope. elayey.
Weld:
B cmmemeececceeee| Modorate; peres | Moderate: Moderate: too Sight . Fair: tooclayey.
slowly. SCEPREE. clayey.
Wetmaore:
i
Wetmore part —__.| Severe: depthto | Severc: depthto | Severe: depthte | Severe: seepuge; | Poor: thinlayer;
rock; slope. rock; slape; rock ; slope; slopa, slope; small
SERpu e, Sedpaze. stones,
Boyle part —__....| Severe: depthts | Severs: depthte | Severe: depthto | Bevere: slope; Poor:  thin layoer;
roek; slope, rock; slape; rock; slope; EEEpAge. elope; area
seepage. EeEpage. Yeclaim,
Moen part -} Severs: depthto | Severe: slope; Severe: depthto | Severe: slape .| Poor: slope;
rock : slope. depth to rock. rock; slope. area reclaim;

thin layer.
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Seil name and Septie tank Sewage lagoon Trénch sanitary Area sanitary Diasily cover for
map symbal absorption fields arveas landfiil landfill zanitary landfill
Wetmo? re—Cont.:
117
Wetmore part .| Severes depthte | Severe: depthto | Severe: depthto | Severe: slope; Poor: thin layer;
rock ; glope. rock ; #lope; rock; slope; seapage. slope; small
EeOpage. Seapage, stones,
Boyle part ... Severe: depthto | Severe: depthto | Severe: depthto | Severs: slope; Poor: thin layer;
rock; slope. rock; slope; rock; slope; SeEPage. slope; area
sEEpOe, seCpRgE. reelaim,
Rock outerop part.
Wiley:
T ey | Slight e on| Moderate: Moderate: too Slight __ e ——| Fair: tooclayey.
senpage. clayey.
) 1 R o Slight e | Moderate: Moderate: too BhphY Fair: tooclayey.
seepage; slope, clayey, |
L]

Septic tank absorption fields ave subsurface systems
of tile or perforated pipe that distvibute efuent
from a septic tank into the natural seil. Only the soil
horizons between depths of 18 and 72 inches are eval-
uated for this use. The soil properties and site features
eonsidered are those that affect the absorption of the
effluent and those that affect the construction of the
system.

Froperties and features that affect the absorption
of effluent are permeability, depth to seasonal high
water table, depth to bedrock, and susceptibility to
flooding. Stones, boulders, and shallow depth to bed-
rock interfere with installation. Excessive slope causes
lateral seepage and surfacing of the effluent in down-
slope areas, Also, soil erosion and soil slippage ave
ha_ziurds where abzorption fields arve installed in sloping
soils.

Some soils ave underlain by loose sand and gravel or
fractured bedrock at a depth of less than 4 feet below
the tile lines. In these soils the absorption field does
not adequately filter the effluent, and as a result ground
waler supplies in the area can be contaminated,

Pevcolation tests are performed to determine the
absorption capacity of the soil and its suitability for
geptic tank absorption fields, These tests should be per-
formed during the season when the water table is
highest and the spil is at minimum absorption
capacity.

In many of the soils that have moderate or severe
limitationz for septic tank absorption fields, it is pos-
sible to install special systems that lower the seasonal
water table or increase the size of the absorption field
so that satisfactory performance is achieved in places.

Sewnge lagoons are shallow ponds constructed to
hold sewage while baeteria decompose the solid and
liguid wastes. Lagooms have a nearly level flow area
survounded by cut slopes or embankments of com-
pacted, nearly pervious soil material, They generally
are designed so that depth of the sewage is 2 to 5 feet.
Impervious soil at least 4 feet thick is required for the
lagoon floor and sides to minimize seepage and con-

e —

tamination of loeal ground water. Soils that vary ave
high in erganic-matter content and those that have
stones and boulders ave undesirable. Unless the soil has
very slow permeability, contamination of local ground
water is a hazard where the seasonal high water table
is above the level of the lagoon floor. In soils where
the water table is seasonally high, seepage of ground
water into the lagoon can seriously reduce its capucity
for liguid waste. Slope, depth to bedrock, and sus-
ceptibility to floading also affect the location of sites for
gewage Ingoonz or the cost of construction. Shear
strength and permeability of compacted soils affect the
performance of embankments.

Sanitavy landfill s a2 method of disposing of solid
waste, pither in excavated trenches or on the surface
of the soil. The waste is spread, compacted in layers,
and eovered with thin layers of soil. Landfill areas are
subject to heavy vehicular traffic, Eaze of excavation,
risk of polluting ground water, and trafficability affect
the suitability of a soil for this purpose. The best
soils have & loamy or silty texture, have moderate or
slow permenbility, are deep to bedrock and a seasonal
water table, arve free of large stones and boulders, and
are not subject to flooding. Where the seasonal water
table is high, water seeps into the trenches and causes
problems in excavating and filling the trenches. Also,
seepage into the vefuse increases the visk of pollution
of ground water. Clayey soils are likely to be sticky
and difficult to spread. Sandy or gravelly soils gener-
ally have rapid permeahility that might allow noxious
liguids to contaminate local ground water,

Unless otherwise stated, the vatings in table 10 apply
only to soil properties and features within a depth of
about 6 feet. If the trench is deeper, ratings of slight
or moderate are valid. Site investigation is needed
before a site is selected.

In the area-type of sanitary landfill, refuse is placed
on the surface of the soil in successive layers. The
limitations caused by soil texture, depth to bedreck,
and content of stones do not apply to thizs tvpe of
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landfill, Wetness, however, is a limitation becaunse of
difficulty in operating equipment in places.

Daily cover for sanitary landfills should be soil that
is easy to excavate and spread over the compacted fill
during both wet and dry weather, Soils that are loamy
or silty and free of stones or boulders are better than
other soils. Clayey soils are sticky and difficult to
spread in places and sandy soils are subject lo soil
blowing in places.

In addition to these features, the soils selected for
final cover of landfills should be suitable for growing
plants. In comparison with other horizens, the A hori-
zon in most soils has the hest workability, more
organic matfer, and the best potential for growing
plants, Thus, for either area- or trench-type landfill,
stockpiling material from the A horizon for use as the
surface layer of the final cover is desivahle,

Where it is necessary to bring in soil material for
daily or final cover, thickness of suitable soil material
available and depth to a seasonal high water table in
soils surrounding the sites should be evaluated, Other
factors to he evaluated are those that affeet reclama-
tion of the borrow areas such as slope, erodibility, and
potential for plant growth,

Construction materinls

The suitability of each scil as a souree of road fill,
sand, gravel, and topsoil is indicated in table 11 by
ratings of good, fair, or poor, Texture, thickness, and
organic-matter content of each soil horizon are im-
portant factors in rating soils for use as construction
materials, Each soil is evaluated to a depth of generally
about 5 feet.

Road Al is soil material used in embankments for
roads. The ratings reflect the ease of excavating and
working the material and the expected performance of
the material after it has been compacted and ade-
quately drained. The performance of soil after it is
stabilized with lime or cement is not considered in the
ratings, but information about soil properties that
determine such performance is given in the deserip-
tions of the soil series.

The ratings apply to the soil profile hetween the A
hovizon and a depth of about 5 feet, It is assumed that
soil horizons arve mixed during excavation and spread-
ing. Many soils have horizons of contrasting suitability
within the profile. The estimated engineering proper-
ties in table § provide more specific information about
the nature of each horizon that can help determine its
suitability for road fill.

Soils rated geod for road fill have low shrink-swell
potential, low frost action potential, and few cohbles
and stones. They are at least moderately well drained
and slopes are 15 percent or less, Soils rated fair have
a plasticity index of less than 15 and have other limit-
ing features, such as high shrink-swell potential, high
frost action potential, steep slopes, wetness, or many
stones, If the thickness of suitable material is less than
3 feet, the entive soil is rated poor, regavdless of the
quality of the suitable material,

Sand and gravel are used in great quantities in many
kinds of construction, The ratings in table 11 provide
guidance as to where to look for probable sources and
ave based on the probability that secils in a given avea
contpin sizable quantities of sand or gravel. A soil
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rated good or foir has a layer of suitable material at
least 3 feet thick, the top of which is within a depth of
6 feet. Coarse fragments of soft bedrock material, such
as shale and silistone, are not considered to be sand
and gravel. Fine-grained soils ave not suitable sources
of sand and gravel.

The ratings do not take into aceount depth to the
waler table or other factors that affect excavation of
the material. Descriptions of grain size, kinds of
minerals, reaction, and stratification ave given in the
soil series deseriptions and in tahle 6.

Topsoil iz used in areas where vegetation is to be
established and maintained. Suitability is affected
mainly by the ease of working and spreading the soil
material in preparing a seedbed and by the ability of
the soil material to sustain the growth of plants. Also
comsidered is the damage that would result to the avea
from which the topsoil is taken.

Soils rated good have at least 16 inches of friable,
loamy material at their surface. They are free of
stones, are low in content of gravel and other coarse
fragments, and have gentle slopes. They are low in
goluble salts, which can limit plant growth. They are
naturally fertile or respond well to fertilization. They
are not so wet that excavation is difficult during most
of the vear.

Soils rated fair are loose sandy or firm loamy or
clayey soils in which the suitable material is only & to
16 inches thick or spils that have appreciable amounts
of gravel, stones, or soluble salts,

Soils vated poor are very sandy spils; very firm
clayey soils; soils with suitable layers less than 8
inches thick; soils having large amounts of gravel,
stqﬁus. ar soluble salt; steep soils; and poorly drained
30ils,

Althongh a rating of good is not based entirely on
high content of organie matter, a surface horizon is
miich preferred for topsoil because of itz organic-
matter content, Thizs horizon iz designated as Al or
Ap in the soil series deseriptions. The absorption and
retention of moisture and nutrients for plant growth
ave greatly inereased by erganic matter. Consequently,
careful preservation and use of material from these
horizons is desivable.

Water management

Many soil properties and site features that affect
watey management practices have been identified in
this so0il survey. In table 12 the degree of soil limitation
and so0il and site features that affect use are indicated
for each kind of soil. This information is significant
in planning, installing, and maintaining water control
structures.

Soil and site limitations ave expressed as slight,
moderate, and severe. Slight means that the soil
properties and site features arve generally favorable
for the specified use and that any limitation is minor
and easily overcome. Moderate means that some soil
properties or site features ave unfavorable for the
rated use but can be overcome and modified by speeial
planning and design. Severe means that the soil
gmpert es and site features are 50 unfavorable and so

ifficult to eorrect or overcome that major soil ree-
lamation, special design, or intensive maintenance is
required.
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TABLE 11 —Constricction materinls

S0IL SURVEY

[“Shrink-swell" and some of the other terms that desevibe restrictive soil features are defined in the Glossary. See text for
definitions of “good,” *fuir,” “poor,” and “unsuited,” Absence of an entry means soil was net rated. Asterisks indicate mapping
unit consists of two or more dominant kindz of goil. See mapping unit description for composition and behavior of the whole

mapping unit]

Soil name and
STy dvanbiol Foad fill Gravel
Altvan:
|, 2 cemmmemmeeee——| Fair: lowstréngth: | Unsubted oo Unsuited . ococe oo
shrink-swell.
"3 4
Altvan part | Fair: lowstrength; | Unsnited oo oomeaaad Unsuited — oo
ghrink-swell.
Batanta part —--.-| Fair: shrink-swell; Tinsubbed oo ] Tinamibed oo
low strength.
Aquepts:
qs. Et.s ............. Poor: WelDeSS ————o oo KRR L e i Unsuited oo
Ascalon: ;
T8 emmeecacnsunaaaa| Fair: lowstrength; Unsuited —coeomeeeee | Unsited e
Trost action;
shrink-swell.
‘Ba.im'illn!

Bainville part ——--| Poor: low strength .

Epping part —...—- Poor: low strength;

thin layer.
1)

Eeith part ———eeeo| Fair: luwslifunxlh:

ghrin
Baller:
1z
Baller part ———oeeo| Poor: thin layer;
ares reclaim.
Carnero part ————- Poar: shrink-swell;
arca reclaim; low
strenpth,
"2
Baller part —— | Poor: thin layer;
area reclaim; slope.
Rock outcrop part,
Blackwell:
13 e ecu| Poor: welncss;
frost action.
Boyle: )
% coeemmcmmmmee—a—ai Poor: thinlayer;
area reclaim.
R — Poor: thin layer;
aren reclaim; slope.
"l .
Boyle part ——————_| Poor: thinlayer;
area reclaim.
Ratake part - Poor: thin layer;
ared reclaim.

