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SUMMARY

The primary objective of the Pemberton Valley soil survey and report was to map at a scale
of 1:20 000 and to describe, in detail, the soils and agricultural capability of the Lillooet River,
Birkenhead River, Gates River, and Blackwater Creek valleys. Secondary objectives were to interpret

the data for specified land uses.

Four major terrain types were identified in the study area. The primary type is composed
predominantly of Lillooet River flood plain deposits which grade from gravels and sands near Meager
Creek through sands and sandy loams to silt loams between Pemberton and Lillooet Lake. Where major
tributaries enter the main valley, gravelly and sometimes bouldery fluvial fans of significant size
have been deposited. Organic accumulations occur along the margins of the valley floor. A second
terrain type, found in the Green River area and in the Birkenhead River, Poole Creek, Gates River
valleys, is composed of bouldery to very bouldery, gravelly fluvial and colluvial fan deposits.
These valleys also contain some bouldery, gravelly flood plain deposits and minor organic deposits
as well as two large landslide deposits. The Blackwater Creek and Birkenhead Lake areas are predom-
inantly composed of large colluvial fans which have formed by repeated avalanche activity. There
are also minor morainal deposits and some Targe, bouldery, and gravelly fluvial fans associated with
Phelix and Sockeye creeks. A fourth major terrain type is found in the Birkenhead River canyon
area. This area is characterized by steep bedrock outcrops and associated talus slopes. On the

upper slopes the materials are primarily morainal.

The soils exhibit characteristics which reflect the effects of climate and soil water
regime as determined by relief and vegetation, which have been active since deposition. Cross-
sectional and oblique diagrams illustrate the relative positions of the various soils in the land-
scape. Detailed morphological, chemical and physical data for some of the more important soil
series are presented in the appendices. The upland soils of the Birkenhead River, Gates River, and
Blackwater Creek valleys are predominantly well drained Orthic Eutric Brunisols. 1In the Gates Lake
to Anderson Lake area many of the soils are Orthic Eutric Brunisol:calcareous phase due to the high‘
calcium carbonate levels. Active avalanche areas and active talus accumulation areas tend to be
weil drained Orthic or Cumulic Regosols. Soils of the flood plains are mainly imperfectly drained
Gleyed Regosols, or poorly to very poorly'drained Rego or Rego Humic Gleysols with lesser amounts of

poarly to very poorly drained Organic soils.

Xix



The soils of the Green River valley and the uplands near Pemberton are generally well
drained Orthic Dystric Brunisols, except on the active talus slopes which are Orthic Regosols.

Bedrock outcrops (non-soil areas) are also common.

The soils of the Lillooet River valley are predominantly poorly to very poorly drained
Rego Gleysals:cumulic phase and Rego Gleysols and imperfectly drained Gleyed Regosols. There are
also minor but significant areas of Orthic Regosols, Rego Gleysols:peaty phase, and Terric
Fibrisols. In this particular section of the study area substantial changes in soil characteristics
have been and are occurring as a result of the major diking, drainage and river training program
initiated in 1946. As a result of river straightening and lowering of the level of Liilooet Lake,

soil drainage has improved when compared tc reports of Faulknor (1951) and Day (1946).

Maps derived from the s0i1 maps include those showing the Tocation and extent of the
various land capability for agriculture ratings, soil textural classes, and soil drainage classes.
The land capability for agriculture maps indicate that the best agricultural lands occur in the
Li11o0et River valley and are predominantly Classes 2, 3, or 4 with lesser areas of Classes 1, 5, 6,
or 7. Conversely, in the Green River, Birkenhead River, Blackwater Creek, Gates River valleys and

on the uplands, the Tands are predominantly Classes 5, 6, or 7 with few areas of Classes 2, 3, or 4.

Interpretations of the soils data for selected engineering uses (settlement suitability)
and outdoor recreational carrying capacity were compiled. These +indicate that Yvonne series and
Yantzie series soils on slopes of less than 9% are the most suitable for these uses. The other
upland soils are limited by one or more factors including excessive s$0il perviousness, excessive
slopes, stoniness, rockiness, shallowness to bedrock and mass movement hazard. On the other hand,
soils in the valley bottoms are most often limited by shallow depths to the water table, potential
flooding hazards, poor drainage, wunsuitable soil textures and potential for ground water

contamination.
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Other interpretations can potentially be developed using the soils information in
conjunction with other resource information. For example, improved recreational carrying capacity
interpretations can be developed when recreation features, wildlife, vegetation and climate data
collection is completed. Forest capability ratings can be derived with additional forest plot
measurement and climatic data. Wildlife capability maps can be developed by combining the soils

data with wildlife and vegetation inventory information.
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6.

HOW TO USE THIS SOIL SURVEY REPORT

Locate area of interest on index to map sheets (Fig. 1).

Note the number of the map sheet and turn to
Locate your specific area of interest on the
List the mapping symbols found in your area,
Turn to the "Table of Contents" which lists
that series is described.

See the "List of Tables" or the "Appendices"

that sheet.

map sheet.

and find the corresponding name in the map legend.

the names of each soil series and the page where

for additional data on a specific soil.
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~ chapter 1
INTRODUCTION



1 INTRODUCTION

The Resource Analysis Branch of the Minisﬁry of Environment undertook during 1976-77 a
detailed soil survey of the Pemberton Valley {(Lillocet River Valley) at the request of the Ministry
of Agriculture. Historically, development pressure has been toward agricultural use of the land in
the‘va]]ey bottom. The geographical isolation of this valley from other agricultural areas has
enabled it to become the primary virus-free seed potato growing area within British Columbia. The
Pemberton Valley and its tributary valleys also maintain highly productive first growth forests
which are presently being harvested. Wildlife, fisheries and recreational values of the Pemberton
Valley and dts environs are also significant resources.  Agricultural use of the valley has
developed to such a point that, in order to improve productivity and maintain or increase economic

returns to the farmer, further information about the physical enviromment is required.

1.1 Objectives

Objectives of the soil survey are:

1. To provide a detailed (1:20 000 scale) soil map of the Pemberton Valley.

2. To refine and redefine the existing land capability for agriculture
ratings of the Pemberton Valley, from a map scale of 1:50 000 to a map
scale of 1:20 000.

3. To develop interpretations of the capability and/or suitability of the
soils for selected uses.

4. To provide soils information for uses other than agriculture and to
identify further resource information which (if used in conjunction with

the soils information) will complement the soil survey information.

1.2 Description of Study Area

;

The Pemberton Valley is Jocated in the southwestern corner of British Columbia. It Tlies
approximately 160 km* northeast of Vancouver, approximately 100 km northeast of Squamish and approx-
imately 100 km* southwest of Lillocet (Fig. 2). The study area extends west and north fram the
north end of Lillooet Lake along the Lilléoet River valley to the junction with Meager Creek, which

is approximately 80 km. Along the Birkenhead River it extends from the north end of Lillooet Lake

*metric units are used throughout this report, a conversion table is presented in Appendix 1.
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westward and northward to Birkenhead Lake then swings northeast along Gates River as far as Anderson
Lake and includes the Blackwater Creek valley from Birkenhead Lake to Gates River. Also included
are the upland areas adjacent ta Pemberton and Mt. Currie. The Pemberton (Li1looet River)}Valley is
approximately 3.2 km wide at the widest point. The Birkenhead River area from the Mt. Currie
village to Gates Lake is approximately 24 km long and 0.4 km wide at its widest point. The Green
River section is approximately & km from its junction with the Lillooet River to its junction with
Rutherford Creek and is 0.8 km wide at is widest point. In total the study area covers approxi-

mately 20 000 ha.

1.3 History

The settlement of the Pemberton Valley has proceeded in stages as the result of major
transportation developments connecting the valley to other parts of the province. This is discussed

in detail by Decker, Fougberg, and Ronayne, 1977,

The first inhabitants of the valley were native Indjan people who belong to a branch of
the Interior Salish Tribe. Hudson's Bay Company traders, in 1827, were the first known white men to
enter the valley and may have introduced the first cultivated potatoes. By 1859, gold rush traffic
was passing through the Pemberton Valley by way of Harrison, Lillooet and Anderson Lakes on their
way to the Klondike, and fresh vegetables were in high demand. As a result, Chief Justice Begbie
gave seasonal permits for the use of land for growing vegetables. Following this came the pre-
emptive use of lands up the valley for farming. By 1863, twelve farmers were present as noted by
Lillooet's Anglican priest. With the completion of thé Cariboo Wagon Road through Fraser Canyon in
1863, most of the settlers and farmers began moving on to the Cariboo and other areas. In the early
1900's there were few farmers, although there were 68 landowners registered on the tax rolls. In
1907 the farming was limited primarily to beef cattle because of the large amount of clearing needed
to bring the land into production (although farmers were experimenting with growing peas, wheat,
clover, oats, peas, turnips, and patatoes as well as scme cabbages, plums and currants)., Prior to

the coming of the railroad, most of the farm produce was grown for local consumption.

A second stage of settlement was initiated with the completion of the B.C. Electric
Rajlroad from Squamish to Lilloget in 1914. The caming of the railroad resulted in an increase in

the acreages of wheat, oats and peas, as well as an increase in dairying. Dairying was an important



source of income for the farmers for some years but, eventually, farmers turned to potato growing as
phe main source of livelihood. A major problem of the valley's livestock industry was the loss of
50% of the newborn calves, 80% of the foals and 95% of young pigs. Years of observation by farmer
Jack Ronayne resulted, in 1917, in the discovery that fodine deficiency was the major cause of these
losses. Later it was determined that selenjum deficiency also exists within the valley. In 1922
production of relatively disease-free Netted Gem seed potatoes began. The success of the disease-
free produce was attributed to the comparative isolation of the valley from other parts of the
province. Production of Early Rose (also relatively disease-free) seed potatoes followed in 1926.

In 1924 the Pemberton Valley Farmer's Institute was formed. The aims of the institute were:

1. "To promote conditions of rural life so that settlement may be permanent
and prosperous;

2. To promote the theory and practice of agriculture and other educational
methods;

3. To stimulate interest by exhibitions, prizes, and other means; and

4. To arrange on behalf of its members for the purchase, distribution or
sale of commodities. {Decker, Fougberg, Ronayne, 1977)."

In 1933 the first I1lustration Station was established on the E. Blakeway farm under the supervision
of R. M. Hall from the Federal Experimental Farm at Aggasiz. In the 30's the szle of oats, wheat,
turnips, carrots, potatoes and beef were restricted primarily to the local market. However, at the
same time, the Ronaynes, Deckers and Taylors were producing prize-winning potatoces, field peas and
turnips. By 1936, the marketing of Pemberton turnips and commerical potatoes was under the control
of the B.C. Coast Marketing Board. Then, in 1941, the remberton and District Board of Trade was

formed and became active in marketing farm crops.

In 1940, a major flood throughout the valley incited the citizens to action. The
Pemberton Drainage and Reclamation Committee was formed by the Board of Trade and supported by the
Farmer's Institute. A brief was presented to the Post-War Rehabilitation Council which called for
diking and straightening the Lillooet River and its tributaries of Ryan and Miller Creeks and the
Tawering of Lillooet Lake. In 1946, the federal government agreed to carry out the propased recla-
mation project under the Prairie Farm Rehabilitation Program, which ironically, had been developed
to deal with drought conditions. . In 1947, the Pemberton and District Commission was officially
formed and, in 1948, a Tri-Partite Agreement was signed with the federal government agreeing to

carry out the construction of the project, the provincial government to provide access roads and



rights-of-way, and local government to carry out general maintenance. The reclamation and diking
project was completed in 1854. During this time potato production was gaining in momentum and in
1943 a Seed Potato Control Area had been formed restricting plantings to locally grown seed.. Also,
during this time, dairy operators began converting to beef production. Turnips were grown for a
limited market. Hay was grown for a good local market but available labour was limited. Carrots

were grown for local sale and some grains were grown as hay for farm consumption.

With completion of a passable road to Pemberton from Squamish (now called Highway 99) in
1964, the Pemberton Valley entered its present era. In 1965 seed potato prices reached a record
high for that era and Pemberton was chosen as one testing ground for the virus-free seed potatoes
which had been developed by Agriculture Canada at their University of British Columbia Research
Station. In 1966 and 1967 test plots were planted in the valley and today the majority of farmers
grow virus-free seed potatoes as their primary crop. Finally, the era of development resulting from
completion of the highway connection to Vancouver leaves Decker, Fougberg, and Ronayne (1977) to

ponder with fond sadness:

"And what of the future? The seed potatoe {sic) business has brought prosperity to the
farms; the logging industry offered jobs and a solid income, particularly to the young men; emplay-
ment opportunities had increased in the village in cafes, stores, banks, offices, and forestry. The
road to Vancouver was now all blacktop and being improved year by year bripging both goods and
tourists to the valley. A radio transmitter in the village had provided Tocal reception; and one
shaky T.V. channel brought in news, police shows, and commercials to amuse and aqgravate the popula-
tion. Pemberton was now part of the lower mainland. Its citizens bought their groceries in
Squamish or Vancouver and had every modern convenience. And yet, with all these advantages of more
industry, more of the older residents Took back on the old days with affection. The inconveniences
forgotten they remember the cleseness of an isolated community. Tenquille Lake in fts splendid
pre-tourist virgin beauty; the family picnics by the Birkenhead, the summer trips to D'Arcy when-a
dozen families would gather by the Take; the impromptu swimming parties at Salmon Slough or One Mile
Lake, or skating parties in winter whenever there was a patch of ice on a field. They remember too,
the instant help in time of trouble; the chores done, the children cared for, amy neighbour's car
available as an ambulance to the station; and the train would always wait. They forgot the hard
work of churning and remember the good taste of summer butter; they forget the milking and remember
the home-made ice cream. Land clearing had brought wonderful bonfires but baled hay saw the end of
the childrens hayrides."

Some of that closeness still remains and it is hoped, will always continue, for Squamish is still
100 km away and a winter's snowstorm can make those 100 km seem a very long way. Looking toward the
future it seems that pressures for development will continue. The need for information on the
physical enviranment, specifically soils, is pressing as the need for rational long-range regional

planning and short-term site-specific problem solving becomes increasingly evident.
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] THE FORMATION, MORPHOLOGY AND CLASSIFICATION OF SOILS

Soil has many meanings to many people depending on their inclination, training and
experience. To a planner soil is a natural resource critical for sustenance of a certain human
population.  To an engineer it is unconso]idated‘materia1 which may be manipulated for construction
purposes. To a forester or an agriculturist soil is a medium for plant growth. To a farmer soil is

his livelihood, his "Tife blood". To a pedologist soil is all of these things and much more.

2.1 Soil Development

Soil is a naturally occurring, dynamic, three-dimensional body at the earth's surface
which has been formed by nature and has recorded its own history expressed in recagnizeable
morphological, physical, and chemical characteristics. Pedologists have defined sci! in general
terms as the naturally-occurring, unconsolidated, mineral or organic material at the earth's surface
which is capable of supporting plant gqrowth. Soils are a continuum across the landscape grading one
into another but having highly variable properties. The properties of individual sofls vary with
depth and are the product of climatic factors and organisms, as conditioned by relief and water
regime, acting through time on geologic materials (soil parent materials). These five factors
{climate, organisms, relief, time, and parent materials} are interdependent and thus the intensity
of expression of one or all determines the rate, direction and intensity at which the pedogenic

processes proceed.

2.2 Soil Profile

A s@il profile is produced by additions to, Tlosses from, and translocations and
transformations within the soil. A sgil profile is a vertical cross-section through all of the
distinguishable horizons or layers of the soil to the depth of the control section (for definition

see Glossary of Terms).

A soil horizon is a layer of mineral or organic soil material approximately parallel to
the earth's surface, with characteristics which have been affected by the processes of soil forma-

tion. A horizon differs from adjacent soil materials or other horizons in features such as colour,



structure, texture, consistence, chemical and biological properties. A generalized diagram in
Figure 3 shows the relationship of horizons within a soil profile. A1l horizons may not necessarily
be present in any one soil profile and horizons may alsc be subdivided as required. Table 1 Tists
the definitions of those horizons and layers identified in the soils of the Pemberton Valley. A
more complete 1ist of horizons and definitions can be found in The System of Soil Classification for

Canada (1974, 1978).

5011 horizons develop in a soil profile as the result of pedogenic processes proceeding in

soils at a rate and intensity determined by the soil forming factors mentioned earlier. Since thase

Organic horizons developed primarily from the accumulation
of leaves, twigs, and woody materials.

Organic nhorizons developed mainly from mosses, rushes, and
woody materials,

LFH or Of
Om,0h

Zone of leaching or eluviation of materials in solution or
A suspension or of maximum in sftu accumulation of organic
matter or both.

AB Transition zone.

Zone of enrichment in organic matter, sesquioxides, or <lay,
B or by the development of sail structure; or by a change of
colour denoting hydrolysis, reduction or oxidation.

BC Transition zone.

Mineral horizon comparatively unaffected by the pedogenic
precesses operative in A and B except the process of gleying

¢ and the accumulation of calcium and magnesium carbonates and
more soluble salis.
R A consolidated bedrock Jayer that is too hard to break with
the hands or ta dig with a spade when moist.
Figure 3: Generalized diagram of a soil profile




Table 1:

Definitions of soil layer and horizon ter'rninolog_y'>e

Mineral Horizons and layers

Mineral horizens are those that contain 17% or
less organic carbon (about 30% organic matter)
by weight.

A

~ a mineral horizon formed at or near the
surface, in the zone of leaching or
eluviation of materials in solution ar
suspension or of maximum in  situ
accumulation of orgaric matter or both.

- a mineral horizon characterized by
enrichment in organic matter, sesquioxides,
or clay, or by the development of soil
structure; or by a change of colour
denpting hydrolysis, reduction or
oxidation.

- a mineral harizon comparatively
unaffected by the pedogenic processes
operative in A and B, (C), excepting (1)
the process of gleying, (Cg), and {ii) the
accumulation of calcium  and  magnesium
carbonates (Cca), and more solubie salts
(Cs, Csa). Marl and diatomaceous earth are
considered te be C horizons.

- a consolidated bedrock layer that is too
hard to break with the hands (»3 on Mohs
scale) or to dig with a spade when moist,
and that does not meet Che reguirements of
a € horizon. The boundary between the R
layer and any overlying unconsclidated
material is called a Tithic contact.

Lowercase Suffixes

b
9

- a buried soil horizon.

- a horizon characterized by gray colours,
or prominent mottling, or both, indicative
of permanent of periodic intense reduction.
Chromas of the matrix are generally 1 or
less. Tt is used with A and e (Aeg), with
B alone (Bg), with B and f {Bfg, Bgf), with
B, h, and f ((Bhfg), with B and t (Btg),
with C alone (Cg), with € and k (Ckq), and
several others. In some reddish parent
materials, matrix colours of reddish hues
and high chrgmas may persist despite long
periods of reduction. In these soils,
horizons are designated as g if there is
gray mottling or if there is marked
bleaching on ped faces or along cracks.

- a horizon enriched with organic matter,
It is used with A alone (Ah}; or with A and
e [Ahe)}; or with B alene (Bh}; ar with B
and f (Bhf). Ah = a horizon enriched with
organic matter that either has a colour
value at Tleast one unit Tlower than the
underlying horizon or contains 0.5% more
oryanic carbon than the IC, ar both. It
contains less than 17% organic carbon by
weight.

- a modifier of suffixes e, f, g, n, and t
to denote an expression of, but failure to
meet, the specified Timits of the suffix it
modifies. It must be placed to the right
and adjacent to the suffix it medifies.
For example Bfgj means a Bf horizon with
weak expression of gleying; Bfjgj means a B
horizon with weak expression of both *f'
and 'g' features.

m

- a horizon slightly altered by hydrolysis,
oxidation, or selution or all three, to
give a change in colour or structure, or
both. This suffix can be used as Bm, Bmgj,
Bmk, and Bms.

- a horizon disturbed by man's activities,
such as cultivation, Togging, habitation,
etc. It is used with A and O.

Organic Horizons

Organic horizens are found in Organic soils,
and commonly at the surface of mineral soils.
They may occur at any depth beneath the surface

in

burjed soils, or overtying geological

deposits. They coantain more than 17% organic
carbon {approximataly 30% organic matter) by
weight. Twe groups of these horizons are
recognized, 0 horizans and L, F and K horizons.

0

0f

Om

Oh

- an organic horizon developed mzinly from
mosses, rushes, and/or woody materials, It
is divided into the following subhorizons:

- an 0 horizon cosisting dominantly of
well-preseryed  fibres that are readily
identifiable as to botanical origin, and is
called a fibric horizon.

-~ an 0 horizon at a stage of decomposition
intermediate between fibric and humic
materials. The material is partly altered
both physically and bigchemically. [t does
not meet the requirements of either a humic
or a fibric horizon, and is called a mesic
horison.

- an 0 horizon &t an advanced stage of
decomposition. It has the Jowest amount of
fibre, the highest bulk density, and the
Towest saturated water-holding capacity of
the 0 horizens. It s very stable and
changes very Tittle physically or
chemically with time unless it s drained,
This is called a humic herizon.

F and H - These are organic horizons
developed primarily from the accumulation
of leaves, twigs, and woody materials with
or without a minor component of mosses.
Usually they are not saturated with water
for prolonged periods.

- an organic horizon characterized by an
accumulation of organic matter, derived
mainly from leaves, twigs and woody
materials, in which the original structures
are easily discernible.

- an organic horizen characterized by an
accumulation of partly decomposed organic
matter derived mainly from Teaves, twigs
and/or woody materials. Some of the
original structures are difficult to
recognize. The material may be partly
comninuted by soil fauna, as in moder, or
it may be a partly decomposed mat permeated
by fungal hyphae, 2s in mor.

= an organic horizon characterized by an
accumualtion of decomposed organic matter
in which the original structures are
indiscernible. This material differs from
the F horizon by its greater humificaticn
due chiefly to the action af organisms. It
is  freguently intermixed with mineral
grains, expecially near the junction with a
mineral layer,

% nfter the Canadian System of Soil Classification, 1978.




factors of soil formation vary widely across the landscape it follows that the resultant soils and
their properties alse vary widely across the landscape. Because soils occur at the surface of the
earth as a continuum having highly variable properties, it is necessary to define a basic unit of
soil to be described, sampled, analysed and classified. This basic unit, called a pedon, is the
smallest three-dimensional unit which can be considered a soil. The lateral dimensions of the pedon
are 1 m?, if the ordered variation in gemetic horizons can be sampled within that distance. The
vertical dimensions of the pedon extend from the surface of the earth to a minimum of 10 cm and at a

maximum to the depth of the control section.

2.3 Soil Classification in Canada

The System of Soit Classification for Canada is hierarchial and is based on the
characteristics of the pedon. There are five taxonomic Tlevels which are the Soil Order at the
highest or most general level proceeding with fncreasing complexity thraugh Soil Great Group, Soil

Subgroup and Soil Family to Soil Series at the lowest or most specific level.

There are nine Orders defined in the Canadian classification system, and these are
Brunisolic Order, Chernozemic Order, Cryocsolic Order, Gleysolic Order, Luvisolic Order, Organic
Order, Podzalic Order, Regosolic Order and Solonetzic Order. The soils of the Pemberton Valley
study area are mainly within the Gleysolic and Regosolic Orders; soils of the Brunisolic and Organic
Order occur but are less common. Soils of the Brunisolic Order have sufficient development to
exclude them from the Regosolic Order, but they lack the degree or kind of horizon development
specified for soils of other Orders. The central concept of the Brunisolic Order is that of soils
formed under forest vegetation having brownish coloured Bm horizons. Gleysolic soils have features
indicative of pericdic or prolonged saturation with water and reducing conditions. In areas of
subhumid climate Gleysolic soils commonly occur in shallow depressions and on level lowlands that
are saturated with water for long periods of time. In more humid areas they also occur on slopes
and undulating terrain. Soils of the Organic Order are composed largely of organic materials. They
include most of the soils commonly known as peat, muck or bog soils., Most Organic soils are
saturated with water for prolonged periods. They occur widely in poorly and very poorly drained
depressions and level areas in regions of subhumid to perhumid climate, and are derived from the
vegetation that grows or has grown in such sites. Regosolic soils have no or weakly developed soil

horizons. The lack of development may be due to youthfulness of the soil as in recent alluvium, or

10



instability of the material as in colluvium on slopes subject to mass wasting. Regoselic soils
vary from rapidly to imperfectly drained and occur under a wide range of vegetation types and
climates. Definitions of the other Soil Orders previously mentioned but not discussed can be found

in "The Canadian System of Soil Classification", Agriculture Canada, 1978.

