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SOIL SURVEY OF THE ALTA LAKE AREA

INTRODUCTION

During 1970, the Soils Division, B . C . Department of Agriculture
conducted, at the request of the B . C . Department of Municipal Affairs
and the Squamish - T._iIlooet Regional District, a soil survey of the Alta
Lake area . The wl :"e ;F~ is developing rapidly, due mainly to its excellent
recraation pote-z'll'ial . Some form of control is required to insure that
orderl-v ,:.id efficient development occurs . The soil survey information
w-;_11 act as an input into the planning and zoning decisions for the area .

The soil surveyed area consists of the valley bottom and lower
mountain slopes from Alpha Lake to north of Green Lake . About 9,750
acres (including water) were mapped . The soils were mapped by T . H . Moran
and E . W. Witt under the direction of the author . Laboratory analyses
were conducted by V. E . Osborne .

Field mapping was carried out on 20 chain aerial photographs .
Numerous test pits, road cuts and other excavations were used to examine,
classify and describe soil profiles and to sample them for laboratory
analysis . The soils were examined to determine soil parent material,
texture, structure, consistence, permeability, drainage, color, horizon
sequences, depth to restricting layers and other observable characteristics .
Vegetation, stoniness, topography and other external features were also
noted . Soil boundaries were established by bisecting them on roads,
ditches and by numerous traverses across the terrain . A stereoscope was
used to aid in locating most soil boundaries .

The soils were classified according to the Canadian soil classification
system (3) . The soil interpretations for engineering are based primarily
on qualitative data gathered in the field supported by limited laboratory
analyses . The publication ~i-Guide for Interpreting Engineering Uses of
Soils" (4), was used as a reference for these interpretations .

The various soils mapped in the area are identified by numbers . They
have not yet been correlated with other soils in the region, therefore
permanent soil names have not been assigned .

A soil map entitled 0Soil Map of Alta Lake Area',;, sc_le 1 inch = 1,320
feet ., has been prepared to accampany this report . Three interpretive
soil maps showing 1) soils grouped according to drainage, 2) soils
grouped according to topography, and 3) soils grouped according to
depth to bedrock, have also been prepared and are .available .



DESCRIPTION OF SOIL FORMING DEPOSITS

During the Pleistocene Epoch, the Alta Lake area was covered by
glacial ice several thousand feet thick . A significant portion of the
soil forming materials are directly or indirectly the result of this
period . The remaining materials were deposited subsequent to the
Pleistocene Epoch .

A, Glacial Soil Forming Deposits

Glacial Till

Glacial till is a heterogeneous mixture of sand, silt,
clay and stones deposited by glacial ice . Basal till, deposited
under the ice, is usually very compact due to ice loading and
relatively impervious to water infiltration . Ablation till,
on the other hand, deposited from the ice through melting,
is a somewhat loose, porous, partially sorted material . In
the map area, the basal till is mantled by ablation till,
colluviurn and, in minor areas, by glacial outwash .

Glacial Outwash

Glacial outwash is coarse textured, well sorted material
deposited from running water issuing from wasting glacial ice .
Only a few, small remnants of glacial outwash occur in the map
area .

Glaciolacustrine Deposits

Glaciolacustrine deposits consist of well sorted medium
and fine textured materials deposited in temporary lakes

.formed during deglaciation . In the Alta Lake area, these
deposits occupy a minor acreage and are mantled by alluvial -
colluvial fan deposits .

Rock Outcrop

As the glaciers moved over the Alta Lake area, the pre-
existing material mantling the bedrock was scraped off in some
areas .

These areas generally now have a thin cover of organic
materials consisting of leaves, needles, branches and moss .

The major bedrock in the area consists of quartzite,
argillite,~l_Lxnestone, conglomerate, chlorite schist and other



metamorphic rocks, most of ti"rhich are moderately to strongly f ::°~:c-
:: .tux-ed . Near the north end of Green Lake and local:~y in other

areas, gr.anodiorite and granite are dominant .

B . Post-Glacial Soil Forntin~z Deposit s

Alluvial Fan Dep_osit s

These are well sorted, coarse textured deposits laid down
in the area where streams issuing from the mountains reach
the valley floor . As the stream gradient is reduced, the
ability of the stream to carry materials also decreases . The
excess is deposited in a fan shaped area where the gradient
change occurs .

l',olluvial Deposits

These are deposits which accumulate by the downslope
movement of materials under the influence of gravity and occur
in moderately steep and steep topography . The-,.,- consist of
poorly to moderately sorted materials related in composition
to the materials upslope from the deposit and generally
mantle bedrock or glacial_ till .

Alluvial Denosits

Alluvial deposits consist of materials 1ai.d down by present
day streams as floodplains a:;_ong their margins . The materia .--;s
are usually well sorted and range from coarse to fine in
texture, depending on the velocity of the stream . 'j"he materials
are usually deposited during the stream~s floodstage .

Organic I'osits

Organic deposits cievelop under poor drainage conditions
when the rate of organic matter accum-)lation exceeds the rate
of decomposition . In -i ; :-ie map-area they occur mainly in
association with the a1~~~zviai deposits of the valley f1cor .

DESCRIPTION OF SO TLS I" THE ALTA LAKE AREA

Soil Serie s #1

About '780 acres of the surveyed area are occupied bv% soil series
#l, mainly near the mouths of i°Tedge, Sixteen Nile, Nineteen Mile and
Twentyone Mile creeks . The topography is generally moderately ~o strongl~r
sloping with gradients between five and 15 percent . Some gently to
moderately rolling areas also occur .



This soil series has developed from deep (greater than six feet),
gravelly alluvial fan deposits with minor inclusions of gravel~,,T s'Lacial
outwash . Textures throughout are sandy gravel or gravel, and stones
greater than three inches diameter usually occupy 20 to 50 percent of
the soil volume . Soil structure is single-grained .

Soil drainage varies from well to rapid and infiltration and permea-
bility rates are high . Occasionally, weak, discontinuous cementation
in the subsoil may somewhat curtail permeability .