Unsuited

Eainville part -...| Poor: low strength ..

5,7

Unsuited e

Unsuited - e

Unsuited

TUnsuited weeeeeeaeeea

Urgmited e e—

| 81117 11, R ———

Thisoited ———

Unswited — — -

Unsuited oo

Unsuited oo

Unsuited —oocmama

Topsnoil

Fair: thinlayer; teo
clayey.

Fair: thin layer; too
clayey.
Fair: too clayoy.

Poor: wetness.

Fair: tooclayey.

Fair: teoclayey: thin
layer: area reclaim.

Poor: slope; area
reclaim; thin layer.
Fair: too elayey; thin
layer; arvea reclaim.

Fair; tooclayey.

Poor: slope; large.
stanes; area reclaim,

Poor: slope; teo clayey,

Poor: slope;la
stones; area reclaim.

Poor: wetness.

Poor: small stones;
area reclaim.

Poor: slope;small
stones; area reclaim.

Poor: small stones;
area réclaim.

Poor; small stones;
area reclaim.
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map symbo Road fill Sand Gravel Topanil
Eﬂ;l_?—ﬂnnt,:
17:
Boyle part - Poor: thin layer; Unsuited - | Unsuited ———————— | Poor: slope;small
area reclaim, gtones; arvea reclaim.
Ratake part e Foor: thinlayer; Unsulted o o= Unsuited ceeeeecmeeeee| Poor: slope; small
aren reclaim. stones; aren reelaim.
Breece:
I e e Fair: frost action -...| Poor: excess fines .| Poor: excess fines .| Fair: small stones.
s 1| QPP N A Poor: Sl0p8 ceeeeeeees Poor: execss fines .| Poor: execss fines ——..| Poor: slopeismall
stones.
Carnero
.. S R TR Poor: shrink-swell; LT, S — Unzuited oo | Poor: thinlayer;aréa
area reclaim; low ruclaim.
strength.
Caruszo
Y A R Fair: low strength; Unsuited - | Unsuited — —| Fair: tooclayey.
shrink-swell ; frost
action.
Clergern: .
2 oieeeceeee—| Fair: frost action ____| Poor: excess fines ____| Poor: excess fines ____| Fair: slope.
Connerton
24, 25;
Connerton part ___| Fair: shrink-swell ____| Unsuvited oo .| Unsnited . Good,
Barnum part —.... Fair: shrink-swell ———-| Unsuited —ceaeemaccaan- Unsuited meeeecea- cmema| Good,
Cushman:
- M- - LS -—==| Poor: thin layer .. Unsuited ____________ —| Unsoited ______________[ Poor: thinlayer.
Driggs:
e i S —de e Fair: frost aetion .| Good Good Fair: tooclayey.
| R Falr: frost action; Good Good Poor: slope,
slapa,
Elbeth:
=30
Elbeth part ————-| Poor: slope —ooeeoeo. Ungulted «occoae | Unsuibed come el Poor: slope.
Moen part ceeeee--| Poor: thin layer; Unsuited - L#j 1 TTH Y R —— Poor: slope.
=lopae,
Farnuf':
|| e S — Fair: shrink-swell; Unsuited - —-| Uneuited - oeeeo.| Fair: tooclayey;
frost action. slope,
¥il:
Farnuf part | Fair: shrink-swell; Unsuited cocceeeaeceas| Unsuiled oo oo...| Poor: slope.
frost action ; slope.
Boyle part ———-—--| Poor: thinlayer: Unguited oo ool Unsuited — oo Poor: slope; small
area reelnim. stones; area reclaim,
Roek outerop part.
Fluvaguents:
33.
Fort Collins:
P T T v [ Moderate: low Unsuited .| Unsuited ______________[ Fair: toaeclayey.
strength; [rost action.
Foxeresk:
3 emeeemme—m—e—=—===| Poor: wotness; frost AL i i i e s i i ORI e —| Poor: wetnesas.

netion,
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TasLE 11.—Construction materials—Continued

Sl Taed Road il Sand Gravel Topsoil
Gapo:
I e Poor: wetness; low Unsaited oo | Unizuited | Poor: weiness.
strength; frost action.
Garrett:
A0 A e Fair: low strength; Unsuited .| Unspited o Fair: tooclayey,
action.
Gravel pits:
42,
Properties variable,
Haploborolls:
‘HFTI loboroll
:Jir o e part,
roparties
variahle.
Rock outerop part.
Haplustolls:
ks iustliepart
aplustolls pa
.\;mpzrtiu
variahle,
Eock outerop part.
Harlan:
46, 47 | Poor: low strength ___| Unsoited _______ . ___ Unsuited oo oo Fair: tooclayey.
Healdt: s
a8 Poor: shrink-swell; Unsuited | Unsuited Poor: too clayay.
low strength.
Keith:
M | Fair: shrink-swell: Uneaited .. Unsuited Fair: tooclayey.
low strength; frost
action.
Kildor:
- | TR I it Poor: shrink-swell; Tnsoited e Unsuited - ccecmccmncana Poor: tooclayey,
low strength ; thin
layer.
"53:
Kildor part —cveeee Poor: shrink-swell; Unsuited - | Unmisnited oo Poor: tooclayey;
low strength ; thin slape,
layer,
&hale outerop part.
Kim: \
53, 54, E§ o Fuir: low strength; Unsuited oo | Unzuited Fair: tooclayey.
frost action.
=54
Kim part oo Fair: low strength; Unsuited oo | Unsuited - Fair: slope; too elayey.
froet action,
Thedalund part ___| Poor: thin layer _____. Unsuited ______________| Unsuoited ____________.__| Fair: slope; tooclayey.
Kirtley: 1
e e i Foor: low strength; L6 117017 R — | Unzmited oo -—-| Fair: thinlayer;area
thin layer, reclaim.
b .
Kirtley part ——ee..| Poor: low strength; [FfEari e R —— Unswited oo Fair: slope; thin layer;
thin layer. aren im.
Purner part —————-| Poor: thin layer; Fair: excess fines .| Fair: excess fines —_..| Poor: slape; thin layer;
aren reclaim. area reclaim.
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Soil name and

map symbol Road fill Sand Gravel Topsoil
LaPorte:
- 1
LaPorte part _____| Pmlt-: thin layer: Unswited e Unspited oceeeeeeaee | Poor: slope; thin lnyer.
slope.
Rock outerop part.
Larim
B, s i TOGES RIDPE: et Poor: excess fines .| Poor: excess fines ____| Poor: slope; small
slones.
Larimer r .
&l Goaod Poor: excess fines ____| Fair: exeess fines .| Fair: amall stones;
ares veclaim.
- T
Larimer part Good Poor: excess fines .| Fair: excess fines .| Fair: slope; small
stones; aren reclaim.
Stoneham part —___| Fair: low strength; Unsuited oo Unzvited v .| Fair:  too cluyey,
shrink-swell.
Longmont :
83 e Poor:  frost nction; Unsuited oo Unguited oo .| Poor: tooeclayey;
wetnogs; shrink-gwell, wetness,
Loveland:
| FOOT I Wotness; frost Good e | ool | Fair:  tooclayey;
aotion, wetneas,
Midway:
G s i Poor: shrink-swell; L8] 7.1711- s S —— Unsuited — e --| Poor: tooclayey; slope,
low strength; thin
layer.
Minnequas:
el FRiP:  low strangth; Unsaited oo Unguited —eoooo.| Fair: excosslime; too
thin layer. elayey.
471
Minnequa part ___| Fair: low strength; Uneuited e wee| Unsuited —oooeeeeeeee| Fair: slope; excess
thin layer. lime; too elayey.
LaPorte part ————. Poor: thin layer .| Unsnibed e Unsuited coeeeeeee .| Poor: thinlayer; small
stones; area 1'ecfa|'.m.
Miracle:
68 e | Poor: thin layer cee—e-.| Unsuited mmeoecommeeee Unsuited oo --| Poor: slope.
MNaz:
mmmpmnpmsmemnmena] Faie: . feogt Setion - | Ungafted . Unsuited | Good.
M e eee==| Fair: frostaction: Unufbid e Tnsizibed: e Poor: slape.
slope,
Nelson:
;PR R e R Fair: thin layer —____| Unauitod - —-| Unsuited — . ooneeoo.| Fair: thinlayer; area
reclaim,
Newfork:
P i Poor: wolness —mmee-.. Good - Good Poor: wetness,
Nunn:
T4 M 5 ecemeemee| Poor: skrink-swell: Ungoibed o - Unsuited . ——___| Poor: tooclayey,
low strength
PB s g Poor: wetness o oo Unsuited — e ] Wiponibed Poor: welness,
Otero:
77, 78, 79 Good Poor: excess fines ———-) Unsuited — oo Good.




156

S0IL SURVEY

TABLE 11.—Construction materiala—Continued

Boil name and

Otero—Cont.:

"B

Otero part —ccoeeee Poor: slope commeeeo..

Melson part ... Poor: rulupe:thin

Paoli:
| S Fair: weolness — e
Pendergrass:

"8

Pendergrass pari--| Poor: thinlayer;
area T,

Rock outerop part.

Pinnta:

-k H

Pinata part .| Poor; slope —eeeeeee

Rock outerop part,

Poudre:
T R O e Poor: wetness; low
atrength,
Purner:
mmreeaneaaeae—a| PooF:  thin luyer; area
im,

*gh: )

Purner part . Poor: thin laver; area
reelaim; slope.

Rock outerop part.

Ratalke:

87

Ratake part aeeee- Poor: slope; area
reclaim; thin layer,

Rock outerop part.

Redfeather:

B e Poor: slope; thin

layer.
Renahill :

B9, 90 | Poor: lowstrength;
thin layer; shrink-
swell,

IR 3 )

Renohill part - or: low strength:
thin layer; shri nk-
swell.

Midway part _____ Poor: shrink-swell;

. thin lnyer,
Riverwash:
2.
Roek outerop:
3. R
Batanta:
G4, 95, 96, 97 —eoemeee| Fair: shrink-awell;

low strength.

Unsuited - o e

#1117 22 O —

Unsuited oo aee ik

Unsuited oo e

Unsuited

[ ToH ] R —

Unsguited ____________ s

Soand Gravel Tapsoil
Poor: excess fines ——..| Unsoited ____._________| Poor: slope.
Unsuited e e Unsuited ______________ Poor: slape.
Unsuited —ooeeaaee e - Unsyited _____________| Fair: wetnees.
Unsuited LFfT [T, R — Poor: slopa; thinlayer;
lavge stones.
Unsuited .- Unsoited o commeoeeee e Poor:  slope; lnrge
ELONEE,
Poor:  excess fines Unsoited oo .| Poor: wetness.
Unsuited wommeeaeoeeean| Unsniited FPoor:  area reclaim;
thin layer,

Poor; slope; area
reclaim,

Poor: slope; small
stones; area reclaim,

Foor: slope; area
reclaim ; small stones,

Poor: thin layer; too
clayey.
FPoor: thin laver,

Poor: tooelayey; thin
layer,

Fair: tooclayey.
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TABLE 11.—Construction materinls—Continued

gty Road fill Sand Gravel Topsoil
Satanta Variant:
L . Fair: shrink-swell; LT — | Unsuited . ——___| Fair: welness; too
low strength; wetness. clayey.
B:P%ﬁ.ﬂ:]:
Schofield part ——-| Poor: thin layer ———| Unsuited . __ cmeeeeeee .| Poor: small stones;
slope; thin layer,
Redfeather part --| Poor: thin layer Unsufted oo Unsuited _____ Poor: slope; area
reclaim ; small stones,
Rock outerop part.
Stoncham:
190, 101, 102, 103 —oeee Poor: low strength —__| Unsuited o ocoooeoeeae| Unsuited —ocoeeae| Good.
Sunshine:

Tahle Mountain:
1

. s - e e

Thadalund:

Ulm:
[} [ 350 I, e e

Weld:
115

Wetmora;
114
Wetmore part ____

Moen part —ceeeeo

FPoor: large stones;
frost action.

Fair: low strength;
frost aetion.

Poor: thin layer:
area reclaim,

Poor: thinlayer;
lovw strength, i

Fair: slope e

)T T SO T R

Poor: slope . ___

Poar: low strength;
O,

Poor: slope; thin
layer; low strength.

Poor: shrink-aswell:
low strength.

Poor: low strength;
shrink-swell.

Poor: thin layér;
slope.

Poor: thinluyer;
slope,

Poor: slope; thin
layer,

Tt ey

Unsuited * oo =
Unsulted — e G
Unsuited o

Unzuited oo

Kt e ST e
GO e P e
Eood cuuesisiany il
Unsuited e =
Unsuited — e
TRoibed o

Poor: excess fines ..