The soils of the study area were classified at the series or specific level of taxonomy,
The soil series is based on the differentiating criteria of the soil order plus the soil great
group, soil subgroup, and the soil family as well as detailed features of the pedon. The detailed
features of the pedon utilized in differentiation of the soil series include similar kinds and
arrangements of horizons whose colour, texture, structure, consistence, thickness, reaction, and
composition fall within a narrow range of variability. Soil series is a taxonomic unit to which a
name or number is assigned and which is specific to that soil as defined. Names are generally

derived from gecgraphical place names within the soil survey region.
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3 METHODOLOGY

3.1 Field Mapping

Firstly, the most recent (1973) black and white 20 chain aerial photographs were
obtained. These photographs were examined stereoscopically and preliminary map units outlined on
them. The map units were then checked extensively by surveyors on foot traverses across fields,
digging and describing approximately 1 m deep observation pits. In some places access to areas
surveyed was by truck or helicopter with limited foot transects. Figure 4 gives a general indica-
tion of the accessibility of the area to field observation. When detailed field checking was
completed, the final legend was compiled, soil boundary lines were finalized, symbols were assigned
to map units and the maps then submitted for drafting. In areas where field checking was limited hy
accessibility, the composition of some units was extrapolated by aerial photograph interpretation

using information derived from similar adjacent units.

The terrain units (soil parent materials) identified within the study area are classified
and defined accarding to the "Terrain Classification System" (FLUC Secretariat, Resource Analysis

Branch, 1976).

The soils didentified within the study area are classified according to "The Canadian
System of Soil Classification" Agriculture Canada, 1978. The textural ¢lass groupings utilized are
those defined for the soil family in the "System of Soil Classification for Canada" Agriculture
Canada, 1974, The svils are classified at the series level of soil taxonomy. Therefore, the soils
described in the report and the soil map legend are taxonomic units. The soils legend groups the

soils un the basis of parent material, soil development, soil texture and soil drainage.

A soil mapping unit which bears the name of a taxonomic unit, as 15 the case in this
survey, consists of the defined taxonomic unit plus small inclusions of other soils {generally less
than 15%) which are included because of the limitations imposed by the scale of the mapping and the
number of points that could be examined. Thus, any single s0il name stands for a specially defined
taxonomic unit, but that same name, applied to a mapping unit, stands for that defined taxonomic
unit plus a small proportion of other soils, that cannot be shown because of cartographic limita-

tions. A variant of some taxonomic units was used as a mapping unit where a soil was identified as
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different from another but was similar in most characteristics. These variants were reserved for

soils which had Timited acreage and for which it was impractical to define new series.

When plotting soil boundaries on a map, the pattern of some taxonomic units may be too
intricate to be shown accurately and clearly as separate map units and therefore are shown as one
mapping unit. This mapping unit, called a soil complex, is defined in terms of the taxonomic units
making it up, their proportions, and their pattern. The complex consists of the names of the

occuring soil series in decreasing order of dominance, joined by hyphens.

Miscellaneous land types are used as mapping units to indicate those areas which contain
no or very little soil, such as rock land areas or urban and other man-modified areas where the

original soil characteristics have been so altered as to be unrecognizeable.

3.2 Soil Sampling

A representative soil profile was described and sampled in orler to characterize the
majority of the mapped soil series. Each soil profile was sampled to at Teast 100 c¢m depth for
selected chemical analysis. Some soil layers or horizons, which were less than 5 amn thick and
discontinuous, were described but not sampled. The surface 50 ¢m were also sampled by horizon or
soil layer for available water storage capacity (AWSC) and, occasionally, for particle size
analysis. For AWSC determinations, horizons of similar texture were composited in order to reduce
the number of samples. Bulk density samples were taken from surface horizons and at a depth of 1 m
or greater. Engineering samples were taken from a depth of 1 m or greater. Soil saturated
hydraulic conductivity determinations were conducted in situ, in those soils where the water table

was at less than 1,8 m depth, using the auger hole method (van Beers, 1963).
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In addition to the selected detailed soil profile descriptions and analyses included in
this report (Appendix 2} all morphological soil descriptions and analyses are available from the
B.C. Soil Data File by contacting:

Director

Resource Analysis Branch

Ministry of Environment

Parliament Buildings

Victoria, B.C. V8V 1X%4
Include in your request a geographical description of the area of interest, i.e. latitude and
longitude or National Topographic mapsheet (NTS) number such as 92J/7. Additional useful informa-
tion to be included in the request would be the name of the soil series for which information is

required.

3.3 Laboratory

Laboratory analyses of the soil samples were conducted in the Resource Analysis Branch
laboratory, at Kelowna, B.C., under the direction of V.E. Osborne. The specific methods used are

presented in Table 2.

Table 2: List of laboratory analyses and references

Analyses
Available sulphur

Available phosphorus

Boron

Carbon

Cation Exchange Capacity
Exchangeable Cations

pH

Pyrophosphate iron and aluminum
Sieve analysis

Copper, cobalt

Particle-~size analysis, pipette method
Bulk density

Kjeldahl nitrogen

Atterberg Timits
Water holding capacity

References

Johnson, €.M., and Nishita, H., 1970
Johnson, C.M. and Ulrich, A., 1959
John, M.K., 1963, 1970

Grewelling, T. and Peech, M., 1960
Carbon Analysis by Leco Analyzer, 1969
McKeague, J.A., ed,, 1976

McKeague, J.A., ed., 1976

McKeague, J.A., ed., 1976

McKeague, J.A., ed., 1976

McKeague, J.A., ed., 1976

Black, C.A., et al, 1965

Black, C.A., et al, 1965

Black, C.A., et al, 1965

Atkinson, H.J., et al, 1958; Bremner, J.M.,

1960
Lambe, T.W., 1951
Richards, L.A., ed, 1954
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3.4 Land Use Interpretations

3.4.1 Agricultural Capability Ratings

Land capability for agriculture ratings were determined following the Canada Land
Inventory (1965} and British Columbia Land Inventory (1973} guidelines for determining the capabil-
ity of land to sustain agriculture. Climatic capability for agriculture ratings (Williams, 1977)
were used in conjunction with the soils information, to derive the land capability ratings. The
climatic capability ratings follow the guidelines outlined 1in the "Climatic Capability

Classification for Agriculture in British Columbia“, Rescurce Analysis Branch (1978).

3.4.2 Suitability for Engineering Uses

Interpretations to assess the suitability of the soils of the Pemberton Valley for
selected urban development factors were made following a modified version {Resource Analysis Branch,
1978) of the U.S. Department of Agriculture (1971) "Guide for Engineering Interpretations of Soils'.

A discussion of, and the specific guidelines used are appended in Appendix 3.

3.4.3 Physical Carrying Capacity for Outdoor Recreation

Interpretations assessing the physical carrying capacity of the Pemberton area soils for
outdoor recreation were made following the guidelines outlined in the publication "Recreation
Capability Inventory: (1) Canada Land Inventory; (2) Resource Analysis Unit" (ELUC Secretariat,

Resource Analysis Branch, 1976).
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d FACTORS AFFECTING SOIL FORMATION

Soil forms as a result of the interaction of five major factors: c¢limate, plant and
animal life, parent materials, relief and time. Therefore, the characteristics of the soil at any
place are determined by the physical and mineralogical compesition of the original geclogical
material, the climate under which the soil material has accumulated and existed, the plant and
animal Tife that has inhabited it (within and on the soil), the relief or topography and moisture

relationships resulting from the topography, and the length of time these forcés have been in action.

4.1 €limate

The climate of the Pemberton area is within the zone of transition from coastal to
interior as it is somewhat modified by elevation, distance from the sea and the influence of being
surrounded by high mountains. The recorded annual mean temperature at Pemberton Meadows fis 7.2°C
(Atmospheric Environment Service, 1975a) with a mean daily midsummer temperature of 17.2°C and an
extreme maximum of 37.8°C in 51 years of record. The average freeze-free period at Pemberton
Meadows s 150 days {Hemmerick and Kendall, 1972), from April 29 to September 29. The longest
period without frost is 189 days and the shortest is 61 days. Most of the 1024 cm mean total
precipitation (Atmospheric Environment Services, 1975b) occurs from Qctober 1 to April 30, with only
187 mm falling from May to September. Snowfall varies greatly fram year to year and location to
location. The mean annual snowfall at Pemberton Meadows is 282.4 cm with the greatest amount
falling in a 24 hour period being 101.6 cm. The maximum recorded snowfall is 508 aon with 210 an the
most found on the ground at any cne time. An exampie of the wide range of temperature and precipi-
tation values which have been recarded at Alta Lake and Pemberton Meadows over 30 years is given in

Figure 5 (after Gilbert, 1972).
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4.3 Hydrology

The hydrologic regime of a river is influenced primarily by the morphology of the river,
the watershed characteristics, including the presence or absence of glacier ice and/or snow fields,
the soils, land uses in the watershed, and the climate of the area. The study area is located to a
Targe extent on the flood plains of the Lillooet, Birkenhead and Gates rivers and the soils and uses
of this land are directly affected by the hydrologic regimes of these rivers. The headwaters of the
Lillooet River occur in the glacier ice and snow fields of the Coast Mountains whereas the Green and
Birkenhead rivers rise in annual snow fields. The regional climate of the area exerts a strong
influence on the hydrologic regime of the major streams as these rivers react rapidly to heavy rain
storms and warm temperatures in the spring and summer. Warm rains can cause accelerated melting of
the glacier ice and snow and thus maintain the spring runoff for extended pericds. Heavy, early
fall rains may cause extremely high discharges, especially following heavy, wet snowfall. A heavy
rainfall on fresh snow appears to have been a causative factor in the 1948 flood of the Pemberton

valley.

Daily str;eam discharges were monitored on the Lillooet River (1923-1968), Green River
(1914-1951) and Birkenhead River (1946-1969). The mean values for these years of recording are
presented in Figure 7 (after Slaymaker and Gilbert, 1872, Gilbert 1973). The location of the stream
gauging and climate stations within the study area are indicated on the drainage basin map in Figure
6. The hydrographs indicate the influence that the large ice and snow fields of the watersheds have
on flow characteristics of these rivers. They extend the spring runoff peak into early September.
A secondary peak due to rafn events occurs in early fall (October-November) on the Lilloocet River,
but this secondary peak is very small or almost non-existant in the hydrographs for the Green and

Birkenhaad Rivers whose headwaters do not originate in permanent ice and snow fields.

Flow velocities of rivers are affected by the morphology of the valleys. The headwater
streams, Meager, Capricorn, Pebble, North and South creeks as well as the Lillooet River itself
enter the Lillooet River valley from steep side valleys carrying a heavy load of sediment. As they
enter the upper valley the gradient is reduced to approximately 150 m in about 48 km. From below
Railroad Creek, to Lillooet Lake the gradient is further reduced to approximately 75 m in 48 km.

Consequently, the coarser particles, the gravels, are deposited in a wide channel between Meager and
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Figure 7: Average of mean daily discharge for Lilloocet River
(1923-1968), Green River (1914-1951) and Birkenhead
River (1946-1969), for years of nearly complete record
(after Gilbert, R., 1972, 1973)

Railroad Creek while below Railroad Creek the lower gradient gives rise to a narrow, meandering
stream channel where the finer particles, the silts amd clays, are deposited and organic materials

are accumulating in depressions.

The Birkenhead and Green River flood plains are similar to that of the upper Lillooet
flaad plain in having very gravelly channels. These high velocity streams located within steep
gradient channels change rapidly to lower gradient channels and the subsequent lower velocity flows
result in the deposition of coarse gravel and boulder size particles within their flood plains. The
finer textured particles are deposited as the Birkenhead River enters the Tower gradiemt Lillooet
River valley although these materials are significantiy more sandy than those deposited by the

LilTooet River.
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The hydrology of streams affects and is effected by the land uses which are present within
the watershed. For example, logging of watershed slopes and increased amounts of road surface may
have contributed to increased peak flows and sediment tramsport in the Lillocet River and tributary
streams during the past 23 years (Slaymaker and Gilbert, 1972). The development of land within the
flaod plains for urban and industrial purposes is limited by the high flood hazard, unless special

precautions are taken.

4.4 Vegetation

Krajina (1969-1970) describes the Pemberton Valley and the south aspects of the mountains
from Ryan Creek to Lillooet Lake as well as the Birkenhead River, Gates River and Blackwater Creek
valleys as part of the Interior Douglas-fir biogeoclimatic zone. This biogeoclimatic zone is
characterized by Rocky Mountain Douglas-fir, ponderosa pine, western white pine, grand fir,
lodgepole pine, western larch, white spruce, and western red cedar, frequently accompanied by
trembling aspen, black cottonwood, Rocky Mountain maple, and common paper birch (common names after
Taylor and MacBryde, 1977). Dry, hot summers and cold winters of the interior climate are
characteristic of this zone. In the Pemberton Valley the wetter subzone of the Interior Douglas-fir
zone predominates. rThis wetter subzone is characterized by lodgepole pine, western white pine,
alpine fir, white spruce, Engelmann spruce, western larch, western red cedar and grand fir.
Travelling north along the Birkenhead - Gates River valleys toward Anderson Lake, the vegetation
lzone trends towards the drier subzore of the Interior Douglas-fir zone. The drier subzone in this

area is characterized mainly by ponderosa pine and Racky Mountain Douglas-fir.

The Pemberton Valley north from Ryan Creek and the north aspects of the valley south of
Ryan Creek are described by Krajina (1969-1370) as part of the Coastal Western Hemlock biogeocli-
matic zone. This biogecclimatic zone is the wettest zone in British Columbia and is characterized
by mild winters and cool summers. The section of the Lillooet River valley which is Tocated within
this biogeoclimatic zone appears to be predominantly within the drier subzone which is characterized
by the presence of coast Douglas-fir, western hemlock, western red cedar, grand fir, Sitka spruce,

western white pine, and lodgepole pine.
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In the Pemberton Valley the climatic c¢limaxes of each of the biogeoclimatic zones are
seldom found due to the prevailing high water table on the Lillooet River flood plain. An edaphic
climax vegetation of western red cedar or black cottonwood, and some red alder, common paper birch,
western white pine, Rocky Mountain maple, and willows is predominant. The larger trees often occur
in a narrow band on the natural levees of the Lillooet River where the lower water table permits
good root growth. Where the water table 1is favourable, mature western red cedar and black
cottonwood become quite large, as is the case in the upper Lillooet River valley above Railroad
Creek. Willow, because of its tolerance of wet sails, is found aon the lower fringes of the levees.
Tree growth is limited where the water table occurs near or above the soil surface, and sedge and
other marsh vegetation predominates. In depressional areas where open water exists, lilies and

common cattails are common.

The native vegetation of the main Pemberton Valley from Lillooet Lake to Railroad Creek
has been largely cleared and the land cultivated or allowed to -regenerate to successional species

such as black cottonwood, red alder, common paper birch, and willows with some western red cedar.

Above Railroad Creek large portions of the valley bottom have been Togged of western red
cedar, coast Douglas-fir and western hemlock but have not been put under cultivation. Regeneration

is mainly black cottonwood where not replanted to coniferous species.

4.5 Soil Parent Material

Parent material is the geological material from which a soil forms. In the Pemberton
Valley, the parent materials generally consist of Pleistocene or Recent age unconsolidated fluvial
and glacial deposits. These unconsolidated materials are either derived from or have been

influenced by the local (within the watershed) bedrock.

4.5.1 Bedrock

The bedrock types found within the study area have been described in detail by Reddick and
Hutchison (1973). Figure 8 indicates the general distribution of the main types. The main bedrock
in tha Pemberton Valley is intrusive in the form of quartz diorite. The upper elevations on the
north side of the valley consist mainly of volcanics, commonly andesite breccia, tuff and flows, and

greenstone. Minor inclusions of metavolcanics, such as rhyolite breccia and flows, and metasedimen-
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taries, such as slate, argillite, limestone and conglomerate also occcur. A localized pocket of
volcanic andesite flows and breccia with some basalt and minor dacite, occurs west of Wolverine
Creek. In the vicinity of North and South Creeks intrusions of granodiorite are encountered which

grade into quartz diorite up-valley towards Mt. Meager.

Bedrock types found along the Birkenhead River Valley are generally similar to those found
in the Pemberton Valley. Fram Spetch to near Gates lake fintrusives of medium to coarse grained
granodiorite are encauntered. In the vicinity of Gates Lake, Gates River and Blackwater Creek,
metasedimentaries, such as argillite, Tlimestone, tuff and conglomerate which are distinctly
calcareous occur. These have a distinct influence on the characteristics of the unconsolidated
materials amd soils of the area. In this area there are also some outcrops of intrusive quartz
diorite, particularly near the north end of Birkenhead Lake, and on the east side of Gates River

between Gates Lake and Devine.

In general, the bedrock types of the study area can be separated into two groups, acidic
and caicareous. These groupings are reflected in the derived unconsolidated materials amd subse-
quent soil development. The bedrock of the Pemberton Valley is predominantly acidic, with only
minor calcareous types. The bedrock of the Birkenhead River, Blackwater Creek and Gates River area

are predominantly calcareous with minor proportions of acidic types.

The nature of these bedrock types strongly influences the mineralogy and chemical nature
of the soils in the study arez, such that the Pemberton Valley soilé are acidic, while those in the

Birkenhead, Gates, and Blackwater valleys are mainly calcareous in the subsoil.

For the purposes of this report bedrock 1is defined according to the "Terrain
Classification Scheme", (ELUC Secretariat, Resource Analysis Branch, 1976) as "outcrops and rock
covered by a thin mantle {less than 10 cm thick) of unconsolidated materials." Thus, all bedrock

types occur in one mapping category on the terrain map.

Steep and/or hummocky bedrock ocuterops occur on the uplands near Pemberton, adjacent to
Mt. Currie village, and along the valley walls of the Birkenhead and Gates River valleys. Small,
hummocky outcrops occur in the main Lillooet River valley, approximately half-way between Pemberton

and Mt. Currie village on the north side of the valley.
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4,5.2 Unconsolidated Geologic Deposits

Five types of unconsolidated geologic deposits or soil parent material have been
identified in the study area. The distribution and extent of these materials is fllustrated on the

terrain maps (Figures 9 - 15}.

A. Anthropogenic deposits

"Man-made or man-modified materials; including those associated with mineral exploitation
and waste disposal, and excluding archaeological sites. These materials have either been
constructed by man or are geological material which have been so modified by man that their initial
physical properties, including topography, cannot be recognized" (ELUC Secretariat, 1976).

Within the Pemberton study area the anthropogenic areas consist of urban areas, including
the villages of Pemberton and Mt. Currie; landfill areas; and other man-modified areas such as a

gravel pit near Mt. Currie village and salmon spawning channels.  These deposits comprise a

relatively minar component of the study area.

B. Colluvfa] deposits'

"Products of mass-wastage; materials that have reached their present position by direct,
gravity-induced movement. The character of the colluvial deposits depend upon first, the nature of
the material from which it was derived and secondly, the specific mass wastage process whereby it
was moved" (ELUC Secretariat, 1976). :

Colluvium is derived both from bedrock and unconsolidated materials. Colluvial landforms
in the Lillooet River valley consist of avalanche debris tracks and fans which are generally
gravelly and sandy and mostly actively forming. Also present are small discrete areas of rubbly
and/or blocky talus fans and apron§ locally derived from bedrock. Similar landforms occur in the
Gates River and Blackwater Creek valleys, however, here the fans tend to be larger and somewhat
finer textured with less gravel. In the Birkenhead River valley and on the uplands near Pemberton
and Mt. Currie villages the colluvial deposits are largely derived from bedrock and occur as talus
fans and aprons as well as veneers and blankets. One large landslide composed of extremely large
rock blocks derived from bedrock is Tlocated north of Owl Creek near Spetch. Colluvial deposits in
the Green River valley are dominated by a large landsiide deposit south of Naim Falls known locally

as Suicide Hill, which is primarily composed of gravels and boulders in a matrix of fines derived

from unconsolidated materials.
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C. Fluvial deposits

"Materials transported and deposited by streams and rivers" (ELUC Secretariat, 1976).

- Fluvial deposits are the most extensive sediments in the study area and occupy the flaors
of the Lillooet, Green, Birkenhead, and Gates river and Blackwater creek valleys. The fluvial
landforms are primarily flood plains, with a significant number of large and small fans and a miner
extent of terraces. The soils formed in many of these materials, particularly on the flood plains,
show evidence of frequent, periodic flooding in the form of buried organic layers and layers of

strongly contrasting textures.

The fluvial sediments deposited by the Lillooet River show a distinctive gradation in
texture from gravelly at the head of the valley to increasingly silty at Lillooet Lake. The
influence of tributary streams is evident where they enter the main valley by the presence of
gravelly fan and sandy flood plain deposits at these points. Fluvial materials within the upper
Lillooet River valley are primarily gravelly, with some sands in the braided channels. These grade
to sands overlying gravels and sands in the vicinity of Railroad Creek. The sands become deeper {>1
m) and gradually are interspersed with silts between Railroad and Miller Creeks. The deposits are
mainly silty from approximately Miller Creek to Lillooet Lake with the exception of a large sandy
area hear Pemberton which was deposited during the 1948 flood. Near Lillooet Lake, the fluvial
materials include a sandy delta which is rapidly building into Lillooet Lake. The speed of this
delta accretion is primarily the result of increased velocities and volumes of flow in the Lillooet
River due, in major part, to channel straightening, diking and the lowering of Lillooet Lake as

documented by Slaymaker and Gilbert (1972 and Gilbert, 1973).

Other fluvial landforms occurring within the Lillooet River valley are fans formed where
tributary streams join the main valley. These streams generally originate in steep side valleys and
the resultant decrease in water velocity on entering the nearly level floor of the Lillooet River
valley results in the deposition of their coarser particle load. The fans of the larger streams
such as North, South and Ryan creeks are bouldery and gravelly while those of smaller streams such
as Railroad, Walverine, Miller and One Mile creeks tend to be gravelly. The fluvial deposits in the
main valley, where Ryan Creek and the Lillooet River share the flood plain, are complex deposits of

interbedded sands and silts with some gravels at depth,
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Fluvial deposits in the Green River valley are bouldery and gravelly fluvial fans. These
occur at the junction of Rutherford Creek and Green River and where the Green River enters the

Lillooet River valley below Mairn Falls.

The fluvial deposits of the Birkenhead River valley are Bou]dery and gravelly and occur as
efther fan or flocod plain deposits. Fan deposits occur primarily near Birkenhead Lake where the
river enters that valley, where the Birkenhead River leaves its canyon, and at the confluence of Owl
Creek and the Birkenhead River. The flood plain deposits of the Birkenhead River tend to be

gravelly, eventually becoming sandy after joining the main Lillooet River valley.

Blackwater Creek and Gates River fluvial deposits are primarily sand, with some minor
silty flood plain deposits. However, Tlarge fluvial fans enter the Gates River valley between
Blackwater Creek and Anderson Lake. At Blackwater Creek there exists a large, gravelly delta which
is exposed in a road cut. Nearby, a bhouldery and gravelly fluvial fan originating from Haylmore

Creek enters the valley and extends nearly to Andersan Lake.

D. Morainal deposits

"The material transported beneath, beside, on, within, and in front of a glacier;
deposited directly from the glacier and not modified by any intermediate agent. Morainal material
generally consists of well-compacted material that is non-stratified and contains a heterogeneous
mixture of particle sizes, often in a matrix of sand, silt and clay" (ELUC Secretariat, 1976).

The major areas of morainal deposits in the study area are on the uplands near Pemberton,
on the uplands of Mt. Currie Indian Reserve, and on the walls of the Birkenhead River, Gates River
and Blackwater Creek valleys. They are primarily oravelly with some boulders in a matrix of
predominantly sand. Between Birkenhead Lake and [‘'Arcy, pockets of moderately to strongly

calcareous compact ti11 occur, apparently related to the local bedrock which is composed of

argillite, limestone, tuff, and conglomerate bedrock (Roddick and Hutchisen, 1972).
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E. Organic deposits

"Materials resulting from vegetative growth, decay and accumulation in and around closed
basins or on gentle slopes, where the rate of accumulation exceeds that of decay. Organic deposits
contain at least 30% organic matter, by weight, and are greater than 40 on deep in sedge peats or
greater than 60 cm deep in bog peats" (ELUC Secretariat, 1976).

Organic deposits occur throughout the study area in wet depressions and in seepage sites
on the valley bottoms. Some occur in areas where seepage water from the valley walls is present and
the underlying mineral material is coarse textured. Examples are: part of the large organic deposit
on the north side of the Lillooet River west of North Creek, the organic deposits between Wolverine
and Railroad Creeks, and the more shallow deposits northwest of Ryan Creek. Others, such as those
near Pemberton and on the Mt. Currie Indian Reserve near the 01d Town, are associated with very

poorly drained fine textured fluvial deposits. This is also the case for the organic deposits in

the Gates River and Blackwater Creek valleys.

