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INTRODUCTION

Boulder Real Estate Services/Open Space anticipates returning Field 5 of the
McKenzie property, a former hayfield, to agricultural use to resolve current wind
and water erosion problems. Agricultural use was abandoned on this field prior to
purchase by Boulder Open Space in 1974. Since abandonment, black-tailed prairie
dogs have colonized this field and contribute to the local raptor prey base. Boulder
Open Space has requested an assessment of Field 5 and an adjacent field that is to
be enhanced for wildlife (Field 4), to anticipate and evalutate the ecological
effects of reducing the prairie dog population and returning the abandoned field to
agricultural production. Field 6, adjacent to Fields 5 and 4, is included in this
assessment because it supports a portion of the prairie dog colony and because of

the City's proposed prairie dog management practices for this field.

This report documents the existing environment and the proposed alterations and
analyzes the effects of the proposed alteration on the existing environment. The
analysis is based on data obtained from City and County Open Space personnel, the
U.S.D.A. Soil Conservation Service (SCS), local residents, and three surveys of the
area (17 and 30 May and 17 June 1984). Common and scientific names of plants

and animals used in text are listed in Appendix A.




EXISTING ENVIRONMENT

Location

The McKenzie property is located in northeast Boulder, Colorado and totals 150
acres in Sections 16 and 21 (TIN, R70W) (Fig. 1). The tract is bounded on the west
by Burlington Northern Railroad tracks and Highway 119, on the north by Jay Road,
and on the south by Independence Road.

Land Use
Land uses on and immediately around the property are irrigated agricultural fields
used for haying and cattle grazing, residential, transportation corridors, recreation,

and wildlife land.

This parcel was purchased by the City of Boulder from the McKenzies in 1974 and
is now part of the Open Space System. John McKenzie is the leasee and maintains

most of the property for agricultural purposes.

Physiography
Field #5 is an abandoned irrigated hayfield covering 26 acres (Fig. 1). The field

was planted to grass - hayland in the early to mid-1950's and was hayed and
periodically grazed by cattle until 1972 or 1973 when agricultural use was
terminated. The field is relatively flat but slopes to the north, east, and south
from a wedge-shaped piece of higher ground in the west and center portions of the
field. Wind and water have eroded most topsoil off the wedge-shaped area,
exposing subsoil pebbbles and cobble. This area is dominated by small bindweed.
The northern, northeastern, and southern portions of the field support a mesic
vegetative community dominated by sedges. These areas were in two to four
inches of water during a 30 May site visit. Persisting between the high and low
ground is the hayland grass communtiy. A row of middle-aged Plains cottonwood

borders the northern edge of the field adjacent to Jay Road.

Field 4 covers || acres and borders Field 5 on the west (Fig. |). The central
portion of this field is an alkaline basin (3.3 acres), the northeast corner of which
contains shallow water during wet Springs (April - May). This basin contained a
small amount of water for only several weeks in 1984, Vegetation in the basin is

entirely sedges. Current use of this field is designated as wildlife land.
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Field 6 is 19 acres of subirrigated hayland recently (early May, 1984) tilled and
planted to a nurse crop (see Appendix B for SCS recommendations on this and other
fields on the property). This field is surrounded on three sides by an irrigation

ditch locally supporting young to mature cottonwoods and willows.

Other fields less relevant to this analysis are briefly described and illustrated in

Figure I.

Prairie Dogs
Prairie dogs have been in Fields 4, 5, and 6 for the last |5 years originally

colonizing (or recolonizing) the area from the Burlington Northern Railroad tracks
to the west (Chris Wilson, City of Boulder Open Space, pers. comm.). Prairie dog
numbers have fluctuated widely over the years in concert with other towns in the
area. The McKenzie population crashed in 1983; however, the cause and remaining
base population was not identified. As of 1983, 172 prairie dog colonies existed in

Boulder County (Rich Koopman, Boulder County Open Space, pers. comm.).

During late June, 1984, prairie dogs occupied 34.86 acres of Open Space on the
north end of the McKenzie property, three acres of Burlington Northern Railroad
right-of-way, 14.9 acres of Open Space on the south end of the McKenzie Property
(Field 13), and 18 acres of the adjacent Reynolds property.

The prairie dogs in fields 4,5,and é and those along the railroad tracks represent
one colony subdivided into two "wards" (King 1955), or subcolonies, by the
irrigation ditch surrounding Field 6. Residents of Field 6 may frequently see or
hear residents of Fields 4 and 5 (and vice versa), but communications between

these wards are rare (Hoogland 1981).

In Field 5, prairie dogs are restricted to the 7.3 acres of "high" ground in the west
and central portions of the field because of the high water table, particularly in
spring. All holes located outside this area were flooded during a 30 May site visit.
These flooded holes are used later in the year by adults and dispersing juveniles

after the water table drops.




Prairie dogs inhabit the 5.3 acres of higher ground in field 4 and are restricted
from the 3.3 acre ephemeral wetland in the northeast corner of the field until after
the water table drops. Initial productivity in 1984 at this and other local colonies
appears to be excellent. The number of six to eight week old young per litter

ranged between four and six.

Prairie dogs also inhabit 14.9 acres on the south end of McKenzie Field 13 and 18
acres on the adjacent Reynolds property (Fig. I). Another sizable town within the
Open Space system is located 0.5 miles east of Field 5 on the Andrus property.
While these towns are not directly associated with Fields 4 and 5, they are likely
within the same home range of the large raptors which prey on prairie dogs in the
fields proposed for development and enhancement. Prairie dogs are available as
raptor prey from March to July and, intermittently during favorable weather, from

September to February; they estivate in July and August.

Raptors
Nine species of raptors have been observed on or around fields 4, 5, and 6; however,

because of different sizes, abundances, and/or activity patterns, some are more

important as prairie dog predators than others.

Red-tailed hawks are the most common raptor in the area capable of taking prairie
dogs. Although red-tails may prey on prairie dogs, they are thought to be
relatively unimportant prairie dog predators compared to golden eagles and
ferruginous hawks, possibly because of their small size (Bent 1937, Longhurst 1944,
King 1955, Campbell and Clark 1981). This predator/prey size assessment also
applies to Rough-legged hawks, Swainson's hawks (Koford 1958), Northern harriers
(Koford 1958, Tyler 1968), prairie falcons (Koford 1958, Tyler 1968), and American
kestrels (Tyler 1968) which seasonally inhabit the area.

Golden eagles and ferruginous hawks are considered important prairie dog
predators (Koford 1958, Tyler 1968, Campbell and Clark 1981); however, because of
their low abundance in the areaq, the relatively small size of the prairie dog colony,
and the high level and type of vehicular activity bordering these fields, this area

cannot be considered an important hunting area for either of these species.




Great horned owls, which are largely nocturnal, are probably insignificant

predators of diurnal prairie dogs. Burrowing owls do not inhabit these fields.

Inexperienced, juvenile prairie dogs are undoubtedly taken by red-tails and other
smaller raptors (primarily prairie falcons) and red-tailed hawks, ferruginous hawks,
rough-legged hawks, and prairie falcons may seasonally prey on adults; however,
the mice, voles, ground squirrels, and rabbits inhabiting these fields probably
contribute more to the raptor prey base than do the prairie dogs. In 1984 there

were no active nests of large, diurnal raptors on the McKenzie property.

Other Wildlife Groups

No trapping has been conducted to assess to small mammal community, however, it

is probably similar to other "go-back" agricultural fields in the area.
Approximately 90-95% of individuals present are probably deer mice. Other
species may include prairie voles, northern pocket gophers, western harvest mice,
thirteen-lined ground squirrels, and desert cottontails. Species of possible

occurance include the masked shrew, meadow vole and hispid pocket mouse.