Soil series #1 is classified as an Orthic HLuno-Ferric Podzol . Under
undisturbed conditions the profile consists of a thin mantle Af forest
litter on the soil surface, about one to two inches of strongly leached,
whitish mineral material underlain by reddish-brol,m horizons enriched with
amorphous iron and aluminum . Relatively unweathered parent material occurs
at about 60 inches depth . The pH ranges from about 4 .5 at the surface
to 5 .8 at 60 inches .

The coarse nature of this soil series may restrict its use for
septic tank sewage disposal in that incomplete filtering and subsequent
groundwater contamination may occur . Adverse topography limits septic
tank filter fields in some cases . The coarse, stony nature of the
materials makes them unsuitable for sewage lagoon construction .

Soil Series #2

Soil series #2 occupies about 140 acres, mainly at Parkhurst and in
the vicinity of Twentyone Mile Creek . The topography is generally gently
to moderately sloping with gradients between three and 10 percent . Some
slopes up to 15 percent also occur as do some gently to moderately
undulating areas .-

Parent material consists of alluvial fan deposits greater than six
feet deep . Textures are medium to coarse sand to three feet or more,
then sometimes change to gravel . Gravel sized particles and gravelly
lenses sometimes also occur in the sands . A single-grained soil structure
predominates .

This soil series is well drained . There is no visible restriction
to infiltration and permeability except where weak, scattered cementation
occurs in the subsoil . This .cementation, however, does not appreciably
restrict moisture movement .

Soil #2 is classified as an Orthic Humo-Ferric Podzol . Undisturbed
soil profiles consist .of a thin forest litter layer, one to two inches of
whitish, strongly eluviated mineral material underlain by reddish-brown
horizons enriched with amorphous iron and aluminum. Unweathered parent



material occurs at about 50 inches depth . The pH values range from about
5 " 5 near the surface to 6 .3 at 50 inches .

This soil series generally does not have any serious _restrictions
to most engineering uses except if high volumes of sewage effluent are
added . Incomplete filtering and subsequent groundwater contamination may
occur . The soil is also not well suited for use in sewage lagoon
construction because of rapid permeability .

Soil Series #

Soil series #3 occupies about 220 acres . The topography is mainly
gently sloping or undulating i:ith gradients less than five percent . In
a few local areas the slopes may rise to about 10 percent .

This soil series has developed from alluvial fan deposits and is
found on the lower fan aprons of . Nineteen Mile, Twentyone Mile, Whistler
and Fitzsimmons creeks . Textures of the upper two to three feet are
silt loam, loam or sandy loam overlying medium or coarse sands, or
occasionally gravel . Infiltration and permeability are moderate in
the overlay and good in the coarse subsoil .

A fluctuating watertable causes these soils to be imperfectly drained
as evidenced by mottling and some gleying in the soil profile . The
water table is dependent upon the volume of water in the associated stream
and the amount of seepage from adjacent higher areas . During the spring
freshet or after heavy rains the water table rises, and may be at or near
the soil surface for variable lengths of time depending on the duration
and amount of runoff and seepage .

Soil series #3 is classified as a Gleyed Orthic Regosol . The soil
profile consists of a thin organic mantle overlying a mottled and weakly
gleyed solum in which horizonation is not evident .

The main restriction for engineering purposes is the fluctuating
water table which impedes the function of septic tanks and causes
drainage problems in basement and other excavations . Occasional
flooding also may occur .

Soil_ Series L14

One hundred and seventy acres of soil series #LFwere mapped in the
Alta Lake area in the vicinity of Nineteen Nile, Twentyone Mile, j-4hi.stler
and Fitzimmons creeks . The topography is gently to strongly sloping or
undulating with gradients between five and fifteen percent .



This soil series has developed from alluvial fan deposits and
generally occurs at a slightly higher elevation than soil series #3 "
Textures are well sorted gravel or gravelly sand throughout except in
some areas where the upper portion of the soil profile is gravelly
sandy loam or gravelly loamy sand . Infiltration and permeability are
good .

Seepage from higher elevations and adjacent streams causes the
water table to fluctuate and the soil to be imperfectly drained . The
water table rises during spring runoff and after heavy rains and retreats
as seepage and stream flow dininishes .

Soil series #4 is classified as a Gleyed Orthic Regosol . The soil
profile consists of a thin organic mantle overlying a mottled and weakly
gleyed solum in which ho-rizonation is not evident .1}

The main restriction of soil series #4 for engineering purposes is
the fluctuating water table t%,hich impedes the operation of septic tanks
and causes drainage problems in basements and other excavations . The
topography in some locations may also be limiting .

Soil Series

About 20 acres, mainly in the vicinity of Nineteen Niile Creek, are
occupied bTr soil series #5 . The topography is gently undulating to
undulating with slopes less than five percent .

This soil series has developed from about two to three feet of
gravelly alluvial fan material overlying silty glaciolacustrine deposits .
Surface textures range from gravelly sandy loam to gravelly loamy sand
and grade to gravelly sand and gravel below the surface . The underlying
glaciolacustrine materials are somewhat stratified and silty clay loam in
texture . Infiltration and perneability through the gravelly capping is
good, but abruptly decreases when the relatively impermeable glacio-
lacustrine is encountered .

Soil, series #5 is poorly drained with the water table at or near the
soil surface for a subs~,antial . part of the year . Seepage from higher
portions of the fans, particularly a-' ong the surface of the glacio-
lacustrine deposit, accounts for a large portion of the excess moisture .
The low topographic position also contributes to the poor drainage
conditions .

This soil series is classified as a Rego Gleysol . 1: typical soil
profile consists of about three inches of forest litter and moss on the
soil surface, underlain by gleyed and mottled gravelly deposits, often
saturated . The underlying gluciolacustrine materials are grey, strongly
gleyed and generally saturated .



Poor drainage is the major limiting factor of soil series #5 .
Basements and other excavations are precluded unless adequate protection
against flooding is provided . Also, septic tank operation will be
severely restricted . For large structures the bearing capacity of the
glaciola:custrine should be investigated .