LR[00 L R —— i

Unsuited oo =

Unsuited ooooeo

Unsoited — oo Ee

Unsuited ——

Unendted - o

excess fines ____

Poor: large stones;
ton clayey.

Good,

Poor: slope; thin layer;
arca reclaim. £

Fair: tooelayey; thin
layer.

Poor; slope; small
stones,

Poor: small stones,

Poor: small stones;
elope,

Poor:  slope,

Poor: slope,

Poor: tooclayey.

Poor: tooclayey.

Pooar: small stonesa;
glope; thin layer,

Poor: slope; small
stones; area reclaim,

Poor: slope.
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Sofl name and Road fill Sand Gravel Topsoil
map symbol opEoi
Wgtmurc—ConL:
17
Wetmore part ____| Poor: thin layer; Poor: excess fines; Poor: excess fines; Poor: #lope; small
slope. thin layer. thin layer, stones; l.ﬁtil:n layer,
Boyle part eeeeea Poor: thin layer; O E LT R ——— Ungnited « oo oo o| Poor:  slope; small
slope. stones; aren reclaim,
Rock outerop part.
Wiley:
8, 119 cemececeea| Poor: low strength ——-| Unsuited o —| Unsuited - __ Fair: tooclayey.

"Sand and gravel below a depth of 51 inches.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for this use have low seep-
age potential, which is determined by the permesahility
and depth over fractured or permeable bedrock or
other permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and is
of favorable stability, shrink-swell potential, shear
strength, and compaction characteristics. Stones and
organic matter in a soil downgrade the suitability of a
s0il for use in embankments, dikes, and Jevees,

Drainage of soil is affected by such properties as
permeability, texture, structure, depth to claypan or
other layer that influences rate of water movement,
depth to the water table, slope, stability of ditchbanks,
susceptibility to flooding, salinity and alkalinity, and
availability of outlets for drainage,

Irrilﬁntiun is affected by such features as slope, sus-
ceptibility to flooding, hazard of water erosion and
goil blowing, texture, presence of salt and alkali, depth
of root zone, rate of water intake at the surface, per-
meability of the soil below the surface laver, available
water capacity, need for drainage, and depth to the
water table.

Terraces and diversions are embankments, or a com-
bination of channels and ridges, constrocted across a
slope to intercept runoff and allow the water to soak
into the soil or flow slowly to an outlet, Features that
affect suitability of a soil for terrvaces arve uniformity
and steepness of slope;: depth to bedrock or other un-
favorable material; permeability ; ease of establishing
vegetation ; and resistance to water erozion, soil blow-
ing, soil slipping, and piping.

Grassed waterways are constructed to channel run-
off at nonerosive velocities to outlets. Features that
affect the use of soils for waterways are slope, per-
meability, erodibility, and suitability for permanent
vegetation.

Formation and Classification of the
Soils

This zection discusses the factors of soil formation

and their effect on the soils of Larimer County Area.
It also explains the classification of the soils,

Factors of Soil Formation

The major factors of soil formation are parent
material, climate, biologieal activity, relief, and time.
The characteristics of o soil at any given place result
from the interaction of these five factors. Soils mainly
are a product of all factors, although under some condi-
tions one or more factors ean dominate formation.
Climate and biological activity are generally the most
active factors, but the degree to which they influence
goil formation depends on the kind of parent material,
loeal velief, and the amount of time the parent material
has been exposed to soil forming processes. The kind
and amount of vegetation is strongly influenced by
climate. Relief affects the amount of solar energy avail-
able, runoff, erosion, and the amount of water taken
into the soil. Runoff, drainage, and moisture holding
capacity are also modified by the kind and depth of
parent material, as well as by underlying bedrock.

Significant variations in any of the major soil form-
ing factors can account for differences in the kinds of
goil that form. Such variations are commonly found
within short distances in parts of Lavimer County
Area, with its broad range of topography, climate, and
parent material.

In addition to the natural factors, man's activities
have a pronounced effect om the soils. These effects
can be noted in the Area even though man has been
here for only a relatively short time. Some of the more
obvious effects on the soil are caused by aceelerated
erosion, by tillage, and by land leveling fgr irrigation.
In some ces entive soil horizons have been removed
or eroded or excess water and salts have accumulated
due to changes in the drainage pattern. Less obvious
are the changes in soil fertility, organie-matter content,
and other changes due to tillage and irrigation.

Climate

The amount of water available and its distribution
relative to soil temperature and to periods of maximum
biological activity have a great influgnce on soil forma-



means soil was not evaluated. Asterisks indicate ma
description for composition and behavior of the whole mapping unit]
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TaBLE 12 —Features affecting waler monagement
[“Seepage” and some of the other terms that deseribo restrictive soil features are defined in the Glessary. Absence of an entry
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ing unit consists of two or more dominant kinds of soil. See mapping unit

Soil name and Pond reservair | Embankments, i Terraces and Graased
map symbol areas dikes, and levees Drainage Irrigation diversions waterways
Altvan: ;
| cmmceemmmememee| Beepage | Favorable __.__|Slope _________| Slope; seepage__| Favorable _____| Erodes easily.
B e Scepage; slope-.| Favorable —_.—.| Slopt oeeee Slope; seepage--| Favorable | Erodes easily;
pe.
"3
Altvan part —.-- Seepage —-.-.—-| Favorable Slape Slope; seepage__| Fovorable -.__.| Erodes casily.
Satanta part ____| Favorable _____ Shrink-swell ; 2] 1) 7 ——— -1 I, T, S ————— Favorable -....| Favorable,
low strength;
piping.
"4
Altvan part ———_ Slope Favorable Slope Slope Faverable ____. Erndes easily.
Satanta part ____| Slope Shrink-swell; 114 o7 S — Slope e Favorable -.._.| Favorable.
low atmng{iﬂ.;
piping.
Aquepts:
5 b oo emm| Favorable Low strength | Wetness oo Webness —eeeeo- Wetness ——— | Wetnees,
Ascalon; )
7 B meeeemeeceeeee-| Beepage; alope-.| Piping; low Slopn —occeeeee| Blope; crodes Ergdes easily; Erodes easily,
stre . easily; piping.
BEEpEEE.
Bajnville=
Bainville part -_.| Slope; depthte | Thin layer; Slope; depth to | Rooting depth; | Piping; slope; | Slope; erodes
! mlzzk: . mdeumiily; ro-&:':mn slope. mtli:r:x dﬂl’ﬁi miiyi
piping. action, rooting depth.
Epping part —.—__| Depthtorock; | Thin layer; Slope Slope Depth to rock; | Rooting depth;
s slope. ensily. erodes ea.alh.:. aruduuallv':
slope,
"Dz
Bainville part —__.| Slape; depth to | Thin layer; Slope; depth to | Rooting depth; | Erodes easily; Erodes enzily;
rock. erodes easily ; rock. slope. piping. slope,
piping.
Keith part —..... Slope —eeeeee--| Piping; erodes | Slope —ocaeee --| Blopa; erodes Slope; eredes Slope; evodes
easily: slope. easily. emily. miy.
Ba:liler:
I
Baller part —— - Depth to rock; Large stones; (7] O | ||, | Large stones; Large atones |
pe; seepage. | thin layer. slope. slope.
Carnero part .| Depth to rock; | Low strength; Percs slowly; Rooting depth; | Tlepth to rock; Peres slowly;
:rorpe. shrink-swell; dcnthturoék; peres a.luw]ﬁ m““" de T.in; rooting :Ia;ﬁh:
hard to pack. slope. slope, peres slowly. slope.
i ]
Baller part .| Depth to rock; Large stones; AT ——— Slope; seepage..| Large stones; Large stones;
ope; seopage. [ thin layer. alopa, slope,
Rock outerop part.
Blackwell: .
T R ——— Seepage; slope--| Ervedes casily; | Floods; frost Wetness; floods; | Erodes easily; | Wetness,
piping; low action ; wot- glope. we .
strength. nesa; slope.
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TABLE 12.—Features affeeting water monngement—Continued

Soil name and Pond reservoir | Embankments . : Terraces and Grassed
map symhol areas dikes, and levees Drainage Irrigation diversions waterways
Boyle:
[ S Degﬂthhmh; Thin layer - 1 11— Slope .. __.___| Depth toveck; | Droughty; slape.
pe. Elope,
14 17:
Boyle part —meee- Dng:‘r.h tarock; | Thin layer | Slope .. ) DIOPE i Derﬂ'lmmuk; Droughty; slope.
slope. slope.
Ratake part _____| Depth to rock; | Thin layer | Slope e Slope oo Depth to rock; | Slope; rooting
slope. alope. depth.
Breeca:
[ L I ——— Seepage; slope__| Piping Slope ________| Blape; seepage__| Piping; erodes | Evodes easily;
easily; slope. slope.
Carnerat
2l cseescencesmsse=| Depth to rock; | Favorable ... Peres slowly ; Rooting depth; | Depth toroeck: | Rooting depth;
ope, depth to rock; percs slowly; rootin dE?dl: percs slowly.
slope. glope. percs slowly.
Caruso:
- RSN SNSLES | ||, TS Favorable _____| Floods: Floods ceemmwm= Wetness .| Favorahle.
welness,
Clergern:
23 o | Boepage: slope_ Piphi,F;cmdes Slope | Slope; seepage_ | Erodes easily; | Erodes easily;
easily. piping, slope.
Connerton :
24, 25
Connerton part __| Slope . Low strength: | Slops —________| Slope; erodes Favorable _____| Slope.
shrink-swell; easily.
piping.
Barnum part | Slope —oeeeee Low strength; | Floods; cut- Erodes easily; | Favorable -._..| Slope.
shrink-swell; banks cave. flaodsa.
piping.
Cushman :
W, 7 eeeeeeeeo.| Slope; depth to | Piping; Slope; depth to | Evodes ensily; | Depth to roek; | Slope; rocting
rock. seepage; low rook. slope; rooting piping. depth; erodes
strength. depth. easily,
D H
] Tl T U Blope; seepage..| Low strength; | Slope —________| Erodes easily; Slope; erodes Erodes easily;
piping; slope, easily. slope.
seepage.
Elireth:
=304
Elbeth part - Seepage; slope..| Erodes easily --| Elope Slope —e| Erodes ensily; Erodes easily;
alope, slope,
Moen part ... Slape; depthto | Thin layer . Slope Slope o] Drapth to vock; Slope.
rock, slope.
Farnuf
3 Elope Low strength; | Slope oo Slope | Slope; erodes Slope; eroder
piping. easily. easily,
"33
Fornof part ———| Slope cmeeeee Low strength; | Slope —ceeoeeoo| Slop0 —acae e Slope; erodes Slope; erodes
piping. ensily. nnsify.
Boyle part ______| Depth torock; | Thin layer _____| Slops .o .| Slope _________| Depthto rock; | Droughty; slope.
pe. slope.
Roek outerop part.