A number of shore birds including killdeer, sandpipers, and occasionally, American
avocets, White-faced ibis, and black-necked stilts, use the ephemeral wetland in
the northeast corner of Field 4 during wet Springs. No breeding bird studies have
been conducted on the area; however, based on preliminary results of an ongoing
Boulder Open Space bird study, such subirrigated and nonirrigated agricultural
fields are some of the least productive habitats in the area. Species common on
these fields include western meadowlarks, Brewer's blackbirds, European starlings,

killdeer, vesper sparrows, red-winged blackbirds and barn swallows.

Striped skunk, raccoon, and red fox are the common predators in the area. Badgers

probably do not occur in these fields although they are found in the area.




PROPOSED ALTERATION

The City of Boulder proposes to redevelop and manage Field 5 as an irrigated
hayfield. The field will be leveled by moving soil from the higher central area to
lower areas along the north, east, and south sides of the field. Specific guidelines
for this manipulation, seed mixtures, and proposed management recommendations
are provided in a 1984 Soil Conservation Service (SCS) report presented in
Appendix B. Prairie dogs which persist in this field will be poisioned if they reach
levels detrimental to the haycrop. (Chris Wilson, City of Boulder Open Space, pers.

comm.).

Field 4 will be enhanced for wildlife by dredging the present wetland basin to
create a pond, establishing windbreaks along the field's western border, and
establishing riparian vegetation around the pond's periphery. Prairie dogs will be
allowed to maintain an equilibrium with the post-modification habitat. SCS
wildlife enhancement and management recommendations for this field are

presented in Appendix B.

Field 6 will be seeded and managed as an alfalfa field. Prairie dogs persisting in
this field will be poisioned if they attain levels detrimental to the alfalfa. A
windbreak, continuous with that of Field 4 will be established along the field's
western end to reduce soil erosion, control snow deposition, conserve moisture, and
enhance aesthetics (SCS 1984, Appendix B).

Prairie dogs inhabiting Field 13, the adjacent Reynolds property, and other local

colonies are not scheduled for poisioning.




EFFECTS OF THE PROPOSED ALTERATION ON THE EXISTING ENVIRONMENT

Implementing the proposed action on Field 5 will effect the loss of approximately
60-80 adult and juvenile prairie dogs and approximately 8 acres of the present
colony. Although recolonization will occur, a high level of recolonization will
initiate poisioning by City personnel. Composition of the field's small mammal
community may change in species richness and the number of individuals composing
each species, however, the deer mouse should continue to represent approximately
90% of the individuals present. The potential prey base available for raptors will
initially drop to almost zero, as the field is torn up and leveled, then increase to a
level below that which now exists. Mowed, irrigated hayfields are relatively
depauperate of small mammals. Raptors which now hunt this field may continue to
do so, however there will be better hunting areas nearby. Kestrels should continue
hunting this field at previous levels. If the field is irrigated, breeding bird use of

this field should increase.

Dredging the present wetland in Field 4 to establish a pond will not benefit the
wildlife community. A drainage area of approximately 60 acres is required for
each acre-foot of water stored in a pond in the Boulder area (SCS 1973). Although
the proposed pond would have a storage capacity of less than one acre-foot, the
entire drainage basin for this field is only || acres including the 3.3 acre wetland.
The amount of water gained by sloping this field to concentrate runnoff in the pond
would not significantly extend the amount of standing water or the amount of time
standing water is available. Furthermore, it may take over 10 years to reestablish

the type of wetland now present.

Trees and shrubs composing the windbreak and riparian vegetation will benefit the
wildlife community; however, it is unlikely establishment will be successful if
supplementary watering is not used. Breeding birds will be the major beneficiary

of this vegetative enhancement.

If the pond is established, approximately 4.5 acres of summer prairie dog habitat
will be lost to the pond and the riparian vegetation which develops around it.
Construction impacts will initially reduce small mammal numbers, however,
richness may increase over present levels because of greater habitat complexity.

Changes in raptor use of this field should not be noticeable.



Abundance of breeding birds and small mammals will increase as the alfalfa
develops in Field 6. Prairie dogs will be allowed to exist at a low level, however,
they will be poisioned when they reach levels detrimental to the crop. Raptor use

of this field should not change significantly.

Overall, 78% of this 37.86 acre prairie dog colony will be eliminated or reduced to
lower densities leaving 8.3 acres of the colony (5.3 acres on Field 4 and 3 acres on
the Burlington Northern right-of-way) undisturbed. Although this is a significant
reduction in colony size, the remaining population is a viable one since these three

fields were originally colonized by animals inhabiting the railroad right-of-way.

Because raptor use of prairie dogs on these three fields appears to be low, because
other prairie dog colonies exist nearby, and because sufficient area remains for the
prairie dogs on Field 4, along the railroad tracks, and marginally in Fields 5 and 6,
the proposed actions should not locally effect any significant ecological
consequences. It is difficult to assess, however, at what point the cummulative
losses of hunting areas, perhaps in concert with other synergists, will initiate a

reduction in an area's raptor population.
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APPENDIX A.

COMMON NAME

PLANTS
Small Bindweed
Sedge
Plains Cottonwood
Willow
Alfalfa
ANIMALS
MAMMALS

Masked Shrew

Desert Cottontail
Thirteen-lined Ground Squirrel
Black-tailed Prairie Dog
Northern Pocket Gopher
Hispid Pocket Mouse
Western Harvest Mouse
Deer Mouse

Northern Grasshopper Mouse
Meadow Vole

Prairie Vole

Red Fox

Raccoon

Badger

Striped Skunk

LIST OF COMMON AND SCIENTIFIC NAMES USED IN TEXT

SCIENTIFIC NAME

Convolvulus arvensis

Carex spp.

Populus sargentii

Salix spp.

Medicago sativa

Sorex cinereus

Sylvilagus audubonii

Spermophilus tridecemlineatus

Cyomys ludovicianus

Thomomys talpoides

Perognathus hispidus

Reithrodontomys megalotus

Peromyscus maniculatus

Onychomys leucogaster

Microtus pennsylvanicus

M. ochrogaster
Vulpes vulpes
Procyon lotor

Taxidea taxus

Mephitus mephitus




BIRDS

Northern Harrier
Rough-legged Hawk
Ferruginous Hawk
Red-tailed Hawk
Swainson's Hawk
Golden Eagle
Prairie Falcon
American Kestrel
White-faced Ibis
American A\)ocef
Black-necked Stilt
Killdeer

Great Horned Owl
Burrowing Owl

Barn Swallow
European Starling
Western Meadow lark
Red-winged Blackbird
Brewer's Blackbird

Vesper Sparrow

Circus cyanus

Buteo logopus

B. regalis
B. jamaicensis

B. swainsoni

Aquila crysaetos

Falco mexicanus

F. sparverius
Plegadis chihi

Recurvirostra americana

Himantopus mexicanus

Charadrius vociferus

Bubo virginuanus

Athene cunnicularia

Hirundo rustica

Sturnus vulgaris

Sturnella neglecta

Agelaius phoeniceus

Euphaqus cyanocephalus

Pooecetes gramineus




APPENDIX B. FEBRUARY, 1984 SOIL CONSERVATION SERVICE REPORT ON THE
MCKENZIE PROPERTY.
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Runof! is slow on this soil. The erosion hazard is slight,

Al of the acreage of this soil is used for irrigated
crops. (Capability unit ITw-2, irrigated; tree suitability
group 5) o S

Calkins sandy loam, 1 to 3 percent:slopes {Cafl—
This soil is on stream terraces and bottoms in the ez'l,stf_a_r."n
part of the Area. In most places it dccurs as long, narrow
areas morée than 20 acresin size.: | :

Included with this soil in mapping are smull areas of
Calkins sandy loam, 0 to 1 percent slopes,-and McClave
clay loam. These included soils make up about 15 percent.
of each mapped area. o :

Runoff is slow on this soil. "The erosion hazard is mod-
erate, ' : :
All of the acreage of this soil is used for irrigated
crops. (CGapability unit’ FTw-2, irrigated; -tree suitability
group 5)

Colby Series - Col e , ‘

The Colby series is made up of deep, well-drained soils.
These soils formed on upland slopes i loamy, uniform
wind-deposited material, Slopes are 1 to 9 percent. Kleva-
tiong -are 1900 to 5,500 feet. The: native vegetation is
mainly short grasses. Annual precipitation is 14 to 18
inches. Mean annual air temperature is 48° to 52° F.,
and the frost-free season is about 140 to 155 days.