Soil Series #6

Ninety-four acres of soil series #6 and a further 176 acres of soil
complexes in which the series is dominant were mapped, mainly west of the
southern end of Green Lake, near Nineteen Mile Creek and between Eilta
Lake and Fitzsimmons Creek . Topographies vary from moderately sloping
with gradients less than 10 percent to gently and moderately rolling
with slopes between seven and 15 percent .

Soil series #6 has developed from gravelly and sandy alluvial fan,
glacial outwash and minor colluvial deposits, usually three to five feet
thick overlying silty glcciolacustrine deposits or loamy basal till .
Surface textures range from gravelly loamy sand to loamy sand and grade
to gravel and/or sand with depth . The underlying glaciolacustrine is
silty clay loam while the glacial till is gravelly sandy loam . Infil-
tration and permeability through the overlay are good but decrease
abruptly in the compact subsoil .

The upper portions of these soils are well or moderately well
drained and exhibit no restricted water movement . The relatively
impermeable underlying deposits, however, lead to perched water tables
and downslope seepage along the interface between the upper permeable
and lower impermeable deposits as evidenced by mottling in this zone .

This soil series is classified as an Orthic Humo--Ferric Podzol . A
typical profile consists of a thin organic surface horizon underlain by
one to two inches of whitish;, strongly eluviated mineral material
which, in turn, is underlain by several reddish-brown horizons somewhat
enriched with amorphous iron and aluminum . These horizons gradually
grade into relatively unweathered parent material . The pH values range
from 5 .0 to 5 .5 near the surface to 6 .0 to 6 .5 at about 48 inches .

The restriction to downward water movement provided by the compact
subsoil glaciolacustrine and glacial till deposits limits the use of
these soils for septic tank disposal systems . Under low density
development, they should function quite efficiently, but with high density
development, downslop-e .~ s.eepa.ge of only partially filtered effluent is
likely to result .
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Soil Series 7#7

Soil series and soil complexes dominated by this soil series occupy
about 1,040 acres of the map area . This series occurs along the valley
walls and usually has strongly to steeply sloping topography with gradients
between 10 and 30 percent . In localized areas the slope may rise to 40
percent .

The parent material of soil series V consists of two to four feet
of mixed colluvium and ablation till overlying basal till . Soil
textures are gravelly sandy loam or gravelly loamy sand for both the
overlay and subsoil basll till . Subrounded to angular stones and boulders
occupy about 20 to 40 percent of the soil volumes in the overlay with
contents somewhat less in the basal till . Infiltration and permeability
of the relatively porous overlay is good but decreases abruptly when the
compact, impervious basal till is encountered . In most areas, soil series
#7 is closely associated with bedrock outcrops and soils shallow to
bedrock .

These soils are moderately well drained varying to imperfectly
drained in localized areas . k temporary perched water table and
abundant seepage above the basal till is usual during spring runoff and
after heavy rains as evidenced by mottling and some gleying in this
zone .

Soil series #7 is classified as an Orthic Humo-Ferric Podzol with
inclusions of Gleyed OrthicFerr.o-Humic Podzol in some mapping units .
Undisturbed soil profiles consist of several inches of forest litter on
tlB soil surface, one to two inches of strongly eluviated, whitish
mineral material underlain by one or more reddish-brown illuvial
horizons in which amorphous iron and aluminum and organic matter are
the main accumulation products . Gleying and mottling are usual near the
contact between the colluvium-ablation till mixture and the underlying
basal till . The pH ranges from about 5 .3 near the surface to .about 6 .8
in the lower subsoil .

The main restrictions to engineering uses of soil series #7 are
adverse topography and subsoil seepage which make these soils generally
unsuitable for housing using septic tanks . The close association with
exposed bedrock and soils shallow to bedrock also makes excavations,
roadbuilding and other similar developments difficult .

Soil Series #g

Soil complexes dominated by soil series #8 occupy about 3,290
acres in the map area . Soil series numbers 7, 9 or 10 are the usual
associated soils in the complexes . The topography is severe and ranges



from strongly to very steeply sloping and moderately rolling to hilly.
Gradients range from about 12 to 50 percent .

These soils are shallo?~j with bedrock occuring within 20 inches of
the soil surface . Shallow, weathered glacial till and/or colluvium are
the usual soil parent materials . Textures are gravelly sandy loam or
gravelly loamy sand . Angular stones occupy 30 to 50 percent of the soil
volume and are similar in composition to the underlying bedrock . The
bedrock is moderately fractured in the upper part, especially in areas
where it has been metamorphosed .

These soils are well to repidly drained . Infiltration and percolation
is good through the solum, then varies with the degree of fracturing of
the underlying bedrock . Seepage occurs on steep slopes, especially where
they are long and relatively uniform .

Soil series #8 is classified as a Lithic Orthic HumoFerric Podzol .
The usual soil profile consists of a thin layer of forest litter on the
soil surface, one to two inches of whitish, strongly eluviated mineral
material underlain by reddish-brown horizons enriched with amorphous iron
and aluminum . Unweathered bedrock occurs within 20 inches of the soil
surface . The pH values range from about 5 .8 to 6 .0:

The main restrictions to engineering use of soil series #$ is the
adverse topography and shallowness to bedrock . Excavation is difficult
and the installation of septic tanks if precluded by the shallowness of
the soils and generally steep topography .

Soil Series #9

Soil series #9 occurs only in complexes with other soils, usually
soil series #b and #7 . Complexes dominated by this soil series total
about 1,400 acres and occur throughout the map area . Strongly to steeply
sloping or moderately to strongly rolling is the usual topography with
gradients between 10 and 30 percent .

The parent material consists mainly of colluvial materials collected
on mid and lower slopes, usually overlying bedrock and sometimes basal
till . The deposits are generally more than 20 inches but less than five
feet deep and contain a high proportion of angular stones and boulders,
especially below areas where bedrock occurs at or near the surface .
Textures are mostly gravelly loamy sand with some variation to gravelly
sandy loam . Infiltration and percolation through the colluvial deposits
is good but decreases when the underlying bedrock or glacial till is
reached .
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This soil series is well or moderately well drained . Seepage along
the contact with the subsoil bedrock or glacial till usually occurs, the
amount depending upon the length of slope, the degree of bedrock
fracturing and the amount of precipitation .