The organic deposits in the entire study area are generally quite shallow (< 1 m) but

occasionally they are deeper as are those south of Miller Creek, and west of Wolverine Creek.
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Legend for Figures 9 - 15:

Terrain Maps

EXPLANATION OF LETTER NOTATION

combination of letters is used to designate each map unit. The relative position of letters within
the symbol indicates the characteristic that they represent.

qualifying JESCrip{ors«_.tztzz:rss‘\‘ modifying process
gFA1-EA_/

texture

genetic material

surface expression

Units consisting of two or more types of terrain are designated by two or more groups of letters

separated by dots and slashes:-

e.q.gF(/dCf (See Composite Units below)

Material underlying the surface unit is shown by a symbol

and separated from it by a horizontal line:-

e.g. sEv
gFt

TEXTURE

letter particle
symbol name size (mm)

Specific Terms
b bouldery > 256
K obbly 64-256
s sandy .062-2
£ 1lty 0039-.062
rms
a blocky > 256
rubbly .062-256
] gravelly > 2
f fines < .062

Specific Organic Terms

T fibric

e.g. $s is silty sand

Where two textural terms are used together,

rounded
rounded
rounded

rounded

angular

that is written beneath the surface unit symbo

description

or subrounded particles

or subrounded particles

angular particles

angular particles

and subangular particles

angular and subangular particles,
may include interstitial sand

rounded and subrounded particles

@ mixture of silt and clay size particles, may contain
a minor fraction of fine sand

the least decomposed of all organic materials; there
is a large amount of well-preserved fibre that is

readily
retain

organic material

identifiable as to botanical orgin
their character upon rubbing

; fibres

intermediate amounts of fibre are present that can be

identified as to their b

e absence of a2 textural term from a unit symbo
bserved in the field and cannot be reliably interpreted from air photos.
he general textural descriptions under

anical origin

indicates that texture of the material was not

they are written in order of increasing importance.

in an intermediate stage of decomposition;

The reader is referred to
the heading Genetic Materials (below).

GENETIC MATERIALS

letter name
symbol (process status*)

A anthropogenic (A) man-made or modified materials includ-
ing those associated with mineral ex-
ploitation and waste disposal.

[ colluvial (A) products of mass wastage; includes

rubbly bedrock-derived material and

material derived from unconsflidated

Quaternary sediments; includes earth-

flow, mudflow and landslide deposits

and talus material.

- generally consists of massive to

moderately well-stratified sediments

with a great range of particle sizes.

F fluvial (I) material transported and deposited by
streams and rivers; alluvial materials.
- generally consists of moderately to
well-bedded and moderately to well-
sorted gravels and/or silt.

M morainal (I) material deposited directly by
glaciers; till.
- generally consists of compact, non-
sorted and non-stratified material
that contains a wide range of particle
sizes and a matrix of silt or clay.

0 organic (A) material resulting from the accumu-
lation and decay of vegetative matter
- generally consists of peat, unstrati-
fied and locally containing minor
amounts of mar]l and inorganic detritus.

organic (fen) (A) peat material consisting of well to
moderately decomposed sedges (Carex
spp.): water table is commonly at the
surface; vegetation dominantly con-
sists of sedges, grasses and reeds
with some shrub cover.

R bedrock (I) outcrops and rock covered by less than
10 cm of unconsolidated material.
*See QUALIFYING DESCRIPTORS = for definition of PROCESS STATUS

QUALIFYING DESCRIPTORS

letter

symbol ~Mame description

B,F,S bog, fen, swamp - used where possible to supply
additional information about units of
organic material. (See 0B, OF and 0S
above.)

A1 active, inactive - used to qualify genetic materials

process status and modifying processes with regard to

descriptors their current state of activity.
Active: there is evidence that a
modifying process is either operating
continuously or is of a recurrent
nature at the present time; there is
evidence that the process of formation
of a genetic material is operative at
the present time
Inactive: there is no evidence to
Suggest that a modifying process is
continuing or recurrent; the process
of formation of a genetic material has
ceased.

A process status descriptor is des-
ignated for each genetic material and
for each modifying process on the
basis of their most common state of
activity at the present time. (See
process status column in Genetic
Materials and Modifying Processes
above.) Process status descriptors
are shown in unit symbols on the map
only where the current state of
activity is contrary to the designated
state.

SURFACE EXPRESSIONS

letter . oe
symbol
a apron
b blanket
f fan
h hummock
1 level
s steep
t terrace
v veneer

Yy

description

a relatively gentle slope at the
foot of a steeper slope, and formed
by materials derived from the
steeper slope

a mantle of unconsolidated material which
has no constructional form of its own, but
derives its general surface expression from
the topography of the unit which it overlies;
it masks minor topographic irregularities in
the underlying unit and is more than 1 m
thick.

- if the underlying unit consists of uncon-
solidated materials, it is shown in the

unit symbol; if no underlying unit is shown,
it may be assumed to be bedrock.

a surface that is the sector of a cone.

steep-sided hillocks and hollows that are
rounded or irregular in plan; slopes of 15
to 35° predominate on unconsolidated
materials, and slopes of 15 to 90° predom-
inate on bedrock; local relief is greater
than 1 m.

a flat or gently inclined (less than 50)
surface with uniform slope and local relief
of less than 1 m,

steeply inclined erosional slopes (scarps)
with gradients commonly greater than 350

on unconsolidated materials and greater than
350 on bedrock.

scarp face and the horizontal or gently
inclined surface (tread) above it;
usually applied to both the scarp and
the flat tread - to the whole feature of
the landscape

2 mantle of unconsolidated material which
has no constructional form of its own, but
derives its surface expression from the
topography of the underlying unit; it
reflects minor irreqularities of the
underlying surface, is generally between 10
cm and 1 m in thickness, and outcrops of
the underlying unit are common

- if the underlying material is unconsoli-
dated, it is included in the unit symbol;
if no underlying unit is indicated, it is
assumed to be bedrock.

*See QUALIFYING DESCRIPTORS - for definition of PROCESS STATUS

MODIFYING PROCESSES

letter name

symbol (process status*) description

A Avalanched

(R)

o Channelled
v Gullied
W Washed (1)

(A) the modification of slopes by

frequent avalanche acitivity.
Avalanches are rapid downslope
movements of snow, ice, and
other incorporated debris,
commonly associated with areas
of high relief and moderate to
heavy snowfall.

(1) the modification of surfaces by

a channel or channels; applied

to fluvial plains, terraces, and
fans; abandoned channels on fluvial
deposits

the modification of surfaces by
fluvial erosion, resulting in the
development of paraliel and sub-
parallel, steep sided and narrow
ravines in both consolidated and un-
consolidated materials

Modification of a deposit or feature
by wave action in a body of standing
water, resulting in lag deposits,
beaches of lag materials and wave-
cut platforms.

COMPOSITE UNITS

Composite units are employed where two or three types of terrain are
intermixed or occupy such small areas that they cannot be designated
as separate units at the scale of mapping. Symbols (defined below)
are used to indicate the relative amounts of each terrain type, and
the components are always written in decreasing order of importance.

the components on either side of this symbol are
approximately equal

/ the component in front of the symbol is more extensive
than the one that follows

// the component in front of the symbol is considerably
more extensive than the one that follows

e.g Mb//R Mb is considerably more extensive than R

Mb//R:Cv Mb is considerably more extensive than R; R and
Cv are of roughly equal extent

Mb/R//Cv R is less extensive than Mb; Cv is considerably
less than R

1:20 000 mapping available from:
The Librarian
Resource Analysis Branch
Ministry of Environment
Parliament Buildings
Victoria, B.C.
VeV 1x4

Reference:
"Terrain Classification
System", (RAB 1976)
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~ SOILS OF THE STUDY AREA



h SOILS OF THE STUDY AREA

As previously discussed, soils are the product of climate acting through vegetation and
animal life as conditioned by relief or topography and subsequent moisture relationships on geologic
materials over time. Table 3 indicates the relationship between bedrock, unconsolidated geologic
deposits (soil parent materials), soil profile development (soil classification) and the identified

soil series,

b.1 Description of Soil Series

The characteristics of the named soil series in Table 3 are described individually in the
section following. In this section each soil is described as to selected morpholoegical, chemical,
and physical attributes. Representative detailed soil profile descriptions and attendant analyses
of the more common soil series of the study area are located in Appendix 2. Those soils which are
described in the appendix are asterisked. Detailed descriptions of the less common soil series are

available from the B.C. Sopil Daté File referenced earlier.

The soil series descriptions in this section are grouped according to soil parent material
and relative geographical location within the study area. The terminology used is defined either in
the "System of Soil Classification for Canada", (1978), the CANSIS “Manual for Describing Soils in

the Field", {1975), or in the "Glossary of Terms."

5.1.1 50ils formed in Colluvial Materials

A. Lillooet River area

Callaway series (CA)

The Callaway series are formed generally in actively accumulating, intrusive bedrock
derived, colluvial deposits in the Lillooet River valley. Callaway soils are acid, rapidly drained,
rapidly pervious, and moderately stony, angular, very gravelly sand; angular, very gravelly loamy
sand; or angular, very gravelly sandy Toam throughout the control section. These soils are found
primarily on very strong to very steep slopes (for slope class definition see Glossary of Terms).
They are classified as Orthic Regosol and have lititle or no horizon development with only a trace of

organic litter formed primarily from moss vegetation covering the surface.
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Table 3: Relationships of parent materials to soil development and soil series identified

SOIL DEVELOPMENT

PARENT MATERIALS* Bedrock Qrthic Gleyed Orthic Eluviated Gleyed Orthic Rego Rego Rego Rego Rego Terric Terric Terric
Regosol Regosol Dystric Oystric Melanic Eutric Gleysol Gleysol: Gleysol: Humic Humic Fibrisol Mesic Mesisol:
Brunisol 8runisol Brunisol | 8runi.ol cumulic peaty Gleysol Gleysol: Tibriso} cumulo
phase phase cumolic phase
phase
Rubbly, sandy colluvial acidic Callaway
apron and fan deposits calcareous | Chumley
Cobbly, rubbly, sandy acidic Clausen

colluvial (landslide
and mudflow) fan deposits

8locky, rubbly, sandy acidic Cloutier

colluvial apron, blanket calcareous | Combow

and fan deposits

Rubbly, sandy colluvial Collister
veneer deposits

Rubbly, sandy colluvial acidic Conroy

blanket deposits calcareous Cosulich
Rubbly, sandy colluvial acidic Cottingham

avalanche track and calcareous Cowell

fan deposits

Gravelly, sandy fluvial acidic Farmer
fan deposits

Cobbly, gravelly, sandy
fan deposits calcareous Fougberg

Twenty to 50 cm of sandy
fluvial veneer overlying calcareous Franks
bouldery and/or gravelly
fluvial fan deposits

Bouldery, gravelly, sandy acidic Frontier
fluvial fan deposits calcareous Flichel

Twenty to 50 ¢m of sandy
fluvial veneer overlying
gravelly morainal or Fotsch
fluvial deposits which
have been reworked

by wave action of
adjacent lakes

Sandy flood plain acidic Gates Lake | Wolverine Ranson
deposits Scobie
Gravetly, sandy, flood acidic Gilmore Whitehead

plain deposits calcareous | Giguere Wuschke

Bouldery, gravelly, sandy acidic Grundy

fluvial terrace deposits calcareous Guthrie

*Terms used are those defined in the "Terrain Classification System“, R.A.B., 1976,




Table 3 cont'd: Relationships of parent materials to soil development and so0il series identified

SOIL DEVELOPMENT

PARENT MATERIALS* Bedrock Orthic Gleyed Orthic Eluviated Gieyed Orthic Rego Rego Rege Rego Rego Terric Terric Terric
Regnso) Regosol Dystric DyStric delanic | Eutric Gleysol Glaysol: Gleysel: Humic Humic Fibrisol Mesic Mesisal:
Brunisel Brunisel Brunisol | Brunisol cumelic peaty Glaysol Gleysel: Fibrisol curulo
phase phase cumulic phase
phase
Fifteen to 40 ¢m of organic |acidic Neirn Falls
material overlying silty caleareous Naylor

flood plain deposits

Fifteen to 40 ¢m of organic |acidic Nesuch
matarial overlying sandy
Tlood platn deposiis

Fifteen to 40 ¢m of organic jacidic Newberry
material everlying sandy,
silty flood plain deposits

Silty floed plain deposits facidic Tenquille N Rutherfors Quamell Valicau
Sankey ¥ickherg
calcarecus Regand Questt ¥an Seem
Sinnes
Twenty to 50 <m of sandy acidic Halden ;
fluvial venzer everlying calcareous Hheeler i
gravelly, sandy flood Ronayne i
plain deposits Rivers
viccars .
Sandy, silty fleod plain acidic Renville i
deposits Sister i
Sitty, sandy flsod plain acidic Wildfong Sangster !
deposits
Twenty to 50 cm of sandy acidic Wittal Shantz verlinden

fluvial veneer overlying
silty flood plain deposits

Twenty to 50 om of silty acidic Wallace Scullard
fluvial veneer overlying calcareous Hinters Summerskill
sandy flood plain deposits

Gravelly, sandy moraingl acidic Yantzie

blanket and veneer deposits |calcareous Yvonne

Sixty to 16D cm of pooriy acidic
decomposed organic material Zurbrugg
overlying mineral material

Sixty to 160 cm of poorly acidic Zurcher
decompesed organic material [calcaredus Zaryba
with layers of mineral
material interbedded

Forty to té0 cm of moder- acidic Zoltay
ately decomposed organic
material with layers of

mingral material inter-

bedded
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*Terms used are those defined in the "Terrain [lassification System”, R.A.B., 1976.




Clausen series (CC)

Clausen series occur mainly on landslides and mudflow fans derived fram unconsolidated,
acidic surficial geologic materials in the Green and Birkenhead river valleys. The soil textures
are angular cobbly, gravelly sandy loam or angular cobbly, gravelly loamy sand. Clausen series
agccurs on gentle to very steep slopes. They are well drained, very to exceedingly stony and
moderately pervious. The Clausen soils are generally acid and are classified as Orthic Dystric
Brunisol. A few isolated pockets in the Gates River area occur which are calcareous to the
surface. These have been included in the Clausen series as Clausen:calcareous variant [CA:cv), due
to the extremely limited acreage of this variant and its close morphological similarity to the modal
Clausen soil. The CTausen soils are characterized by thin (<& cm) LFH horizons underlain by thin
(<5 cm) black mineral surface horizons. These overlie dark yellowish brown mineral horizons which
grade to gray at about 2% cm depth. Roots are found to the depth of the control section. Clausen
series usually supports a Douglas-fir forest which commonly has an understory of red alder, common

paper birch, willow, wild rose, common Saskatcen , Oregon boxwood, and some grasses.

Collister series (CE)

Collister series have formed in shallow (<1 m) colluvial veneer deposits derived from
intrusive bedrock throughout the study area. These soils range from gravelly sand to gravelly sandy
loam in texture. They are well to rapidly drained, moderately to rapidly pervious, very to exceed-
ingly stony, and occur on a range of slopes from gentle to steep. Collister series soils are
generally acid although small inclusions of calcarepus soils may occur in areas of Tocally calcare-
ous bedrock. These scils are mostly Orthic Dystric Brunisels, but Orthic Eutric Brunisols may occur
as inclusions within mapping units and are calcareous within 50 cm of the surface. The Collister
soils generally have an LFH horizon of 10 cm thickness or greater overlying a thin (<2 cm) light
gray surface mineral horizom. This in turn overlies a yellowish brown mineral horizon that grades
to gray at about 35 cm depth or may reach bedrock within 50 cm. Roots are encountered to the depth
of the profile. Collister series is commonly associated with Douglas-fir forest and the associated

species, trembling aspen, lodgepole pine, kinnickinnik, western twinberry and some grasses.

Conroy series (CF)

Conroy series have formed in blankets (1 m) of colluvial deposits which are derived from,
overlie and conform, generally, to the shape of the underlying acidic bedrock. These soils are well

drained, moderately pervious, very to exceedingly stony, and angular gravelly sandy loam to angular
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gravelly fine sandy loam. The soils occur on slopes ranging from gentle to steep throughout the
study area. Conroy series soils are acid and classified as Orthic Dystric Brunisol. They commonly
have about 10 cm of LFH horizon overlying dark yellowish brown mineral soil that grades to gray at
approximately 35 cm depth. Roots occur throughout the soil profile. The Conroy series is associ-
ated with Douglas-fir forest including the associated vegetation of trembling aspen, lodgepole pine,

western twinberry, kinnickinnik, and some grasses.

Cottingham series (CH)

The Cottingham series have formed in the colluvial deposits of avalanche tracks and fans
derived from acidic unconsolidated material in the upper Lillooet River valley generally at the foot
of steep slopes, on north and west aspects. These soils are angular gravelly sand and angular
gravelly loamy sand with minor inclusions of angular gravelly sandy loam and angular gravelly fine
sandy loam. They are acid, well drained, moderately to rapidly pervious, moderately to very stony,
and occur on moderate to steep slopes. Cottingham series soils are classified as Orthic Dystric
Brunisol. However, on the active portions of the avalanche tracks, inclusions of Orthic or Cumulic
Regosol occur. Soils of the Cottingham series have 1ittle (<5 cm) or no LFH horizon development but
have a yellowish brown mineral horizon which grades to gray at about 35 om depth. Roots are
encountered throughout the soil profile. The vegetation associated with this series is commonly red
alder, bog glandular birch, willow, and mosses. A variant of the series is mapped which is very

bouldery and is called Cottingham:bouldery variant (CH:bv).

B. Birkenhead River, Blackwater Creek, Gates River area

Chumley series (CB)
Soils of the Chumley series are classified as Orthic Regosols and occur on actively

forming colluvial fan and apron depesits derived from the Tocal calcareous metasedimentary bedrock.
They are angular very gravelly sandy loam or angular very gravelly loamy sand. The soils are
rapidly drained, rapidiy pervious, moderately stony, slightly to moderately calcareous in the soil
parent material and occur on very strong to very steep slopes. Chumley soils exhibit little or no
horizon development. Little or no vegetation is present with the exception of some mosses and

lichens found on the surface of stones.
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Cloutier series (CD)

Cloutier series soils occur commonly in actively fomming colluvial rock fall deposits
derived from acidic intrusive bedrock, primarily in thé Birkenhead River valley, but also occasion-
ally in the upper Lillocet River valley. The scils are composed of very large angular blocks of
rock, with a matrix of very gravelly sand or very gravelly Toamy sand. They are rapidly drained,
rapidly pervious, extremely stony and occur on gentle or very strong to steep slopes. The soils of
the Cloutier series are acid throughout and are classified as Orthic Regosol. There is Tittle or no
horizon development and the only vegetation associated are mosses and Tichens found on the rock

surfaces.

Cosylich series (CG)

Cosulich series sofls have formed in relatively shallow, usually <2 m thick, colluvial
deposits which overlie and are derived from calcareous metasedimentary bedrock. The soils are very
to excessively stony, angular gravelly sand or angular gravelly loamy sand with minor inclusions of
angular gravelly sandy loam. They are slightly to moderately calcareous in the soil parent
material, well drained, and moderately to rapidly pervious. The soils of the Cosulich series are
classified as Orthic Eutric Brunisol generally having an LFH horizan >5 am thick overlying reddish
brown mineral soil which grades to gray at about 40 cm depth. Tree roots occur throughout the soTum
of the soil. Vegetation commonly associated with the Cosulich series dincludes Rocky Mountain
Douglas-fir, western white pine, white spruce, common paper birch, red alder, willow, western

thimble berry, Oregon boxwood, pipsissewa, and some grasses.

Cowell series (CI)

Cowell series soils have developed in the colluvial deposits of avalanche tracks and fans
derived from metasedimentary bedrock in the Birkenhead River, Blackwater Creek, and Gates River
valleys. The soils are moderately stony, angular gravelly sand, angular gravelly Toamy sand and
occasionally, angular gravelly sandy Toam. The Cowell series occurs on strong to steep slopes.
They are slightly to moderately calcarecus in the soil parent material, well drained, and moderately
pervious. They are classified as Orthic Eutric Brunisol although the active portions of the
avalanche tracks may also contain inclusions of Orthic or Cumulic Regosols. Cowell soil profiles
have LFH horizons of 6 ¢m or more in thickness which are underiain by reddish brown mineral soil
grading to gray at about 25 om depth. Roots occur throughout the solum of the soil. Red alder, bog

glandular birch, willow and mosses are the vegetation commonly associated with the Cowell series.
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Combow series (CW)

Soils of the Combow. series have formed and are forming in active colluvial deposits
derived from calcareous metavolcanic and metasedimentary bedrock in the DBirkenhead River and
Birkenhead Lake valleys. The Combow series soils are composed of large, angular rock blocks which
have an angular gravelly sand, angular gravelly loamy sand and occasionally, angular gravelly sandy
Toam textured matrix. They are siightly to moderately calcareous throughout the soil profile, weil
to rapidly drained, rapidly pervious, extremely stony, and occur on very strong to steep slopes.
Conbow series soils are classified as Orthic Regosol, showing Tittle or no soil profile develop-
ment. They have sparse vegetative cover predominantly in the form of mosses and lichens on the rock

surfaces.

5.1.2 Soils formed in Fluvial Materials

A. Lillooet River area

Farmer series (FA)

Farmer series soils have formed in the fluvial fan deposits of Miller and Wolverine creeks
and other small tributaries to the Lillooet River. The soils, where the streams have not heen
channelized, are prone to periodic flooding. Soils of the Farmer series are moderately stony,
gravelly sand or gravelly loamy sand with occasional lenses of sandy loam or fine sandy loam occur-
ring in the soil profile. They are well drained, moderately pervious, acid Orthic Regosol which
occur on very gentle to gentle slopes (for slope definition see Glossary of Terms). Tree roots are
encountered throughoyt the profile. Where Farmer soils are vegetated they suppart western red
cedar, western hemlock, coast Douglas-fir and some red alder, common paper birch and Rocky Mountain

maple.

Frontier series (FR)

Frontier soils have formed in bouldery, gravelly fluvial fan deposits of large streams,
such as North and Rutherford creeks, which are tributary to the Lillocet and Green Rivers. They are
characteristically bouldery and extremely stony, very gravelly sand, very gravelly loamy sand or

less commonly, very gravelly sandy loam. The soils are acid throughout, well drained, moderately to
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rapidly pervious, Orthic Regosols occurring on very gentle to moderate slopes. Portions of these
soils are subject to periodic flooding, particularly those areas immediately adjacent to the present
stream channels. Occasionally soils occur which are similar to Frontiér but have thick (>25 cm)
Tenses of sand between 50 and 100 em depth. These variants have been mapped as Frontier:coarse at
depth (FR:cd). Tree roots are encountered throughout the soil profile. The vegetation associated
with Frontier soils is predominantly black cottonwood with western red cedar, coast Douglas-fir,

lodgepole pine, willow, horsetails and ferns.

Gates Lake series (GA)*

Gates lLake series soils occur on sandy fluvial deposits within the present-day channel of
the Lillooet River as well as in some areas which have been severed fram the normal river channel by
diking and channelization. Soils of this series which are situated outside of the dikes are prone
to pericdic flooding and fluctuating ground water tables which are determined by seasonal river
levels. The Gates Lake series is nonstony, sandy locam or fine sandy lcam, usually grading to sand
at depth. A thin (<5 cm) layer of Toam or silt loam is commonly present on the surface. It is
acid, well to moderately well drained, moderately pervious, and occurs on level to very gentle
slopes. Soils of the Gates Lake series exhibit little or no soil profile development amd are
classified as Orthic Regosol. Variants occur which have gravelly sand or gravelly loamy sand
occurring between 50 and 100 an depth and are mapped as Gates lLake:gravelly at depth (GA:gd). Thfn,
discontinuous lenses of g£ilt loam may be encountered in some profiles. There is sparse vegetative
cover associated with Gates Lake soils, especially where they occur outside of the dikes. Within the
dikes they are commonly vegetated by black cottonwood, western red cedar, red alder, willows, and

horsetails. A few tree roots are encountered throughout the depth of the soil profile.

A diagram and brief description of a representative Gates Lake series soil profile, which

was sampled, is presented in Figure 16.
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0 .
Ah ~
F&'_—‘——-.., . .
Caj, Ah Very dark grayish brown loam; 2 to 4 cm thick; pH 4.8 {0.0TM CaCl,,)
2
. Dark grayish brown fine sandy loam with prominent dark yellowish brown
c Caia Cai mottles; 2 to & ¢m thick; pH 4.8 {0.01MCaCly}
C, Grayish brown sandy loam; 7 to 24 cm thick; pH 4,7(0.01MCaC12)
— Ca . Dark grayish brown fine sandy Toam with prominent dark yellowish brown
E [(— 1 G mottles; 0 to 9 ¢m thick; pH 4.7 (0.0 CaCly)
9 C; Grayish brown and dark gray leamy sand; 4 to 14 em thick; pH 4.7 {0.01M CaC'|2)
= 50 Cs Cy Grayish brown Toamy sand; 11 to 36 ¢m thicks pH 4.5 (0.01M Cac12)
"a C, Grayish brown Tloamy sand; 11 to 36 cm thick; pH 4.5 (0.0IMCaC]e)
[T] Cai Grayish brown Toamy sand with prominent yellowish red mottles; 0 to 8 cm
o a3 thick; pH 4.6 (0.01MCacl,)
Ca Caj, Coia Grayish brown sand with prominent yellowish brown mottles; pH 4.8 (0.01MCaCl,)
Cai
100+ Qs |
Figure 16: Soil profile and abridged description of the Gates Lake series

Gilmore series (GI)

Gilmore series soils are generally developed on gravelly fluvial deposits within the
present day or recently abandoned channels of the Lillocet River and some of its Targer tributaries
such as Meager Creek. Soils of the Gilmore series are prone to periodic flooding and fluctuating
ground water tables as determined by river levels and are subject to active river channelling és the
river migrates back and forth across its flood plain. The Gilmore series soils are moderately
stony, gravelly sand or gravelly sandy Toam,often with lenses of loamy sand or sandy loam encoun-

tered within the soil profile. They are acid, well to moderately well drained, moderately to

51



rapidly pervious, occur on level to very gentle siopes and are classified as Orthic Regosol. Some
tree roots occur throughout the soil profile. In a few areas these soils have sand lenses (>25 cm
thick) occurring at varying depths below 50 cm or contain substantial amounts of boulders within the
s0il profile. These have been mapped a§ Gilmore:coarse at depth (Gl:cd) or Gilmore: bouldery
(GI:bv) variants respectively. (Gilmore soils are generally sparsely vegetated having occasional

shrubby coast Couglas-fir, lodgepole pine, black cottonwood, willow and some horsetails.