In a representative profile the surface layer is brown

silty elay loam about 12 inches thick. Underlying this is .‘
- Thig

pale-brown and light yellowish-brown silty clay loam
and clay loam about 48 inches thick. Soil reaction is mod-
crately alkaline. This soil is strongly calcareous through-
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. rlncl\ Below this, at a depth of 30 inches, is shale. ln the
‘mnfaco layer and subsoil, soil reaction 1s slightly acid,
and in the underlying material, it is moderately alkaline.
+Kuteh soils have slow p('nnmblllt\ \\(ulablc water
‘apacity for the profile is moderate. Roots can penctrate
to a depth of 20 to 40 inches.
These soils are used for irrigated and dryland erops and
for pasture,
“Representative profile of Kuteh clay loam, 3 to 9 percent
‘ slopos, located 2,340 feet east and 400 feet north of the
southivest corner of see. 11, T. 1 5., RTOW.:
L AI)——O to 7 inches, dark grayish-brown (10YR 4/2) clay loam,
- very dark grayish brown (10YR 3/2) when moist:
- T _- weak, coarse, subangular blocky structure that parts
. STL ot nmd(er:llc, medinm, granular; very leird, firmng
G - slightly acid; clear, smooth boundary.
to’ 22 inches, brown (10YR 5/3) clay, dark brown
) . (1aYR 4/3) when moist ; moderate, coarse, sabaugular
R . blocky structure that parts to moderate, medium,
Lo . . -angular blocky; extremely hard, firm; thin patchy
B . clay films on aggregate faces; slightly aecld; clear,
o bmnoth houndary.
(1(11—-—"2 to ‘30 inches, light brownish-gray (2.5Y G/2) clay,
grayish hrown (2.5Y 5H/2) when moist ; massive; ox-
tremely harvd, very firm calenrveous: commen, fine o
" conrse, prominent, \\Inl(- CHOY IR S/2) soff ingsses of
lime; moderately alkaline; gradual, smooth bound-

’ . ary.
© . C2—30 inches, gray calcareous shale.

_ The Ap horizon ranges from 6 to 12 inches in thickKness and
from clay leam to light clay in texture. The struciure of the
B2 horizon ranges from weak prismatic to moderate, coarse
and medium, subangular blocky and blocky. Depth to shale
_ranges from 20 to 40 inches.

Kutch clay loam, 3 to 9 percent slopes (KuD) —This

“+ -.acres in size. In some places scattered gravel and caobble-
.. stonesare on the surface.
“Included with this soil in nmapping are small (u'caq of
;,Nmm clay loam, 5 to 9 percent slopes: Samsil elay, 3 to
o B peréent slopes; Tenohill silty elay lown, 3 to 9 percent
' SlOp(’S‘ and Shingle loam. These included soils make up
+ .about 15 percent of each mapped area.
. "Runoff is rapid on this soil. The crosion hazard is high.
“All of the acreage of this soil is used for irrigated and
dryhnd crops and for native pasture. (Capablhty units
. IVe-1, irrigated, and VIe-1, nonirrigated ; tree suitability
“iogroup 3) ' :

Laporte Serles

The- Laporte scries is made up of shallow, well- dramod
= _smls. These soils formed.on upland ridges in loamy resid-
.. in derived from limestone and hmy shale. Slopes are
CCR b 20 pereent. Elevations arve 5200 to 5,800, The native
S ovegetation is maminly short and mid grasses. Annual pre-
ripitation i 12 1o 18 inches, Mean annual wir {emperatmre
vy JS 18° to 52° I, and the frost-free season is about 140 to
155 days.

In a representative profile the surface layer is strongly
caleareous, grayish-brown very fine sundy loam about 8§
" inches tlnck The underlying material is strongly cal-
" carcous, pale-brown loam, about 5 inches thick, that over-
lies limestone: Soil u-‘utmn is moderately alkaline,

Laporte soils have moderate permeability. Available

18
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soil is on the uplands, mainly in the south-central part
- of the Avea. In-most places it is in areas more than 20
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water capacity for the profile is low. Roots can. penetrate
to a depth of between 10 to 20 inches.

These soils are used mainly for pasture or range, but.
in some areas the underlying lunestone is used for the
manufacture of cement.

Representative profile of Laporte very fine sandy loam,
5 to 20 percent slopes, located 1,820 feet west and 1,320
feet. north of the southeast corner of see. 16, T. 3 1\., R.
TONV.:

Al—0 to 8 inches, grayish-brown (10YR 5/2) very fine saudy
loam, very dark grayish brown -(10YR 3/2) when
moist; wenk, medium, subangular blocky structure
that parts to weak, flne, granular; soft, very friable;
strongly calcareous moderately alkuline clear wavy

. houndary.

—R to 13 inches, pale- -brown (IGYR 6/3) loam, bromx (10YR
5/8) when moist; weak; medium, subangulm IMocky

' structure; soft, t‘mable strongly calcateous ‘moder-
ately alkaline ; clear, wavy boundary. ‘

R—13 to 20 inches, gruy Hmeéstone.

The A horizon ranges from 6 to.10 Inches in thickness and -
fronn very fine snndy loam to loam in texture. Depths to lime-
stone ranges from 10 to 20 inches. These soils are typically
caleareous, but in some places are leached in the upper few
inches. From 0 to 16 pereent of the soil materind {s limestone
chips, )

Laporte very fine sandy loani, 5 to 20 percent slopes ‘
(laB).—This soil is on tops and sides of ridges in the north-
western part of the Area. In'most places it occurs as long,
narrow areas morve than 15 acres in size. .

Ing lmlod with this soil-in mapping are some small areas’
of Mimvel loam and near ridgetops, areas of Rock out--
crop only a few feet wide. Also included is a Laporte-like
soil that has limestone af dvpths below 20 to 40 inches.
These included soils and, Rock outcrop mal\e up about 15
percent. of each mapped area.

Runoft is medium to rapid’ on" this soil. The erosion
hazard is high. Available water capacity is ]m\ because
of the depth to limestone.

/This soil is too shallow to be enltivated. ;\lmnst all of
the acreage is in range or ])n\hu(' ((‘upulnht\ unit Vie-3,
nmmn«ratod heusmtulnht\ moup 6)

Longmont Serle

The Tongmont series is. mad(, up of deop, poml\
drained, snlty and alkaline smls. ‘These soils formed on
terraces and upland swales in clayey alluvium derived
from shale. Slopes are 0 to '3 percent. Elevations are
4,900 to 5,500 feet. The native' vegetation is mamly alkali
sacaton and inland saltgrass. Annual precipitation is 12
to 18 inches. Mean annual air temperature is 48° to 52°
F., and the frost-free season is about 140 to 155 days.