Classification of this soil series is Orthic Humo-Ferric Podzol with
some variation to Nlini Htnno-Ferric Podzol . The usual profile consists of
about two inches of forest litter on the soil surface, about one inch
of whitish, strongly leached mineral material underlain by one or more
reddish-brown eluvial horizons enriched with amorphous iron and aluminum.

Restrictions to engineering use of this soil series are adverse
topography, relatively shallow depth to bedrock and seepage . In some
of the steeper areas, sliding may occur if the slopes are undercut .

Soil Series #10

Soil series #10 occurs in a large part of the map area, always in
complexes with other soils, usually soil series #7 and #8 . One
hundred and thirteen acres of soil complexes dominated by soil series
#10 were mapped . The topography is usually strongly to very steeply
sloping or moderately rolling to hilly . Slope gradients vary between
21 and 60 percent .

Soil series #10 consists of areas in which bedrock is exposed at
or within four inches of the mineral soil surface . It should more
properly be classified as a land type, but for uniformity in the report,
will be classified as a soil series . The bedrock varies in composition
and degree of fracturing with the metamorphic types more fractured than
those that are granitic . Most commonly, this soil series is found on
the top and upper slopes of knolls and ridges .

Drainage is rapid with a large part of the precipitation moving
downslope as surface runoff on the bedrock or through the fractures .

Where four or more inches of organic forest litter have accumulated
on the rock surface, the soil profile is classified as a Lithic Folisol ;
where the accumulation is less, the g~soil~~ is considered as Rock Outcrop
land type .

Severe restrictions to some engineering uses are imposed by the
shallowness to bedrock . Roadbuilding and excavations are difficult and
the use of septic tanks for sewage disposal is precluded . The bedrock,
however, provides very solid building foundations .



Soil Series #11

About 300 acres of soil series yrll and a further 150 acres of soil
complexes dominated by the series were mapped, mainly south of Green
Lake . The topography is gently undulating to undulating with slopes
below five percent .

The parent material of this soil series consists of medium textured .
alluvial materials-deposited in the valley ~bottom by several creeks .
The upper two to three feet are usually loam or silt loam in texture
although lenses of medium and fine sand also occur . The silty materials
generally grade to sands in the subsoil and, at depth, gravels are
sometimes encountered, mainly near the present day stream channels .
Silty strata at depth may also occur . Under undisturbed conditions,
infiltration and permeability are fair but traffic tends to compact and
puddle the soil surface severely reducing infiltration .

These soils are poorly drained and have a watertable at or near the
soil surface for large parts of the year . Adequate artificial drainage
is difficult due to the low topographic position and seepage from Green
Lake and the creeks through the underlying sandy lenses . At the time
of the soil survey (September, 1970), the water table was within three
feet of the soil surface .

Soil series #11 is classified as a Rego Gleysol . A typical soil
profile consists of a thin layer of forest litter on the soil surface,
underlain by strongly gleyed, grey silty material which grades to strongly
gleyed sands at depth . The pH values range from about 5 .9 near the
surface to 5 .0 in the subsoil .

The main restriction to engineering use of soil series #11 is poor
drainage, especially if excavations or septic tanks are contemplated .
The bearing strength and compressibility of the materials should also be
investigated before construction of large-scale structures is attempted .

Soil Series #12

One hundred and Peven acres of soil series #12 and soil complexes
dominated by soil series #12 ?-!ere mapped . The topography is flat to
gently undulating with gradients less than two percent and is usually
depressional in relation to adjacent areas .

This soil series has developed from about 16 to 48 inches of organic
material consisting mainly of sedge and woody plant remains, relatively
undecomposed .
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These soils are very poorly drained and the water table is at or
near the soil surface for most of the year . The lo~~a topographic position
makes these soils catchment areas for runoff from. surrounding areas .

Soil series rlr`12 is classified as a Terric Fibrisol . A typical
profile consists of 16 to 48 inches of undecomposed saturated organic
accumulation overlying very strongly gleyed mineral material .

The restrictions to engineering use are severe . Bearing strengths
are very low and trafficabilit,y is severely restricted . The very high
water tables make excavation:: very difficult and septic tanks are
precluded .

Soil_ Series_ #13

Two hundred and nine acres of soil series #13 tirere mapped, mainly
between Green and A1ta lakes . The topography is nearly level to gently
undulating with slopes less than two percent . This soil series occupies
the lowest topographic positions on the valley floor .

These soils have developed from four or more feet of organic
accumulation which is relatively undecomposed . The usual plant remains
are from sedges and trees although in some areas, about 12 inches-of
moss has accumulated on the surface .

These soils, classified as Typic Fibrisols, are very poorly drained
and have water tables at or near the soil surface for most of tlhe year .
As with soil series #13, runoff from surrounding higher areas adds a
considerable amount of the excess moisture . Between 5 .0 and 5 .5 are
the usual pH values .

This soil series is poor for engineering uses . Bearing capacity
and trafficability are very low and excavations are difficult due to the
high water tables . Septic tanks are precluded .

Soil Series #14

Soil Series #71a. and soil complexes dominated by this soil series
occupy 250 acres of the map area in the vicinity of Green and Alta Lakes .
Most of the topography is undulating with gradients less than five percent .

This soil series has developed from stratified alluvial deposits .
Surface textures are loam or silt loam while subsurface textures range
from loam and silt loam to loamy sand and sand arranged in bands or
lenses . Gravel is usual below-about four feet depth . Infiltration and
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permeability is moderate to good although compaction of the surface
will retard infiltration .

These soils are imperfectly drained . The fluctuations in the
water table are dependent upon the height of the water in the adjacent
streams and the amount of seepage from adjacent areas . In some areas
temporary flooding may occur if the streams overflow .