Fluvaguents:
33.
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TABLE 12 —Features affccting water management—Continued
Foil name and Pond reservoir | Embankments, . Terraces and Grassed
map symbol arens dikes, and levees Drainage Irrigation diversions waterways
Fort Collins:
SRR Lau-.ir strength; | Favorable .. Favorable _____| Favorable Favorable.
piping,
35, 36, 37 —- Slope —oooewe—-| Low strength; Slopt o Slope —-ecema--| Favorable ... Elape.
compressible,
Foxereek:
|- e — Seepape - ————| Thin layer; Wetness; cut- Waolness; Wetness ——_____| Favorabla.
BEEPARE. hanks cave; seepage; slope,
G .
apo
- EI T Slopee ] Low strength; | Frost action; Slow Intake; Poor outlets; Perca slowly;
mmpmmbh peres slowly; wetness; s1up-::. peres slowly: wetness.
unstable fill. wetness, welness.
Garrett: .
" R N TR L L Favorable —____| Low strength; Floods --eveu--|Favorable | Piping ————— __| Favarable.
piping.
4l eeeovocvmeem——| Favorable —....|Low strength; | Slope - Slope - —— __| Pipitiff ccama Favorable,
PIPINg.
Gravel pits:
42,
Hap!abnrnllr
Ha loborolls
ppnrt. ______ o Sl:&ek; depth to | Large stones ——| Slope ——eceee| Slope cocee | Blope oceaeaen Slope.
Rock outerop part,
anlusmllh
| BlopE —me—ee—-| Large stones .| Slope ———ccun 5111 — Slope —ee—— | SBlope.
45,
Haplustolls part— S]:a?:i:: depthto | Large stones .| Blope —ceeeeeeo| Slope oo Slope | Elope.
Eock outerop part.
Harlan: X
45, 47 oo Blope —cceeee| Low strength; | Slope ———— - Erodes easily; | Ervodes easily; | Erodes easily;
piping. slope, piping. slope.
Haldt:
T — | Blopd mmaeeaae w strength; | Peres slowly; Peves slowly; Peres slowly .| Peres slowly.
shrink-swell. slope, slow intake;
slope,
Keith: . ) )
B0 oo .| Favorable - Plpiqﬁz; erodes | Slope —ceee Slope; evodes Evodes easily; | Brodes easily.
eagily. ensily. piping.
Klldclr Depth to rock Low strength; 81 gl P fowl i lowly
.............. rock; w ; peTCE ope; PEres ores slowly; eres slowly;
alope, shrink-swell; :ﬁﬁf slowly; depth to rock. rooting depth
mmpmmbln. rooting depth.
-
Kildor part ———__.| Dopth torock; | Low strength; | Slope; peres Blope; peres Fcrns sturwlr Perea slowly:
slape. shrink-awell; slowly. slowly slope; d tf. slope; Tooting
compressible, rooting depth. to roc depth.
Shale outerop
part.
Kim: )
£Y-Bh BB —| Slope | Low stren ] 371 S -~ |1 |, S——— Fiping -] Slope.

p:mnﬁ' IE:IC;I




162

S01L BURVEY

TABLE 12.—Features affecting water management—Continued

Soil name and Pond reservoir | Embankments . i Terraces and
map symbol areas dikes, and levees | Drainage Irrigation diversions
Kim—Cont.:
“5h.
Kim part —_______ Slope e ____|Lowstrength: | Slope —oooeeoo Blope .| Slope; piping —-
pipi ;hnr&
to pack.
Thedalund part __| Depth torock; | Low strength __| Depth to rock; Slope; rooting | Diepth ta rock:
ope, slope. drpt‘h, slope,
Rleeys depth h Sl d sl Depth
57 e | Blope; depthto | Low strength: ope: depth to ope; rooting epth to roek;
rock. r.hiniaw‘?, ] rock, depth; erodes | erodes easily.
ensily.
"58:
Kirtley part —____| Slope; depthte | Low strength; | Slope; depth to | Blope; rooting | Depth to rock:
rock. thin layer. rock. deptit; erodes arodes easily,
easily,
Purner part _____ th to rock; | Thin layer; Slope; depth to | Slope; rooting | Depth to rock:
alope. ! piping, ' rock. tlept'h stE:pe, .
LaPorte:
- H
LaPorte part .___| Depthtoroek; | Thin laver ... Slope; depth to | Slape; roating Depth to rock:
slope. rock. depth, rooting depth;
slape,
Rock outerop part,
Larim
Bl meeeeee-| Blope; seepage__| Piping; Slope; cutbanks | Slope: fast Slope; piping;
geepage; thin cave, intake; erodes easily.
layer. EECDAREE,
Larimer: ) .
Bl e | BeepEED oo Seepage; Slope . ._-.| Fast intake; Piplt§ seeeeca
piping. slope,
‘Hi
Larimer part ____| Scepage; slope__| Seepage; 11— Fast intake; Piping e e
piping. slope.
Stoneham part __|Slope ________ | Low stvength: 211 — - 1 Slope e
compressible,
Longmeant
B e Favorable .____ Shrink-gwell ; Percs slowly; Wetnosa; Wetness; percs
to pack; L floods; slope. slowly.
compressible, wetness.
Loveland ; .
A | B e Piping; low Floods: Welness; Wetness
strength. wetness, floods.
Midway:
A —— Slope; depth to | Thin layer; Slope; depth to | Slope; rooting | Slope; rootin
rock. low strength, rock, depth. depth; dep
to rock.
Minnequa:
66 e i i Dnrlh torock; | Thin layer; Depth toroek; | Depth torock; | Depth to rock;
slope. low strength; slope, erodes ensily; piping; slope.
piping. slope.
LT
Minnequa part . Depthtoroek; | Thin layer; Dapth to rock; | Diepth to rock: D¢|i:th to rock ;
slope, low strength; o, erodes easily; piping; slopa,
piping. slope.
LaPorte part .. ‘Dl-rﬂ'l tarock; | Thin layer ____| Slope; depth to | Slope; rooting | Depth to rock:
slope, ! rack. dEpt.h. rooting depth;

elape,

Grassed
watarways

Slope,
Slope.

Erodes easily;
rooting 4

Erodes easily;
rooting depﬂt.

Slape; rooting
depth.

Rooting depth;
slope.

Slope; erodes
ensily.

Diroughty.

Slope; draughty.

Slope,

Waetness; perea
slowly,

Wetness,

Rooting depth;
slope.

Rooting depth;
:qmdas““ easily;
slope,

Rooting depth;
erodes auil}-':
slope,

Rooting depth;
slope, i
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TABLE 12.—Features affeeting water monagement—Continued
Soil name and Pond reservoir | Embankments, " P Terrnees and Grassed
map symbo aAreas dikes, and levees Drainage Trrigatian diversions waterways
Miracle:
| Diepth to vock; | Thin layer; Slope; depth to | Slope; rooting | Depth toroek; | Slope; erodes
ope, piping. vook, dopth. crodes easily; | easily.
slope,
Naz: )
T i | R Sespage; slope--| Seepage; Slope ------—-| Slope; seepage--| Erodes easily; nmughty,
piping; low slope. slope; erod
strer easily,
Nelson:
7| emmme—ce——— | Depth to rock; | Piping; De&thtmwk. Rooting depth ; Dt‘{;th torock; | Slope.
slope; seepage. | seepage; low slope; seepage. | slope.
strength,
Newfork:
i e el Seepage —__ | Large stones; Poor outlets; Woetness; Wetness .. Wetness,
sedpa e, wetness; floads ;
floods. SeEPAE.
Nunn:
13 Eeer | Favorable —_...| Compressible ___| Peres slowly --| Slow intake; Percs slowly .| Percs slowly.
peres slowly.
74,75 e | 8lope ———eon—| Compressible .| Slope; percs Slagpe; peres Percs slowly -—-| Percs slowly.
slowly. elowly.
7 — Favorable ____.| Compressible —..| Peres slowly; Waotness; Wetness; perea | Wetness; parch
wotness. peres sfnwly‘ slowly. slowly.
Crtern: g
7T | BoopBge o ..--| Piping; 21111 E—— Slope; erades Erodes easily; | Erodes easily;
seOpage, ::]nmiy. piping. droughty.
1 T R — Seepnge; slope--| Piping; Blope oo = Eiapc erodes Erodes ensily; | Erodes ensily;
seepage, sily; piping. droughty;
drﬁug‘hb?. slope.
*B0:
Otero part —o----| Seepage; slope—| Fiping; b3 [T — Slmp-e erodes Evodes nns:hr; Er{:ﬂes ensily;
SipaEe. piping; slope. alope;
drmngaty ! droughty
Nelson part ——---| Seepage; slope; E Depth to rock; | Rooting depth; | Depth to rock; | Slape;
depth to rock. in layer. slope, slope; seepage. ope; rooting | droug tﬁ;
epth. rooting depth,
Panli: .
I TS IO R A BOUPUEe ccume—m Piping; Favorable _____| Erodeseasily; | Piping ---—---| Ervodes easily.
HEEPEED. seepage.
Pendergrass:
"E2:
Pendergrass
PaArt —oo—eeee-| Depth to vock: stones; | Slope; depth to Eiupe rool:mg DEPthTﬁka' Large stones;
glope; scepage. | thin layer; rock. 'h large stones; slope; rooting
piping. slope, depth.
Bock outcrop part.
Pinata:
g1
Pinata part Slope —weme--—v| Low strength; Blope; peres SI:IE.- peres Perea glowly; Large stones;
hard to pack; slowly, w’I slope ; large peres slowly;
shrink-swell, stones. slope,
Rock outerop part.
Poudre:
B4 —oceeoeees| Beepage ——.— | Low strength; | Floods; Wetness; Low strength; | Wetness.
piping, wetness., finods: wetness.

seepagre.
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TABLE 12.—Features affecting water management—Continued

Soll name and Pond reservoir | Embankments . : T i
map symbol areas dikes, and ]eme.'s Drainage Irrigation 55::':;:2
Purner:
B Depth torock; | Thin layer; Slope; depthto | Slope; rooting | Depth to roek:
ape, piping. rock. t?h rooting dep
g
Purner pavt _____ Depth to rock; Thin layer; Slope; depth to | Slope; rooting | Depth to rock;
slope. piping, rock, depth, ape.
Rock outerop part,
Ratake:
"8
Ratake part _..._ Depth to roek; | Thin layer; Slope; depth to | Slope; rooting Derth to rock;
slope, piping. rock. depth, slope; piping.
Rock outerap part
th.l‘mﬂuar: T ik
e A S -==| Depth torock; | Thin layer _..__| 8 idepthto | Slope; rootin Diepth to roek:
ant. d rock, depth. . slope,
Renohill
B cenasicin --| Depth to rock .| Low strength; | Depth to rock; | Slope: mlmg Depth to rack;
thin layer. peres slowly: depth ; per peres alowly.
slope, sluwa.
1 (g METOS R L Slope; depth to | Low strength: Slap-e. depthto | Slope; rooting | Depth to rock;
rock. thin layer. peres upl'h peres slowly.
stnwi
-l
Renchill part ____| Slope; depthto | Low strength; | Slope; depth to Slope; rooting Siope, depth to
rock, thin layer. rock depth; percs peres
slowly. slowly. i
Midway part ____| 8lope; depth to | Thin layer; Slnnn depthto | Slope; percs Slnpe rootin
rock, shrink-swell. rack peres slowly; ep{lh dep
slowly. rooting depth
Riverwash:
92,
Rock outerop:
9.
Satanta;
~—====r—e—m-o—| Faverable .| Low strength; |Faverable -._..|Favorable _____| Piping -_______
mpng.
95, 95, 97 Elope Low strength; |[Slope | Slope womeeee =={ Favorable _____
piping.
&tantﬂ Variant:
SSE— b | Low strength; Floods; Wetness; Wetnesa -
piping. wetness, flooda,
thnﬁald
Eclwﬁsld part .| Depth torock; | Thin layer; Slope; depth to rootin Depth to rock
slope. . piping. m.-Jc’_dHF t'h. J sﬂi’u. '
Redfeather part __ th to rock; | Thin layer; Slope; depth to | Slope; rooting | Depth to rock;
slope. piping. A rock. gth‘ ope. ¢
Rock outerop part,
Stoneharm:
100 — Slope Low g i |Favorable _____| Faverable .....| Favorable ..
eomprusnble.
100, 102 103 cmmeeeee Slope ..__ Low strength; | Slope Elope ~—--| Favorable

compressible.

Grassed
waterways

Slope; rooting
depth.

Slope ; rooting
depth,

$Inn
ntonaa

Nﬁtlnﬁ
ti'.l large

Slope; rooting
depth.

Rooting depth;
peres slowly.

Rooting depth;
peres slowly;
slope,

Blope; peres
slowly:
rooting depth.

Rooting depth;
slope | peres
slowly,

Favorable,

Favarahle.

Wetness,

Slope; rooting
&Ept‘h.

Elope; rootin
depth, "

Favorable.