In a representative profile the surface layer is calear-
cons, light brownish-gray and light olive-brown elay about.
21 inches thick, The underlying material is ealearcous,
light olive-brown and pale- nlivv clay to a depth of 60
inches or more, "This material is mottled and his Lypsum
segregations, Soil reaction in the surface layer is strongly

' allmlmv and in the underlving material it is modmuto]v

alkaline.
Longmont soils have slow permeabnhty Avmlablo water
qnmty for the profile is high. Roots can penetrate to a
depth of 60 inches or more and the seasonal high \\dtm
table is between a depth of 2and 4 feet




e
'

"l
| l
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These soils are used for pasture, homesites, and indus-
trial sites,
Representative profile of Longmont clay, 0 to 3 perc"nt

" slopes, located 500 feet north and 100 feet w est of the south

qufu*terof sec. 13, T.2N,,R. 70 W.:

.\11—-0 to 5 inches, light brownish-gray (2.5Y 6/2) clay, gray-
ish brown (2.5Y 4/2) when moist; weak, medium,
N subangular Mocky structure; hard, hrm citleareous;
strongly alkaline ;. clear, smooth boumdary.
Al12—5 to 21 inches, light olive-hrown (2.5Y §i/3) clay, olive
© brown (2.5Y 4/3) when moist; weak, course, subau-
- gular blocky structure; extromo]) hard, very firm;
_ * caleareous ; strongly atkaline; diffuse lmun(lnry
) Clcsca———-21 to 31 mches, light olive-brown (2.5Y 5/3) clay
. ~ with many, medium, distinct vellnwnsh hrown (10YR
= 5/4) mottles, dark grayish brown (2.5Y 4/3) when
moist; massive; extremely hard, very firm: calceare-
. ous; common, ﬁne to medium clusters of " gypsum

crystals and few, fine to medium, hard lime¢ conere- -

‘ _tions; strongly alkaline; gradual, diffuse boundary.
E L2cscag-31 to 60 inches, pale-olive (5Y 6/3) clay with eom-
mon, medium, distinet olive (5Y 4/3) mottles, olive
(5Y 5/3) when moist; massive; extremely hard, very
firm; calcareous; common, ﬁIlL to medium clusters
of gypsum crystals and few to common, fine and me-

YL dium, hard lime concretions; moderitely ajlealine.

The Al horizon ranges from 12 to 24 inches in thickness and
from clay loam to clay or silty clay in texture. The C horizon
ranges from heavy clay loam to clay in texture, In most places
_shale is at a depth of more thau 60 inches, but in a few areas

- it is between depths of 40 uml‘ GO inches.

ent_slopes (loB).—T lus
sml is in the eastern part of the Area. A few soil areas
are:somewhat concave. In most places this soil is in u‘regu—

ylar areas more than 20 acres in size.

Included with this soil in mapping is a Longmont-like
'soil that has shale at a depth of less than 40 inches. Also
included, ‘are small areas of Colby silty clay loam, wet,
0 to 3 percent slopes; and small areas of Heldt c]ay, 0 to
.3 percent: slopes. These included soils make up about 10

rpercent of eac mapped area.

"In most places runoff is slow, but some coneave areas
arc ponded. The crosion hazurd is slight. Drinage and

- removal of salt and alkali are diffieult boc wise this, soil is

slowly permeable.

‘Almost all of the acreage ot this soil is in pasture, except
for some areas that are urbanizefl. Efforts to establish
better, stands of grass have been partly successful.
(Capablhty unit VIw-1, nonirrigated; tree suitability
group 6)

Loveland Serles

“The. Toveland series is made up of deep, somewhat
poorly. drained soils. These soils formed on terraces and
hottom lands in loamy alluvium that overlies gravelly

- and sandy materials. Slopes are 0 to 1 percent. Elevations

are . 4,900 to 5500 feet. The native vegetation is mainly
bluogmsq and blue grama. Annual pr(x,lplmhon is 12 to
18 inches. Mean annual air temperature is 48° to 52° F.,
and the frost-free season is about 140 to 155 days.

Ina wplesont.xtlvo profile the surface layer is calcar-
-eous, dark grayish-brown light clay loam about 20 inches
thick. Tt is mottled in the lower part. The underlying
material, about 10 inches thick, is strongly calcarcous,
grayish- brown light, clay loam that is mottled. Underly-
ing this to a d(,pth of 60 inches or more is mottled, light,
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brownish-gray gravelly sand. In the surface layer and
underlying material soil reaction is moderately alkaline,
and in"the substratum it is mildly-alkaline. In most: areas,

aypsum crystals and soft hme sewregmons are present in:

some layers. ‘
Loveland soils have moderate permeablhty.'A\ ailable

water capacity for the profile is moderate to high, depend-

ing upon the depth to very gravelly sand. Roots can pene-

trate to a depth of 60 inches or more, and the seasonal

high water table isat.n depth of 2'to 4 feet.
These soils are used for pasture and. orops. In some areas
they are a source of gravel for construction.
Representative ]nohlv of Loveland clay loim, 0 to 1 pel-

cent. slopes, in an area of Loveland soils lo¢ated 70 feet east

and 2,310 feet south of the nolthwmt corner of sec. 11, T.
2 N, R 69 W.: . .

Al11—0 to 11 inches, dark grath brown (10YR 4/ ) light
“clay loam, very dark brown (10YR 2/2) when moist;
moderate, fine and medium, granular structure; soft,
very friable; culcareous; moderately alkaline; clear,
smooth boundary. .

A12-11 to 20 inches, dark grayish brown (10YR 4/2) light
clay loam with common, medium, distinet yellowish-
brown (10YR §/4) mottles; very dark brown (10YR
2/2) when moist; weak, medium, subangular blocky
structure; hard, firm; caleareous; moderately ulka-
line; abrupt, smooth boundary

Clesea—20 to 30 inches, grayish-brown (10YR 5/2) light cla)
loam with common, medxum, distinet, yellowish-brown
(10YR . 6/4 and 6/6) wmottles, dark grayish brown

“a, (10YR 4/2) when moist; massive; hard,

: strongly cialeareous; few'. m conunon, fine to medmm
clusters of .gypsuni crystals, and common, medium
and coarse, soft white lime segregatxons .moderately

" alkaline; clear, wavy boundary.

1102380 to 60 mches, light brownish- ;..my (10)’R ﬁ/") very
gravelly. sand with many, medium, distincet, strong-
brown (7.5YR 5768) mottles,grayish brown (10YR
5/2) when moist ; single m':um-(l
moist; mildly alkaline,

The A horizon ranges from 18 to "3 mches in thickneqs and.

from sandy clay loam to clay loam 'in texture. The C hotizon
ranges from loam to clay loam or.sandy elay loam in texture.
Depth to underlying sand m' gravel mnge fmm 20 to 40
inches.

Loveland soils (0to 1 pmcont slopes) (Lv) —These soils
are on stream terraces and bottoms in the eastern part of
the Area. In most places they arein ir 1'egulm areas more
than €0 acres in size.

The profile of these soilsis similar to the one described as

representative for the series, | but the texture of the surface
layer ranges from sandy clay loam to clay loam.