Soil series #11,. is classified as a Gleyed Orthic Regosol . The
usual soil profile consists of thin forest litter accumulation on the
soil surface underlain by mottled and gleyed strata exhibiting no
horizonation .

The fluctuating water table restricts the use of these soils for
septic tanks and other excavations . The hazard of flooding following
heavy rain or rapid sno?Pir:elt should also be considered .

Soil Series #15-

Soil series r`~15 and a soil complex with soil series #11,. respectively
occupy 133 and. 90 acres in the. area between Green and lata lakes and
along Fitzsimmons Crrek . The topography is gently undulating to
undulating with most gradients less than four percent .

This series has developed on loamy alluvial deposits, capped by
shallow, well decomposed organic materials . The usual textures are
six to twelve inches of muck over ten to thirty inches of loam or silt
loam underlain by sand and/or gravel .

Drainage is very poor and the water table is at or near the soil
surface for a large part of the year . The low topographic position and
seepage from higher areas are the main causes of the poor drainage
conditions .

The classification of this series is Rego Gleysol . A typical
profile consists of six to twelve inches of well decomposed organic
material over ten to thirty inches of grey, strongly gleyed loamy
alluvium which grades to sand or gravel . The whole profile is usually
saturated .

Poor drainage is the main restriction to engineering use . Septic
tanks will not function and excavations are difficult . Flooding may also
occur .



Soil Series #16

Seventy-eight ar;r- ^' oo3_1 series #16 were mapped along Fitzsimmons
Crepv -.i.e topography is mostly undulating to gently rolling with slopes
between two and seven percent .

These soils have developed from coarse textured alluvial deposits .
Surface textures are gravelly sandy loam, gravelly loamy sand or sandy
loam, usually stratified and overlying gravel . Infiltration and
permeability are good .

These soils are imperfectly drained . The fluctuating water table
is dependent on the level of the adjacent stream and on the amount of
seepage from higher areas . Flooding may occur during spring runoff and
after heavy rains .

Soil series #16 is classified as a Gleyed Orthic Regosol . A typical
profile consists of thin forest litter on the soil surface, underlain by
mottled, gravelly sandy loam or gravelly loamy sand which grade to gravel
at depth .

The main restriction to engineering use is the fluctuating watez
table which makes septic tank operation inefficient . Basements and
other excavations may suffer from high water tables during parts of the
year . Flooding is a danger which should be considered .

Soil Series LIZ

Forty-six acres were mapped as a soil complex dominated by soil
series #17 on the east side of Izlta Lake . The topography is moderately
to gently sloping with most gradients below eight percent .

The parent material of this soil series is about 15 to 40 inches of
sandy alluvial fan material underlain by silty glaciolacustrine deposits .
Textures of the sandy overlay vanj from sandy loam to loamy sand and fine
sandy loam while the underlay is silty clay loan or silt loam.

This soil is moderately -vrell drained . Infiltration and permeability
are moderate to good in the sandy far. material but decrease abruptly when
the glaciolacustri.ne is encountered . Perching of a vrater table and
seepage along this contact is indicated by gleying and mottling .

Soil series #17 is classified as Mini Bisequa Humo-Ferric Podzol . A
typical profile consists of a thin layer of forest litter on the soil
surface, underlain by one or more reddish-brown illuvial horizons in
-which iron and aluminum have accumulated . The lower section of this
horizon is mottled and gleyed . The upper portion of the glaciolacustrine



is eluviated, gleyed and mottled and Is underlain by an alluvial horizon_
in which clay is the main accumulation product . This latter horizon is
heavy textured and almost impermeable, to water . Unweathered gl.aeio-
lactstrine occurs at about 70 inches . The pH valtes- to. 70 inches are
near 6 .0 .

The restricted pezmeability of the subsoil glaciol.acustri.ne and
resultant seepage is the main restricti=.£ar engineering use. The
bearing rapac.i.ty t~ ~.~. .s.ilty subsoil should a1sQ be =Yostigate4..if

-- .- .,.beavy structures are cont.e¢tpl,ei,.ed .

Soil Series 18

Soil series #1S occup~esa minor area ~c>~hea.s~ ofAlta I1ake and
Lp . 2.~res-were ~ mapped . The topcigraphy is undulat3.rig to" gerit~l;y~ r~a~,
with gradients less than nine percent .

The parent "eria3. consists of sandy. -g3.a.ci.a_l outyash three or'
rMore-feetdeep` underlain at depth 7~ tasal till"' Surfaoe textures are

~_
. :

oamy'--sa,nd_,and . grade to ~medium to coarse sand in t3e_subsQ21.,_ .,:perxrcea..*
bility and infiltration are good .'

5eepage from surrounding, k~g3ie~ ar~a~s 3uc~gercling of- "a- ~a,ble
aboue the basal till ca.i~ses these so~.ls to be i~iperiectly draYned' as ' '
e~.d~~: by mott7ing `and gleying below about one 'foot ~ depth :

The series a.$ classi,fa.ed as a Gle7e,d Orthic Iiuunp.,-F'errs,~ Podzol,
~ "ti '~yp~~a pro~le ca s `of a layer of forest litter on the aoil. =face. .

underlain by .oiie to tt~o !inches of whitish, strongly,lea.ched R:ineral
material, which, in turn,., .,~s . ; 31,3,uvial horizons
~or~ta.iruag `°splat~h~ pf_.a~ttled 'anc`l :gleyed material : ; ` .

The seepage through the lower soil profile ~.s the main aestrictian. .
.to ~r~.neer~ng, ~devel.opn=t, .
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Table 1

_ Acreap_e-_ Total.