Slape.
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TABLE 12 —Features ufecdmg water menagemen E»—Gmtinued
Boil name and Pond reservoir | Embankments, i o Terraces and Grasgad
map symbal arens dikes, and levees Drainage Irrigation divorsions waterways
Sunshine: -
] S —— Luarge stones. Large stones; Slope; depth to | Slope; rooting | Slope; large Large stones;
slape depth thin layer. rock, depth. atones; glope; rooting
ruck. rooting depth. | depth.
Tahle Mountain:
105 T mNm— Seepage Low strength; | Favorable | Seepage | Erodes casily —-| Erodes casily.
compressible;
piping.
Tassel:
Do Sl e e s DeEJth to rock; | Erodes casily; Slope; depth to | Slope; depthta | Depth to vock; | Depth to reck;
MPIK'«'- thin layer. rock. rock; seepage, | erodes easily; erodes easily;
slope. slope.
Thedalund:
107, 108 meoeoceeeeeo| Depthtorock; | Low strength; | Depth to roek; Slugu rooting | Depth ta rock; | Slape; vooting
BpE, piping. slope. epth. slope. depth.
Thiel:
(17 T —— Slope; seepage_.| Thin layer; Bhoph i Slope; seepage__| Slope —eeeeee Slope.
seepAEe,
Tine:
({158 f { [pe——— ——| Slope; seepape-— Sccplﬁe; Slope ———oee—-| Slope; seepage__| Slope .| Slope; droughty.
thin layer.
Truz;
|12
Trag park Slope Low strength; 1] —— Slope e |Blope _________| Slope.
piping.
Moen part | Slope: depth to | Thin layer; Slope; depthto | Slope; rooting | Depth to rock; | Slope; rooting
roek. low strength. rock; peres dapli:. pres slope; peres depth; percs
slowly. slowly. slowly. slowly.
T3 4 e | Blope e Low strength Peres slowly; Slope; peres Percs slowly | Percs slowly.
nhnnlt-uwelf slopi, alow
Wield :
HE e e | Favorable Low strength Peres slowly; Pares slowly; Peres slowly ___| Peres slowly.
Shrink-ewell, | siope. slope.,
Wetmore:
*114:
Wetmore part --- htorock; | Thin layer .| Denth to rack; Slﬂpﬁ- rooting | Slope; depth to | Slope; rooting
s ope; Beepage. slope, depth; rock. depth.
secpage; slope.
Boyle part --—-——| Depthtorock; | Thin Tayer | Slope ———nnu — PO e Depth to rock; | Droughty; slope.
slope, ope.
Mocn part ——ceee- Slope; depth to | Thin layer; Stupe. dl::pl.h te | Slope; rooting | Depth to rock; Slape; rooting
rock. low strength. depth; percs slope; peres depth; percs
slm-.rf:r. slowly. slowly. slowly.
"7
Wetmore part —-—| Depth torock; | Thin layer -___| Depth to rock; Slnpa rooting Slope; depth to Blnrn-e rooting
slope; seepage. slope. pth; rock. epth.
mnm
Boyle part ——-——- Dgthhmk; Thin layer —___| Slope ————.———_| SBlopa ——eo_—_—_| Depth torock; | Droughty; slope.
ape, slope.
Rock outerop part.
Wiley:
g, 1ig -] Slopa - --| Piping; low Slope —ceeaoe——)Slope | Piping ——e——ee- Erodes easily,

strength.
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tion. Moisture moving downward through the soil
leaches ealeinm carbonate and other soluble salts from
the A horizon and deposits them in the B or C horizon.
Finely-divided clay particles are also transported from
the upper horizons to the lower horizons.

The amount of available moisture also aflecis the
amount and kind of vegetation and consequently the
amount of erganic matter that is returned to the soil
In addition, the action of freezing and thawing have
an influence on soil formation, especially on the kind of
soil strueture that forms.

Wind affects soil formation, mainly by removal and
deposition of material from the surface layer. The
effect of wind is most pronounced in the plains part
of the Area beeause it is subjeet to high-veloeity winds,
especially in spring. Some soils in this part of the Area
have been vecharged with lime by the deposition of
dust containing ealcium earbonate,

Biological activity

Biological aetivity includes the activity of all of the
plants and animals in and on the soil,

The kind and amount of plant cover influences soil
formation. The low precipitation and sparse cover of
native grasses in the eastern part of the Area result in
soils that have a thin, relatively light-colored surface
laver and that are low in content of organic matter.
Spils in depressional arveas that receive extra moisture
have a thicker and darker-colored surface layer and
are higher in content of organic matter. Examples of
light-coloved soils are the Stoneham soils, and Satanta
soils are typical of the davker-colored soils. Precipita-
tion, and commonly the amount of plant cover, in-
creases from east to west in the Avea. Vegetation is
mainly short grasses in the eastern part of the survey
ares and mid and tall grasses near the foothills.

In the mountains decaying needles from the coni-
fevous forests form organic acids that help to mobilize
organic matter and iron. This produces soils that have
a thin Al horizon and a gray, bleached A2 horizon.
Also, the leaching of the basic elements by the organic
acids results in an acid soil. Schofield and Elbeth soils
are examples.

Rodentz and other burrowing animals mix under-
Iyring materials with the material in the surface layer.
The most obvious evidence of this is the numerous
prairie dog towns on the grasslands in the eastern
part of the Areq.

Insect and earthworm activity is very evident. Nu-
merous channels and wormeasts are in most of the
soils, although they are more evident in the soils on the
plaina. These pores and channels aid in movement of
air and water throughout the profile.

Micro-organisms are present in great numbers
in the soil, These organisms decompose organic matter;
release plant nutrvients such as nitrogen, sulfur, and
phosphorus; and return carbon dioxide to the air,
Humus, the end product of the decaying organic mat-
Eajr, el‘flauts soil structure and imparts a dark color to

@ soil.

Time

The length of time required to change parent mate-
riul into soil varies. The older soils of the survey area
have clearly expressed A and B horizons and commonly
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have horizons where ealcium carbonate hag accumu-
lated, if it was present in the parvent material. Young
soils lack these characteristics.

In Larimer County Area some of the youngest soils
are along the flood plains of the streams. These soils
are generally flooded every vear, and in some of them
the deposition of parent material is still taking place.
Loveland, Caruso, and Poudre soils are examples of
voung soils, Theze goils are young enough so that a
darkened surface layer is about the only indication of
goil formation,

Nunn soils formed in alluvial deposits but are much
older than the soils that formed in recent deposita along
the streams. They have accumulated organic matter
in the surface laver and are dark coloved. They have a
distinet B horizon that has accumulations of silicate
elay, and ealeium carbonate accumulations are in the
lower part of the B hovizon and in the C horizon. All
of these indicate an older, or more mature, soil.

Soila that formed in material weathered from bed-
rock are wvariable in . Young soils on these land-
scapes are the Buller.ag‘fidway. and Nelson soils, and
they have only weakly expressed soil horizons. Moen
and Renohill soils are examples of somewhat more
mature soils on such landscapes.

Relief

Reliel affects soil formation through its influence on
drainage, erosion, vegetation, and soil temperature, In
general, the steeper the slope, the fewer and less
distinet are the soil horizons.

The goils in Larimer County Area range from level
to very steep. Because of this wide range, the effect of
slope on soil formation is very evident, e:spe:cialli- an
the foothills and mountains. Steep soils commonly have
rapid runoff, are subject to a high hazard of erosion,
are droughty, and are shallow over bedrock. Nearly
level soils commeonly have slow runoff, are subject to
only a slight hazard of erosion, and receive extra mois-
ture that runs in from adjacent steeper areas. The
Garrett series is an example of a nearly level spil. It has
a dark surface layver 20 to 40 inches thick, a large
accumulation of organie matter, and A and B horizons
that are mostly leached of free lime.

The divection in which a slope faces has some effect
on the soils on the slope. Southern exposures arve gen-
erally warmer than northern exposures, and precipita-
tion is less effective on southern exposures. However,
en southern exposures, the annual period in which
biological activity can take place is longer.

Parent muterial

The soils of Larimer County Area formed in three
main kinds of parent material: alluvium, eolian de-
pos]i{i!.!s, and residuum from sedimentary and crystalline
rocks.

Recent alluvium is the voungest parent material in
the area and is along streams. It is extremely variable,
and in many places it changes yearly because of de-
position and erosion from fooding. Loveland, Paoli,
and Table Mountain soils are examples.

Older alluvial deposits are commonly loam or clay
loam and have zones of caleium carbonate accamula-
tion. In many places they are underlain by beds of
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sand and gravel. Altvan and Larimer soils are ex-
amples,

Alluvial fan sediments are more uniform in texture
than alluvium along streams, and in some places the
material has been modified by wind action, Fort Collins
and Satanta soils ave examples of soils that formed
in homogeneous alluvial material transported from
weathered sedimentary bedrock.

Eolian deposits generally are uniform in chemieal
and physical properties. In Larimer County Area they
are mainly loam, silt loam, and sandy loam. Weld and
Wiley zoils are examples.

Parent material weathered from sedimentary and
crvstalline rocks includes material that has weathered
in place and material that has been transported. In
Larimer County Aren there are two kinds of sedi-
mentary rocks: the olive and gray rocks and the red
sedimentary formations. The olive and gray rocks
weather to material that is mainly 10¥YR or yellower
in hue and mainly sandy loam, loam, clay loam, or
clay in texture. Midway, Renchill, Ulm, Cushman, and
Nelson soils are examples, Parent material weathered
from the ved szedimentary rocks generally have a hue
of 5YR or redder. Texture is generally loam or sandy
loam. Connerton, Kirtley, Harlan, and Pendergrass
soils are examples.

Parent material weathered from crystalline rocks,
such as granite, is generally coarse textured and non-
caleareous. Boyle, Schofield, Redfeather, and Wetmore
soils are examples,

Parent material weathered from gneiss and schist is
generally medium textured or moderately fine tex-
tured, is noncalcareouns, and contains rather high
proportions of mica., Ratake and Moen soils arve ex-
amples.

Classification of the Soils

Soils are classified so that we can more easily re-
member their significant charaeteristics, Classification
ennbles us to assemble knowledge about the soils, to see
their relationship to one another and to the whole
environment, and to develop principles that help us to
understand their behavior and their response fto
management. First through classification, and then
through use of snil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

The narrow categories of classification, such as those
used in detailed soil surveys, allow us to organize and
apply knowledge about =oils in managing farms, fields,
and woodlands: in developing rural areas; in engineer-
ing work; and in many other ways. Soils are placed
in broad classes to facilitate study and comparison of
large areas, such as countries and continents.

he aystem of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
s{yri;tem should refer to the latest literature available
§).

The current system of classification has six catego-
ries. Beginning with the broadest, these eategories are
the order, the suborder, the great group, the subgroup,
the family, and the series. The eriteria used as a basis
for classification are soil properties that can be ob-
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served in the field or that can be inferved either from
other properties that are observable in the field or
from the combined data of soil science and other
diseiplines. The properties sgelected for the higher
categories are the result of soil genesis or affect soil
genesis. In table 13 the soil series of Larvimer County
Area ave placed in eategories of the currvent system.
The categories of this system are defined briefly in the
following paragraphs.

ORDER. Ten soil orders arve recognized. The differ-
entiae are based on the kind and degree of the
dominant sets of soil-forming processes. Fach order is
identified by a word of three or four syllables ending
in sol. An example is Mollisols.

SueorpER.  Each ovder is divided into suborders
based primarily on properties that influence soil genesis
and ave important to plant S,-lmvth. ar on properties
selected to vefleet what seemed to be the most important
variables within the order. Each zuborder is identified
by a word of two syllables. The last syllable indicates
the order. An example is Aquoll (Agu, meaning water,
plus oll, from Mollisols).

GrEAT GrROUP. Each suborder is divided into great
groups on the basis of uniformity in kind, arrange-
ment, and degree of expression of pedogenic horizons,
moisture, and temperature and in base status. Each
great group is identified by a word of three or four
ayllables: a prefix is added to the name of the suborder,
An example is Cryaguoll (Cry, meaning cold, plus
aquoll, the suborder of Mollisols that have an aquie
moisture regime).

SupGroUrs, Each great group is divided into three
kinds of subgroups. The central (typic) concept of
the great group (not necessarily the most extensive
subgroup) ; the intergrades, or transitional forms to
other orders, suborders, or great groups; and extra-
grade subgroups, which have some properties represen-
tative of the great groups, but do not indicate transi-
tions to any other known kind of soil. Each subgroup
is identified by the name of the great group preceded
by one or more adjectives, The adjective Typic is used
for the subgroup that is thought to typify the great
group. An mmm|lﬂe is Typic Cryaquoll,

FasiLy. Soil families are established within a sub-
group that have similar physical and chemical proper-
ties and nearly the same response to management.
Among the properties considered in horizons of major
hiulugicul activity below plow depth, are Earticle-size
distribution, mineralogy, temperature, thickness of the
goil penetrable by roots, consistence, moisture, slope,
and permanent cracks. A family name is the subgroup
name preceded by a series of adjectives. The adjectives
are the class names for pavticle-size diztribution, min-
eralogy, and temperature, for example, that are used
as family differentiae. An example is fine-loamy, mixed,
T}'é‘.lll.‘. Cryaquolls.