Included with these soils in mapping is a Loveland- hko

soil that has a lighter colored surface layer. Also included .

are gravel bars Jess than 1 acre in size, small areas of
McClave clay loam, and areas of Niwot soils. These in-
cluded soils and gravel bars make up about 15 percent. of
each mapped area o

Runofl is slow on these soils.
shght,

Al of the l(‘ledg(‘ of these soils is used for irrigated
crops or pasture. (Capability unit I1Tw-1, irrigated ; tree
snitability group 5)

Made Land

The erosion hazard is

Made land (Ma) is on nem]y level areas along St. Vrain
This land 1s

Creck near the ecastern edge of, tho Area.

friable;

Joose when dry and
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9’ feet south and 60 feet west of the center of see. 11, T

2N R.6OW.:

: Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) light clay
. * .. loam, very dark brown (10YR 2/2) when moist;

. strong, medium, granoular structure; soft, very fri-
. .+, able; neutral ; clear, smooth boundary.

loam, very dark grayish brown (10YR 3/2) when
moist ; weak, fine, subangular blocky structure; hard,

v fim; neutral @ gradaal, wavy boundary,
' 13g—19 to 40 inches, grayish-brown (T0YR 5/2) Jight clay

' toam with many fine, distinct, brown (7.5YR §5/4)

_ mottles; very dark grayish brown (10YR 3/2) when.

hard, firm ; neutral; gradual, wavy boundary.

to 60 inches, brown (10YR 5/3) light clay ot with

many, large, distinet, hrown (7.5YR 5/4) mottles;
[ brown (10YR 4/3) when moist : massive, slightly hard,

very. friable ; neutral.

.::‘.l_‘ The A horizon ranges from 235 to 40 inches in thicknesk.
“Mottles are present in the lower part of the A horizon. The C

* horizon is typically a light clay loam or loam, but in places
i l;t is sandy loam. Some areas are underlain by sand and gravel

E l o moist; weak, medium, subangular blocky structure;
.- HC1g—40

" Mlat a depth of more than 40 inches.

.-

llcClave clay loam (0 to 1 percent slopes) (Mm).—This
~doil is on stream terraces and hottoms in the eastern pavt

s 1n size. :

- lhcluded with this soil in mapping are small arveas of
Calkins sandy loam, 0 to 1 percent slopes, and Loveland
‘sqids’ Also included is a M('C}nvc-]ikv sotl that has a heavy
cll loam snurface layei less than 24 inches thick. In
» ]p Bces, the surface layer is light colored, the subsoil is a
heavy loam, and lime occurs throughout the profile, In-

iﬂil\ed soils make up abont 15 percent of each mapped
ol

-7"All of the acreage of this soil is used for irrigated crops.
Same areas are used to produce vegetables. Some of those
'ni:s that have a water table between depths of 2 and 3
@ are used forirrigated pasture. (Capability unit IIw-1,

v

_hrrigated ; tree suitability group 5)

derland Series

s that formed on old high terraces and alluvial fans.
» 50118 developed in loamy alluvium that contains many
blestones and other stones. Slopes are 1 to 12 percent.
‘Elevations are 5,500 to 6,500 feet. The native vegetation
isgrainly tall grasses and mid grasses. Annual precipita-
ti is-15 to 20 inches. Mean annual air temperature is
49 to 52° F., and the frost-free season is about 140
to 155 days. . .

n a representative profile the surface layer is hrown
IRy cobbly sandy o abouti 4 inches thick, "Phe snbsoil,
aMut 16 inches thick, 1 brown and reddish-hrown, heavy
conrse sandy loam and very cobbly sandy clay Joam,
“tderlying these materials to a depth of 60 inches or
nillee is. reddish-brown very cobbly coarse sandy loam.
'Soil reaction is neutral.

= Nederland soils have moderate permeability. Available
wiker capacity for the profile is moderate. Roots can pene-
.t e to a depth of 60 inches or move. :

. These soils are used mostly for range, but some areas
nir the larger towns are used for homesites.

S,

‘A12—7 to 19 inches, grayish-brown, (10YR 5/2) light clay

he Aven. In most places it oceurs as areas more than 20

unoff is slow on this soil. The erosion hazard is slight. '

I'he Nederland. series is made up of deep, well-drained .
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Representative profile of Nederland very cobbly sandy
loam, 1 to 12 percent slopes, located 950 feet north of
center of sec. 28, T. 1 8., R. 70 W.:

A1—0 to 4 inches, brown (T.5YR 5/2) very coblbly sandy lﬂilll'l,
dark brown (7.5YR 3/2) when moist; mndfmle. fine,
granular strueture; soft, very friable; - 50 percent
gravel and cobblestones; neutral; clear, smooth
boundary. . ; }

Bli- 1 {o 7 inches, brown (7.5YR 5/3) very cobbly heavy.
conrse xandy loam, dark ‘brown (TOHYR 3/3) when
moist; weak, medium, subangular blocky structure
that parts to moderate, fine, granular: hard, friable;
few thin clay films on the faces of peds and as eoat-
ings on gravel and cobblestones; 50..percent gravel
and cobbles: neutral; clear. smooth boundary.

B2t--T to 15 inches, reddish-hrown (5YR 5/8) very cobbly
sandy clay loam, dark reddish Drown (5YR 3/3)
when moist; weak, mediim, prismatic- structurc

. that parts. to moderate, medium, subangular blocky ;
extremely. hard, friable; many thin clay films on
 faces of peds, as coatings on sand and gravel frag-
ments, and as bridges between,sand grains; 50 per-
cent gravel and cobblestones; neutral; gradual, wavy
boundary. : ©o

“B3t—15 to 20 inches, reddish-brown (2.5YR 5/4) very cobbly
light sandy elay loam, reddish brown (2.5YR 4/4)
when moist o wenk, modium, subangular blocky strie-
ture; extremely harvd, -very friable; few thin clay
films on the vertieal faces ol peds, as coatings on
sand grains, and as bridges between -sand grains; 60
percent cobblestones and. gravel; neutral: gradual,
wavy boundary. .

C--20 to 60 inches., reddish-brown (2.5YR 5/4) very cobbly

o, conrse sandy lowm, reddish brown (25YR 4/4) when

= moist; massive; extremely hard, very friable; 60
percent cobbles and gravel ; neutral. ‘

The A horizon fanges frém 3 to' 6 inches in thickness. Con-
tent of rock fragments in the A and B horizons ranges from
850 to 70 percent. The C horizon ranges from light sandy clay
loam to sandy loam in texture: Content of coarse fragments’
in the C horizon is more than 50 percent. , s

Nederland very cobbly sandy loant, 1 to 12 pgrg:f;ut
slopes (NdD].—T1 :

.—This soil is on outwash fans and on_the
uplands in. the central part of the Avea. Tn most places
It ocenrs as arcas more than H0 acres in size. These areas
have many stones and cobblestones on the surface.

Included with this soil in mapping are some soils that
lack a sandy clay loam subsoil and that are very stony
and cobbly sandy Toam throughout the profile. Also in-
cluded, near the eastern edge of outwash fans, are some
small areas of Valmont cobbly clay loam, 1 to 5 percent
slopes. The included soils make up about 20 percent of
each mapped area.” ... "« o o

Runéft is slow to medium on.this soil. The erosion
hazard is slight. '

Most of the acreage of this soil is nused for range or
pasture. Many areas near Boulder are used as homesites.
(Capability unit. VITs-1. nonirrigated; tree suitability
group 6) ' : -

Niwot Series

The Niwot series is made up of deep, somewhat poorly
drained soils that are shallow over gravelly sand. These
soils formed on low terraces. and bottom lands in loamy
alluvium superimposed over sand and gravel. Slopes are
0 to 1 percent. Elevations are 4,900 to 5,500 feet. The
native vegetation s mainly bromegrass and water-toler-
ant grasses. Annual precipitation is 12 to 18 inches. Mean
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BOULDER COUNTY

- R--32 to 680 inches, reddish-brown (2.5YR 5/4) noncalcare-
ons Lyons sandstone with flagstone cleavage.