624
160 784

142 v+2

223 223

170
13 183

5
18 23

94
21
155 270

105
121
106
32
679 1,043

182
74.6
302

2,062 3,292

1,024
378 1,402

113 113

304
58
20
66 448

35
72 107

Soil Series

#1 soil z--- .c,ies
r~l - #? --oil complex

#2 soil series

#3 soil series

#4 soil series
#4 - #1 soil complex

#5 soil series
#5 - #3 soil series

#6 soil series
#6 - #1 soil complex
#6 - #2 soil complex

#7 soil series
#7 - #8 soil complex
#7 - #9 soil complex
#7 - #10 soil complex
#7 - #8 - #10 soil complex

#8 - #7 soil complex
#8 - #10 soil complex
#8 - #10 - #7 soil complex
#8 - #10 - #9 soil complex

#9 - #8 soil complex
°#9 - #8 - #7 soil complex

#10 - #8 soil complex

#11 soil series
#11 - #12 soil complex
#11 - #15 soil complex
#11 - #16 soil complex

#12 soil series
#12 - #15 soil complex
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Table 1 (contpd)

.~oil_ Series__-- Acreatze Total

# 13 soil series 209 209

#]1{. soil series 127
#14 - #15 soil complex 68
$11+ - #16 soil complex 5 250

#15 soil series 133
#15 - #14 soil complex 90 223

#16 soil series 78 78 .

#17 - ##6 soil complex 46 46

#18 soil series 10 10

Total land acreage in mapped area 8,846 8,846

Green Lake 502
Alta Lake 260
Vita Lake 24
Alpha Lake 44
Lost Lake 28
Fitzsimmons Creek,,Green River
and other minor water bodies

Total acreage of mapped area 9,743 9,743

39 897



Criteria for Interpreting Engineering Properties of Soils

The interpretation of engineering properties of soils in the Alta
Lake area is based mainly on information gathered and observations made
in the field during the course of the soil survey . The laboratory analyses
consist of particle-size analyses and Atterberg limits to characterize the
soils in a limited fashion for engineering purposes and to provide
information for classification in the AASHO and Unified systems (1) . These
analyses are presented in Table 2 .

The "Guide for Interpreting Engineering Uses of Soilss2, prepared by
the Soil Conservation Service, U .S . Department of Agriculture was used as
a reference for formulating the Engineering Interpretations presented in
Table 3 . The criteria they suggest for consideration are :

A. Suitability as source of sand and gravel - Soil factors to consider are :

1) Depth to water table
2) Presence of stones and boulders
3) Presence of fines and amount of fines
4) Thickness of the deposits and depth to sand or gravel
5) Grain sizes of sand and gravel
6) Shape of sand and gravel particles

B . Suitability as source of road fill - Soil factors to consider are :

1) Sheer strength
2) Compressibility
3) Workability
k) Shrink - swell potential
5) Compaction characteristics
6) Susceptibility to frost action
7) Stability
8) Erodibility
9) Depth to water table

10) Moisture content
11) Presence of stones or boulders

Analyses for shear strength and other considerations listed above have
not been attempted . However those soils for which further analyses would
be beneficial are indicated in Table 3 .

^ Soil features affecting road location - Soil factors affecting use are :

1) Presence of organic material and thickness
2) Depth to bedrock and presence of stones and boulders
3) Depth to water :table
4) Stability of slopes
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5) Potential for frost heaving
6) Erodibility
7) Flooding hazard
8) Topography
9) Ease of hauling and excavation

10) Plasticity of the material
11) Presence of springs and seeps

D . Soil _factors affecting-foundations for low
use are ;

1) Shear strength
2) Shrink - s~~rell potential
3) Compressibility

Consolidation characteristics
5) Susceptibility to liquifaction
6) Soil texture
7) Soil pezsneability
8) Depth to bedrock
9) Depth to water table

10) Susceptibility to sliding

buildings - Factors affecting

and piping

As under B, laboratory analyses have not been conducted . Those soils,
however, for which further studies are suggested are indicated in Table 3 "

E . Soil features that determine the limitations for septic tank filter fields

1) Soil permeability
2) Depth to water table
3) Flooding hazards
4) Steepness of slope
5) Depth to bedrock or other impervious mEterials
6) Crevassed bedrock that may lead polluted water to other places

F . Soil factors affecting use for sewage_lagoons

1) Permeability of material
2) Depth to bedrock
3) Steepness of slope
4) Reservoir basin material
5) Embankment materials
6) Coarse fragments on surface



Table 2
LABORATORY AN,h. I:'+SFS OF SEL'"3TED SOIL SAMPLES FROM THE ALTA LAKE AREA

Per. ;:er..tage Passing Sieve Plast .- Sail Classification
Soil Depth pH 4 1~ ILO 40 60 l4G---T(-)U,--Liquid Plastic cm-.-.y

.d r? L1ODF PSe;.':CS iaTEa Ma ~ie'"'. :..~1 (~. ." 'ki' :C:20T ~T, .,~ ~~ " ~'t ctTs'ft m . �ach .̂k mesh* Limit . . L::~ !- i_-t~ ~ Tc fie,.jme ..r, me_.n '_~ex ~,AoHO 1.,.~ 3Y;

~ri G:abelly fan Bf 3-15 5 .4 3'a .5 26 .2 16 .6 10 .6 1 .2 3 .7 3 .0 - - - A-1-a GP gr
deposits BC 15-30 5 .7 ~~3 .7 24 .5 1t~ .~~ 13 .1~ 8 .1 4 .0 3 ."s - - - A-1-u GP " gr

C 30-f0 [a8 38 .9 31 .0 2G:" .6 13 .5 6 .7 2 .7 2 .2 - - - A-1-a GP gr

#2 Sandy fan Bf 2-13 6 .1 84 .6 72 .1 61 .0 44 .4 28 .8 12 .2 9 .0 A-1-b SP-SM s
deposits BC 13-26 6 .3 90 .3 83 .9 17 .9 60 .3 34 .7 8 .8 5 .5 A-3 SW-SM s

II Cl 26-42 6 .2 45 .0 33 .0 17 .3 6 .7 3 .1 1 .8 1 .5 A-1-a GP sgr
III C 42 .55 6 .3 96 .9 95 .7 61 .9 25 .5 10 .0 2 .6 1 .9 A-l-b SP s
IL I C2 55-70 6 .2 65 .5 44.4 23 .5 9 .8 5 .1 2 .3 1 .7L A-1-a SP sgr ,#6 Sand and BC 8-24 6 .2 100 .0 99 .2 96 .1 84 .5 60 .4 19 .1 11 .3 - - - : -3. ~°- ,~.~I, .~ s