ERIES. The series consists of a group of svils that
formed in a particular kind of parent material and,
except for texture of the surface layer, have horizons
similar in differentiating charvacterizties and in ar-
rangement in the profile. Among these characteristics
are color, texture, structure, reaction, consistence, and
mineralogical and chemical composition. The series
name can be a place name in an area where the soil
was first defined. An example is the Blackwell series.
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TABLE 13.—Classification of soil serics
Series Family Subgroup Order
Albvast oo loooir i Fine-loamy over sandy or sandy-skeletal, Aridie Argiostells _______ | Mollizols.
mixed, mesic.
Asealon weeeeeo | Fine-loamy, mixed, mesie - ___________ .| Aridic Argiustolls oo | Mollizols.
Agquepts .. e — S ——— Aquepts . ___________________| Inceptisols.
Bainville ___________ Fm”‘.‘,.m mixed (ealeareous), mesie ____________| Ustie Torriorthents —_ .. _ Entisols,
Baller - o PR I T letal, mixed, mesic oo Lithic Haplustells —_______________| Mollisels.
BRIMUM, e Fine-loamy, mixed (calearcous), mesie Ustic Torrifluvents - eeeeeeeeeceeee Entisals.
Blackwell Fine-loamy, mixed .. ____ ~=-| Typle Cryaquolls ____________ —eee-| Maollisols,
Boyle = Loamy-skeletal, mixed, shallow _______ "~ " | Anidie Argi 18 e | Mollisols.
Breece o ceeee| Coarse-loamy, mixed __ R Pachic Haploborells ______________| Mollisols.
Carnero - Fine, mixed, [ — e Avidic Arglostolls . _______ Molliaols.
Carugo __ Fine-loamy, mixed, mesie - ______ Fluvaguentic Haplustolls __________ Mollisols,
Clergern - Conrse-loamy, mixed . - R ——| Typic Cryoborolls —oeeeeeceeceea| Maollizola,
Connerton ___ Finelonmy, mixed, mesgie .- __________ | Torriorthentic Haplustalls —_______| Mallisols,
Cushman .- Fina-loamy, mixed, mesic _.___ Ustollic Haplargids . _._____ --| Aridisols.
Driggs —ceooo | Fine-loamy over sandy or sundy-skeletal, mixed ___| Argic Cryoborolls oo __ Maollizala,
Elbet Pint-loarmy, sixed oo "o T T Typic Eutroboralfs —_____________| Alfisols.
Epping . soamy, mixed (caleareous), mesic, shallow _______| Ustic Torriorthents —______________| Entisols.
Farnof — .. Fine-loamy, mized ___________ ~ " Trpic Argiborolls . . - Mollisols.
Fluvagquents - e, . cmmmmmea| Fluvaguents Entisals.
Fort Colling __ Fine-loamy, mixed, mesie ____ Ustollie Haplavgids _ . _____ Aridizols,
Foxcreak ____.__ Fine-loamy over sandy or sandy-skeletal, mived ___ Typic Cryaquolls e e Mollisols
epad e I T Fine, montmorillonitic (ealeareous) -...__________| Typie Cryaguolls =~ Mollisels
Garrett - Fine-loamy, mixed, Me#i¢ weeocomocacamamaeoo...| Pochie Areiustolls - . Mollisols
Haploboralls e e i Haploborolls ... Mollisols
Haplustalls . _____ —— — Ha[plu.sm]h pra - Mallisola
Harlan _______________| Fine-loamy, mixed, mesic _._____ ... . Aridie Arglustolls —_________ | Mollisols,
Heldt Fine, montmorillonitic, mesic __ 2 Usteritic Camborthids . ________ Aridizols,
B —| Finesilty, mixed, mesic e o2 T | Avidic Argiustolls | Molliscls.
Kildor —eeeeeeeee___{ Fine, montmorillonitie —.___________"""""""""""| Punic Cryoborolls oo oo Mollisols,
Kim | Fineloamy, mixed {caleareous), mesie ___________ stic Torrierthents . ________ Entisols.
1l e Fine-lowmy, mixed, mesie _________________ | Aridie Argiustolls .| Mollisols.
LoPorte | Loamy, mixed, mesic ooooomeooeeeo T Lithie Haplustolls oo Mallieols.
37| s e AT Laam -akﬂetﬂ, mixed, mesic .. Ustollic Haplargids —._____________ Aridisols,
Larimer o ____ __ __ Fim— n;:nr over sandy or sandy-skeletal, Ustollic Haplargids meeeeeeeeoooo Aridisols.
xed, mesie,
Lovgmont eoooo Fine, montmorillonitic (calearecus), mesie _______ Aeric Halaquepls —eeeacaee - Inceptizols,
Lootland o Fine-loamy over sandy or sandy-skelotal, mixed Typie Haplaquolls oo _______ | M Is.
(caleareous), mesic, .
Midway ceveceeaeeeee] Cla 9 mentmorillonitie (enleareous), mesic, Ustic Torriorthents _______________| Entisols.
allow.

Minnequa . ___ Fine-silty, mixed ({calcureous), mesic —..——.____| Ustic Torriorthents _____________ --| Entisols.
Miraele Pina-loapay, wized - oL o Tl T Argic Cryoborolls . _________ —| Mallisals.
Mo#n oo | Fine-loamy, mixed .. TRl Typie Argiboralls ... | Mollisols.
N2 oo | Course-loamy, mixed e —— Pachic Cryoborolls ... ________| Mollisols,
Melson | Coarse-loamy, mixed (calearcous), mesic Ustic Torriorthents ______ —-| Entisols,
Nawfork cooeommcian Sandy-skeletal, mixed _.._. Typic Cryaquolls - ____________ --| Mallisals,
Iy i T R Fine, montmorillonitie, mesie . ____________ A:Biir. Argiustolls - Mallisols,
[t 5 S Courae-loamy, mixed (caleaveous), mesic - ——....| Ustic Torriarthents Entisols,
Beoll o Conrse-lonmt{hmixyd. MEEIC o | Pachic Haplustolls .- Mollisols,
Pendergrass .| Loamy-skeletal, mixed, non-acid oo ______ Lithie Cryorthesnts __ Entisolg,
Pinata ________________| Clayey-skeletal, mixed memeeeeeeve | Typic Eutroboralfs .. Alfisols.
Poudie e e Conrse-loamy, mixed (ealeareous), mesic ..o Cumulic Haplaquolls Mollisols.
FUMIBY e Loamy, mixed, mesic oo __ " | Tithie Haplustolls __ Mollizals.
Ratake® _______________| Loamy-skeletal, mixed, shallow ________________ —| Aridie Haploborolls Mollisols.
Redfeather _____ Loamy-skeletal, mixed mmmmmmemeeecceceoeo_____| Lithic C oboralfs —.. Alfigols.
Renohill o ______| Fine, montmorillonitic, meste ______________ Ustollie plar%uls . Aridisols,
Satante oo Fine-loamy, mixed, mesic .. oeeeeeeeo_ | Aridie Argiustolls Mollianls,
Batanta Voriant -..-._--| Fine-loamy, mixed, mesie ____________ -=| Aridie Argiustolls __ Mollisols,
Schofield - ______ Fine-loamy, mixed weveeeoccemaaeeec L 2| Typie Crvoboralfs Alfisals,
Stoneham e Fine-loamy, mixed, mosie coeoeeae stollie Hoplorgida - Aridisols,
BUNEhINe mmmmeeemee —| Clayay-skeletal, montmorillonitie - oooooos Boralfic Cryohoralls ____ Mollisols.
Table Mountain _________ Fine-loamy, mixed, mesic ... =N FPachic Haplustolls ... Mollizols,
Toassel oo Imm!{,umixed_{ca!narews:l, mesie, shallow ———____| Ustic Torriorthents ________ Entisols,
Thedalund ___________ Fine-loamy, mixed (calearcouz), mesic Ustie Torriorthents —— . _______| Entisals.

Rl g Shr S me;r—mkg]rml, mixed i Argie Cryohorolls Mollizols,

e eeeee | Sandy-skeletal, mixed o e L Typie Cryobovells - ___________| Mollisols.
Ty e --| Fina-loamy, mixed _____________ Tr{lic Arglibopolls - . - Mollisols.
Ulm e _ | Fine, montmorillonitic, mesie _ LA Ustallic Haplargids — e —| Aridizals,
Weld R Fine, montmorillonitic, mesie _____________ | Aridle Pelenstolls .o Maollisals,
Wetmore —aeee | Loamy-skeletal, mixed —..___ Lithic Eutroboralfs ___._________ —| Alfisols.
Wiley oo | Fine-ilty, mixed, mesic S Ustollic Haplargids ____ Aridisols,

! Gapo solls in this survey area have a thinner A horizon than is
* Ratake soils that are mapped with Boyle soils formed in granite
Ratake series and are nxndjumfn.

normal for the series and are taxadjuncts,
and have less mica in the profile than is normal for the
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General Nature of the Area

This section gii-.-es general information concerning

the survey area. It discusses climate, natural resources,

settlement and farming of the Aren, industry and

transportation, school facilities, and trends in soil use.

Statistics for population and farming ave from reports

I{i.r the Bureau of the Census and the Colorado and
8. Departments of Agviculture.

Climate

Summers in Larimer County Arvea are warm or hot
in most valleys and are much cooler in the mountains.
Winters are cold in the mountains, Valleys are colder
than the lower slopes of adjacent mountains because of
cold air drainage. Precipitation cecurs in the moun-
tains throughout the year, and a deep snowpack ac-
cumulates during winter. Snowmelt generally supplies
much more water than can be used for farming in the
Area. In the valleys precipitation in summer falls as
showers; some thunderstorms oceur., In winter the
ground is covered with snow much of the time, Chinook
winds, which blow downslope and are warm and dry,
often melt and evaporate the snow,

Table 14 gives data on temperature and precipitation
in the survey area. The data were recorded at Fort
Collins and Estes Park, Colorado, during the period
1951-73, Table 15 gives the probable dates of the first
freezing temperature in fall and the last freezing
temperature in spring. Table 16 provides data on the
length of the growing season. 'Fhe climate at Fort
Collins is typical of that of the eastern plains, and the
climate at Estes Park iz typical of that of the higher,
western part of the Area.

In winter the average temperature is 29° F and the
average daily low is 17°, The lowest temperature dur-
ing the entire period of vecord was —41°, ohserved at
Fort Collins on February 1, 1951, On the plains in the
east the average temperature is 69° and the average
daily high is 83° The highest temperature was 162°,
recorded at Fort Collins on June 22, 1954, In the
mountains in the west the average temperature is
607 in summer and the average daily high is 76°. The
highest temperature was 92°, recorded at Estes Park
on June 23, 1954,

Growing degree days, shown in table 14, are equi-
valent to “heat units.,” Starting in spring, they ac-
cumulate by the amount that the average temperature
each day exceeds the base temperature (40° F). The
normal monthly accumulation is used to schedule single
or successive plantings of a crop within the seasonal
limits of the last freeze in spring and the first in fall,

Of the total annual precipitation, 10.5 inches, or
75 percent, generally falls during the period April
through September, which includes the growing season
for most crops, The heaviest 1-day rainfall during the

riod of record was 3.46 inches at Estes Park on

fay 7, 1969. Thunderstorms number about 44 each
year, 24 of which oecur in July and August.

In the eastern part of the Avea the average seasonal
snowfall is 48 inches, The greatest depth of snow on
the ground at any one time during the period was 18
inches, On the average, 18 days have at least 1 inch of
snow on the ground, but the number of days varies
greatly from year to year, In the western part of the
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Aven the average seasonal snowfall is 50 inches. The
greatest depth of snow on the ground at any one time
during the period was 30 inches, On the average, 100
days have at least 1 inch of snow on the ground.

The average relative humidity in midafternoon in
spring is about 35 percent, and during the vest of the
year it is about 42 percent. Humidity is higher at night
in all seasons, ancF the average at dawn is about 75
percent. The sunshine is 72 percent of possible in
summer and 70 percent in winter. The prevailing diree-
tion of the wind is from the south. Average annual
windspeed is 9 miles per hour, and average monthly
windspeed is highest in April at 10.4 miles per hour.

| temperature, as well as ajr tempervature, has
been measured in Larimer County Area. Mean annual
soil temperature, calculated from measurements at a
depth of 20 inches at 24 sites, ranges from 48.8° at an
elevation of 5,600 feet to 40.3° at 7,950 feet. In general
the decrease in mean annual soil temperature is about
0.35" for each 100 feet of increase in elevation. The
mean summer soil temperature ranges from 65.6° at
an elevation of 5,800 feet to 53.7° at 7,950 feet, or a
decrease of about 0.5° for every 100 feet of increase in
elevation.

Three temperature zones are recognized in the Area.
The warmest zone has a mean annual soil temperature
of more than 47°. This zone is mainly on the plains
and lower part of the foothills. Two temperature
Zones are recognized in the mountainous part of the
Area. Both of these have n mean annual secil tempera-
ture of less than 47°. One of these, however, has a
mean summer soil temperature of more than 597, and
the other is characterized by a cooler soil temperature
in summer. In general the cooler soils are at the higher
elevations.