The Al horizon ranges from 0 to 4 inches in thickness,
. And the A2 horizon ranges from 7 to 18 inches in thickness
Fiv- A horizon ranges from lonmy fine sand to heavy loamy
sand in texture. The B2t horizon ranges from 14 to 24 inches
in thickness and from heavy clay loam to clay in texture.
Amount of stones ranges from' 35 to 80 percent throughout

" the profile. '

Pinata-Rock outcrop complex, 5 to 55 percent slopes
[PeFl.—This complex is on upland ridges in the north-
western part of the Area. It is about 45 percent Pinata
very stony loamy fine sand and about 35 pereent Rock
outcrop.“The Pinata soil is throughout the area but main-
ly has the smoother slopes. Rock outerop is scattered

throughout the area, but mainly has the steeper slopes.

Mapped with this complex along drainageways are
small areas of a Pinata-like soil that overlies sandstone

f

.at a depth of more than 40 inches. Near ridgetops are
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some soils that overlic sandstone at a depth of less than
20 inches. A few areas of Colluvial land are also in-
cluded: These included soils and Colluvial land make up
about 20 pereent.of each mapped area.

Runoft is medimn to rapid on areas of this complex.
The erosion hazard is high.

Most of the acreage of this complex is used for forestry
and limited grazing of livestock. A major use in recent
vears is for quarrying of building stone. (Capability unit
Vl1le-1, nonirrigated: tree suitability group 6)

Renohill Series '

The Renohill series is made-up of meoderately deep,
well-drained soils, These soils formed on: upland hills
and ridges in_loamy parent material weathered from
shale and sandstone. Slopes are 1 to 9 percent. Elevations
are 4,900 to 5,500 feet. The native vegetation is mainly
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© 9 percent slopes, located 50 feet north and 1,2

‘Roek outerop.
. son]s and Shingle soils that in most places are on the

SOIL
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. short and mld Zrasses. Annual pmclplt.llmn is 12 to 18
“ inches. Mean annual air temperature is 48° to 52° .,
. and the frost-free season is about 140 to 155 days.

In & representative profile the surface layer is slightly

-ealeareous, light olive-lrown sllt,y clay foam about 7
_inches thick, 'l he subsoil, about 2
" olive-brown and light \'ol}nwmh brown silty’ (luy and

23 inches thick, is light

silty clay loam that is slwhtlv calecarcous in the upper

.part-and strongly calcareous in the lower part. Caleave-

ous wenthered shale underlies the subsoil. In the surface
Jayer and the upper part of the subsoil, soil reaction

_ is mildly alkaline. and in the lower part of the subsoil,

it.is moderately alkaline. -
'Renvhillsoils have slow permeability. \V‘ulab]e water
capacity for the profile is moderate, Roots can penetrate

~to i depth between 20 and 40 inches.

Thoese #o0ild mre used for irvignted and (lrvlnml erops

Cand for pasture.

Representative profile of Renohill silty clny lonm, § to
40 feet east

of the southwest corner of see. 3, T. 8 N., R. 69 W.:

Ap—0 to 7 inches, light olive-brown (2.6Y 5/4)“silty clay
loam, olive brown (2.8Y 4/4) when moist; moder-
ate, medium, subangular blocky structure; soft, fri-
able; slightly caleareous; mildly alkallne; clear,

: -~ smooth boundary.

B21t—7 to 12 inches, light olive-brown (2.5Y 5/4) $ilty clay,
olive brown (2.5YR 4/4) when moist; moderate, me-

O ~ . dium, prismatic structure that parts to moderate and

strong, angular blocky; very firm, very hard; nearly
continuous clay films on ped faces;. slightly cnlcnro-
[ “ous; mildly alkaline; clear, smooth boundary.
- B22t—-12 to 20 inches, light ollve-bmwn (2.5Y 5/4) silty clay
loam, olive brown (2.5Y 4/4) when moist; moderate,
- medinm, prismatic structure that parts to moderate,
~ medium and fine, angular blocky; very hard, very
firm; nearly confinuous clay films on ped faces;
_+ 'strongly caleareous; moderately alkaline; gradual,
o wavy boundary.
BStca—20 to 30 inches, light yellowish-brown (2. 5Y 6/4) silty
40 . clay loam, light olive brown (2.5Y 5/4) when moist:
' weak, medium, prismatie structure that parts to
modemte, medium, subangular blocky; very. hard,
firm ; thin, patchy clay films on ped faces strongly
' calcareous, moderately alkaline.
'C—30 to 60 inches 4-, weathered calcareous shale

. The_A horizon ranges from 6 to 12 inches in thickness and
. from loam to silty clay loam in texture. The B horizon ranges

from silty clay loam to clay or silty clay in texture. Depth

to underlying shale or sandstone ranges from 10 to 40 inches.
. The shallow depth to bedrock of Renohill loam is not typical
of the' Renohill series, but use and management of this shal-
o ..Jow soil i§ similar to that for other Renohill soﬂq having
comparable slopes.

Renohill loam, 3 to 9 percent slopes. (ReD). —This soil
is on the uplands, mainly in f]w west-central part of
the Area. In most p]u(-oq it. is in irregular areas Inrger

g Hmn 100 aeres,

This soil has a profile similar to the mw deseribed ny

- repres (-nt.mw for the series. bat_the surface layer is a

loam that is 3 to 5 inches thick., Hard sandstnne is at a
depth between 10 and 20 inches, This depth is somewhat
shallower than is normal for Renohill sotls as they ocenr
in other areas. Because of its limited acreage and ‘similar

- nonirrigated use and management. this Soil haq been
'n.lmed Renohill.

- Included with this soil in mapping are a fow areas of
Also included ave small areas of Samsil
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stoope west slopes., These m(,lndul soils make about 20
percent of each mapped area..
Runoftis rapid on tlm soil. The

higrh.
lln% soil is unsuited tn onltwntmn. Most of the acre-

age is in native range. In recent years some arens have
been used as sites for small industry. (Capability unit
VTo-~ 3, nonirrigated: tree bmtablhty group 6)

LL&ML&LM_LELIQ_,:_M 1 _ﬁt0.3...pe_1;gg___.mlo es (RnB).—
This soil is mainly in the northeastern part of t \o"Area
In most places it is in long, re]:mvelv NArrow o reag more
than 15 acres in size." '

The profile of this soil is like the one déscribed as rep-
resentative for the series, but the surface layer is about-
9 inches of silty clay loam. The subsoil is ‘lbout 23 inches”
thick and is a silty clay throughout.

Included” &ith ™ this soil in mapping are small areas
of Gaynor silty ey Tonm, 1 to 8 porcent slopes: Nam-
sil clay, 3 to 12 poreent slopes;. and ITeldt cliy,-0 to 3§
percent. slopes. These inclusions make up ahout 15 per-
cent of each mapped area.

Runoff is medium on this soil. The erosion hazard is
moderate.

Almost all of the acreage of this soil is cu]tlv‘u‘ed and
is used for irrigated crops and pasture. The rest is used
for dryland crops. A few small areas are used as pasture.
((‘z\p&l)\llt\' units TVs—1, irrigated, and TVe-4, nomr'n-

m?‘n ree suitability group ¢ ‘3) '

R Ohl“ silty clav loam, 3 to 9 percent t slopes (RnD)
This soil is on the uplamds, mainly in the annstmn
part of the Area. Tn most places it is in Jong, relatively
narrow areas more than 15 acres in size. In a few places
this soil has scattered narrow areas more. than 15 acres
in size. In a few places this soil has scattered gravel and
cobbles on the surface. This soil has the proﬁle described .
as typical for the series,

. Included with this 'soil in mappmg are ema]l ~AYCAS
of Gaynor silty clay loam, 3 to 9 pecent.slopes: Samsil
clay, 3 to 12 percent slopeq'» and Renohill silty clay
loam, 1 to 8 percent slopes. These inclnded soils make up
about 15 percent of each mapped area.