A diagram and brief description of & representative Gilmore series soil profile, which was

sampled, is presented in Figure 17.

0
C, . -
! C, Qlive gray and Tight gray gravelly sand; 9 to i1 cm thick; pH 4.7(0.0TM Ca612)
]
Cs C, 0live gray and light gray coarse sand; 7 to 9 ¢m thick: pH 5.0 (O.DIMCaCIZ)
c Cy 0live gray and light gray gravelly sand;20 to 22 cm thick; pH 5.1{0.D1M Cac1z)
— 3
E Cq Qlive gray and light gray coarse sand; 9 to 12 cm thick; pH 5.2 (0.01M CaC]E)
. ]
8 Cq Cyg 0live gray and light gray gravelly sand; 20 to 24 cm thick; pH 5.1(0.OIMCaC12)
[ — e § : )
.E 50 Cg Dark olive gray and 1ight gray gravelly sand; pH 5.1 (0,01MCaC12)
2 ¢
QO -]
(=]
\‘___‘_‘__"._4
Cq
100 o
Figure 17: Soil profile and abridged description of the Gilmore series
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Grundy series (GR)

Grundy series soils have formed on bouldery, gravelly, fluvial terraces in the Green River
valley, and in the Lillooet River valley near its junction with Meager Creek. The Gruhdy series
soils are exceedingly stony, bouldery gravelly sand or bouldery gravelly loamy sand with accasional
inclusions of bouldery gravelly sandy loam. The soils are well to rapidly drained, rapidly to
moderately pervious, and acid throughout. They occur on nearly level to very gentle slopes with
strong to steep slopes aleng the terrace escarpments. Soils of the Grundy series are classified as
Orthic Dystric Brunisal. They commonly have a thin (<5 cm) LFH horizon which overlies reddish brown
horizon that grades to gray at about 30 cm depth. Tree roots occur throughout the depth of the soil
profile. Vegetation associated with the Grundy series is predominantly lodgepole pine with minor

coast Douglas-fir, kinnickinnik, and some grasses.

Nairn Falls series (NA)

Nairn Falls soils occupy limited area and have formed on the silty fluvial deposits of the
Lillooet River flood plain which are capped by shallow organic material. The Nairn Falls series is
compesed of 15 to 40 em (if moderately decomposed) or up to 60 cm (if poorly decomposed) of organic
material overlying nonstony silt loam or silty clay loam, eoccasionally with bands of loam or silt
as a result of periodic flooding. These soils are acid throughout, poorly to very poorly drained
due to seasonally high ground water tables, and moderately to slowly pervious. They occur on Tevel
to nearly level slopes and in slightly depressional areas. The Nairn Falls series is classified as
a Rego Gleysol:peaty phase. In a few cultivated areas some Rego Humic Gleysols are included where
the organic matter has decomposed or underlying mineral material has been incorporated to the point
where the surface horizon no longer is organic. Roots are encountered to about 35 cm depth. Where
the Nairn Falls series has not been cultivated the native vegetation is composed primarily of

willow, sedge, and some grasses.

A diagram and brief description of a sampled Nairn Falls series soil profile is presented

in Figure 18.
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Op Black well decomposed organic matter; 15 to 21 cm thick;
Op pH 4.6 (1:4, 0.GIM CaC'IZ) )
R 6 Olive gray and dark grayish brown partially decomposed crganic matter
Cq, % mixed with silt loam; 16 to 18 cm thick; pH 4.6 (1:4,0.01M CaC12J
E ] Gray and olive gray mixed partially with decomposed organic matter and
O cq 973 silt Toam; 13 to 19 cm thick; pH 4.4 L]:Al.ctr.mMCaCl2
e 2z
sod e c Olive gray and dark olive gray mixed partially with decomposed organic
f' U3 matter and silt Toam; 29 to 31 om thick; pH 4.5 {1:4,0.01M ta(212
8’ ¢ Gray mixed silty clay loam and partially decomposed organic matter:
a Cy, 94 pH 4.4 (0.0TM CaCl,)
Cay
1001 warar fobfe I
Figure 18: S0i1 profile and abridged description of the Nairn Falls series

Nesuch series (NE)

Nesuch series soils have developed in shallow organic materials overlying sandy fluvial
deposits on the Lillooet River flood plain. Soils of the Nesuch series are composed of a surface
organic Tayer, 15 to 40 cm in thickness ({if moderately decomposed) or 15 to 60 em in thickness (if
poorly decompcsed) which overlies nonstony sandy loam commonly grading to loamy sand or sand below
50 cm depth. These soils are moderately to rapidly pervious, poorly to very poorly drained due teo
seasonally high ground water tables, and acid throughout. They occur on Tevel to nearly level
slopes in slightly depressional areas. Roots are encountered to about 85 am depth. They are

classified as Rego Humic Gleysol:peaty phase. Nesuch series occur in association with Zurbrugg
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series and/or Ranson series in some areas. In areas where the Nesuch series has not been cultivated

it is commonly vegetated with Douglas' spirea, willow, shrubby black cottonwood and sedge.

Figure 19, 1is a diagram and brief description of a typical sampled Nesuch series soil

prafile.

/———/ op Dark grayish brown plowed partially decomposed organic material;

Op 10 to 17 cm thick; pH 4.3 {1:2,0.01M CaC]z)
of Dark reddish brown well preserved organic material; 11 to 15 cm thick;
0f pH 3.9 (1:5,0.01MCaC'|2)

Dark reddish brown loam; 8 to 14 cm

Ah Ah thicks pH 4.0 (1:5,0.01MCaCl,)
.
cq, co Grayish brown sandy Toam with distinct Tight olive brown mottles;
| ) 6 to 14 cm thick; pH 4.3 {0.01MCaCly)
— Ca, Co Grayish brown sandy locam with distinct brown mottles; 6 to 18 cm thick;
£ / 2 pH 4.5 (0.01M CaCl,)
Q
~— ¢ Dark gray fine sandy loam with prominent dark yelTowish brown mottles;
504 | s 27 to 29 cm thick; pH 4.4 (0.01MCaCl,)
= Cg, 2
E ICo Grayish brown Toamy sand with distinct yellowish brown mottles; 12 to 15 cm
8 | I thick; pH 4.2 (0.01M CaCly)
ICq, ICg, Grayish brown sand with distinct yellowish brown mottles; pH 4.2 {(0.01M CaC12)
I
ICg,
100 -
Figure 19: Soil profile and abridged description of the Nesuch series

Newberry series (NW)*

Newberry series soils have formed in shallow organic deposits averlying stratified silty
and sandy fluvial deposits on‘the Lillooet River fload plain. The Newberry series is composed of
surface 6rgan1c materials of 15 to 40 cm 1n thickness (if moderately decomposed) or 15 tao 60 cm
thickness (if poorly decomposed) whi¢h overlie alternating layers of nonstony sandy Toam and silty

clay loam. The alternating Tayers are at least 5 om thick and continuous across the soil profile.
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The soils are acid throughout, moderately to slowly pervious, poorly to very poorly drained due to
ceasonally high ground water tables, and occur on level to nearly level slopes. Roots are encoun-
tered to about 35 cm depth. Newberry soils are classified as Rego Gleysol:peaty phase. They grade
into Zurcher series (Terric Fibrisol) or Rutherford series (Rego Gleysol) in some areas. Native
vegetation associated with Newberry series includes primarily hardhack with willow, shrub black

cottonwood and sedge.

A diagram and brief description of a representative Newberry series soil profile, vhich

was sampled, is presented in Figure 20.

om Very dark brown moderately decomposed organic material; 10 to 30 cm
thick; pK 4.2 (1:10,0.01M Catiz)
—] Cq Olive and black sandy loam; 8 to 16 cm thick; pH 4.5 {0.01M Cac12)
Om ¢ 0live gray sandy loam with distinct reddish brown motties; 23 to 3D cm
O'EE““—”“"“‘”“*“ﬂ 92 thick; pH 4.7 (0.01MCaCl,}
!
\ ICy Dark grayish brown silt leam; 8 to 14 cm thick; pH 4.8 (0.01M Cac‘lzj
TGy, Grayish brown silt loam; pH 4.6 (0.01MCaC12)
Cg,
—
E
e
0ICg,
~ So—f//——
Lo
o S——
Q water ioble
[a] ICg,
100+ F
Figure 20: Soil profile and abridged description of the Newberry series
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Quamell series (QM)

Quamell series soils have formed on silty flood plain deposits of the Lillooet River,
mainly near Pemberton. The Quamell series soils are nonstony silt loam or silty clay loam through-
out the control section. They are slowly pervious, poorly to very poorly drained due to seasonally
high ground water tables, acid throughout, and occur on level slopes in depressional Tandscape
positions. Roots commonly are encountered to about 65 cm depth. Surface ponding of water occurs on
the Quamell series following heavy rainfall or snowmelt. The Quamell soils are classified as Rego
Humic Gleysol and are limited in extent. Vegetation associated with these soils is primarily sedge,

reed, rush, and willow.

A diagram and brief description of a typical Quamell series soil profile, which was

sampled, is presented in Figure 21.

0
Ah Ah Very dark brown loam; 13 to 20 cm thick; pH 4.5 (0.01M CaC'lz)
'\ Icg Grayish brown silt Joam with prominent, dark yellowish brown mottles;
I¢q, ) 8 to 13 cm thick; pH 4.5 (0.01M CaC'IZ)
e . N - :
— Eco Dark grayish brown silt loam with prominent, reddish brown mottles;
£ ICg, 2 11 to 13 cm thick; pH 4.5 (D.(]]MCaC]z)
Q
~ Icg Pale olive silty clay Toam with prominent, yellowish red mottles;
= 5o b 3 29 to 35 cm thick; pH 4.6 (D.O]MCaclz)
nc
‘a 9 MCgq Otive  silt leam
[}
o \\
ICy,
wafer foble
100 B
Figure 21: Soil profile and abridged description of the Quamell series
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Ronayne series (RA)

Ronayne series soils have formed in stream channels which are within the presently active
flood plain and are periodically inundated. They also accur in stream channels truncated by diking
and channelization, but which are seasonally inundated by underground seepage from the Lillooet
River. These soils have formed in veneers (<1 m) of sandy fluvial deposits overlying gravelly
fluvial depcsits. Ronayne series soils consist of 20 to 50 ¢m of nonstony sand or loamy sand with
occasional thin surface layers of silt or silt loam, that overlie moderately stony, gravelly and
very gravelly sand or gravelly and very gravelly sandy loam. The soils are acid throughout, rapidly
perviaous, and very poorly drained as the result of high ground water levels which are dependent on
the Tevels of water in the Lillooet River. Roots occur to about 25 cm depth. Ronayne series occurs
in channels which are level to nearly level on the bed, but have moderate tc strang slopes on the
sides. The Ronayne series soils are classified as Rego Gleysol. They are sparsely vegetated,

commonly by willow, shrub black cottonwood, and sedge.

Figure 22 fs a brief description and diagram of a representative Ronayne series soil

profile, which was sampled.
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LFH Black raw to well decomposed deciduous arganic matter; 5 to 9 cm thick:
PH 4.9 (1:10,0.01MCaCl,)
f_‘,_______.__ Co Olive gray siit loam with prominent. dark yellowish brown mottles;
LFH ! 1 to 18 cm thick; pH 4.3 (0.01M CaCl,)
0 -
¢q oc Gray coarse sand, with prominent, yellowish brown mottles; 6 to 13 om
I % thick; pH 4.3 (1:10,0.01M CaCl,)
-HCQ,\ ICg, Greenish gray wvery gravelly, loamy sand; pH 4.3 (O.OTMCaCIZ)
— LCo,
£
e
woidr Idph
£~ 50+ 3
L d
=3
[]
o
1004
Figure 22: Soil profile and abridged description of the Ronayne series
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Renville series (RE)

Renville series soils have formed in veneers (<1 m) of silty fluvial deposits overlying
sandy fluvial deposits on the Lillooet River flood plain. They are composed of 20 to 50 cm of
nonstony silt Toam or silty clay loam overlying nonstony sand to sandy loam which in turn may
again be underlain at depth by nonstony silt Toam or silty clay loam strata. These acid soils are
slowly to moderately pervious (surface ponding occurs occasionally following heavy rainfall or
during snowmelt), very poorly drained due primarily to seasonally high ground water levels and occur
on Tevel to nearly level slopes in depressional landscape positions. Soils of the Renville series
are classified as Rego Gleysol and are often found associated with the poorly drained Scullard

series. Common native vegetation in uncultivated areas includes willow, Douglas' spirea and sedge.

A diagram and brief scil profile description of a sampled Renville series soil s

presented in Figure 23.

Ah $i1t Toam; 3 te 9 cm thick; pH 4.5 (1:10,0.0IM CaCl,)
C Dlive gray silty clay loam with prominent, dark yellowish brown
9 mottles; 6 to 8 cm thick; pH 4.3 (1:4,0.01ME3C12)

04 | Grayish brown and very dark grayish brown silty clay loam with
///thv Coe prominent, yellowish brown mattles; 15 to 18 cm thick; pH 4.4(0.0IM CaCly)
;_i_c_@__ Ic Dark gray fine sandy loam with prominent, reddish brown mottles;

el 20 to 23 cm thick; pH 4.5 (0.0IMCaCl,)
C; ICg; Dark gray sandy loam; 24 to 28 cm thick; pH 4.3 (0.01M CaCTZ)
— ]
£ meq Dark gray silt lcam; pH 4.4 {0.01M CaC12)
9 ocy,
et
L o
o ICg,
[)]
o
]
pf———werer ropie |
M Cq
100] 3
Figure 23: Soil profile and abridged description of the Renville series
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Ransan series [(RN)

Ranson series soils have developed on sandy flood plain deposits of the Lillaoet River.
These soils are composed of nonstony loamy sand or sandy loam frequently with a capping of shallow
(€20 em) organic material and are pericdically inundated by standing water. Ranson series soils are
acid throughout, moderately to rapidly pervious, very poorly drained due to a seasonally high ground
water table, and occur on level slopes in depressional areas. They are classified as Rego Gleysol
and are often found in close association with the poorly drained Scoble series which is similar in
morphaTogy. Ranson series soils are associated with black cottonwood, red alder, willow, rose,

common cattail, American skunk cabbage, fern, sedge and grass vegetation.

Figure 24 presents a diagram and brief soil profile description of a sampled Ranson series

soit.
of Poorly decomposed organic material; 7 to 21 ¢m thick; pH 4.7 {1:5,0.01M (:aC]z)
¢ 0live gray loamy sand with prominent, yellowish red, mottles;
¢ 25 10 33 cm thick; pH 5.1 (0.01M CaCl,)
of Ic 0live gray fine sandy Toam with prominent, dark reddish brown mottles;
L T § 17 to 23 cm thicks pH 4.8 (0.01M CaCl,)
Cq mCq Dark gray sandy loam with distinct, olive brown mottles; pH 4.8 {0.01M CaC]e)
E |mc
4]
=)
S
_—"—‘*—_._——_

= 50

L d

=% IcCg

[

a

woter fople
10G -
Figure 24: Soil profile and abridged description of the Ranson series
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Rutherford series (RU)*

Rutherford series soils have formed in silty flood plain deposits of the Lillooet River.
Sails of the Rutherford series are composed of nonstony silt loam or silty clay loam. They are
acid throughout, very poorly drained dus to high ground water Tevels and slowly pervious, resulting
in ponding on the surface following heavy rainfall or during snowmelt. They occur on level to
nearly level slopes in depressional landscape positions. Roots are encountered to about 65 cm
depth. Rutherford soils are classified as Rego Gleysol. Sankey soils which occur in poorly drained
sites slightly upslope from Rutherford soils are often mapped in complexes with Rutherford soils., A
s0il variant occurs which is Toamy sand or sandy loam between 50 and 100 cm depth and fs mapped as
Rutherford:coarse at depth (RU:cd). Most of the Rutherford soils are cultivated, but native vegeta-

tion commonly associated with this series is composed of willow, red alder, and sedge.

A diagram and brief description of a representative Rutherford series soil profile, which

was sampled, is presented in Figure 25.

0
Grayish brown siit Joam mixed with thin layers and pockets of organic
Cq, Cy, matter, with prominent, brown to dark brown mottles; 23 ta 28 cm
thick; pH 4.4(1:4, 0.0IM Cat]z)
\ ca Light olive gray silty clay loam with prominent, dark yellowish brawn
— 2 mottles; 18 to 23 cm thick; pH 4.4 (0.0TM™ c.amz)
S Co, c Dlive gray silty clay Toam with prominent, dark yellowish brown
= 9 mottles; 20 to 23 cm thick; pH 4.6(0.CIMCaCly)
- ]
- I e Grayish brown silty clay loam mixed with thin layers and pockets of
..a Ca, 95 organic matter, 8 to 10 cm thick; pH 4.4(1:4,0.01MCaC12)
8 ] ofb Dark grayish brown poorly decomposed organic material; 2 to 5 cm
thick; pH 4.3 (1:10,0.01M CaCl,,)
Cg, 2
ﬁ Icg Dark gray fine sandy loam; 13 to 16 ¢m thick; pH 4.2 (0.01M CaClz)
mcq Ofb
'\M.;m tobie
100 3
Figure 25: Soil profile and abridged description of the Rutherford series
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Sankey series (SA)*

Sankey soils have formed on silty fluvial deposits within the LiTlocet River flood plain
and are among the most commonly occurring soils in the Lillocet River valley. Texturally they
consist of nonstony silty clay loam or silt leam. Thin bands of sandy loam and/or organic material
or organic enriched Tayers occur in some profiles. These layers are generally less tham 5 cm thick
and discontinuous and are a result of periodic past flooding. Sankey soils are acid throughout,
slowly pervious with resultant surface ponding occurring following heavy rainfall or during
snownelt, and are poorly drained due to seasonally high ground water levels. They occur on level to
nearly level slopes. The depth of rooting is about 85 cm. They are classified as Rego Gleysol
although minor inclusions of Orthic Gleysol are present in some map units. Two scil variants of
limited area also occur. Sankey:coarse at depth (SA:cd) has loamy sand or sandy loam between 50 and
100 cm depth while Sankey:anthropogenic (SA:an) consists of areas significantly altered by man's
activities. The Sankey series is similar to the Rutherford series but js somewhat better drained
(poorly vs very poorly). They are often mapped together as a soil complex. Sankey soils are
commonly cultivated. Uncleared areas have a vegetative cover consisting of black cottonwood,

western red cedar, red alder, hazelnut and some grasses.

Figure 26 s a representative diagram and brief description of a Sankey series soil

profile, which was sampled.
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Figure 26:

Ap

Cq,

Cgz

Cg3

Co,
e}

McCy

Brown to dark brown silty clay loam; 6 to 11 cm thick; pH 4.6 (0.01M CaClz)

Grayish brown silty clay loam, with distinct, olive brown mottles;
26 to 30 cm thick; pH 4.9 (0.0IM CaClz)

Gray silty clay loam with prominent, dark yellowish brown mottles;
10 to 15 ¢m thick; pH 4.6 (0.0IMCaC'I?)

Gray silty clay loam with prominent, olive mottles; 31 to 36 cm thick;

pH 4.3 {0.00M CaCtg)

Gray mixed silty clay loam and thin organic layars with prominent,
olive brown mottles; 3 to 18 ecm thick; pH 4.3 {1:4,0.01M CaC]Z)

Dark gray sandy loam; 5 to 13 cm thicks pH 4.3 (0.01M EaC12)

Qlive gray and olive mixed thin organic layers and silty clay loam;
pH 4.4 (1:4,0.01M CaClZ)

Soil profile and abridged description of the Sankey series
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Scobie series (SC)*

Soils of the Scobie series have formed in sandy flood plain deposits of the Lilloget
River. These soils are composed of nonstony fine sandy loam or sandy loam, often having a thin
surface Tayer of silt loam. They are acid throughout, moderately to rapidly pervicus, poarly
drained due to seasonally high ground water Tevels, and occur on level to nearly level slopes. The
rooting depth is about 100 cm. Soils of the Scobie series are classified as Rego Gleysol and often
occur in association with the very poorly drained Ranson soils. Soil variants occur which are
either silt Toam to silty clay loam textured between 50 and 100 cm depth, or are gravelly loamy sand
or gravelly sandy loam between 50 and 100 cm depth. These variants are mapped as $C:md (Scobie:
medium at depth)and SC:gd (Scobie:gravelley at depth}, respectively.Where not cultivated,'the Scabie

series supports black cottonwood, western red cedar, common paper birch and willow.

A diagram and brief description of a sampled Scobie series soil profile is presented in

Figure 27.
LFH LFH Undecomposed to well decomposed leaf Titter; Q0 to 8 c¢m thick; pH 5.5(0.01M CaC]z)
0- i
c Cg, c Light olive gray silt loam with prominent, dark yellowish brown motties;
9, ] ] 0 to 8 cm thick; pH 5.2 (O.O'IMCEC'IE)
. —

c Olive gray fine sandy loam with prominent, dark yellewish brown motties;
\ T2 6 t0 12 cm thick; pH 5.2 (0.01M CaCl,)

Grayish brown and very dark brown silt loam with prominent, dark yellowish

T | Ca*tAe Ty rown mottles; 6 to 11 cm thick; pH 5.0 (0.01M aC1,)
g / Icg Grayish brown sandy loam with distinct, dark yellowish brown mottles;
504 I | 16 to 31 om thick; pH 4.9 (0.0IM CaCl,)
L
*& 1Cq Ice Gray fine sandy loam with prominent, dark yellowish brown mottles;
bn nni e —— 2 13 to 20 cm thick; pH 4.7 {0.01M CaC]z)
] Ic :
N e Grayish brown fine sandy Toam, with faint, olive brown mottles;
93 510 15 em thicks pd 4.7 (0.01M CaCl,)
nCqj
! ICai Gray Toamy sand with prominent, olive brown mottles; 19 to 23 cm thick;
L PH 4.7 {0.01M CaC),)
req, |
wo_———“_‘____ Ic Grayish brown fine sandy lcam with prominent, brown to dark brown mottles;
1 Coi, ) 5 to 8 em thick; pH 4.7 (0.01MCall,)
’ . Grayish brown Toawy sand with prominent, dark yellowish brown mottles;
T Cslg PH 4.6 (0.0IM CaCl,) w ’
Figure 27: 5011 profile and abridged description of the Scobie series
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Shantz series {SH)

Shantz series soils have formed in veneers (< 1 m) of sandy fluvial deposits overlying
si1ty fluvial deposits on the flood plain of the Lillooet River. These soils are nonstony composed
of 20 to 50 om of fine sandy loam or sandy lpam overlying silt loam or silty clay loam. They are
acid throughout, slowly to moderately perviocus, resulting in occasional surface ponding following
heavy rainfall or snowmelt, and poorly drained due to seasonally high groundwater levels. They
occur on level to nearly level slopes. Tree roots are found to the depth of the soil profile.
Soils of the Shantz series are classified as Rego Gleysol and occur extensively throughout the
Lillooet River valley. The Shantz series commonly supports black cottonwood, western red cedar,

common paper birch, red alder, willow and some grasses.

A diagram and brief description of a sampled Shantz series soil profile is presented in

Figure 28.
0
Ap A Dark brown loam with prominent, dark reddish brown mottles; 16 to 19 cm
' Pi thick; pH 5.2 {0.01M CaCl,)
\'—“——-— . I : .
Ap A Very dark grayish brown and gray fine sandy loam with prominent, dark
| P2 reddish brown mottles; 4 to 12 cm thicks pH 4.4 (0.01M CaCl,)
'g Caj, cai Brown fine sandy loam with distinct, brown to dark brown mottles;
%) \ 9h 10 to 21 cm thick; pH 5.1 (0.01M Cac]2]
50- Cq | c Grayish brown fine sandy loam with prominent, dark yellowish brown mottles;
< 9 12 to 18 cm thick; pH 5.2 (0.01M CaCly)
—
g' ICq 0live gray silt lToam with prominent, brown to dark brown mottles;
a ﬁc [ 20 to 29 c¢m thick; pH 5.3 (0.0IM Cal:lzl
9,
. I cq, Gray silt loam with prominent, brown to dark brown mottles; pH 5.2 {0.01M CaCiz)
lng2
1004 o
Figure 28: Soil profile-and abridged description of the Shantz series
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Sister series (SI)*

Sister series soils have developed in stratified sandy and siity fluvial depositis on the
Lillopet River flood plain. Sister series soils are composed of alternating layers of nonstony
Toam to silty clay loam and nonstony sand to sandy loam, with 20 to 35 oan of loam to silty clay
loam at the surface. The alternating layers are at Teast 5 cm thick and continuous. These soils
are acid throughout, moderately to slowly pervious, poorly drained due to seasonally high ground
water tables, and occur on level to néaﬂy level slopes. The maximum depth of rooting is about 65
cm.  Soils of the Sister series are classified as Rego Gleysol. They occur extensively in the
Lillooet River valley, particularly where tributary streams join the main valley. Native vegetation
associated with the Sister series commonly includes black cottonwood, western red cedar, common

paper birch, red alder, willow and some grasses.