In the plains part of the Area the temperature of
the soil is more than 41° for about 240 days each vear
and is rarely less than 32° at a depth of 20 inches.
At higher elevations in the mountains the soil temper-
ature at a depth of 20 inches is more than 41°% for
about 160 days and is 32° or less for about 90 days
per year.

Natral Resources

About 40 producing oil wells are among the natural
resources in Larimer County Area. Most of these are
located near the town of Wellington in the north-
eastern part of the Arvea, Exploration is continuing.

One of the largest mineral operations in the survey
arvea is a cement plant and guarry near LaPorte. In
addition gypsum quarries arve operated, mainly for use
in the sugar beet and cement industries. Several build-
ing stone and flagstone quarries are in the central part
of the Area. Numerous sand and gravel pits, mainly
iilong' the mujor streams, ave in the eastern part of the

rea.

Much of the timberland in the Area is also used for
grazing. These areas provide timber for such produets
as poles and posts, mainly for local use. Thev also
produce firewood.

Settlement and Farming

The first white settlers in Larimer County Area
were mainly trappers and hunters who entered the
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TABLE 14.—Temperature and precipitation data
[Period of record, 1951-7%]

Estes Park
Temperatura Precipitation
Twe rgin 10 Two yvears in 10
will have— will have—
Average = Avernge
Month Average | Average ) numhbor number
daily daily | Average | Maxi- Mini- of Average of da Averape
Maxi- minis daily I mum | growing | total wit snowfall
mum mum temper- | temper- | degree Legs More |0.10 inch
ature atura days® than— | than— | or more
higher lower
than— | than—
) - F " b Inches Inchen Inches Inchaa
Jamuary —______|  as7 17.1 97.9 50 -3 9 0.38 0.12 0.58 1 7.8
February . 40.4 170 28.7 55 =1 20 A2 A6 63 2 6.7
Mk T —| 438 10.1 1.5 63 -16 a8 78 A4 1.05 3 9.6
52,8 26.4 296 1 -1 85 1.39 45 218 1 74
2.6 34.1 48,4 79 19 264 211 il 3.0 4 B
T2.4 40,9 i 87 s 501 1.84 A1 2.67 1] 0
TE.3 45.7 G2.0 BB a5 GE2 213 111 2056 G 0
Th.4 44.7 60,6 26 a3 GG 2.m 1.00 2.52 [ 0
89,7 37.5 b 83 19 408 1.29 AB 1.97 3 .5
60.3 30,0 45.2 Vil B 189 a2 Lt 1.13 2 3.2
Novembér _ ... 46.8 225 .7 GG -1l 42 il 21 83 2 6.9
December _______| 399 185 202 58 ~18 7 52 16 80 2 7.8
' S RPRRR R b8 29.6 43.2 88 —28 2,884 14.15 11.37 16.76 40 B0.1
Fort Collins
P TLT T, —— = 4.6 13.6 27.6 [ =19 a2 D42 016 0.63 1 T.2
Febmary —oo__ = 44.8 18.2 31.8 70 =1 47 Al 18 452 1 [
March __ 49.4 22.6 a6.1 Th — 8 BE o3 .y 1.55 3 12.0
April - 59.8 32.2 46.1 a1 B 216 1.72 Bl 245 4 §.2
May —_ G8.6 42.7 6.2 B8 27 502 2.70 111 3.97 G 8
June 9.5 51.1 663 96 T Thg 1.82 A8 272 4 0
JUY e 8b.6 56.5 710 08 46 961 1.49 B0 220 4 0
Angngt 23.7 4.6 60,2 96 43 805 1.52 S8 242 3 0
September . __ T6.0 44.7 59.9 g2 20 BOT 1.18 28 1.90 3 B
Qotober .. . 64.7 3.6 49.7 B4 17 318 108 24 1.78 bid 2
November —._____ 50.5 234 6.9 T2 =0 54 52 419 A6 2 6.5
poembey ___ 43.2 16.9 80.0 67 —12 13 A0 07 A6 1 5.7
f'4 . 623 34.2 482 98 -32 4 48T 14.40 10.84 18,15 H 47.8

' A growing degree day is an index of the amount of heat available for

minimum temporatures, dividing the sum by 2, a
erops in the Apr:-a (40°F),

mum an
principal

ﬁﬂant growth. It ean be ealeulated by adding the maxi-

nd subtracting the temperature below which growth is minimal for the

Area in the early 1800's. Later came traders interested
mainly in furs. With the Gold Rush of 1859, many
disappointed gold seekers sought homes in the fertile
valley of the B:i Thompson and Cache La Poudre
Rivers, Most of these early settlers selected land near
water sources. Tt was not until those areas were oe-
cupied that settlement took place on the benches and
uplands,

The early attempts at farming were mainly growing
vegetables and growing and curing the native grass
hay. The gold camps west of Denver were ready
markets for these items. The first wheat was grown in
the late 1860's, and flour mills were built on the Poudre
and Big Thompson Rivers soon afterward. The first
irrigation ditch was established in 1860, and its head-

gate was on the Cache La Poudre River near Bellevue.

Cattle and sheep were raised on the fertile grass-
lands of the Area, but with the advent of homesteading
in the latter part of the 1860's, many of the live-
stock producers moved to nearby Wyoming.

Rerouting the Overland Trail along the South Platte
River to Denver then north to Laramie had much to do
with the early settlement around LaPorte. Also the
stage stop at Virginia Dale was the first division
point on the Overland Trail north of Denver,

Larimer County Area has diversified farming, and
it is one of the leading counties in agricultural pro-
duction in Colorado. In 1972 the acreages of the
prineipal crops were as follows: corn for grain, 3,000
acres; corn for silage, 26,200 acres; wheat, 13,500
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TABLE 15.—Probabilitics of last freezing temperatures in spring and first in fall
Estes Park
Minimum temperaturs
Probability
24" F.or lower 28* F. or lower 32° F, or lower
Spring:
1 year in 10 later than e May 18 June 2 June 19
2years in 10 later than - e May 14 May 28 June 14
5 years in 10 later than TR T e S R May 6 May 21 Jume 4
Fall:
1 year in 10 carlier than U ———— 1T Y September 8 August 27
2oycars-in 10 saxlier than . -| September 22 September 11 August 31
& years in 10 earlier than AN cmmme=e| October 2 Beptember 20 Beptember 8
Fort Collins
Spring:
1 year in 10 later than LT April 28 May 8 May 20
Zyearsin 10 later thom o Apri] 23 May b May 16
& years in 10 later than o gy, April 14 April 26 May 8
Fall:
1 yenr in 10 earlier than - ___| Qctobers Eeptember 24 September 17
2 years in 10 earlior than oo oo o | Ostoberll September 30 September 22
& years in 10 earlier than PSS emm e Outober 21 Detober 10 Oetober 1

TABLE 16.—Growing sensen length

Estes Park
Daily minimum temperature during
growing season
Probability :
Hiséhet than | Higgher than Hi%hcr than
i* F. 23 P, 2* F.
D Days Dags
9 yours in 10 . ___ 129 105 76
Byearain 10 136 110 23
b vears in 10 ... 147 122 a6
2 veavs in 10 oo 159 158 108
1 year in 10 . 165 188 1156
Fort Callins
0 years in 10 .o . ™ 168 148 125
8 years in 10 - 17 154 13z
i years in 10 .. 478 188 166 145
2 years in 10 ________ 203 17T 158
Tyearin 10 . 210G 183 165

aeres; hay, 42,000 acres; barley, 17,600 neres: dry
beans, 4,100 acres; sugar beets, 6,650 ncres: and oats,
4,500 acres. There were approximately 140,000 eattle
and calves; 7,500 dairy cows and heifers; 15,000 hogs
and pigs; and 9,100 stock sheep on farms in 1972,

In recent years large areas of privately owned land,
mainly in the northeastern part of the Area, have been

bought by grazing associations consisting of groups of
ranchers, Land that was formerly held in single owner-
ship is now owned by these various grazing associa-
tions. Each rancher sharves in the grazing rights of
the assoeiation to which he belongs,

The Medicine Bow National Forest was established
in 1897, It became the Coloradse National Forest in
1810, In 1932 it was renamed the Roosevelt National
Forest in honor of President Theadore Roosevelt, who
was largely responsible for ereating the national forest
system. The forest lands ave important for water sup-
ply and recreation for arvea residents and for visitors.

Industry and Transportation

Sugar beet refineries and plants for the production
of electronic equipment, governors and speed controls,
and mobile homes are among the many industries in
Larimer County Avea. In addition, there are many
smaller industries.

Since the Rocky Mountain National Park lies just
west of the Aren, tourism iz a major industry, par-
ticularly during summer, There also ave areas avail-
able for winter sports. Grevhound dog vacing is another
attraction in the Area,

The survey area is served by Interatate Highway 25
and U.S. Highway 287 running north and south and
U.5, Highway 34 running east and west. In addition,
there are many first class State and county highways,
Railroads and buslines pass through the Arvea and
provide transportation for freight and passengers. The
Fort Collins-Loveland Airport, located midway be-
tween the two towns, provides air transportation.
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School Facilities

Good primary and secondary schools are available
in most of the towns in the Area. Colorado State
University, with an enrollment of approximately
17,000 students in 1975, is located in Fort Collins. The
land-grant college was established about 100 years
ago. The main campus consists of about 375 acres
within walking distance of downtown Fort Collins.
The research campus, about 1,620 acres, is west of
Fort Colling near the foothills. Several branch experi-
ment stations throughout the State are operated by
the University.

Trends in Soil Use

Because of the fast-gprowing population, increasing
acveages of land are shifting from farming to urban
use, This is especially evident near the two largest
towns of the Arvea, Fort Collins and Loveland. The
smaller towns have inereased population also, but the
increase is not 8o pronounced, The population of
the county in 1900 was about 12,000; in 1960, about
55,000: and in 1970, almost 90,000, The population
of Fort Colling in 1970 was about 43,000 and of Love-
land, about 16,000,

The number of farms in Larimer County Area in
1954 was 1,521; in 1959, about 1,292; in 1964 about
T795; and in 1969, 766. Acreage of farms dropped from
about 770,000 acres in 1954 to about 580,000 in 1969,
While a part of this drop is due to 8 change in reporting
methods, the data reflect a trend toward more urban
use.
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1.5, Dep. Agrie. Handb, 436, 754 pp., illus.

(4}
(5)

Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as granules, blocks, or
prisms, are called Clods are aggregates produced by
tillage or lm{flng. )

Alkali (sodic) soil. A seoil baving so high a degree of alkalinity
{pH 8.5 or higher), or s¢ high a percentage of exchangeabla
sodium (156 percent or more of the total exchangeable bases),
or both, that plant growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited on land
by streams.

Available water capacity {available moisture eapacity). The ca-
fa::ilar of soils to hold water available for use by most plants.

t iz commonly defined as the difference between the amount
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of so0il water at field moisture capacity and the amount at
wilting peint. It is commonly expressed as inches of water
per inch of soil. The capacity, in inches, in a 60-inch profile
or Lo 4 limiting layer is expressed as—

Inehes
Yoy low e e 0 to &
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Caleareous soil. A soil containing enough caleium carbonate
{commonly with magnesium earbonate) to effervesce (fizz)
vigibly when treated with cold, dilute hydrochlovie acid. A
goil having measurable amounts of caleium carbonate ov
magnesium carbonate.

Clay. As a aoil separate, the mineral soil particles less than
0.002 millimeters in diameter. As @ soil textural class, soil
material that iz 40 percent or more elay, less than 45 per-
cent sand, and less than 40 percent silt.

Clay film. A thin coating of oriented clay on the surface of a
soil aggregate or lining pores or root chanunels, Synonyms:
clay coat, elay skin.

Cobhlestone (or cobble). A vounded or partly rounded fragment
of rock 3 to 10 inches (7.5 to 26 cenlimeters) in diameter.

Colluvium. Soil material, rock fragments, or both moved by
cfeep. glide, or local wash and deposited at the bases of steep
slopes.

Cmml?:nn. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrated compounds or ee-
mented soil grains. The composition of most coneretions ia
unlike that of swrrounding seil. Caleium earbonate and
iron oxide are common compounds in coneretions. )

Consistence, soil. The feel of the soil and the ease with which
a lump can be crushed by the fingers, Terms commonly used
to deseribe consistence are—

Loose ~Noneoherent when dry or moist; does not hold together
in & MAss,

Friable—~When moist, crushes casily under gontle pressure
between thumb and forefinger and can be pressed together
inte a lump.