N

°
gravelly fans C 24-48 6 .5 97 .2 94 .4 86 .6 60 .9 35 .1 12 .6 8 .3 - - - A-3 SW-SM s '
over glacial II Cgj 48-60 6 .1 80 .8 73 ..1 43 .3 29 .3 23 .6 16 .3 1~ .6 18 17 1 A-1-b SM gsl

till

#7 Colluvi.uu or Bf 1-14 5 .3 70 .7 53 .5 43 .5 30 .1 30 .1 19 .2 15 .3 27 25 2 . " A-1-b gsl
(Site #1) ablation till BC 28-40 6 .1 68 .1 58 .8 37 .4 25 .4 20 .1 13 :!: ~ ._ .3 - - - - - gls

over basal. C 4J-55 5 .9 64 .5 51 .8 21 .7 28 .1 22 .9 16 .2 14 .1 20 19 1 A-1-b Sis-SC gls
till

#1 Colluviaan or Bf 2-15 5 .6 59 .1 48 .1 37 .0 26 .4 19 .5 10 .6 7 .8 - - - A-1-a SP-S"4 gls
(Site #2) ablation till

1
Bf2 15-27 6 .1 58 .2 44.4 31 .7 21 .3 15 .8 9 .5 7 .7 - - - A-1-a SP-SM gls

over basal Bfgj 27-" 45 6 .8 65 .3 51 .4 42 .2 32 .0 24.9 15 .5 12 .7 24 21 3 A-1-b SM gls
till C 45-60 6 .9 63 .4 51 .9 41 .7 33 .3 27 .4 18 .8 16 .1 16 17 - A-1-b SM g1s

4f8 Shallow colluvium Bf 1k-12 6 .0 44 .5 35 .3 29 .5 24 .0 20 .6 16 .5 14 .6 51 55 2 A-1-a GM g1s
(Site #1) and glacial till

over bedrock

#8 Shallow colluvium Bf 2-16 5 .8 94 .4 90 .9 66 .3 73 .5 54 .6 24 .7 20 .3 - 28 gls
(Site #2) and gla°_ial till

over bedrock



Table 2 (con:1d)

Soil
SeLles Pa~e~.= Material Horizon

Depth
(in.)

pH
(li ?C~,

_
4

mesh*

Percentage
10 20

mesa* mcsli*

Passing Sieve
40 60 140

mesh* mes:`i* mash',~:
200

mesh*
Liquid
Limi t

Plastic
Limit

Plasti-
city
Limit

Soil

AAS-I0

Classification

Unified USDA

#11 Loamy over sandy Cg 15-40 5 .9 100 .0 100 .0 99 .8 99 .5 97 .7 80 .7 71 .9 27 16 11 A-6 CL sil
(Site #1) alluvium

#11 Loamy over sandy Cgl 0-7 5 .9 100 .0 100 .0 99 .1 96 .3 93 .2 86 .6 79 .6 27 20 7 A-4 CL-ML sil
(Site #2) alluvium II Cgl 7-25 5 .5 100 .0 100 .0 99 .7 98 .7 95 .7 15 .4 63 .1 15 15 - - CL sl

C92 25-45 5 .0 100 .0 100 .0 95 .8 86 .4 77 .1 64 .8 61 .8 32 21 11 A-6 CL sil

#17 Sandy fans over Bf 0-24 5 .9 100 .0 100 .0 99 .2 93 .1 84.6 60 .5 49 .4 36 25 11 A-6 CL fsl
silty 11 Btgj 28-38 6 .0 100 .0 100 .0 83 .5 12 .2 . 67 .1 61 .0 58 .8 37 19 18 A-6 CL sil

glaciolacustrine II BC 38;52 6 .0 100 .0 100 .0 85 .4 13 .5 68 .4 62 .0 60 .2 29 24 5 A-4 CL-ML si1
II C 52-70 6 .0 100 .0 100 .0 94.7 87 .3 82 .8 77 .2 15 .4 30 25 5 A-4 CL-ML --i_1

4 mesh* = 4.7 mm
10 mesh* = 2 .0 mm
20 mesh* = 0 .8 mm
40 mesh* = 0 .4 mm
60 mesh* = 0 .3 mm

140 mesh* = 0 .11 mm
200 mesh* = 0 .07 mm



Table 3

Suitability as source of : Soil features affecting :
Eoil

Series Sand and gravel Road fill _ . .Road location
Fos:ndations for
low bst;.ldings Excavations- - - - - ---

#1 Good for gravel Good Topography may Topography in some no restrictions
sometimes be areas may be

limiting limiting

#2 Good for sand Good to fair, may Topography may Topography may No restrictions
tend to erode sometimes be sometimes be

limiting limiting

#3 Poor in upper Good in subsoil Fluctuating water Fluctuating water Fluctuating water
2 - 3 feet, Good table table table
in subsoil ;
fluctuating water
table may make
excavation

difficult

#4 Good Good Fluctuating water Fluctuating water F1ucpuating water
table table table

#S Upper 2 .- 3 feet Upper 2 - 3 feet High water table, High water table; High water table
good to fair ; below good to fair ;
is unsuitable ; high water table

high water tables
make excavation

ii ; FF ; .. .-S r

INTERPRETATION 07 FNGINEEn .a.NG PROPE~.2TiES OF SOILS IN THE ALTA L.AI:E AREA

fine textured sub- bearing strength water tables ; tables
soil materials of subsoil should relatively low

be investigated permeability
in subsoil

Soil limitations for sewage di : ~ ~l
Septic tan:;
filter field Sewape ia~oon :- - -- - -. z

moderate - coarse Severe - high perco-~
textures may permit'.lation, ..stony, adverse
contamination of
nearby groundwater -
topography unsuitable
in some instances

Moderate - coarse Severe - high perco-
texture may permit lation, adverse
contamination of topography
nearby groundwater -
topography unsuitable
in some instances