Figure 29 is a diagram and brief description of a representative Sister series soil

profile, which was sampled.

Q
A Brown to dark brown silt loam with prominent, dark reddish brown mottles;
Ap P 22 to 30 cm thick; pH 4.7 (0.01M Cacl,)
. C 0live qray silt loam with prominent, dark reddish brown mottles:
\ 9 10 to 12 cm thick; pH 4.8 {(0.01M CaC]Z)
— |Ce
£ IC Dark grayish brown loamy sand with prominent, olive brown mottles;
O [T — ] gl 23 to 33 em thick; pH 4.9 {0.0IMCaCT,)
vt
50- i e Dark grayish brown loamy sand, with prominent, dark yellowish brown mottles;
< e} 92 11 to 16 cm thick; pH 4.7 (0.01M CaCl,)
o
% ICq Gray silty clay Toam with prominent, dark yellowish brown mottles;
a ] 1 14 to 17 cm thick; pH 4.7 (0.0IM Call,)
ICqg, me Gray and very dark brown silt loam mixed with thin jayers of Ahb;
——] 92 pH 4.3 (0.0WM CaCl,)
I Cy,
IOO-E‘C%\—
Figure 29: Sail prafile and abridged description of the Sister series -
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Sangster series (SN)*

Soils of the Sangster series have formed from interbedded silty and sandy flood plain
deposits of the Lillooet River. Sangster series soils are nonstony and composed of alternating
layers of fine sandy loam or sandy Toam and loam to silty clay loam, with 20 to 35 om of fine sandy
loam or sandy loam at the surface. The layers are at least 5 e¢m thick and continuous. These acid
s0ils are moderately to slowly pervious, poorly drained due to seasonally high ground water tables,
and occur on level to nearly level slopes. Roots occur to about 100 cm depth. Soils of the
Sangster series are classified as Rego Gleysol. They are similar to the Sister series, but with
sandy rather than silty textures occurring at the surface. Where not cultivated the vegetation

includes black cottonwood, western red cedar, common paper birch, red alder, willow and some

grasses.
A diagram and brief description of a sampled Sangster series soil profile is presented in
Figure 30.
0
Ap Dark brown fine sandy loam; 20 to 23 em thick; pH 5.0 (0.01M Cal:]z)
Ap
e Olive gray and very dark brown silt loam with prominent,
] 0 dark yellowish brown mottles; 9 to 13 cm thick pH 5.4(0.CIM aCl,)
ncg,

cai Grayish brown fine sandy loam with distinct, dark yellowish brown mottles;
s 9l 6 t0 13 ¢ thick; pH 5.5 (0.0TMCaCl,)

Cgj . -
[ s Bark grayish brown silty clay loam with distinct, dark yellowish brown
4

5
~ w ICg, mottles; 7 to 12 cm thick; pH 5.5 (0.01M CaCl,)
e 2t
- Co : Grayish brown. fine sandy Joam with distinct, yellowish brown motties:
2 ICg, 9 4'te 6 cm thick; pH 5.6 (0.0TM CaCl,)
a Ez—/"__,_-_ Ic 0live gray silt lToam with distinct, yellowish brown mottles; 5 to 8 cm
T Cg, L] thick; pH 5.4 (0.0TM CaC'lz)
..
Cg o ¢ Grayish frown fine sandy loam with distinct yellowish brown mottles;
'~—3——-—-__gﬁ__\‘_21 G2 6 to 12 cm thick: pH 5.6 (0.0TM CaCl,)
Cq
,—4_‘_\‘_ Ic Olive gray silt loam with promirent, dark yellowish brown mottles;
100 4 3 94 4 to 6 cm thick; pH 5.6 (0.01M CaCl,)
ECy, 2
C Grayish brown sandy loam with prominent, dark yellowish brown mottles;
i) Z to 4 cm thick; pH 5.6 (0.01M CaCl,)
Lcq O0live gray silt Toam with prominent. dark yellowish brown mottles;
3

6 to 10 cm thick; pH 5.6 {C.01™ CaCIz)

0live gray fine sandy loam with prominent, dark yellowish brown mottles;

Coq §'to 11 cn thick; pH 5.5 (0.0IMCaCl,)
TCgg Qlive 511t loam with prominent, dark yellowish brown mottles; pH 5.6 (0.01M CaC]z}
Figure 30: Soil profile and abridged description of the Sangster series
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Scullard series (SU)*

Scullard series soils have formed in veneers (<1 m) of silty fluvial depasits overlying
sandy fluvial deposits on the Lillooet River flood plain. The Scullard series soils are nonstony
and composed of 20 to 50 c¢m of silt Joam or silty clay Toam overlying fine sandy loam or sandy
loam. They are acid throughout, slowly to moderately pervious {often resulting in surface ponding
following heavy rainfall and/or snowmelt), poorly drained due to seasonally high ground water
tables, and accur on level to nearly level slopes. The depth of rooting is abaut 115 em. Scullard
soils are classified as Rego Gleysol. A soil variant occurs in limited areas where the underlying
strata are gravelly rather than sandy. It is mapped as Scullard:gravelly at depth (SU:gd). The

Scullard series commonly is vegetated by black cottonwood, western red cedar, common paper birch,

red alder, willow, and grasses.

A diagram and brief description of a representative Scullard series soil profile, which

was sampled, is presented in Figure 31.

o}
Ap Ap Dark grayish brown silty clay loam; 16 to 19 cm thick; pH 4.8(0.0IM Caclz)
e S ° Grayish brown silty clay Toam with prominent, light glive brown mottles;
9 23 to 36 cm thick; pH 4.8 (0.0IM CaCly)
Ca
— ! o Dark grayish brown lcam with prominent, yellowish red motties:
£ 8t 7 to 23 cm thicks pH 4.6 (0.01MCaCl,)
Q
— 1C Dark grayish brown fine sandy Toam with prominent, yellowish red mottles;
= soqmucs, [ 92 16 to 20 cm thick; pH 4.6 (D.0IM CaCl,)
"a | — ] e Dark grayish brown fine sandy loam with prominent, dark yellowish brows
© 93 mottles; pH 4.5 (0,01MCaCl,)
o icg,
100+ -

Figure 31: Soil profile and abridged description of the Scullard series

69



Tenquille series (TN)

Tenquille series soils have formed on silty flood plain deposits of the Lillooet River.
Soils of the Tenquille series are nonstony silt loam or silty clay loam. They are acid throughout
but greater than pH 5.5 in the surface 25 c¢m, moderately to slawly pervious, imperfectly drained due
to fluctuating ground water tables, and occur on level to nearly level topography. Tree roots are
encountered to at least 100 c¢m depth. These soils are classified as Gleyed Melanic Brunisol and
occur only in @ very small area near the village of Pemberton. Typical natural vegetation is black

cottonwood, western red cedar, willow, and some grasses.

Figure 32 is a brief description and diagram of a typical Tenquille series soil profile.

0
AR Ah Very dark grayish brawn silt loam; 10 ta 22 cm thick; pH 6.2 (0.01M CaC]Z)
——-—aml— Bm, Brown to dark brown silt loam; 4 to 6 ¢m thick; pH 5.8 (0.01M CaClzl
,4 Bm, Dark grayish brown silt loam; 0 to 9 cm thick; pH 5.3 (0.0IM CaC]E)
T ﬂ'—-—\—c’ BC Grayish brown si1t leam; 4 to 6 ca thick; pH 5.4 (0.D1M CaCl,)
9 \\ c Dlive gray silt Toam; 13 ta 17 om thick; pH 5.4 {0.01M CaC]Z)
= so{ i ¢ Grayish brown si]t loam with prominent, dark yellowish brown mottles;
2 R —— ! 10 to 17 cm thick; pH 5.2 (0.01M Cac'lz)
8 Ca, Cag 01 il\ﬁck?ﬂt loam with prominent, yellowish brown mottles; 13 to 17 cm
S — i pH 5.7 {0.01MCaCly)
C%—-————EL Coy 0];vioggaimsu?c;?ﬂgnw&g fgog;:fg.:ﬁ :?rk yeéllowish brown mottless
" Ca, , Ca, Dagktgg"’gmg;ﬁck?;ﬁ 1?;m(gf(t}?mpggné'{;?nt, dark yellowish brown mottles;
Coy Olive  silt loam with distinct, brown to dark brown mottles; pH 4.8[0.01MCaC]2)
Figure 32: Soil profile and abridged description of the Tenguille series
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Valleau series (VA)*

Valleau soils have formed from interbedded silty fluvial depasits and organic deposits on
the flood plain of the Lillooet River. Valleau series soils are nonstony silty loam or silty clay
Toam with organic or organic enriched layers interbedded. The alternating layers, are at least 5 cm
thick and continuous and there 1is usually 20 to 35 cm of silt lecam or silty clay loam at the soil
surface. These acid soils are slowly pervious often resulting in surface ponding following heavy
rainfall or snowmelt, poorly drained due to seascnally high water tables and slow permeability, and
occur on Tevel to nearly level slopes. Roots are encountered to at least 100 on depth and often
logs and other woody debris are found in the subsoil. Valleau series soils are classified as Rego
Gleysol ;cumulic phase. - Vegetation commonly associated with this series is predominantly willow,

shrub black cottonwood, sedge and some grasses.

In Figure 33 a brief description and diagram of a representative Valleau series soil

profile, which was sampled, is presented.

o]
Ap A Grayish brown loam with prominent, dark yellowish brown mottles;
4 13 to 19 cm thick; pH 4.8 (0.01MCaCl,)
/,‘— c Light olive gray siity clay loam with prominent, reddish brown mottlesy
o % 17 to 23 cm thick; pH 4.8 (0.01MCaCT,)
|

Very dark grayish hrown and grayish brown silt loam mixed with packets
Cgy and lenses of arganic matter with prominent, dark reddish brown mottles;

(Cm)

€9: 7 to 17 cm thicks pH 4.5 (1:4,0,01M CzCl,)
Z
= 50 -\- Ofh, Dark brown undecomposed organic material; 13 to 22 em thick;
- Ofb, PH 4.3(1:10,0.01M CaCl,)
Q
D b _| Very dark brown poorly decomposed organic material; 6 to 10 cm thick;
Q ﬁﬁi*_\\ Otbz pH 4.0 (1:10,0.01M CaCl,]
ACg ic Dark gray and greenish gray silty clay loam mixed with pockets and lenses
9 of organic matter; pH 4.6 (1:4,0.01M CaC1,)
100 -

Figure 33: Soil profile and abridged description of the Valleau series
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Viccars series (VC)

Viccars series spils have Tormed from sandy and silty fluvial deposits interbedded with
organic accumulations on the Lillooet River flood plain. The Viccars series soils consist of
alternating strata, at least 5 cm thick and continuous of nonstony loam to silty clay Tloam,
nonstony laamy sand, sandy loam or fine sandy loam and orgamic or organic enriched layers. The
surface 20 to 35 cm is usually loam to silty clay loam. Roots are found to a depth of about 40 cm
and wood debris is often found throughout the soil profile. Viccars series scils are acid through-
out the soil profile, moderately to sTowly pervious, poorly drained due to seasonally high ground
water levels, and occur on level to nearly level siopes in slightly depressional landscape
positions. These scils are classified as Rego Gleysol:cumulic phase. Viccars:coarse at surface
variant (YC:cs) occurs in a few minor areas where the surface textures are sandy rather than silty.

Viccars soils commonly support willow, black cottonwood shrub, sedge and some grass vegetation.

Figure 34 is a brief description and diagram of a representative Viccars series soil

profile, which has been sampled.

0
Ap, Dark yellawish brown loam with prominent, dark reddish brown
;\\ Apy mottles, 7 to 14 om thicks pH 4.3 (1:4,0.01M €aCl, )
2 —
] A Dark brown and grayish brawn Tpam, with prominent, yellowish
Cai Pz red mottles; 5 to 15 cm thick; pH 4.3 {0.01M CaC12)
"E‘ LLARD, Cai Dark yellowish brown loamy sand, with prominent, yellowish
S 1 red motties;5 to 18 cm thick; pH 4.3 (0.0IMcaCl,)
I[Cq
~ o ,’_'_/————_ Eanb Dark grayish brown and very dark brown silty clay loam, with
- 301 1 Abb [ ! prominent, dark reddish brown mottles; 3 to 8 cm thick; pH 4.0(0.01M Caclz)
- 2
=} I Olive gray silty clay loam with prominent, dark yeliowish brown
2 9 mottles; 8 to 16 cm thick; pH 4.5 {0.01M CaCl,)
a ICg, 2
| I ARD Dark grayish brown and dark brown silt loam, with prominent,
2 vellowish red mottles; § to 14 cm thick; pH 4.4 {(0.01M CaC]z)
mCy, Ic Dark gray and very dark grayish brown 311t loam mixed with thin layers of
%2 Ahb, with prominent, dark reddish brown mottles; 10 to 20 cm thick;
— ] pH 4.5 (0.0IM cacl,)
100 - 3
m Ca, Te Dark gray sandy loam with prominent, dark reddish brown mottles;
9 21 to 25 cw thick; pH 4.3 (0.01M CaCl,)
oc Gray fine sandy loam with prominent, dark yellowish brown mottles;
9z ph 4.4 (0.0IM CaClz]
Figure 34: Soil profile and abridged description of the Viccars series
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Verlinden series {(VE)

Verlinden series sgils have formed on the Lillooet River flood plain in sandy fluvial
veneers (< 1 m) overlying silty fluvial deposits and are interbedded with organic or organic
enriched Tayers. The soils are nonstony and composed of 20.to 50 on of loamy sand or sandy loam
overlying silt loam or silty clay loam in which layers of organic or organic enriched materials are
interbedded. The organic layers are at least 5 cm thick and continuous. The Verlinden series soils
are acid throughout, moderately to slowly pervious, poorly drained due to seasonally high ground
water tahbles, and occur on level to nearly level slopes. Roots are found to about 45 c¢m and woody
debris occurs frequently throughout the seil profile. This series is classified as a Rego Humic
Gleysol:cumulic phase. The native vegetation associated with this series includes willow, red

alder, shrubby black cottonwood, sedge, and some grasses.

A diagram and brief description of a representative Verlinden series seil profile, which

was sampled, is presented in Figure 35.

\—‘ Ap Very dark brown sandy Toam; 15 to 22 cm thick; pH 4.7 (1:10,0.07M CaC]E)
e Grayish brown sandy lecam with prominent, dark yellowish brown
9 mottles; 19 to 30 em thick; pH 4.5 (0.0WM CaCly)
A
O-i———_‘—"'*- omb Black moderately decomposed crganic material; 8 to 17 cm thick;
m ph 4.4 (1:10,0.018 CaCl,)
Cg Ic Grayish brown silty clay with prominent, dark yellowish brown
9 mottles; 16 to 20 em thick; pH 4.4 {D-0IMCatl,)
omb ofb Poorly decomposed organic material; 9 to 14 cm thick; pH 4.3 (1.4, 0.0TM CaC12)
£ - ] IL Cg Very dark gray silt Toam; 20 to 28 cm thick; pH 4.6 (0.01M CaClEJ
Q
~ I'cq Moz Dark olive gray silt 1oam; pH 4.6 {0.01M Caclz)
50+ 3
-
£ S
S o
o ]
mCy,
worer tabfs
I
1004 T €92 s
Figure 35: S0i1 profile and abridged description of the Verlinden series
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Vickberg series {VI)
Soils of the Vickberg series have formed in silty fluvial deposits interbedded with

organic accumulations on the flood plain of the Lillocet River. The soils are composed of nonstony
silt loam or silty clay loam interbedded with organic or organic enriched strata. The surface 20 to
35 cm are wsually silt loam or silty clay loam sometimes having a thin organic capping. The inter-
bedded organic layers are at least 5 on thick and continuous. Vickberg series so0ils are acid
throughout, slowly pervious resulting in surface ponding following heavy rainfall and/or snowmelt,
very poorly drained due tc high ground water tables and slow permeability, and occur on level to
nearly level slopes in depressional areas. These soils are classified as Rego Gleysol:cumulic
phase. The Vickberg series is similar to Valleau series but is very poorly drained and is usually
located adjacent to local, small water bodies. The natural vegetation commonly associated with the

Vickberg series includes willow, common cattail and sedge.

Figure 36 is a brief description and diagram of a typical Vickberg series soils profile,

which was sampled.

Op .
Cultivated, semideccmposed organic material; 11 to 27 cm thick;

04 L O PH 4.3 [1:10,0.01M CaCl,,}
Caf ¢q Light olfve gray silty clay Joam; 6 to 23 em thick; PH 4.2 {1:10,0.01M CaCl,)

S Moderately decomposed organic material; 5 to 11 cm thick; pH 4.2
Omb, ™ (1:10,0.01M CaCl,)
ome

Very dark arayish brown and grayish brown fine sandy loam with
ICq ICq prominent, brown to dark brown mottles; 10 to 27 cm thick;

pi 4.5 (0.01m CaCl,)
Omb,
| Omb, Moderately decomposed organic material; 7 to 11 em thick; pH 4.4(1:10,0.0IM CaCiz)

(Cm)

50
R P
% F—_a mCy Grayish brown silt loam; 3 to 10 cm thicks pH 4.6 (1:10,0.07M Call,)
(@]
¥ Cg Ofb Poorly decomposed organic material; 17 to 26 cm thick; pK 4.5 (1:10,0.01M Caclz)
% ™Cy Grayish brown i1t loam; £ to 4 cm thick; pH 4.5 {1:10,0.01M CaCIZ)
waler toble
Ofb+Cq
1001 ety |
Figure 36: Soil profile and abridged descriptfon of the Vickberg series
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Walden series (WD)

Walden series soils have formed in veneers (< 1 m) of sandy fluvial deposits overlying
gravelly fluvial deposits on the Lillocet River flood plain. Soils of the Walden series soils are
composed of 20 to 50 cn of nonstony Tloam or fine sandy loam overlying moderately stony gravelly to
very gravelly sand or gravelly loamy sand. They are acid, rapidly to moderately pervious, and
imperfectly drained due to fluctuating ground water tables which may be at the surface during
freshet in some years. These soils occur on nearly level to very gentle slopes. The Walden series
s0ils are classified as Gleyed Regosol. Black cottonwood, western red cedar and some coast Douglas-
fir are vegetative species commonly associated with the Walden series. Tree roots are encountered

to a depth of at least 65 an in the profile.

Following in Figure 37 is a diagram and brief discussion of a representative soil profile

of the Walden series.

0
Ap Ap Brown to dark brown loams & to 22 om thick; pH 4.9 (0.0IMCaCl,)
cyj Cai Light grayish brown fine sandy loam with prominent, dark yellowish
al brown mottles; 5 to 17 ¢m thick; pH 5.0 (0.01M CaCl,)
—_’—_\ .
ICoj Grayish brown gravelly sand with prominent, brownish yellow
= W mottles; 20 to 25 cm thick; pH 5.1 (0.0IM CaCl,)
E ICgj z
Q, ! Icq Light grayish brown very gravelly sand with prominent, dark
sol 92 yellowish brown mottles; 10 to 16 cm thicks pH 5.1 {0.0Im cacle)
£
- TCaj, Lc Yellowish brown gravelly sand with prominent, dark yellowish brown
% e 93 mottles; 30 to 35 cm thick; pH 5.0 (0.0IM Cacl,)
0 T Cgj Olive gray gravelly loamy sand with prominent, dark yellowish
_ 4 brown mottles; pH 5.0 {0.01M Cac12)
0 Cgjy
100 -
I Cgjs
Figure 37: Soil profile and abridged descripticn of the Walden series
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Whitehead series (WH}

Whitehead series soils have formed in gravelly fluvial deposits on the L{illooet River
flood plain. Soils of the Whitehead series are moderately stony gravelly to very gravelly sand or
gravelly lcamy sand. They are acid, rapidly pervious, imperfectly drained due to fluctuating ground
water levels, and occur on level to nearly level slopes. Soils of the Whitehead series are classi-
fied as Gleyed Regoscl. The very poorly drained Ronayne soils are sometimes minor inclusions in
areas of Whitehead soils and are found in depressions and/or channels. Natural vegetation associ-
ated with the Whitehead series often fncludes black cottonwood, western white pine, western red

cedar, willow and various moisture tolerant shrubs. Roots occur to a depth of 70 cm in the profile.

Figure 38 is a diagram and brief description of a typical Whitehead series soil profile

which was sampled.

- Ah Sandy loam with layers and packets of raw to well decomposed
0..CL__’_._.—.“ organic matter; 4 ta 6 ¢m thicks pH 5.4 (1:10,0.01M EaClg)
9
- | Cajp Gravelly sandy loam; 7 to 9 e¢m thicks pH 5.0 {0.01M CaC]Z)
Cai, Cgj, Very gravelly sand; 13 to 20 cm thick; p§ 4.9 {0.01m CaC?Z)
|| cq, Gravelly sand; pH 5.0 (0.01M CaCl,)
15 Cajy
e
50 3
£
L
Q
QD
[a]
100 o
Figure 38: Soil profile and abridged description of the Whitehead series
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Wildfong series (WI)*
Soils of the Wildfong series have formed in interbedded silty and sandy fluvial flood

plain deposits. They are nonstony and composed of alternating layers of silt lcam or silty clay
loam and sand to sandy loam. The surface 20 to 35 om is usually sand to sandy loam. The alternat-
ing layers are at least 5 cm thick and continuous. Wildfong soils are‘acid, moderately pervious,
imperfectly drained due to fluctuating ground water Tevels, and occur on level to very gentle
topography. They are classified as Gleyed Regosol. Soil variants occupying minor areas are
Wildfong:medium at surface (WI:ms) which has silt loam or silty clay Joam at the surface and
Wildfong:cumulic variant {WI:cv) which has buried, thin organic or organic enriched horizons. The
Wildfong series is similar to the Sangster series except that it is imperfectly rather than poorly
drained. Tree roots are encountered to a depth of at least 115 c¢m in the soil profile. Some of the
vegetative species which occur in association with the Wildfong series are black cottonwood, western

red cedar, red alder, Rocky Mountain maple, devil's club, common red osier dogwood and thimbleberry.

A diagram and brief description of a representative Wildfong series soil profile, which

was sampled, is given in Figure 38.

]
A Dark grayish brown fine sandy loam; 12 to 20 cm thick; pH 5.9
Ap P {0.0mM Caci,)
'\ Cai 07ive gray sandy loam, with prominent, dark yellowish brown motties:
. o 0 to 11 cm thick; pH 5.7 (0.01M CaCl,)

Cqj z
_— OCgi 0live silty clay Team with prominent, dark yellowish brown motiles;
£ _ 9l 5 to 12 em thick; pH 5.2 {0.01M CaCl,)
o ICgj 2 ¢
~ e Olive brown fine sandy loam with distinct, dark yellowish brown mottles;
= 507 r Wk ? to 12 em thick; pH 5.0 (0.01M CaCl,)
= o Cgj
a 1 Cai Olive brown silt loam with distinct, dark yellowish brown motties;
g T 91z 16 to 23 om thick; pH 4.8 (0.0IM Call,)

mcg Grayish brown silt loam with distinct, yelTowish brown mottles;
3 8 to 11 cm thick; pH 5.0 (D.0IM CaC]z)
I Cg, X Cai Dark olive gray fine sandy loam with distinct, dark yellowish brown
al mottles: pH 5.0 (0.GIMCaCl,)
100—_\-
H Cg,
oo |
Figure 39: Soil profile and abridged description of the Wildfong series
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Wallace series (WL)

Wallace series soils have formed in silty fluvial veneers (<1 m) overlying sandy fluvial
deposits on the Lillooet River flood plain. The soils are nonstony and consist of 20 to 50 cm of
silt Toam or silty clay loam overlying loamy samd or sandy Toam. The Wallace soils are acid, slowly
to moderately pervious, imperfectly drained due to fluctuating ground water levels, and occur on
level to very gentle slopes. They are classified as Gleyed Regosol. The soil varfant Wallace:
gravelly at depth (WL:gd) occurs in minor areas where gravelly material occurs between 50 and 100 cm
depth. Vegetation is commonly western red cedar, black cottonwood, red alder, willow, western
thimbleberry and false solomon's seal. Reooting depth generally extends to the depth of the soil

profile.

Figure 40 is a brief description and diagram of a typical Wallace series soil profile,

which was sampled.