Firm—When moist, erushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinctly
noticeable.

Plagtie—When wet, readily deformed by moderate pressure
but ean be pressed into a lump; will form a “wire” when
ralled between thumb and forefinger.

Sticky~—When wet, adheres to other material and tends to
streteh somewhat and pull apart rather than te pull free
from other material,

Hard —When dry, mederately resistant to pressure; can be
broken with difficulty betwesn thomb and forefinger.

Soft—When dry, breaks into powder or individual grains
under very slight preasure,

Cemented—Hard; little affected by moistening. i

Cutbanks cave. Unstable walls of euts made by earthmoving
equipment. The sail sloughs easily.

Drainage class (natural). Refers to the frequency and duration
of perieds of saturation or partial saturation during soil
formation, as opposed te altered drainage, which is com-
monly the result of artifieial drainage or irrigation but may
he caused by the sudden deepening of channels or the black-
ing of drainage outlets. Seven clazgses of natural soil drain-
age are recognized;

Frcessively drained.—Water is removed from the soil very
rapidly, Execessively drained soils are commenly vcrfv]
coarse textured, rocky, or shallow, Seme are steep, A
are free of the mottling related to wetness,

Somewhat exceagively drained —Water is removed from the
goil rapidly. Many somewhat excegsively drained soils are
sandy and rapidly pervious, Some are shallow, Some are
go steep that much of the water they receive is lost az
runcif. All are free of the mottling related to wetness,

Well drained.—Water is removed from the soil readily, but
not rapidly. It is available to plants throughout most of
the growing season, and welness does net inhibit growth
of rools for sipnifieant Fcrin-ds during most growing
geasons. Well drained soils are commonly medium tex-
tured. They are mainly free of mottling.

Moderately well drained —Water is removed from the soil
somewhat slowly during some periods. Moderately well
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drained soils are wet for only a short time during the
growing season, but periodically for long enough that
most mesophytic crops are aflected. They commonly have
a slowly pervious layer within or dircetly below the solum,
or iodieally receive high rainfall, or bath.

Soemewhat puarif drained.—Water iz removed slowly enou h
that the aeil iz wet for significant pexiods during t
growing season. Wetness markedly restricts the growth
of mesophytic crops unless artificial dﬁnrm?:.- is provided.
Somewhat poorly drained seils commonly have a slowly
pervious layer, o high water table, additional water from
seepage, nearly continuous rainfall, or o combination of

these,

Poorly draped —Water is removed so slowly that the soil is
gaturated periodically during the growing season or re-
mains wet for long periods. Free waler 15 commonly ot
or near the surface Tor long enough during the growing
season that most mesophytic :ruﬁs cannot be grown unless
the soil is artificially drained. The soil iz not continuously
saturated in layers directly below plow depth. Poor drain-
age results from m high water table, a slowly pervious
layer within the profile, scepage, nearly continuous rain-
fall, or a combination of these. .

Very poorly draincd—Water is removed from the soil a0
slowly that fres water remains ot or on the surface dur-
ing most of the growing season. Unless the soil is artifi-
cially drained, most mcsalphyt[r. erops cannot be grown.

erymson:éy drained soils are commonly level or de-

rossed and are frequently ponded. Yet, where rainfall is
l:.i,p:h and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and
“climatic moors."” i

Eolian soil material, Earthy parent material nmumu}uﬂd
through wind action; commenly refers to sandy material in
dunes or to loess in blankets on the surface.

Fallow. Cropland left idle in order to restore productivity
through accumulation of meisture. Summer fallow is com-
mon in regions of limited rainfall where cercal grainag are
grown. The soil is tilled for at least one growing season for
weed eontrol and *l'“WV,I"‘]I_"Mi““.“ of plant residue.

Field moisture eapaeity. The moisture content of a soil, ex-
pressed as o percentage of the ovendry weight, after the
gravitational, or free, water has drained away; the field
molsture content 2 or 3 days after a seaking rain; also
called normal field eapacity, normal moisture capacity, or
capillary capaeity. :

Flood plain. A nearly level alluvial plain that borders a stream
and is su:tl;:{:a-:l. to floeding unless protected artificially.
Genesis, soil. The mode of arigin of the soil. Refere especially to
the processes or soil-forming factors responsible fov the

formation of the solum, or true soil, from the uneonso
parent material.

Gravel. Rounded or angular fragments of rock up to 3 inches (2
millimeters to 7.5 centimeters) in diameter. An individual
piece is a pebble.

Horizon, soil. A layer of =il apprmcimmlg parallel to the sur-
face, hav:rl%;iwurnct characteriztics produced by soil-forming
processes. The major horizons of mineral soil are as follows:

O lorizen—An orpanic layer, fresh and decaying plant resi-
due, at the surface of a mineral soil.

A horizon—The mineral horizon, formed er forming at or
near the surfaee, in which an accumulation of humified
organic matter iz mixed with the mineral material. Also,
a plowed surface horizon most of which was originally
part of a B horizen.

A2 herizon—A mineral horizon, mainly a residual concentra-
tion of sand and silt high in content of resistant minerals
as a result of the loss of silicate clay, iron, aluminum, or
a combination of these.

B horizon~—The mineral horizgon below an A horizon. The B
horizon is in part a layer of change from the overlying A
to the underlying © horizon. The B horizon also has dis-
tinetive characteristics caunsed (1) by aceumulation of
clay, sesquioxides, humus, or a comhbination of these; (2)
by prismatie or hlocky structure; (3) by redder or
browner eolors than these in the A horizon; or (4) by a
combination of these. The comhbined A and B horizons are

nerally ealled the solum, or true soil. If o soil lacks a B
arizon, the A horizon alone is the solum,

¢ horizon.—The mineral horizon or layer, exeluding indurated
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bedrock, that is little affected by soil-forming processes
and does not have the properties typical of the & or B
horizon, The material HF a C horizen may be either like
or unlike that from which the solum is presumed to have
formed. If the material is known to differ from that in
the solum the Roman numeral 11 precedes the letter C.
R layer.—Consolidated rock beneath the soil, The rock eom-
monly anderlies a © horizen, but can be directly below an
A or & B horizon.
Liquid limit. The moisture content at which the soil passes from
a plastic to a liquid state.

Loess. Fine grained material, dominantly of silt-sized particles,
depozited by wind.
Mottling, soil. Irregular spots of different colors that vary in

nmumber and size. Mottling generally indicates poor aeration
and impeded drainage, Descriptive terms are as follows:

abundance—few, common, and many; size—fine, medium,
and coarse; and contrast—faint, distinet, and prominent,
The size measurements are of the dianmeter along the (g-rrut-
est dimension, Fine indicates less than & millimeters (about
0.2 inch): medium, from 5§ to 15 millimeters (about 0.2 to
0.6 inch); and coarse, more than 15 millimeters (about 0.6

nie and
mineral material in which soil forms. Conselidat bedrack
ia nﬂ!}ﬁm J.mrent material by this concept.

Ped. An individual natural soil aggregate, such as a granule, a
prism, or a block.

Peres slowly, The slow movement of water through the soil ad-
vorsely affecting the specified wse. -

Permeahility, The quality that enables the soil to transmit water
or air, measured a3 the number of inches per hour that
water moves through the seil. Terms d»esc'rlbinﬁ PErme-
ability are very slow (less than 0,06 inch), slow (0.06 Lo 0:20
inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 to
2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0
to 20 inehes), and very rapid (more than 20 inches).

pH value. {See Reaction, soil). A numerical designation of acid-

ity and alkalinity in seil.

Plasticity index. The numerical difference between the liquid
limit and the plastic limit; the range of meisture content
within which the soil remains plastic.

Profile, soil. & verticeal seetion of the soil extending through all
its horizons and into the parent material.

Reaction, seil. The degree of acidity or alkalinity of a seil, ex-
pressed in pH values, A soil that tests to pH 7.0 is described

inch}.
Parent material, The great variety of unconsalidated or

as precisely neutral in reaction beeause it s neither acid nor

alknline. The degree of acidity or alkalinity is expressed

ap—

pH pil

Extremely ncid . Below 45  Mildly alkaline ——._7.4 to 7.8
Very strongly acid__4.510 5.0 Moderately
Strongly acid —caeea 5.1 to 5.5 alkaline ___._...T9to 84
Medium seid ______56to60  Strongly alkaline -85 to 8.0
Slightly meld —————-8.11065 Ver strongly
Neutral - f6to7.2 alkaline -...2.1 and higher

Relief. The elevations or inequalities of a land surface, econ-
gidered collectively.

Runaff. The precipitation discharged in stream channels from a
drainage aren. The water that flows off the land surface
without sinking in is ealled surface runofl; that which enters
the ground before reaching surface strenms is ealled ground-
water runoff or seepage flow from ground walter.

Saline soil. A soil containing soluble salts in an amount that
Impairs growth of plants. A saline soil does not contain
excess exchangeable sodium,

Band. As a soil ae te, individual rock or mineral fragments
from 0.06 millimeters to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural elnss, o
soil that is 85 percent or more sand and not more than 10
percent clay. ;

Seepage, The rapid movement of wator through the soil. Seep-
nge adversely affects the specified use.

Silt. As u soil separate, individual minoral particles that range

n diameter from the upper limit of elay (0,002 millimeter)
to the lower limit of very fine sand (0.05 millimeter). Az a
zoil textural class, soil b iz BO percent or more silt a
lJegs than 12 percent elay.
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Slope classes. The words describing the numerieal slope ranges
are as follows:

Percent
Nearly level oo - i -3
Gently sloping o i -5
Strongly sloping .- S e B=10

gludcmlely Bteep ..

teep
bR s SRR L SR 13 -

Soil. A natural, three-dimensionul body at the earth’s surface
that is capable of uuppurt:zﬂ: plants and has properties re-
sulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relinf over periods of time,

Selum. The upper part of o soil profile, about the C horizon, in
which the processes of soil formation arve active. The solum
in mature soil consists of the A and B horizons, Generally,
the characteristics of the matorial in these horizons are un-
like those of the underlying material. The living roots and
other plant and animal life characteristics of soil are
largely confined to the salum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in
diameter,

Strueture, soil. The arrangement of primary seil particles into
compound particles or aggregates that ave separated from
adjoining a%{;—regntca. The principal forms of seil structure
are—platy (laminated), prismatie (vertical axis of aggre-
gates longer than horizental), columnar (prisms with
rounded tops), hlutkr {angulor or subanpgular), and granu-
lar. Structureless sofls are either single gra[ned' {each grain
by itself, as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the seil,
or partly worked inte the soil, to provide protection from
soil blowing and water erosion after harvest, during prep-
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aration of a seedbed for the next crop, and during the early
growing period of the new erop.

Subsoil. Technically, the B horizen; roughly, the part of the
solum below plow depth.

Substratum, The part of the soil below the solum.

Surface soil. The soil ordinurily moved in tillage, or its equiv-
alent in uncultivated soil, ranging in depth from 4 to 10
inches (10 to 25 centimeters). Frequently designated as the
“plow layer,” or the “Ap hogzon,”

Terrace. An embankment, or ridFe. constructed across sloping
soils on the contour or at a slight angle to the contour. The
torrace intercepts surface runell so L‘r’\{ut it can soak into the
soil or flow slowly to a prepared outlet without harm. A
terrace in a field 15 generally built %o that the field can be
farmed, A terrace intended mainly for drainage has a deep
channel that is maintained in ‘aermananl; gl

Terrace (geologic). An old alluvial plain, ordinurily flat or un-
dulating, bordering a river, a luke, or the sea. A stream
teyrace is frequently ealled a second bottom, in contrast
with a fleod plain, and is seldom subject to overflow. A
marine terrace, generally wide, was deposited by the sen,

Texture, soil. The relative proportions of =and, silt, and clay
particles in a mase of soil, The basic textural eclosses, in
order of inereasing proportions of fine particles, ave sand,
lonmy sand, sandy loam, loam, silt, silt loam, sandy clay
loam, elay loam, silty clay loam, sandy clay, silty clay, and
elay. The sand, loamy sand, and sandy loam claszes may be
further divided by specifving “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soll, eapecinlly the soil structure,
as reluted to the growth of plants. Good tilth refers to the
frinble state amd is associuted with high noncapillary poros-
ity and stable structure. A soil in poor tilth iz nenfriable,
hard, nonageregated, and difficult to HII

Upland. A phyiiographic unit consisting of a dissected piedmant
eroaion surface. Tt is cut on sedimentary rock surfaces ad-
Joining a rugged mountain front and ie covered by a veneesr
of alldvium,
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