. I}unoﬁ' is rapid on this sm] The erosion hazard is .
righ.

All of the acreage of thvs soil is 1ised fm‘ irrignted
and dryland crops and_for ‘pasture. (Capability units
IVe-1,- irrigated, and VIe-1,. nomrngated tree suit-
ablhtv group 3)

Rock ‘Outerop | - . :

Rock ontcrop (Ro) consists mainly of steep slopes and
cliffs in the western part of the Area. A few small areas
of Rock outerop are in the eastorn part,

These barren areas ave predominantly exposed bed-
rock that consists of mixed materials, ineluding granite,
sandstone, shale, and Timestone. - -

Included in mapping are areas of a shallow soil that
has less slope and is in areas of mixed colluvium near
the bottom of slopes.

Rock outcrop is used mainly for watershed and wildlife
habitat. Many areas are also used for such. recreational
purposes as climbing and hiking. (Capability unit VITTs-1
nonirrigated ; not p]acod in a tree suitability group)

erosion ‘lxa‘zard is

S
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soils and 35 percent Gaynor soils. The complex is on
the uplands, mainly in the northeastern part of the Area.
Most arcas are more than 20 acres in size and are irregu-
lar in shape. Shingle soils are near ridgetops and on
steeper slopes, In most places (faynor soils are near the
base of slopes. )

Included with this complex in mapping are areas of
Renohill silty clay loam, 3 to 9 percent slopes; Colby
silty clay loam, 5 to 9 percent slopes; and Samsil clay,
3 to 12 percent slopes. These included soils make up about
15 pereent of each mapped area.

“Runoff is rapid on this complex. The crosion hazard
is high., = .

- This complex is best suited to pasture. Because the
soils -are ghallow over bedrock. they are used for dry-
land crops and pasture. (Capability unit VIe-3, nonirri-
gated ; tree suitability group 6)

Sixmile Series ,

The Sixmile series is made up of modegately deep.
well-drained soils. These soils formed on upland ridges
and side slopes in calearcons loamy residuum weathered
from_shale. Slopes are 10 to 50 percent. Elevations are
5,800 to 6,600 feet. The native vegetation is mainly mid
grasses. Annual precipitation is 14 to 18 inches. Mean
annual air temperature is 48° to 52° F., and .the frost-
free season 1s about 120 to 140 days.

In.a representative profile the surface- layer, about 4

loam. The underlying material is gray and reddish-gray
Tight clay loam abont 26 inches thick. Underlying this
is weathered shale. Soil reaction is moderately alkaline.
Sixmile soils have moderate permeabilify.. Available
‘water capacity for'the profile is moderate to high. Roots
can’ penetrate to a depth between 20 and 40 inches.
" These soils are nsed for grazing. L
Representative profile of Sixmile stony loam, 10 to 50
‘percent slopes, located 650 feet west and 1,000 feet north
of .the southeast corner of sec. 8, T. 3 N., R. 70 W.:

A1—0 to 4 inches, dark reddish-gray (5YR 4/2) stony loam,
' dark reddish brown (5YR 3/2) when moist; moder-

ate, fine, granular structure; soft, very friable; many
strongly caleareous; moder-

stones and boulders;

© U+ ately alkaline; gradual, wavy boundary..

t-C1~4 to 20 inches, gray (5YR 6/1) light clay loam, dark
gray (5YR 4/1) when moist: massive; hapd, very
frinhle; calenreons; moderately

strongly alkaline ;

gradual, wavy boundary.

s to 30 inches, reddish-gray (10YR 5/1) light clay
-loam, dark reddish gray (10YR 4/1) when moist;

massive: hard, .very friable; strongly calearcous;

. moderately alkaline; gradual, wavy boundary.
- €83--30 10 60 inches, reddish-gray (10YR 5/1) partinlly disin-
tegrated shale, ) .

. The A horizon ranges from 3 to 6 inches in thickness

- from loam to c¢lay loam in texture. Depth to bedroek ranges

from 20 to 40 inches.

Sixmile stony loam, 10 to 50 percent slopes (Smf).—
This soil is on the uplands on the western side of steep
ridges in the western part of the Area. In most places
it is in areas more than 100 acres in size. :

- Included with this soil in mapping are narrow bands
of Rock outcrop and rock escarpments. Rock outerop

“to 155 days.

from loam to light clay loam in texture. The C horizon ranges .
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ments are on ridgetops. Also included near the has(),. of
slopes are small arcas of Collivial land. Included Rock -
onterop, rock escarpment, and Colluvial land make up
about 20 percent of each mapped area. o

Runoff is rapid on this soil. The erosion hazard 1s
high. ’ '

All of the acreage of this soil is in native range. (Ca-
pability unit VIIs-1, nonirrigated; tree suitability group
6) : : ’ , . .

Terrace Escarpments

Terrace escarpments (Te) are on side slopes of old out-
wash fans and terraces in’ the central part of the Area
(fig. 4). Soil arcas are long and narrow. . -

These ~areas consist of undifferentiated shallow soils
that have manyv cobbles.and stories on the surface. In:
many places there is merely a thin layer of cobbles over -
sandstone or shate, .~ -~ 0 T ‘

Included in mapping are some deeper soils near the
hottom of slopes. ‘ ' o

Runoft is rapid, and the erosion hazard is high. Terrace
escarpments take in water slowly, but in places intake
of water is influenced by the amount of stones and cobble-
stones on the surface. Only limited moisture is available
for plants because these undifferentiated soils are shal-
low. . .
~Terrace escarpments is not sited, to cultivation. If is
used for native range. (Capability unit VIIs-1, nonirri-
gated ; tree suitability group 6) =, o

Valmont Series - AR

The Valmont series is made up of ‘deep, well-drained.
soils. These soils formied on old high-terraces and benches
in gravelly and cobbly loamy aHuvium. Slopes are 1 to
25 percent. Elevations are 4,900 to 5,500 feet. The native

“vegetation is mainly tall and mid-grasses, Annual precip-

itation is 12 to 18 inches."Méan annual air temperature
18 48° to A2° K., and the frost-free season is about 140

Tn a representative profile the surface laver, about. 4
inches thick, is a° grayish-brown light clay loam that con-
tains varyving amounts of cobbles and gravel. The upper:
part of the subsoil is brown clay loam about 3 inches

- thick. The middle part is brown light clay about 13 inch-

es thick. The lower part is calearcons, light-brown grav:

elly elay loam abont 4 inches thick. The underlying ma-

terial is calcareous, pinkish-white and light-brown very

~gravelly Toam. In the surfice layer, soil reaction is neu-

tral, but with increasing depth it becomes moderately
alkaline, ' 3 ‘ :
Valmont soils _have moderately. slow  permeability.

CAvailable waler eapneity for the profile s moderate.

Roots can penetrate to a depth of 60 inches or more.
These solls are used for irrigated and dryland crops
and for pasture. N : i
Representative profile of Valmont clay loam, 8 to 5
percent. slopes, located 800 feet east. of the northwest cor-
nerofsec. 7, T.3N,R.69W.:
Al1—0 to 4 inches, grayish-brown (10YR 5/2) light clay loam,
very dark grayish brown (10YR 3/2) when molst;

moderate, fine, granular structure: soft  very fri-
able: 5§ percent gravel; mneutral; clear, smooth

. . - inches thick, is strongly calcareous, reddish-brown stony
."); Sk
..:: | .‘l;: |
! I:‘n
" 9 o
:ri"c
ST

: is throughout..the area, and in most places the escarp- boundary.