M An Si1t loam mixed with some Jayers and pockets of raw ta well
o+ ) decomposed leaf Titter; 3 to 7 cm thick; pH 5.7 (1:10,0.01M CaC]Z)
Cqiy
| Cai Grayish brown and dark grayish brown silt loam, with faint, olive
ca h brown mottles; 7 to 10 om thick; pH 5.4 (5.0TM CaCl,)
a5,
0Yive gray and very dark grayish brown silty clay loam, with
_J_ﬁ_c—- Caiz distinct, yellowish brown mottles; 14 to 19 cm thick; pH 5.1
—_ 9) (0.01M €aCl )
S LCai Grayish brown loamy sand with faint, brown mottles; § to 10 cm thick;
2 |, 9l PH 5.1 (0.01M CaCl,)
- 50 ] mCq Olive siit ioam with prominent, yellowish brown mottles; 20 to 28 cm
s L I thick; pH 4.9 (0.0IM cacl,)
8 TCo, Grayish brown fine sandy loam, with prominent, dark yellowish brown
|y, mottles; 23 to 30 cm thick; pH 4.9 (D.IJIMCaC]z)
¥ Cgi Grayish brown sandy loam with faint, 1ight olive brown mottles;
] 9 pH 4.9 (0.0TMCaCl,
I Cgj
100+ B
Figure 40: Seil profile and abridged description of the Wallace series
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Wolverine series (W0)*

Wolverine series soils have formed in sandy fluvial deposits on the Lillooet River flood
plain,usually on the levees adjacent to the Lillooet River. They are composed of nonstony loamy
sand or sandy loam with occasional bands of fine sandy loam. These soils are acid, moderately to
rapidly pervious, imperfectly drained due to fluctuating ground water levels, and occur on level to
very gentle slaopes. They are classified as Gleyed Regosol. Minor areas of soil varjants occur
which have silt loam or silty clay Tocam between 50 and 100 cm depth; gravelly or very gravelly sand
or gravelly sandy loam between 50 and 100 cm; or are moderately well drained and trending toward
Brunisolic soil development. These variants are mapped as Wolverine:medium at depth (WO:md},
Wolverine:gravelly at depth {W0:gd) and Wolverine:drainage (W0:dv) variants, respectively. Some of
the vegetation associated with the Wolverine series includes western red cedar, coast Douglas-fir,
black cottonwood, Sitka spruce, red alder, willow, some grasses and some mosses. Tree roots occur

to a depth of at least 60 cm in the soil profile.

Figure 41 is a diagram and brief description of a sampled Wolverine series soil profile.

0
Ap A Dark grayish brown fine sandy Joam, with prominent, dark yellowish
P——— ] P brown mottles; 10 to 12 cm thick; pH 5.7 (0.01MCaCly)
i/,/— o Grayish brown sandy Toam; B to 19 em thick; pH 5.2 (D.01MCaCly)
- G, Grayish brown loamy sand; 20 to 24 cm thick; pH 5.1 (D.D'IMCB.CTZ)
E €, Cai Dark grayish brown fine sandy loam with prominent, brown to dark
e I ) brown nottles; 4 to B cm thicks pH 5.2 (0.0IMCaCl,)
= 50+ Cg]] Cai Grayish brown sandy loam with prominent, dark yellowish brown mottles;
- ) 9z 6 to 12 cm thick; pH 5.1 (0.01MCaCl,)
:
g Cai Grayish brown loamy sand, with distinct, Tight olive brown mottles;
g 93 18 to 26 cm thick; pH 5.1 (0.0IMCaC),)
3
Cai 0live gray sandy loam with prominent, Jight olive brown mottles;
S — N4 pk 5.2 (0.01MCaCl,)
Cai,
100 4 -
Figure 41; S0il profile and abridged description of the Wolverine series
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Wittal series (WT)

Wittal series soils are limited in areal extent and have formed in veneers (< 1 m) of
sandy fluvial deposits overlying silty fluvial deposits within the flood plain of the Lillooet
River. These so0ils are composed of 20 to 50 cm of nonstony sandy loam or fine sandy Toam overlying
nonstony silt loam or silty clay loam and occasionally, sandy leam reoccurs at depth. The Wittal
series is acid, moderately pervious, imperfectly drained due to fluctuating groumd water Tevels, and
occurs on level to very gentle slopes. They are classified as Gleyed Regosol. Vegetation commonly
associated with the Wittal series includes western red cedar, black cottonwood, Rocky Mountain

mapie, salmonberry, thimbleberry, willow, grasses and herbs. Tree roots are encountered throughout

the depth of the soil profile.

A diagram and brief description of a sampied Wittal series soil profile is given in Figure

4z.

0
Ap A Dark grayish brown and light grayish brown fine sandy loam; 18 to
P 25 cm thick; pH 4.7 (0.01M CaC]Z)
Cai Grayish brown, dark grayish brown and light grayish brown silt loam;
nCgj Cgj with prominent, yellowish brown mottles; 5 to 21 cm thick; pH 4.9
- E?;T-\“" {0.01m cacy,)
E ] I Coi Grayish brown, and light brawnish gray loamy fine sand, with
o 9 yellowish brown mottles: 0 to 20 cm thick; pH 6.0 (0.01M CaCl,)
= 50 I Cgj, I Grayish brown, dark grayish brown, and light browrish gray silt loam
- mcCy;j with prominent, yellowish brown mottles; 13 to 30 cm thick; pH 5.0
g- — ] (0.01m EaC'EZ)
I Cqj
o d Grayish brown and light brownish gray si1t loam with prominent,
IICg, yellowish brown and dark yellowish brown mottles; 30 to 48 cm thick;
¥ Cgj pH 5:0 (0.01M CaCl,)

0live gray and light brownish gray silt loam with distinct, dark
I Cgp yvellowish brown and light yellowish brown mottles; 21 to 25 cm thick:
pH 5.1 {0.0M CaC]Z)
100 L
KCq Graveliy coarse sand

Figure 42: Soil profile and abridged description of the Wittal series
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B. Birkenhead River, Blackwater Creek, Gates River area

Fougberg series (FB)
Fougberg serfes soils have formed in the fluvial fan deposits of tributaries to Birkenhead

River, Blackwater Creek and Gates River. The soil parent materials are derived fran calcareous
bedrock or unconsolidated materials. Soils of the Fougberg series are exceedingly stony, cobbly,
very gravelly sand to very gravelly sandy loam. They are slightly to moderately calcarecus in the
parent material, rapidly to mederately pervious, well drained, and occur on very gentle to gentle
siopes. Tree roots are encountered throughout the depth of the soil profile. Fougberg series soils
are classified as Orthic Eutric Brunisol. They often have a thin, leached, surface horizon (<5 cm
thick) followed by a strong brown layer 15 to 30 am thick which grades to yellowish brown parent
material at 55 to 60 cm depth. Vegetation commonly associated with this series is predominantly
Rocky Mountain Douglas-fir with Todgepole pine, western red cedar, common paper birch, some black

cottonwood, roses, herbs and grasses.

Franks series (FC)

Franks series soils have formed in the veneers (< 1 m thick) of sandy fluvial deposits
overlying bouldery andfor gravelly fluvial fan deposits in the Birkenhead River, Blackwater Creek
and Gates River valleys. The soils are composed of 20 to 50 c¢m of nonstony sand to sandy loam
overlying exceedingly to excessively stony, bouldery and/or gravelly sand to gravelly sandy loam.
They are well drained, and slightly to moderately calcareous in the parent material. They are
moderately to rapidly pervious, and occur on very gentle to gentle slopes. Tree raats are encoun-
tered to the depth of the soil profile. Soils of the Franks series are classified as Orthic Eutric
Brunisol and have a thin (<5 c¢m thick) leached ‘horizon overlying 10 to 15 cm of brown sandy Toam
which grades to yellowish brown parent material at 55 to 60 em depth. Often buried organic or
organic enriched layers, usually <5 cm thick, are encountered indicating periodic flooding. Vegeta-
tion associated with this series includes Rocky Mountain Douglas-fir, western hemlock, western red

cedar, common paper birch, red alder, herbs, and grasses.

Flichel series (FL)

Soils of the Flichel series have formed on bouldery, gravelly fluvial ‘fan deposits in the
Birkenhead River, Blackwater Creek, and Gates River valleys. They are exceedingly to excessively
stony, bouldery, very gravelly samd to very gravelly sandy loam. They are slightly to moderately

calcareous in the scil parent material, rapidly to mederately pervious, well to rapidly drained, and
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occur on very gentle to moderate slapes. Generally, tree rocts are encountered throughout the soil
profile. Flichel series soils are classified as Orthic Eutric Brunisol. Included in Flichel series
map units are some Orthic Regosol soils associated with the active portions of the fluvial fans.
Flichel sgils commonly have a thin (<5 cm), leached surface horizon overlying a brown horizon 10-15
cm thick which grades to the yellowish brown parent material at 55 to 60 cm depth. The vegetation
generally associated with Flichel soils fincludes Rocky Mountain Douglas-fir, western red cedar,

common paper birch, red alder, some black cottonwood, herbs and grasses.

Fotsch series (FO)

Fotsch series soils have formed in beach deposits adjacent to Birkenhead Lake, One Mile
Lake and cther small lakes. These soils are compased of 20 to 50 an of nonstony to moderately
stony sand to sandy loam overlying exceedingly to excessively stony bouldery and/or gravelly sand
to gravelly sandy loam. They are neutral to moderately calcareous in the soil parent material,
moderately to rapidly pervious, well drained, and occur on very gentle to moderate slopes. Few tree
roots are encountered to the depth of the soil profile. The Fotsch series soils are classified as
Orthic Futric Brunisol. In areas where the beaches are actively forming some Orthic Regosol
profiles are included. In local areas where some of the bedrock is acid, Orthic Dystric Brunisols
may also be present. Fotsch soils have a thin (<5 c¢m thick), discontinuous, leached surface layer
overlying a yellowish brown horizon 15 to 30 om thick which grades to the brown soil parent material
at 45 to 50 cm depth. MWhere these soils are vegetated they support Rocky Mountain Douglas-fir,

cormmon paper birch, red alder, roses, herbs and some grasses.

Giguere series (GG)

Giguere series soils occur primarily on the gravelly fluvial flood piain deposits of the
Birkenhead and Gates rivers. They are moderately to exceedingly stony gravelly sand to gravelly
sandy loam, slightly to moderately calcareous throughout, rapidly pervious, well to moderately well
drained, and occur on level to very gentie slopes. The Giquere series soils are prone to periodic
flooding due to being located immediately adjacent to the river. They are classified as Orthic
Regosol and are similar in morpholegy to Gilmore series soils, but differ in that the Gilmore soils
are acid. Very few roots are encountered in the soil profile. Giguere soils are usually non-
vegetated but where vegetation has established, it commonly consists of shrubby black cottonwood,

red alder, and willows.
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Guthrie series (GU)

Guthrie series soils have formed on bouldery and gravelly terraced fluvial deposits within
the Birkenhead River, Blackwater Creck, and Gates River valleys., They are exceedingly to exces-
sively stony and bouldery, gravelly samd to gravelly sandy Toam, slightly to moderately calcareous
in the parent material, moderately to rapidly pervious and well to rapidly drained. They occur on
level to very gentle slopes with moderate to steep slopes on the terrace edges. They are classified
as Orthic Eutric Brunisol. Tree roots occur throughout the soil profile. Guthrie soils are similar
in morphology to the Grundy series soils but differ chemically, being calcareous rather than acid.
The Guthrie soils generally have a thin (<5 om thick) litter layer overlying a yellawish brown
horizon 25 to 30 an thick which grades to the brown parent material at 45 to 50 am depth. The
vegetation associated with Guthrie soils is predominantly Rocky Mountain Douglas-fir with lodgepole

pine, kinnickinnik, soopolallie, mosses and grasses.

Naylor series (NB}

Soils of the Maylor series have developed in shallow organic deposits overlying silty
fluvial deposits on the Birkenhead River and Blackwater Creek flood plains. These seils are similar
in morphoTogy to the Nairn Falls series soils, however, they are calcareous rather than acid.
Naylor soils consist of an organic layer, 15 to 40 cm thick if moderately decomposed,or 15 to 6C cm
thick 1if poorly decomposed, overlying nonstony silt loam or silty clay loam. They are sTightly to
moderately calcareous in the mineral material, slowly pervious, poorly to very poorly drained due to
seasonally high ground water tables, and occur on level to nearly Tevel slopes in depressional
landscape positions. Naylor series soils are classified as Rego Gleysol:peaty phase. The water
table often is within 40 on of the soil surface and may be at the surface during high runoff
periocds. The majority of tree roots are found in the surface organic material. Vegetation associ-
ated with Naylor soils'includes willows, American skunk cabbage, horsetail, some western red cedar

and some Sitka spruce.

Questt series (QU)

Questt series soils have developed in silty fluvial deposits on the flood plains of
Birkenhead River, Blackwater Creek, and Gates River. The soils are nonstony silt loam or silty
clay Tcam, slightly to moderately calcareous in the parent material, slowly pervious and very poorly
drained due to seascnally high ground water tables and slow permeability. They occur on level to

nearly level slopes in depressional areas. Soils of the Questt series are classified as Rego Humic
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Gleysol. They may be inundated periodically by ponded waters. Questt soils have a dark brown or
black surface horizon 25 to 30 cm thick underlain by the brown soil parent material at 25 to 50 cm
depth. These soils are similar in morphology to the Quamell series but are calcareous. The water
table is aften within 85 em of the surface and can occur at the surface during high runoff periods.
Roots are encountered to about 55 cm depth. Vegetation found on these soils includes western red

cedar, sedges and common harsetail.

Rivers series {(RB)

Rivers series soils have formed in veneers (<1 m) of sandy fluvial deposits overlying
gravelly fluvial deposits, primarily in the active stream channels of the Birkenhead River,
Blackwater Creek, and Gates River. These areas are pericdically inundated by river flood waters.
The Rivers series soils are composed of 20 to 50 cm of nonstony loamy sand or sandy loam over
moderately to exceedingly stony, gravelly to very gravelly sand to gravelly sandy lcam. They are
rapidly to moderately pervious, and very poorly drained as a result of seasonally high around water
tables and periodic fnundation. Rivers soils are slightly to moderately calcareous. These soils
occur on level to nearly level slopes on the channel bed and are bounded by moderate to steep siopes
on the banks. Rivers series soils are similar to Ronayne soils in the Lillocet River araa, but are
calcareous. The Rivers spils are classified as Rega Gleysol and have a shallow (<5 cm thick)
organic litter layer overlying a 10 to 15 om thick, highly mottled, blue-gray horizon which grades
to the parent material at 25 to 30 cm depth. The water table is usually at or within 25 cm of the
surface. Some tree roots occur in the surface 15 cm.  Some black cottonwood and willows are

associated with this series.,

Regand series (RG}

Regand series soils have formed on silty fluvial flood plain deposits of Blackwater Creek.
Soils of the Regand series consist of nonstony silt loam or silty clay loam and are slightly to
moderately calcareous, slowly to moderately pervious, very poorly drained due to high ground water
levels, and occur on level to nearly level slopes in depressional areas. Ponding occurs during high
runoff periods. The Regand series, classified as Rego Gleysel, is similar in morphology to the
Rutherford series, but is calcareous. Regand soils have a dark brown surface horizon 5 to 10 cm
thick or greater where the surface has been plowed which grades to mottled blue-gray parent material
at 5 to 10 om depth. The water table generally occurs between the surface and 35 am depth. Roots
occur in the surface 15 to 20 cm. Vegetation associated with the Regand series includes red alder,

willow, common red osier dogwood, horsetails and some sedges.
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Rivett series (RI).

Soils of the Rivett series have formed from the sandy fluvial deposits of the Birkenhead
River, Blackwater Creek, and Gates River. They are nonstony loamy sand or sandy loam, slightly to
moderately calcareous throughout, moderately to rapidly pervious, very poorly drained due to high
ground water levels, and occur in level to nearly level areas. Rivett series soils are classified
as Rego Gleysol and are similar in morphology to the Ranson series, but are calcareous. The Rivett
soils héve a dark brown surface horizon 5 to 10 cm thick which grades into a mottled, olive gray
parent material which may contain occasional, thin bands of buried organic or organic enriched
layers at depth. The water table generally occurs between 25 and 50 cm depth but is at the surface
during some parts of the year. Black cottonwood, willows, American skunk cabbage, horsetails and

sheep sorrel are some of the vegetative species associated with the Rivett series.

Sinnes series (SE)

Sinnes series soils have formed in silty fluvial deposits occuring on the flood plain of
Blackwater Creek. These soils are nonstony silt loam or silty clay Joam. They are moderately to
strongly calcareous throughout, slowly pervious, poorly drajned due to seasonally high around water
tables ama stow permeability, and occur on Tevel to nearly Tlevel sTopes. Ponding and flooding
occurs during high runoff periods. Scils of this series, classified as Rego Gleysol, are similar in
morphology to Sankey seils, but are calcareous. Sinnes soils have a dark brown surface horizon 5 to
10 em thick over a grayish brown, strongly mottled horizon 5 to 10 cm thick which grades to an olive
gray parent material at about 3D om depth. Occasjonal, thin (<5 am thick) bands of buried organic
or organic enriched layers occur throughout the profile. Tree roots are encountered in the surface
50 cm. Vegetation commonly associated with the Sinnes series includes willows, some black

cottonwood, and horsetails.

Summerskill series (SM)

Summerskill series soils have developed from veneers (< 1 m) of silty fluvial deposits
overlying sandy fluvial deposits on the Blackwater Creek, Birkenhead River, and Gates River flood
plains. They are nonstony and consist of 20 to 50 ¢m of silt Toam or silty clay loam overlying
Toamy sand or sandy loam.  Summerskill soils are slightly to moderately calcareous throughout,
moderately pervious, poorly drained due to seasonally high ground water levels, and occur on level
to nearly level slopes in depressional areas. They are classified as Rego Gleysol. In minor areas

strongly calcareous soil variants are mapped as Summerskill:calcareous variant {SM:cv). A minor
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area of very poorly drained Summerskill soil is mapped as Summerskill series:drainage variant
(SM:dv). Summerskill series soils are similar in morphology to Scullard soils, but are calcareous.
The Summerskill soils have a dark brown surface horizon 5 to 10 ¢m thick which grades to mottled,
olive gray parent material. Rooting occurs throughout the soil profile. Associated vegetation

inciudes black cottonwood, white spruce, horsetail and wild roses.

Van Beem series (VB)

Yan Beem series soils have formed in silty fluvial deposits, interbedded with organic
accumulations on the flood plains of the Birkenhead River, Blackwater Creek and Gates River. They
are composed of nonstony silt Toam or silty clay loam layers which are interbedded with organic or
organic enriched layers, There is usually 20 to 35 am of silt loam or silty clay loam at the
surface. The individual layers are at least 5 cm thick and continuous. Van Beem series soils are
slightly to moderately calcaregus throughout, slowly pervious, poorly to very poorly drained due to
seasonally high ground water tables and slow permeability, and occur on level to nearly level slopes
in depressional areas. Panding and flooding occurs in these soils during high runoff periods. They
are classified as Rego Gleysol:cumulic phase and are similar in morphology to Valleau series soils,
but are calcareous. The Van Beem so0ils have a dark brown surface horizon 5 to 10 an thick (15 to 25
cn thick where cultivated) overlying olive gray parent material interbedded with organic or organic
enriched layers 5 ta 15 oam thicks Tree roots occur octasionally throughout the soil profile. Some
of the vegetation associated with these soils includes willows, devil's club, grand fir, western

hemlock, western red cedar, and some Rocky Mountain Douglas-Tfir.

Wheeler series (WE)

Wheeler series soils have formed in veneers (< 1 m) of sandy fluvial deposits overlying
gravelly fluvial deposits on the flood plains of the Birkenhead River, Blackwater Creek, and Gates
River. These soils are composed of 20 to 50 am of nonstony loamy sand or sandy loam overlying
moderately to exceedingly stony, gravelly to very gravelly loamy sand or gravelly sandy loam.
Wheeler series soils are slightly to moderately calcareous throughout, rapidly pervious, imperfectly
drained due to fluctuating ground water tables and periodic flooding, and occur on level to nearly
level slopes on the river flood plain. They are classified as Gleyed Regosol. Wheeler soils are
similar in morphology to Walden series soils, but are calcareous. The Wheeler soils have a thin,
(<5 om thick) dark brown surface horizon grading to a faintly mottled, yellowish brown gravelly
parent material. Tree roots are encountered throughout the soil pfofile. Associated vegetation

includes willows, lodgepole pine, and some black cottonwood.
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Huschke series (WG)

Wuschke series soils have formed on gravelly fluvial deposits on the flood plains of the
Birkenhead River, Blackwater Creek, and Gates River. They are composed of wmoderately to exceedingly
stony, gravelly to very gravelly loamy sand or gravelly sandy loam. They are slightly to moderately
calcareous throughout, rapidly permeable, imperfectly drained due to fluctuating ground water
Tevels, and occur on level to very gently slopes. These soils are classified as Gleyed Regosol and
are similar in morphology to the Whitehead series except that the Whitehead series is acid. Wuschke
s0ils have no profile development and are faintly mottled and gray throughout. Vegetation commonly
associated with the Wuschke soils are Rocky Mountain Douglas-fir, Rocky Mountain maple, commen paper

birch and willows.

Winters series (NN)

Winters series soils have formed in veneers (< 1 m) of silty fluvial deposits overlying
sandy fluvial deposits on the flood plains of the Birkenhead River, Blackwater Creek and Gates
River. These soils consist of 20 to 50 of nonstony silt loam or silty clay loam overlying nonstony
loamy sand or sandy Toam. They are slightTy to moderately calcareous throughout, slowly to moder-
ately pervious, imperfectly drained due to fluctuating ground water levels, and occur on level to
very gentle slopes. Soils of the Winters series are classified as Gleyed Regosol and are similar in
morphology to Wallace series soils. Wallace soils, however, are acid. Winters soils have a thin (5
to 10 cm thick) organic litter layer overlying a thin (5 to 10 cm thick) dark brown surface mineral
layer which grades into faintly mottled, gray parent material. Tree roots occur throughout the soi}l
profile. Some of the vegetation associated includes Rocky Mountain Douglas-fir, trembling aspen,

common paper birch and red alder.

5.1.3 Soils formed in Morainal Materials

A. Lillogcet River area

Yantzie series (YA}

Yantzie series soils have formed in gravelly morainal deposits in the Green River and One
Mile Creek regions of the study area. These soils are composed of moderately to exceedingly stony,
gravelly loamy sand or gravelly sandy loam. They are acid, mederately pervious, well drained, and
occur on very gentle to steep slopes. They are classified as Eluviated Dystric Brunisel. VYantzie
s0ils have an organic litter layer 5 to 10 cm thick at the surface underlain by a leached horizon 10

to 15 c¢m thick over a reddish brown horizon 15 to 20 cm thick which grades into the brown parent
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material at 35 to 40 cm depth. Vegetation associated with the Yantzie series includes coast

Douglas-fir, western hemlock, western red cedar and lodgepole pine.

B. Birkenhead River, Blackwater Creek, Gates River area

Yvonne series (YV)

Yvonne series soils have formed in gravelly morainal deposits within the Birkenhead River,
Rlackwater Creek, and Gates River valleys. Soils of the Yvonne series are moderately to exceed-
ingly stony, gravelly to very gravelly loamy sand or gravelly sandy loam. These soils are slightly
to moderately calcareous in the parent material, moderately pervious, well drained, and occur on
very gentle to steep slopes. They are classified as Orthic Eutric Brunisol. Minor areas of soil
variants occur which are mapped as Yvonne:shallow variant (YV:sv) where depth to bedrock is Tess
than 1 m and Yvonne:calcaresus variant (YV:cv) where the parent material is strongly calcareous.
Vegetation associated with the Yvonne series includes lodgepole pine, Rocky Mountain Douglas-fir,

willow and roses.

5.1.4 Soils formed in Organic Materials

A. Lillooet River area

Zurbrugg series (ZA)

Zurbrugg series soils have developed from poorly decomposed organic deposits derived from
sedges, rushes and reeds occurring on the Lillacet River flood plain. They consist of 60 to 160 cm
of fibric (poorly decomposed) organic material overlying mineral material, commonly silt or silt
toam. They are acid, nonstony, mederately to rapidly pervious, poorly to very poorly drained due to
high ground water levels caused by seepage from adjacent sTopes and from the Lillooet River during
freshet, and occur on Tevel to nearly level slopes. Soils of the Zurbrugg Series are classified as
Terric Mesic Fibrisol. The native vegetation consists of rushes, sedges, and reeds, with some

willow and bog birch.

A brief description and diagram of a representative Zurbrugg series soil profile, which

was sampled, is presented in Figure 43.
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Raw to partially decomposed leaf litter; 3 to § cm thick

Dark reddish brown partially decomposed organic material; 19 to 26 cm
thick; pH 4.9 (3:10,0.00M Cac12)

Dark yellowish brown poorly decomposed organic materiali 31 to 39 cm
thick; pH 4.8 (1:10,0.01M Caclz)

Dark grayish brown silt; pH 4.8 (O.OIMCaCIE)

Soil profile and abridged description of the Zurbrugg series
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Zurcher series (ZE)*

Zurcher series sails have developed from undecomposed organic materials derived from
sedges, rushes and reeds occurring in wet,depressional areas on the Lillooet River flood plain.
Soils of the Zurcher series consist of 60 to 160 e of fibric (poorly decomposed) organic material
with Tlayers of mineral (commonly silt or silt Toam) material interbedded. The mineral layers,
either together or as a single layer, total 5 to 30 on in thickness and are continuous. These soils
are acid, nonstony, rapidly pervious, poorly to very poorly drained due to high ground water levels,
and occur on Tevel to nearly level slopes. Zurcher soils are classified as Terric Fibrisol but map

units may include Cumulo Fibrisols where the depth of organic material is greater than 160 cm.