Moderate - fluc- Severa - high perco-
tuating water lation, fluctuating

table water table

Moderate - fluc- Severe - high perco-
tuating water lation, fluctuating

table water table

Severe; high Severe - high water



Table 3 (cont'd)

_- Suitability as source
Eoil~C

Series Sand end gravel

#6 Upper 3 - 5 feet
good to satisfac-
tory ; below is
unsuitable

Poor to fair ;
poorly sorted
materials, adverse
topography

#8 Very poor -
bedrock below
20 inches

of :

Road fill

Upper 3 - 5 feet
good to satisfac--.

tory

Fair to poor,
adverse topography;
closely
associated with
bedrock and soils
shallow to bedrock

Poor - bedrock
below 20 inches

Soil features affecting :

Road location

Restricted permea-
bility in subsoil

Foundations for
low buildings Excavations

Nos^=ibus limi- No serious limi-
tations ; topography tations ; some
may sometimes be seepage above com-

limiting pact subsoil

Soil limitat ions for sewage disposal
Septic tank
filter field

Moderate - high
permeability in
upper materials
and seepage along
compact subsoil
could contaminate
adjacent ground-
water ; - adverse

Sewa&e lagoons

Severe = adverse
topography ; high
permeability through
upper materials

topography

Topography often Adverse topography Adverse topography Severe - adverse Severe - adverse
limiting ; closely Seepage in subsoil Seepage in subsoil topography ; sub- topography i
associated with Susceptability to surface seepage

w
bedrock and soils sliding
shallow to bedrock; i

susceptability to
sliding in some

locations

Bedrock within Bedrock within 20 Bedrock within 20 Very severe - Very severe - bedrock
20 inches of soil inches of soil inches of soil bedrock within 20 within 20 inches of
surface,adverse surface, adverse surface ; adverse inches of soil soil surface ; adverse
topography topography topography surface ; adverse topography

topography --

9 Poor - adverse
topography, poorly
sorted materials

Fair to poor -
adverse topography,
boulders, bedrock
often within 5
feet of surface

Adverse topography,
Relatively shallow
to bedrock,
suscep.tability to
sliding in some

Bedrock relatively Relatively shallow
shallow to surface ; to bedrock ; adverse
adverse topography topography

Severe ; adverse
topography, rela-
tively shallow to
bedrock ; seepage
in subsoil

Severe - adverse topo-
graphy, high permeability
in upper materials and
seepage in subsoil,
high stone content



Table 3 (cont'd)

Suitability as source of : Soil features affecting : Soil limitations for sewage disposal

'oil Foundations for Septic tank
Scries Sand and-gravel--- Road fill - Road location- low buildings Excavations filter field Sewage lagoons -

#10 Very poor - bedrock Poor - bedrock at Bedrock to soil Bedrock at soil Bedrock at soil Very severe - Very severe - bedrock
at soil surface soil surface surface, adverse surface surface bedrock at soil at soil surface,

topography surface, adverse . adverse topography
topography

#11 Poor - high water
tablEs interfere
with excavation,
poorly sorted

alluvium

Poor - high water
tables make
excavation diffi-

cult

High water tables, High water tables ; High water table Severe - high Severe - high
occasional flooding,Bearing strength water table water table

' material has not: . : . and compressibility
been preloaded should be

investigated

#12 Very poor - Very poor - Organic material Organic material - Very high water Very severe - Very severe - very
organic material, organic material, with low bearing low bearing strengtty tables very high water high water table
very high water very high water strength, very very high water table

tables tables high water table tables

#13 Very poor - Very poor - Organic material - Very low bearing Very high water Very severe - Very severe -
organic material, organic material, very low bearing strength - very tables very high water very high water tables
very high water very high water strength - very high water tables tables

_ tables ----- tables high water tables .

#14 Fair to poor in Fair to good - Fluctuating water Fluctuating water Fluctuating water Moderate to severe Severe - high perco-
upper 4 feet - fluctuating water table, some table table - some - fluctuating lation, fluctuating
good below four table may danger of flooding danger of flooding water table water table
feet - fluctuating interfere with
water table may excavation
interfere with

excavation



Table 3 (cont'd)

Cloil
SEries

Suitability as source of :

SS and and gravel

#15

#16

#17

#18

Fair to noor -

very high water
table interferes
w3.`^ excavation

Road fill

Poor - very high
water tables
int-erfere with

excavation

Fair - sand and
gravel are strati-
fied, fluctuating
water table may
interfere with

excavation

Poor - overlay
not well sorted,
subsoil fine
textured

Fair for sand
- fluctuating
water table may
hinder exca-
vation - small
area

Fair - fluctuating
water table may
interfere with

excavation

Upper 40 inches
fair, subsoil
unsuitable due to
fine texture

Fair - fluctuating
water table may
hinder excavation
- may tend to
erode

Soil features affecting-.

Road location

Very high v.-ater
table - dar.t;er c :

floc~ang

Fl:ctuating water
table - dancer of
flooding

Foundation ; for
low builc'in;s

Very high v.,ater
table - --'anger of

floodingC.>

Fl-actuating water
table

Excavations

Soil limitations for sewage disposal
Septic tank
filter field S ;:ge lagc,:~ns

Very high water Severe - very high
: .-"-able - danger of water table

flooding

Fiuct~;ating water
table - danger of

flooding

Severe - high perco-
lation, very high

c:ater table

Moderate to severe Severe - high perco-
- fluctuating water lation, fluctuating
table, danger ofwater table

fflooding

Bearing strength Bearing strength No severe res- ?!oderate - perco- No severe restriction
and susceptability and cc:npressibi- trictions lation in subsoil except for adverse topo-
to frost heaving lity of subsc;il - seepage above is low ; seepage graphy in some cases

of fine textured should be fine textured along subsoil
subsoil should be investigated sub-oil surface
investigated

Fluctuating water Fluctuating water Fluctuating water Moderate to severe Moderate to severe -
table table table - high percolation, high percolation,

fluctuating water fluctuating water
table table
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