¥,
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. SR o " Figure 4—Outwash fans and terraces with'Terrace escarpmenté in the foreground and in the. glebing'areas. - »

.

' B

3 - Blt—-—4 to 7 inches, brown (10YR 5/3) clay loam, dark brown

L “(10YR 3/3) when moist; weak, medium, prismatic

... : structure that parts to moderate, ‘medium, subangu-

Lo ‘lar blocky; hard, friable; few thin clay films on

;. vertical faces of some aggregates 10 percent gravel;

v neutral: clear, smooth boundary.

B?t~: ta 20 inches, brown (10YR 5/3) light clay, dark brown

" (10YR 4/3) when maoist; moderate, medium, pris-

matie strueture that parts to moderate, medium,

"o . angular blocky; extremely hard, firm; thin continu-

e “ous clay films on faces of aggregates; 10 percent
o gravel mildly alkaline; clear, wavy boundary.

«B30£l——20 to 24 inches, light-brown (7.5YR 6/3) .gravelly clay

; loam, brown (7.6YR 6/8) when moist; weak, me- -

dium, prismatie structure that parts to moderate, me-
dium, subangular blocky; very hard, firm; common,
“thin clay films on faces of aggregates; 15 percent
. gravel; calcareous, with few to common, fine to me-
“dium, white (10YR &/2) lime seams and streaks;

L moderarol\ alkalink; gradual, wavy bhoundary.
i ;TN II(‘lnm‘H to 35 'inches, pmlush -white (7.HYR 8&/2) very
£, _ gravelly loam, pink (7.5YR &/4) when moist; mas-
‘ ’ o sive: very hard, very friable: 50 percent gravel and
i . cobblestones ; caleareous with many fine and few
ki medium, white (10YR 8/2), soft segregations of
. lime; moderiately alkaline; gradual, wavy boundary.
IIC"(-:]-—.'*}) to 60 inches, light-brown (7.6YR 6/3) very gravel-
Iy loam, brown (7.6YR 5/3) molst; massive; hand,
‘very friable; 50 to 75 percent gravel and cobble-
stones calcarcons with many, fine and medium,
white (10YR 8/2) soft segregations and hard coat-
ings of lime on under sides of rock fragments; mod-

erately alkaline.

The Al horizon ranges from 4 to 12 inches in thickness and
from loam to clay loam in texture. Texture of the B2t horizon
ranges from a heavy clay loam to clay that may be gravelly
or cobbly. Depth to calcareous material rangés from 8 to 20
inches. Depth to underlying cobblestones and gravel ranges
from 20 to 40 inches, Content of cobblestones and gravel in
the A and B horizong normally ranges from 5 to 30 percent,
but it may be as high as 50 percent in the surface layer of
cobbly phages. In the C horlzon, the content of cobblestones
and gravel ranges from 50 to 70 percent.

Yalmont clay loam, 1 to 3 percent slopes (VoBL—'l his -
soil 1s on terraces and Ians mainly in the.central part,
of the Aroa In most places it occurs as areas more than
40 acres in size.

The profile of this soil is much llke the one deecrxbed
as representative for the series, but the surface layer is
about 9 inches of clay loam. The subsail is about 6
inches of clay that grades into limy clay loam about 14
inches thick.

Ineluded with this soil in mappmg are a feW areas
that have a seasonal high water table. Also included are
small areas of Valmont, cobbly clay loam, 1 to 5 percent
slopes: and Nunn clay loam, 1 to 8 percent slopes. These
included soils make up about 15 percent of each mapped
area, _

Runoff is medium on this soil. The erosion hazard is
moderate, Fertlity is medium.

Most of the acreage of this soil is used for 1rr1g'1ted
and dryland crops and for pasture. (Capabnhty units

2
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I1Te-3, irrigated, and TITs-1, nonirrigated; tree suitabil-
ity group 3)
a

This soil is on terraces and fans, mainly in the west-

central part of the Arca. .In most places it is in long,

narrow areas more than 20 acres in size. This soil has
the -profile deseribed as representative for the series.

Included with this soil in mapping are small areas of
Valmont clay loam, 1 to 3 percent slopes; Nunn clay
loam, 3 to § percent slopes; and Valmont cobbly clay
loam, 1 to 5 percent slopes. These included soils make up
about.15 percent of each mapped area. . :

Rithoff~is rapid on this soil. The erosion hazard is
moderate,

Al of the acreage of this soil is used for irrigated and
dryland crops and for pasture. (Capability nnits I1Ie-
2, irrigated, and TITe-7, nonirrigated; tree eunitability
group 3) - ‘ S ‘ '

Valmont cobbly clay loam, 1 to 5 percent slopes
[VeC).—This soil is on high terraces and outwash fans in
the west-central part of the Avea. Tn most. places it is in
areas more than 20 acres in size, )

The profile of this soil is much like the one described
as representative for the series, but the surface layer is
about 8 inches of cobbly clay loam. The snbsqil is about
14 inches of cobbly clay loam or cobbly clay (fig. 5).

‘Tnelnded with this soil in mapping 18 a Valmont-like
soil that -is redder than this soil, that has less than 10

. percent gravel and cobblestones, and that, contains some
' "lepressions supporting no vegetation and having a
- erusted surface layer. Also included are small areas of Val-
‘mont’ clay loam, 3 to 5 percent slopes. These included

soils make up about 15 percent of each apped area.
Runoff is medium on this seil, The erosion hazard is

_slight to moderate.~

This soil is not well snited to cultivation and the har-
vesting of crops because it has too many cobblestones and

native range. A few small areas are used for irrigated
pasture. (Capability units Vs-1, irrigated. and VITs-1,
nonirrigated ; tree suitahility gronp 6)

Valmont cobbly clay loam, 5 to 25 percent slopes

' (VeE).—This soil is on the side slopes of high terraces or

‘ontwash fans; mainly in the south-central part of the

"+ Area. In most places it is in long, narrow areas more

than 20 acres in size. .
" The profile of this soil is much like the one described

. as representative for the series, but-the surface layer is

about 6 inches of cobbly clay loam. The subsoil is about

“ to6 much gravel on its surface. It is, however, a good .
~ - grass-producing soil. Most of the acreage is used for

[

12 inches of cobhly clay or elay loam. There are varying,

“amounts of gravel and cobblestones throughout the pro-

file. ,
“Included with this soil in mapping are a few small
areas of a Valmont-like soil that has a layer of gravel
at a depth of more than 40 inches. A few minor areas

Chave shale or sandstone underlying the very gravelly

layers within a depth of 40 inches from the surface.
Also included are some small aveas of Valmont cobbly
clay loam, 1 to 5 percent slopes. Included soils make np
ahont 20 percent of each mapped area. .

Runofl is medium to rapid on this soil. The erosion
hazard is moderate to high. '

25
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Figure 5.—Profile of Valmont‘-.c(‘)bbly clay loam, 1 to 5 percevnlt
slopes. : . ‘

Al of the acrenge of this soil is used for native range.
(Capability unit V1ls-1; nonirrigated; tree suitability
group 6) . '

Weld Series o ey

The Weld series is made lllp‘ of deep, well-draitied soils.
These soils formed on smooth uplands, mainly 'in loamy
wind-laid parent material. Slopes are 0 to 5 percent.
Blevations are 4900 to 5,800 feet. The native vegetation

-is mainly short grasses. Annual precipitation 18 12 to

.
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