A diagram and brief description of a sampled Zurcher series soil profile is given in

Figure 44.
of VYery dark brown poorly decomposed organic material; 30 to 33 cm
o ! thick; pH 4.0 (1:10,0.01MCaCl,)
1
of Very dark brown poorly decomposed organic material; 14 to 18 em
2 thick; pH 3.8 (1:10, 0.01MCaCl,)
\——*\—1
ot Very dark grayish brown silt loam containing appreciable organic matter
2 Cqy with prominent, dark yellowish brown mottles; 17 to 28 ¢m thick;
— pH 4.0 (0.01M caCl,)
E 7] 1
O c Very dark green silt loam containing appreciable organic matter
£ e, 92 11 to 16 cm thick; pH 4.1 {1:4,0.01M CaCl,)
- \ Coy Olive gray silty clay loam; 15 to 20 cm thick; pH 4.4 {C.0IM CaC]z)
e
C
% %2 ofb Very dark grayish brown poorly decomposed organic material containing
fa) \\_K% 1 some silt loam, 4 to 9 cm thick; pH 4.4 (1:4,0,01M Caclz)
Cg, Ofby Very dark grayish brown poorly dacomposed organic material
50 1 -
o0t |
Ofb,
worer fobfe .
Figure 44: 5071 profile and abridged description of the Zurcher series
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Zoltay series (20)

Zoltay series soils have formed from moderately decomposed organic materials derived fram
sedges, rushes, and reeds occufring in wet depressional areas on the flocod plain of the Lilloocet
River. These soils are composed of 40 to 160 cm of mesic (moderately decomposed} organic material
interbedded with layers of silty mineral material. The mineral layers, either together or as a
single layer, total 5 to 30 cm in thickness. The Zoltay se¢ils are acid, nonsteny, rapidly to
moderately pervious, poorly to very poorly drained due to high ground water levels caused by seepage
from adjacent areas, and occur on Tevel to nearly level slopes. Zoltay series soils are classified

as Terric Mesisol: cumulo phase. The main vegetation is sedges, rushes, and reeds, with some

shrubs.
Figure 45 is a brief description and diagram of a 2oltay series soils profile, which was
sampled.
op o Dark reddish brown partially decomposed organic material with mineral
100 3 P material incorporated; 24 to 48 om thick; pH 4.3 (0.01M Cac'lz)
¢ Grayish brown loamy sand with faint, light olive brown mottles;
9 20 to 24 cm thick; pH 4.5 (0.01M CaCl,)
Co
omb Black moderately decomposed organic material; 27 to 29 cm thick;
! pH 3.9 (1:5,0.01M Ca[:'lz)
’E Omb Dark reddish brown moderately decomposed organic material; 30 to 33 cm
O 2 thick; pH 3.6 (1:5,0.0IM CaCl,}
2 lom, z
50- | oG Dark brown silt loam mixed with layers and pockets of moderately
= 9 decomposed organic materfal; 6 to 10 cm thick; pH 3.6 {1:5,0.01M CaC'|2)
-
g- me Dark grayish brown loamy sand with prominent, yellowish red mottles;
a 9 pH 4.0 {0.01M CaCT,)
Omb,
ICg
0_—\‘>
mCq
Figure 45: Soil profile and abridged description of the Zeltay series
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B. Birkenhead River, Blackwater Creek, Gates River area

Zaruba series (ZR)

Soils of the Zaruba series have formed in undecomposed organic materials found in wet,
depressional areas of the flood plains of the Birkenhead River, Blackwater Creek, and Gates River.
Zaruba series soils are composed of 60 to 160 cm of fibric (poorly decomposed) organic material
which is interbedded with variable textured mineral layers. The mineral layer{s) which are continu-
ous, are individually at least 5 em thick and, in total, less than 30 cm thick. These sgils are
sTightly to moderately calcareous, nonstony, moderately to rapidly pervious, poorly to very poorly
drained due to high ground water levels, and occur on level to nearly level slopes. They are
classified as Terric Fibrisol:cumulo phase. The water table fluctuates from the surface to a depth
of 30 cm. Roots occur throughout the profile. Vegetation associated with the Zaruba series

includes bog ¢landular birch, red alder, sedges and some mosses.

5.1.5 Miscellaneous Land Types

Anthropogenic (A)

Anthropogenic land types are areas of land which have been altered by man's activities.
The soils have been so modified that there nc longer exists recognizable soil profile characteris-
tics. Areas mapped as "Anthropogenic" in the study area are characteristically landfill areas,
sawmill sites, urbanized areas, and gravel pits. Soils mapped as anthropogenic variants of
established series have been disturbed by man's activities, but some recognizable soil profile

characteristics still remain.

Rock land (RQ)
Rock land areas are characterized by exposed bedrock outcrops or areas where the sail

mantle is Tess than 10 cm thick. Often these land areas have steep slopes.

5.2 Discussion ef Relative Positions of Soil Series to each other in the Landscape

The relationships between the soils of the study area are complex. . In order to simplify
and illustrate some of the soils interrelationships oblique Tandscape sketches and cross-sectional
diagrams have been developed. Descriptions of the relationships of the soil series to each ather on
the landscape are described verbally and illustrated diagramatically in the sections following.
Figure 46 indicates the portions of the valley covered by the cblique sketches and identifies the

Tocation of the cross-sectional diagrams.
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Approximate location of oblique
(Figures 47, 50, 54) and
cross-sectional diagrams
(Figures 48, 49, 51-53, 55-60)
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In all of the cross-sectional diagrams the lower boundaries of the various soil textures
are approximate and estimated from field observations. These diagrams are drawn approximately to
scale with approximately 100 times vertical exaggeration. Each cross-sectional diagram is located
in a specific area of the study area, but is also meant to give a general indication of the patterns

within the area in which it is located.

Based on the general landscape patterns of soil parent materials and soils, the study area
can be subdivided into six general sections as follows: Meager Creek to Wolverine Creek, Wolverine
Creek to Miller Creek, Miller C(Creek to Lillooet Lake, the Birkenhead River - Gates River -~ and

Blackwater Creek valleys, Green River, and uplands.

5.2.1 Meager Creek to Wolverine Creek Section

Figure 47 1illustrates that portion of the Lillooet River valley upstream from the
Kenworthy farm to Meager Creek and shows the braided nature of the Lillooet River upstream from

Wolverine Creek.
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47:

Oblique diagram of the Meager Creek to Wolverine Creek
section of the Lillooet River valley. Approximate
locations of cross-sectional diagrams AB, and CD are
indicated.



Cross-sectional diagram AB (Fig, 48) illustrates the nature of soils which occur on the
braided flood plain deposits of the Lillooet River. Plate 1 gives a picture of the area being
described by Figure 48. The relatively high velocity of the river is indicated by deposits of
gravel which remain on the flood plain as flood waters recede. On the slightly raised terraces of
the flood plain, the gravels are covered by veneers (< 1 m thick) of sandy material (Walden series
soils) or by blankets (> 1 m thick) of sandy deposits (Wolverine series soils). However, adjacent
to the presently active channel of the river these sands are absent. In the channels, which appear
to be periodically flooded as indicated by Tack of vegetation and pockets of standing water, shallow
to deep veneers of sandy materials are again found. The deeper deposits appear to be located on the
inside bends of the channels and become thinner toward the outside or eroding side. On Walden
series and Wolverine series soils both deciduous and coniferous forest are established, although
most of the large, mature cedar has been removed by logging. The Ronayne series soils are found in
the channels of the flood plain which are inundated during freshet, and the water table remains near

the .surface throughout the year. Parts of these channels may be flooded all year long.
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Figure 48: Crass-sectional diagram AB, located northwest of North and South Creeks
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Plate 1:

Pictoral description of Figure 48, cross-sectional diagram AB
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Cross-sectional diagram CD (Fig. 49) illustrates the area where reduction in flow velocity
of the Lillocet River results in sandy depositions over the gravels. Plate 2 depicts the general
area being described by Figure 49. The sandy, poorly drained Scobie series soils which occur
adjacent to the river are related to Ranson series soils which are also sandy but very poorly
drained. Soils of the Ranson series generally occur in stream channels which are occupied by slower
moving waters during freshet and include slightly ponded areas where the soils may contain thin
lenses of silt. Whitehead series soils are gravelly throughout and generally occur on landscape
positions (at slightly higher elevations) which are not as frequently flooded. Ranayne series soils
are found in river channels free of water during much of the year but which are generally inundated
during freshet. The Sister series soils occur where water is ponded for part of the year but are
alsa periodically inundated by high velocity water. This results in the characteristic alternating
layers of sandy and silty deposits assocfated with the Sister series. Wolverine series soils are
found adjacent to the gravelly Whitehead sofls, in what appears to be an infilled portion of the

inside of the original river channel.
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Figure 49: Cross-sectional diagram CD, Tocated northwest of Railroad Creek
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Plate 2: . Pictoral description of Figure 49, cross-sectional diagram CD

5.2.2 Wolverine Creek to Miller Creek Section

The oblique landscape dfagram in Figure 50 illustrates that portion of the valley from
approximately the confluence of Ryan Creek and the Lillocet River downstream to Miller Creek.
Within this area three cross-sectional diagrams have been drawn to illustrate the relationship of

the soils to each other on the landscape.
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Figure 50: Oblique diagram of the Wolverine to Miller Creek area.
Approximate location of cross-sectional diagrams EF, GH,
and IJ are indicated



Cross-sectional diagram EF {Fig. 51) illustrates an area in which the distribution of seil
parent materials has been influenced primarily by the Lillocet River, Plate 3 gives an illustration
of the geographical area being described by Figure 51. There are no major tributary streams
entering the Lillooet valley at this point. Scobie series soils are located in fhe middle of a
meander scroll of the Lilleoet River abandoned as a result of channelization of the river.
Wolverine series and Wolverine series:gravelly at depth occur in the abandoned meander scar. On the
east side of the valley the Scobie series soils are bounded by Gates Lake and Ronayne soils. The
Ronayne series soils, located in channels, are periodically inundated, particularly during freshet

and have water near the surface throughout most of the year. Sankey series and Rutherford series
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Figure 51: Crass-sectional diagram EF, Yocated northwest of Ryan

Creek and southeast of Wolverine Creek extending across
the Lillooet River valley
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Plate 3: Pictoral description of Figure 51, cross-sectional diagram EF

s0ils generally occur in depressional areas. Near the west side of the valley a greater frequency
of buried organic layers occurs to form the Verlinden series soils. These are situated adjacent to
the Nesuch series soils. Shantz series soils are transitional between Sankey series and Scobie
series, being composed of sandy loam or fine sandy loam overlying loam to silty clay loam. Scullard
series s0ils are also transitional between Sankey series and Scobie series, but are composed of siit

loam or silty clay loam overlying sandy loam to fine sandy loam.
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Cross-sectional diagram GH (Fig. 52) illustrates the greater complexity of soils which
have formed as the result of the influence of two large streams. The west side of Ryan Creek shows

a relatively simple progression from the imperfectly drained Wolverine series, through poorly

drained Scobie series and very poorly drained Ranson series, to the very poorly drained HNesuch
s0ils. All of these soils have developed in sandy fluvial soil parent materials deposited primarily
by Ryan Creek. The soil differences are defined on the basis of soil drainage which is the result

of differences in elevation and topographic micro-relief.
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Figure 52: Cross-sectional diagram GH, located between Miller and

Ryan Creek junction and extending across the Lillooet
River valley

That part of the cross-section between Ryan Creek and the Lillooet River illustrates some
of the complexity which has resulted from the meeting ard mixing of deposits of Lillooet River and

Ryan Creek on the flood plain. Ronayne soils are found in abandomed stream channels, while

Wolverine series and Wallace series are located on the levees adjacent to both present and abandoned
stream channels. Sankey soils oc:cuw\* in a depression into which the meander of Ryan Creek was gradu-
Sister series soils are found in slightly depressional areas

ally expanding until it was diked.

adjacent to the streams where their development was influenced by frequent flooding. Ronayne
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series:gravelly at depth; Wallace series:gravelly at depth; and Wolverine series occur in the
channel occupied by the Lillooet River pricr to channelization., Scullard series and Wallace series
are found adjacent to old stream channels and were probably formed as backwater channel deposits

where quiet waters deposited silts over the sands.

Cross-sectional diagram IJ {Fig. 53) iliustrates the sequence of s$oils occurring fram the
apex of the Miller Creek fan northward across Ryan Creek to the north side of the Lillocet River.
Plate 4 depicts the general geographical area described by Figure 53. The soils in this cross-
section progress from the Farmer series on the Miller Creek fan through the Wolverine and Scobie
series to the Sister, Sankey and Shantz series on the floed plain. Sankey series soils have formed
in depressional areas which are subject to flooding and intermittent ponding. The Sister series
occurs up slope from Sankey soils and have resulted from periodic flooding By quickly moving waters
depositing sands followed by inundation by ponded waters in which silts were deposited. These soils
are often flanked by the Shantz soil series which was deposited in a fashion similar to the Sister

series although greater depths of sands were laid down.

so Wolverine Sistar  Shantz Wolverine
1L . 1
NAME : Farmer:¢s l S!an ster l Sankey l } ’ Scobie J !
Farmer Scobig ¢ Scobie  |Wolverine | Shardz | Sister |Shantz l l
RN
|
. |
SQIL Orthic Regosol  Gleyed Rego Gleysol Gleyed Regu Gleysol  |Gleyed
DEVELOPMENT : | Rego-i | ! Requsol ! Rego- &
sol ! i 4 sol , &
I g -
? j b é ;r
i | §
! 3
<
*3
[ 1 J
bl b |
I | I | £ )
! : : } | | : /
well [ poorty very [ imperfecily | poorly | 1 very
SO B Looory| ! 14 Lasany
DRAINAGE : .
imperfecily wnper fegtly
LEGEND
- Bedrack Angular , very gravelly sand | Loam, st loom | s:r,
sandy cloy loam, ¢lay loom,
E Very bouldery, gravelly sand Very qrove!ly sand silly cloy loom
Bouldery, very gravelly sand Sond, laamy sond, sandy logm, Qrgenc
fine sandy loam
‘(? Oec:duous trees % Coniferpus trees Snrups
Q Deciducus regenerotion uhl  Cigared ond/or culhivated Sedges
Figure 53: Cross-sectional diagram IJ, located across the Lillooet
River from the Miller Creek junction
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Plate 4:

Pictoral description of Figure 53,
cross-sectional diagram IJ
(photo by J.M. Ryder)

5.2.3 Miller Creek to Lillooet Lake Section

The oblique landscape diagram in Figure 54 illustrates the portion of the valley upstream
from Lillocet Lake towards Pemberton. This area has been influenced by the confluence of the Green,

Birkenhead, and Lillooet rivers and One-Mile Creek.

The soils of this portion of the study area are considered to have developed under
relatively similar conditions of climate, vegetation, parent materials, relief and time. However,
minor variations particularly in soil parent materials and relief, combined with some differences in
water régime, have caused the differences among identified soil series. The textures of soil parent
materials range from sandy loam to silt loam and some silty clay loam. There are also localized
areas of gravel in abandoned river channels and on fans where tributaries Jjoin the main valley.

Shallow to deep organic deposits occur in depressional areas along the valley sides.
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Figure 54: Oblique diagram of the Miller Creek to Lilloocet Lake
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Cross-sectional diagram KL, in Figure 55, illustrates the gradation of soils across the
valley floor just northwest of Pemberton. It illustrates a rather simplified progression of soils
extending from the tepographically higher Lillocet River to the depressional areas on the opposite
side of the valley. Plate 5 depicts the general geographical area described by Figure 55 and is
looking west up the valley. The Gates Lake series occurs on the active flood plain of the Lillooet
River. The Wolverine soil series occurs on the levees adjacent to the Lillooet River and its cld
channel. Shantz soils occur in minor meander scars left by the river at a previous time. The
Wolverine series grades into the Scobie series. Gates Lake, Wolverine, and Scobie series soils have
developed in sandy materials deposited by quickly moving water which maintained its load of silt and
clay to be deposited later in the quieter water of the depressional areas. This is illustrated by
the gradation from Rutherford to Quamell soils. Rutherford soils have formed at what appears to be

the upper extent of a ponding zone and sands can be expected at some depth below the silts.

S0IL Quamell Wolvering
NAME : l Rutherford Scobi Wlll ‘ Sh ?] Gat
Quamell Zoltay| Zurbrugg | Neirn utherfor cobie alloce(|Shantz ates
Falls l I ‘ | Lake
Rego Humic| |Rego] Terric Terric Rego Rego Gleysol Gleyed | Rego [Gley- | Orthic
SOIL Gleysol Humie{Mesisol:{ Fibrisol: Gleysol: Regosol  Gleysol|ed Reqasol
DEVELOPMENT : Gley-icumulo lenno phase’ peaty i !Hego-
sol | phase phase | 50!

diteh

Lillooct River

Two Milo Creek

drainage

[
o
| P
I
Iy
very  poorly poarly o very poorly poorly impertactly | poorly | T ! T :we\l

SOIL _
DRAINAGE : impzrfecuy: very poorly

LEGEND

Angular , very gravelly sond Loam  siit toom , silf
sgndy cloy leem , clay loom,
very grovelly sand siity cloy Wwam

. Bedrock

% Very bouldery, gravelly sand

Sand, loomy sond, sandy loam, E] Orgarc
fine sandy loam

Bouldery, very qravelly sond

@ Deciduous trees 4 Coniterous trees ¥ shrubs

'? Deciduous regeneration utth  Cleared ond/ar cultivated @ Sedges

Figure 55: Cross-sectional diagram KL, located northwest of Pemberton
and extending across the Litlooet River valley
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Plate 5: Pictoral description of Figure 55, cross-sectional diagram
KL (photo by J. M. Ryder)

Rutherford soils grade into the Nairn Falls series which has a shallow capping of organic material
overlying the silts. The organic accumulation has resulted because of the proximity to a ponding
area. Nairn Falls series then grades into Zurbrugg and Zurcher series which are primarily shallow
organic soils, although Zurcher series, with its lenses of mineral material, indicates periodic
flooding. The Quamell soil series Eepresents what once was a localized pond which has since been

drained.

108



Cross-sectional dfagram MN (Fig. 56) illustrates the influence on the soils of the

depositional and erosional effects of the Lillooet amd Birkenhead rivers. Plate & depicts the

general geographical Tlocation of Figure 56, MWolverine soils occur between the Lillooet River and

the valley side on the south side of the valley. On the north side, the Sister soils grade into

Scullard soils which generally occur 1in abandoned backwater channels. Also associated are the

Scobie soils occurring at slightly higher elevations than the Scullard soils. Scobie soils grade

inte Sankey series:coarse at depth soils. Traversing across a Sankey:coarse at depth soil area are

Shantz and Sangster soils developed on the deposits of a small stream channel that wanders across

the flood plain. Sankey:coarse at depth soils then grade into the Rutherford serfes. HNear the

Birkenhead River organic surfaces typical of the Nairn Falls seoils have developed. The Scobie

series reoccurs adjacent to the Birkenhead River.

Shantz
gg&E‘ Scullard6¥ Sjster 4 | Scobie8* Valleou? Sangster Nairn Falls|Scobie
Woiverine Sister Scobie Sankey:cd Sonkey:ed | Rutherford l
Gleyed Rego  Gleyso! Regqo Rego Gleysol Rego Rege |Rego
Regosol Gleysol Gleysol Gley-iGley-
SOIL - Rego sol:‘ so0! ;
DEVELOPMENT : 5 Gleysol: peaty z
] ' phase o
E cumulic
phase l k!
. 2
g g
M
1 |
b i |
SOIL imperfecrly: 1 : poorly poorly : very poorly !pwrly
DRAINAGE : wery  poorly
¥ Relative Proportions
LEGEND

Angular , very gravelly sand Loom, silt loam , sit,
sandy Cloy loam, clay loom

silty clay loom

. Bedrock

% Very boutdery, gravelly sond

@ Bouldery, very gravelly sand

Very gravelly sand

Sand, todmy sond , sandy loom,
fine sandy loam

Organic

@ Deciduous Irees 4? Coniferpus trees Shrubs
? Deciduous regeneration L Cleared and/or culhwvoted Sedges
Figure 56: Cross-sectional diagram MN, located southeast of Mount

Currie village and extending across the Lillooet River
valley :
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Plate 6: Pictoral description of Figure 56, cross-sectional diagram MN
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Cross-sectional diagram OP (Fig. 57) indicates that both the Lillooet amd Birkenhead
rivers appear to be degrading their channels and forming terraces in the pre-existing flood plain
deposits. Plate 7 depicts the general geographical area described by Figure 57. Soils at this
point have been formed primarily from Joam to silty clay loam fluvial materials overlying sandy
materials. The soils grade from deep (>1 m} silty deposits as in the Sankey series through Sankey
series:cd soils to Scullard series, which have silty veneers less than 50 cm thick. This gradation
is interrupted in places where previous channels of the river, now abandoned except perhaps during
freshet, have eroded through the surface layers exposing the sandy Gates Lake series. In other
channels, gravelly deposits typieal of the Wolverine series:gravelly at depth or Walden series are
encountered between 50 and 100 cm depth. Adjacent to the Birkenhead River the Ronayne soils occur
on a slight terrace above the river and appear to be periodically inundated, particularly during
freshet. North of the Birkenhead River, Renville soils occur in a small channel which is
periodically fnundated, especially during heavy runoff from the valley sides following rainfall or

snownelt. The adjacent Sangster soils have formed as a result of periodic overbank flooding.

Gates Lake Ronayne
SOIL Wolverine :gd| Scuilord Walden Renville
. !
- NAME: Sankey Scullard Sankey| ¥ iScullard, Scultard Sangster
«cd
N Rego Gleysol Rego Gleysoli Regqo § Gleyed Rego Gleysol
5 )
SOIL H Gleyed ! Gleysol | & Relqo_si
DEVELOPMENT : Orthic 2 {Rego
F] Regosal _E Gley:
H g %0l
3 a’l
; | 52 Eds
1 | 0] ) L i .
] poorly ‘, paorly | “ poarly | wery } : poorly | very : poorly
SOIL : ! :1 ! ! poorly ‘\T ! fnnmly!
DRAINAGE : imperfecily well 1o imperfecily
moderglely welt
LEGEND
- Bedrock @ Angular , very gravelly sand Loam, silt loam , st
— o sandy clay foom , clay loam
..."" Very pouldery, gravelly sand Very gravelly sond silty clay feam
E Bouldery, very gravelly sond Send, loamy sand, sondy leam, Organmec
fine sondy loam
‘? Deciduous trees ‘? Coniferous trees Shrubs
? Deciduous regeneration wityy Cleared gond/or culbvated Sedges
Figure 57: Cross-sectional diagram OP, located west of Lillaoet Lake
and extending across the Lillooet River valley
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Plate 7: Pictoral description of Figure 57, cross-sectional diagram OP

5.2.4 Blackwater Creek Valley-Gates River Valley-Birkenhead River Yalley Section

This section discusses the relationships of the soils in the Blackwater Creek, Gates River
and Birkenhead River valleys. Each of these valleys is distinctive with respect to the soils which
have developed, the soil parent materials from which they have formed, and their topographic

expression.
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Cross-sectional diagram QR (Fig. 58) illustrates a fairly typical sequence of s0ils
extending across the Blackwater Creek valley. Plate 8 illustrates the geographical area described
by Figure 58. The Yvonne sails have farmed on morainal deposits on the south wall of the valley.
Near to and at the bottom of the slopes Flichel soils (developed on both active and inactive fluvial
fans) are frequently found. The valley bottom soils are Rivers series, and are situated in and
adjacent to the Blackwater Creek flocd plain. The Cowell soils have developed in the avalanche

tracks and fans on the north side of the valley.

IR
° |
SOIL ; i
NAME : Yvorne Flichel Rivers Cowell
i i Orthic  Eutric  Brunisol
SOIL ) g.r,::lg Ortnic  Regosal g'z?? ethic  Eutric  Bruniso
DEVELOPMENT : S s
SCOIL
DRAINAGE:
LEGEND
Bedrock fnquiar , very gravely sand L RETIR! s Bilt,

] e oy v,

% Very bouldery, gravelly sond q Very gravelly sond silty <lay lam

@ Bouldery, very gravelly sand Sond, loamy sand, sondy leam, Orgonic

fine sandy loam
‘? Deciduous trees A? Coniferous frees § Shrubs
9 Deciduous regenerofion wuy  Cleared ond/or cultivored § Sedges
Figure 58: Cross-sectionat diagram QR, located between Blackwater
Lake and Phelix Creek extending across the Blackwater Creek
valley
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Meadows (after Gilbert, R., 1972)

4.2 Physiography and Drainage

The Pemberton Valley lies within the Pacific Ranges of the Coast Mountains region as
defined by Holland (1964). The valley itself is drained by the Lillooet River which flows southward
into Lillooet Lake and thence to Harrison lLake and the Fraser River. The Lillooet River is fed by
its tributaries; Meager, Pebble, North, South, Wolverine, John Sandy, Gingerbread, Ryan, Miller, and
One Mile creeks and the Green River. The Birkenhead River with its tributaries, Poole, Spetch, and
Owl creeks, also drains southward into Lillooet Lake. Gates River, and its tributaries dincluding
Eight Mile, Spruce, Blackwater and Haylmore creeks, drains northward into Anderson Lake. The

drainage basins of the major streams within the study area are presented in Figure 6.
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Plate 8: Pictoral description of Figure 58, cross-sectional diagram
QR (photo by J. M. Ryder)
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Cross-sectional diagram ST (Fig. 59) illustrates the typical soils in the Gates River
valley. Plate 9 ilTustrates the general geographical area described by Figure 59, The Gates River
valley, which is generally wider than the Blackwater Creek valley, also has a greater diversity of
soils. Soils parent materials range from morainal deposits to rock outcrops along the valley walls
to the fluvial deposits of the valley floor. Yvonne soils are found on the morainal deposits of the
valley slopes. Talus accumulations below bedrock outcrops are primarily Chumley series. On the
valley bottom the soils grade from Van Beem series through the Questt series to the Rivett series
and Summerskill series:drainage variant. Rivett soils are situated in and adjacent to the Gates

River stream channel.

SO Churmley
NAME : Yyonne Rock } VanBeem| Questt Rivey16* Yvonne
. land Summerskill:

s

Orthic  Eutric . Rego Rego Humic | Rego Gleysol Orthic  Ewtric
Brunisol Rego+| Gleysol: Gloysel Brunisol
sol | cumulic
phase

SOIL
DEVELOPMENT :

Gates  River

SOIL well rapidly paorly to very  poorly well
. very
DRAINAGE : poorly
sk Relative Proportions
LEGEND
- Bedrock Angular , very gravelly sond Loam, silt laam , siit,
et sandy clay loam , clay loam,
@ very bouldery, gravelly sand Very gravelly sand silty clay loam
Bouldery, very gravelly sand Sand, 1vamy sand, sandy loam, Qrganic
E fine .sundy lgam
‘? Deciducus trees 4& Coniferous trees v Shrubs
? Deciduous regeneration uwin Cleared and/or cultivated \5 Sedges
Figure 59: Cross-sectional diagram ST, located between Light Mile
Creek and Spruce Creek extending across the Gates River

valley
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Plate 9: Pictoral description of Figure 59, cross-sectional diagram
ST {photo by J. M. Ryder)
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Cross-sectional diagram UV {Fig. 60} illustrates the soils in the lawer part (downstream
of the canyon) of the Birkenhead River valley. Plate 10 depicts the general geographical area
described by Figure 60. Soil parent materials range from morainal deposits and bedrock outcrops on
the valley sides to the fluvial fan deposits of Owl Creek and the fluvial deposits of the Birkenhead
River. Yvonne soils are developed on the morainal deposits on both sides of the valley. Flichel
series soils occur on the Owl Creek fan. Giguere series soils are found on small terraces slightly

above the level of the Birkenhead River and are occasionally inundated.

SOIL Yvnnnee'f Flichel:cv Flichel Giguera Yvonne
NAME Rock land4

Orihic Orthic  Eutric Srunisol

Orthic Regosol Orthic  Ewtric Brunisol
1 Regosol

SOIL Ui a
DEVELOPMENT :

Birkenhead River

Qrthic  Eutric

¥
1
1
Bryrisol :
- Bedrock 1
outcrops i
i
]
]
i
SOIL rQpigly E well H wetl
DRAINAGE : well 1o

moderotely  well

% Relative Proportions

LEGEND

el
Bedrock [T Angular , very graveny sana Loam, silt leam , silt,

— sandy cloy leam, cloy leam,
% Very bouldery, gravelly sand Very gravelly sand silly clay loam

Bou'dery, very gravelly sand Sond, locamy sond , sandy loam, 7} arganie
fine sondy loam
? Deciduous trees QA Coniferous trees V Shrubs
? Deciduous regenerotion wnn Clegred and/or cultivoted § Sedges
Figure 60: Cross-sectional diagram UV, located at Owl Creek and extend-

ing across the Birkenhead River valley
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Plate 10: Pictoral description of Figure 60, cross-sectional diagram UV

' 5.2.5 Green River Section

In the Green River section of the study area the soils have formed primarily on landslide
and fluvial fan deposits. Frontier soils have developed on the bouldery, gravelly fluvial fan
deposits of Rutherford Creek and the Green River. Also in this area are the Clausen soils formed on
colluvial landslide deposits. Grundy soils occur on the upper fluvial terraces of the Green River

and Gilmore soils are found along the flood plain. Bedrock outcrops occur at Nairn Falls.

Cross-sectional diagrams are not presented for this and the following areas because of the

relatively simple relationships of the soils here and the small amount of area involved.
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5.2.6 Uplands Section

Mapped uplands in the main Lillooet River valley include those adjacent to Pemberton as

well as those near Mt. Currie.

A. near Pemberton
On the uplands adjacent to Pemberton are found Cloutier series, Collister series, Conroy
series, Fotsch series and Frontier series and Rock land. Cloutier series soils are found on
actively forming colluvial talus slopes. Collister soils occur on shallow, neutral to moderately
calcarecus colluvial materials over bedrock. Conroy soils occur on deeper colluvial deposits which
are generally non-calcareous. Fotsch series soils occur along the edges of One MiTe Lake where wave
action has modified the original deposits into beaches. Frontier serfes soils occur on the

bouldery, gravelly, coarse textured fluvial deposits of One Mile Creek.

B. near Mt. Currie village

The soils which occur on the uplands near Mt. Currie village are Collister series, Conroy
series, Cosulich series, Flichel series, Yvonne series and Yvonne series:shallow variant, and Rock
land. Collister series and Cosulich series occur primarily in colluvial deposits greater than 1 m
deep overlying bedrock while Conroy series have developed in shallower colluvium. Yvonne soils have
formed on morainal deposits which are sometimes veneers oVerTying bedrock (YV:sv). Rock land areas
are primarily bedrock outcrops which may have a shallow (< 10 cm) mantle of soil occuring in some

places.

119



chapter 6

 INTERPRETATIONS FOR
© SELECTED LAND USES



b INTERPRETATIONS FOR SELECTED LAND USES
6.1 Agriculture

6.1.1 Agricultural Capability

Agricultural capability ratings of the study area were derived from the soil information
in combination with climatic capability for agriculture ratings. The agricultural capability
ratings indicate the Timitations placed on agricultural crop production by c¢limatic and soil

characteristics.

A. Climatic capability for agriculture

Climatic capability for agriculture ratings are based on defined climatic limits for each
class. (Figure 61 illustrates the distribution of the climatic capability for agriculture classes
within the study area). Definitions of the climatic limits for each climatic capability for agricul-
ture class and examples of the types of crops which have potential for growth within that class as
well as definitions of the subclasses and the map symbols used are given in the legend of Figure 61
{Resource Analysis Branch, 1978). Table 4 presents a summary of some climatic characteristics of

selected locations in the Pemberton Valley.

Table 4: Summary of some climatic characteristics of selected locations in the Pemberton Valley
Average
Average Average Average May to Sept.
Growing Degree Freeze Free May to Sept. Climatic Moisture
Station Days Abave 5°C Period (days) Precip. (mm} Deficit {mm)
Pemberton 1661 No Data 194 -269
Pemberton Meadows 1801 150 187 -281
Mount Currie 1467 110 150 -354
Gingerbread Creek 1453 115 140 =329

Reference: Resource Analysis Branch, 1978
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The climatic capability for agriculture ratings (Williams, 1977) for the study area range
from Class la through 3, with irrigation. The most suitable climates, laF, occur south of where
Ryan Creek enters the main Pemberton valley and along the Gates River valley bottom from Devine to
Anderson Lake. The capability of these areas is restricted by the frecze free period (subclass F)
which is less than 150 days. Additional Class la areas in the northeast corner of the Mt. Currije
Indian reserve and east of Pemberton are Timited by both insufficient freeze free period (subclass

F) and insufficient growing degree days above 5°C (subclass G) and are labelled 1TaFG.

The main Pemberton valley between Lillooet Lake and Wolverine Creek and up the Birkenhead
River to Owl Creek has a rating, with irrigation, of Class 1F. The freeze free period in these
areas is less than 120 days. Additional €lass 1 areas limited by freeze free period (F} and
growing degree‘days (G), and rated as Class 1FG, occur on the north side of the Pemberton valley
near Wolverine Creek and west up the valley to the vicinity of Railroad Creek; along the Green River
south of Pemberton; along the Birkenhead River where it enters the main Pemberton Valley near Mt.

Currie village; and north of Eight Mile Creek along the Gates River to Anderson Lake.

Areas of climatic capability for agriculture Class 2F, Timited by a freeze free period of
less than 90 days, occur in the upper Lillooet River valley between the vicinity of Railroad Creek
and west of North and South Creeks; north and west along the Birkenhead River to Fowl Creek and

along the Gates River to Devine; amd west along Blackwater Creek to Phelix Creek.

Regions of Class 3F, limited by a freeze free period of less than 75 days, are present in
the vicinity of Birkenhead Lake between Phelix Creek and Fowl Creek; and west of North and South
Creek, in the LiTlooet River valley, to Meager Creek. The climatic capability for agriculture
ratings waest of Wolverine Creek along the Lillooet River are estimates only due to the Tack of
climatic information. The areas for which the climatic capability has been estimated are outlined

in Figure 61 by dashed lines.
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Legend for Figure 61:

Provisional Climatic Capability for Agriculture

CAPABILITY CLASSES

SUMMARY OF LIMITATIONS

Freeze free period(days)

Growing degree dsys
accumulated > 5°C

Climatic moisture deficit
Climatic moisture surplus

Effective growing dearee days

Range of Crops:
examples

120 to 150(interior)
> 150(coast)

1505 to 1779

corn, apples,
pears, cherries,
raspberries,
strawberries,
asparagus, beans,
beets, broccoli,
brussel sprouts,
cabbage, carrots,
cauliflower,
celery, kohlrabi,
leeks, lettuce,
parsnips,

peas, potatoes,
radish, rhubarb,
spinach, Swiss
chard, turnips,
cereal grains,

90 to 119(interior)
> 150 (coast)

1310 to 1504

up to -40 mm
<0.33

silage corn,
strawberries,
raspberries,
blackberries,
asparagus,

beans, beets,
broccoli,

brussel sprouts,
cabbage ,carrots,
cauliflower,
celery, kohlrabi,
leeks, lettuce,
parsnips, peas,
potatoes,
radishes, rhubarb,
turnips, spinach,
Swiss chard, bulbs,

75 to 89(interinr)
120 to 150(coast)

1170 to 1309

-40 to -115 mm
0.34 to 0.55
736 to 825

asparagus, beets,
broccoli, brussel
sprouts, cabbage,
carrots, kohlrabi,
leeks, lettuce,
parsnips, radishes,
rhubarb, turnips,
spinach, Swiss
chard, strawberries,
raspberries,
cauliflower, celery,
peas, potatoes,
hardy varieties of
broad beans, o1l
seed crops, cereal
grains and forage
crops

50 to 74(interior)
100 to 119(coast)

1030 to 1169

-116 to -190 mm
0.56 to 0.75
650 to 735

cool loving
vegetables
(cabbage,
cauliflower,
lettuce, peas},
potatces,

forage crops,
and cereal crops

50 to 59(interior)
80 to 99(coast)

1030 to 1169

-191 to -265 mm
0.76 to 1.00
491 to 649

cool loving
vegetables,
forage crops,
and cereal
crops
(periodically)

30 to 49 (interior)
60 to 79 (coast)

780 to 1029

-266 to -340 mm
> 100
421 to 490

only forage
crops

plant growth

the growing season

season resulting in moisture deficits limiting

F - any minimum temperature above or below freezing
which damagingly affects plant growth during

G - insufficient heat units (Growing Degree Day or
Effective Growing Degree Day) during the growing
season. This does not include Corn Heat Units

Reference:

drainage).

5A (laF)

capability class

and forage cucurbits, tomatoes,
crops onions, 01l seed
crops, pumpkins,
filberts, some
tree fruits
LIMITING SUBCLASSES EXAMPLE
A - drought or aridity which occurs during the growing bracketed capability class as determined by thermal

limitations (moisture limitations have
been reduced by irrigation and/or

Limiting subclass

unbracketed capability class as determined by the
moisture and/or thermal regime limitations

Climatic Capability Classification for Agriculture in British Columbia,1978, Resource Analysis Branch.
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B. Land capability for agriculture

Land capability for agriculture ratings are determined by climatic capability for
agriculture in combination with s0il characteristics. The classes and subclasses, which indicate
the major limitations of the land for agriculturs, and the symbols used to exprass these are defined
in the Tegends of the capability maps presented in Figures 62 - 68. The capability of some sails
can become greater through dimprovement procedures such as installation of irrigation and/or
drainage. The improved capability ratings are indicated by () for irrigated and by [] for drained
conditions. In some cases both are used. Even with such improvements, the regional climate is the

ultimate factor limiting the capability of the soils for agricultural use.

The lands in the Blackwater Creek valley are generally Class 5; with minor inclusions of

6;, 7;, ar 7$ in steeper places along the valley sides. Along streams and adjacent to Blackwater
take some of the Tand has been rated as 6?, or 5? improving to [3X] through artificial soil drain-

age. The remafnder of the valley floor is generally rated either as W improving to [3X] with
artificial soil drainage or 05ﬁ, improving to [04; 1 or [03;] with artificial soil drainage {0

preceding the class rating indicates organic soils).

The slopes along Birkenhead Lake are predominantly Class 5; with inclusions of 6¥ s GL
7? . 7; , BM, 7; and 7$ . These law capability classes result from severe topographic, soil

droughtiness, stoniness, and/or shallowness to bedrock Tlimitations.

The Birkenhead River canyon area is severely limited by shallowness to bedrock, steeply
sloping topography, stoniness, -and/or soil droughtiness. Generally, the land in the canyon itself
is Class 7, while on the upper, more level slopes it is Class 5 at times improving,through irriga-

tion, to Class 4.

The Gates River valley from Gates Lake to Anderson Lake has a variety of land capability
for agriculture ratings ranging from Class 4 to Class 7. Some of the Class 4 or 5 soils will
“improve to Class 3 or 4 with irrigation or drainage. The major Tlimitations to the range of agricul-
tural crops on the valley sides are stoniness, soil droughtiness, and adverse topography. Common

ratings for these lands are 6; , E
valley floor are seasonally high water tables, and susceptibility to periodic inundation resulting
WL
1’ 5I
s0il droughtiness and fertility remain.

7T, 5?, 5;, 7. and 7;. The major limitations to agriculture on the

in ratings such as 7?, 6 and 5W. Following ameliorization of these problems, minor problems of
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The lands of Birkenhead River and Poole Creek valieys from Gates Lake to the junction
with the Lillooet River valley are generally Timited by topography, stoniness, shallowness to
bedrock, and soil droughtiness on the valley slopes. This land 1is predominantly Class 5 which
occasionally improves, with irrigation, to Class 4. The remainder is either Class 6 or Class 7.
The limitations of the soils on the valley floor are predominantly seasonally high water tables,
susceptibiiity to periodic inundation, and/or soil droughtiness. These lands are predominantly

Classes 5"IJ ([3:]) or ([4:1]), 33 ([2x]), sW ([4M1), 5M (4M), 5‘}‘ , 6, 67 or M.

M 1

The upland areas adjacent to Pemberton amd the Mount Currie village and in the Green River
valley are limited in their capability by steeply sloping topography, shallow depths to bedrock,
soil droughtiness and/or excessive Stoniness. The capability classes in these areas include some

Class 5 which may improve to Class 4 with irrigation but are dominantly Classes 6 or 7.

The lTands in the Lillecet River valley from Lilloocet Lake to approximately Wolverine Creek
are rated as capability classes 3 or 4 in their unimproved state and are Timited primarily by exces-
sive wetness, soil droughtiness and, in some cases, low fertility. In most cases with adequate
drainage and/or irrigation, these lands improve in capability to Class 2X or Class 1. Some limited
areas of land are Class 2X or 2¥ which improve to Class 1 with irrigation or drainage. An extremely
small area of Class 1 land (not requiring irrigation or drainage) 1is found in the valley. A
relatively small proportion of the valley is Class b Timited by excessive water, periodic inundation
and/or soil droughtiness. This land generally improves to Class 4, and sometimes Class 3, with

drainage and/or irrigation. Small areas of Class 05? [ 04;] also occur as do Classes 6# and 7? .

Upstream along the Lillooet River from Wolverine Creek to Meager Creek, the climate
capability for agriculture becomes more limiting resulting in soils similar to those downstream
having a lower capability rating. The majority of land in this portion of the valley is Class 3, 4
or 5 Timited primarily by soil droughtiness, excessively high water tables, and/or periodic inunda-
tion. A significant proportion are Classes 6 or 7 limited by excessively high water tables,

periodic inundation, excessive stoniness, and/or soil droughtiness.
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Legend for Figures 62 - 68:

Land Capability for Agriculture Maps

Class

Class

Class

Class

Class

Class

Class

CAPABILITY CLASSES FOR MINERAL SOILS

1: Lands in this class have no significant limitations in use for crops.

2: Lands in this class have moderate limitations that restrict the range of crops or require

moderate conservation practices.

3: Lands in this class have moderately severe limitations that restrict the range of crops or

require special conservation practices.

4: Lands in this class have severe lTimitations that restrict the range of crops or require

special conservation practices, or both.

5: Lands in this class have very severe limitations that restrict their capability to producing

perennial forage crops, and improvement practices are feasible.

6: Lands in this class are capable only of producing perennial forage crops, and improvement

practices are not feasible.

Soils in this class have no capability for arable culture or permanent pasture.
Example of Map Symbol
Unimproved Rating Improved Rating
relative
/ ; proportions irrigated rating
7 3 :
w W major subclasses
3M - 3 F——secondary subclasses ( [ 2x])
capabiﬁty}%apabﬂiw drained ratingx
classes subclasses

Class 03:

Class 04:

Class 05:

Class 06:

CAPABILITY CLASSES FOR ORGANIC SOILS

Organic soils in this class have moderately severe limitations that restrict the range of
crops or require special management practices.
Organic soils in this class have severe limitations that restrict the range of crops or
require special management practices, or both.
Organic soils in this class have very severe limitatiqns that restrict their capability
for the production of perennial forage and other specially adapted crops.
Organic soils in this class, in the native state, have no capability for arable agriculture,
but are capable of producing native perennial forage and some natural grazing if feasible.
Example of Map Symbol
Unimproved Rating Improved Rating
organic capability drained rating
soil ] subclass
w F
O5F (04 w]
\7 capability
class

CAPABILITY SUBCLASSES

C - adverse climate

F - Tow fertility

I - inundation by streams and lakes

M - moisture Timitation

P - stoniness

R - consolidated bedrock

T - topography

W - excess water

X - cumulative minor adverse characteristics

1:20 000 mapping available from:
The Librarian
Resource Analysis Branch
Ministry of Environment
Parliament Buildings
Victoria, B.C.
V8V 1x4
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Figure 66: Land capability for agriculture map, sheet
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6.1.2 Chemical Characteristics of the Soils

Results of chemical analyses of selected soils of the study area are presented in Appendix
2. Selected chemical analysis of the surface horizons (upper 25 cm) of some of the more common
soils of the Pemberton Valley are presented in Table 5. These analyses, required in part to
determine soil classification, also provide an indication of the fertility levels of the soils and
thus some idea of anticipated management needs. However, in order to determine the optimum fertil-
izer practices for individual farms or fields it is advisable to have independent analysis and
interpretations conducted, because of the great variability found within the same soil from farm to

farm due to differing past and present management practices.

A. Soil reaction

Soil reaction (pH) is expressed in values of 0 to 14. A value of seven indicates
neutrality, decreasing values below seven indicate increasing acidity, while increasing values

greater than seven indicate increasing alkalinity.

The reaction classes, as defined in the Canadian System of Soil Classification (1978),

are:
acid pH of 5.5 or less
neutral pH between 5.5 and 7.4
alkaline pH of 7.4 or greater

Applying these reaction classes, the majority of soils in the Lillooet River valley are acid.

The pH of the surface horizons is determined in large part by the mineralogy of the soils,
the regional climatic conditions, the soil-water relationships, the organic matter content and the
influences of some types of soil management (i.e. liming and kinds of fertilizer used). However,
the origin of the soil parent materials and the ground and surface waters affecting the soils exert

a very strong influence on the reaction of specific soils.
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Table 5: Chemical characteristics of surface 25 c¢cm of selected soils of the Pemberton Valley

e wmeq/100g % ppm
cn 1:1 112 % Exchangeable Bases Base Nutrients of Selected Soils

Horizon Depth K20 CaCly ¢ N C/N Ca Mg Na K CEC* Saturatfon P S 8 Cu co
GATES LAKE
AntCg) 0- 6 |53 4.8 2.92  0.1% | 14,8 5,33 1.1 0,26 0.06 | 1l.04 61.2 2.53 4.0 0.34
Cy 6- 19 | 5.3 4.7 0.18  0.006 | 30,0 0.87 0.24 0,07 0.06 1.68 73.8 .01 0.6 0.25 2.85 0.13
Cajz | 18- 24 5.4 4.7 0,21 0.006 | 35.0 1,36 0.26 0.13 0.07 2.89 83.7 3.0l 1.8 0.26 6.00 0.28
GILHORE
5] 6- 10 |5.5 4,7 0.16 0.0G6 } 26.7 0,96 0,16 0.07 0.04 1.68 73.2 10.0L 2.2
] 10~ 18 | 6.0 5.0 0.03 0.c20 1.5 0.94 0.15 0.08 0,03 1.63 73.6 300 0.2
C3 18- 32 { 6.0 5.1 0.03 0,020 1.5 0.91 o0.14 0.07 0.04 1.70 68,2 2,00 0.5
NAIRN FALLS
Op 0- 18 1:2 1:4 13.49  0.875% | 15.4 20.79 7.58 1.18 0.60 | 41.06 73.4 9,69

5.3 4.6
Cg 18- 35 | 1:2 1:4 6.80 0,305 | 22.2 5.80 1.6 0.29 0.32| 23.31 35.9 7.77 2.0

5.4 4.6
NESUCH
Op 26- 14 |12 1:2 16,53 0.928 | 17.8 22,53 2.20 0.47 D.11| 93.89 47.0 5.07

4.8 4.3
of 4= 0 [ 1:5 1:5 27.64 1.437 | 19,2 22,62  1.70  0.39 0.14 | BO.46 30.9 2.69

4.3 3.9
MEWBERRY
Om 20- 0 | 1S 110 16.76¢  1.00 16.8 13,98  1.05 0.40 0.13 | 51.20 30.4 3.90

4,7 8,2
Cg1 0-12 ;5.2 4.5 1.85  0.111 | 15.6 3.50 0.16 0.19 0.18| 8.88 15,4 6.35 3.8
QUAMELL
Ah 0- 1% | 3.2 45 5,84 0,347 | 16.8 §.71 110 Q.37 0,13 | 24.27 30.1 7.1 2.0
Cay 15- 24 {5.3 4.5 .79 0,083 149 1.92 0.35 Q.12 Q.14 7.99 3.7 6,34 0.1
RONAYNE
Cgy 0- 12 | 5.0 4.3 3.12 0.215| 14.5 4.11 1.4 0.31 0.1z | 20.64 30.9 2.00 35,0
Il Cgp 12- 21 | 5.0 4.3 0.77 0,040 | 13.2 0.82 0.52 0.09 0,02 3.51 41.3 1.50 10,7
RENVILLE
Ah 0- & [1:5 t:10 15.00 0.839} 17.8 12.48 346 0,85 0.187 65.08 26.1 9.78

5.0 4.5
Cay 6- 13 ) 1:2 134 5.64 0.432| 13.0 5.5 1,99 0.52 @.18| 31.08 74.8 7.81 28.8

4.7 4.3
Cgp 13- 29 | 5.0 4.4 2,11 0.132] 16.0 379 L71 0.38  0.17 | 15.76 8.4 10.16 15.8
RANSON
of 10- 0] 1:5 %:? 20.19  1.292 | 15.6 37.05 2.60 O0.66 0,17 | 88.75 45,6 10.02

5.1 .
Cg 0- 28 | 5.8 9.1 0.23 0.006{ 38.3 0.91 0,20 0.07 0.03 1.90 83.7 6,31 0.1 0.25 3.26 0.12
11 g 28- 48 9,50 1.5 0.22  24.59  0.66
RUTHERFORD
tgl 0= 25 ;:2 ;:: 4.57 0.315] 14,5 4.18  1.06 0,85 0.18[ 20,42 20.3 14,12 3.7 0.80 19.95 Q.12

ol .
Cg2 26- 45 13.94 3.4 0.34 g.19 0,13
k] 45- 68 18.17 2.9 0.26 12,11 0.16
. SAMKEY )

Ap 0- 8] 4.9 4.6 3.53  0.284) 12.4 3.59  1,% 0.8% 0.14 ] 54.02 15.9 16.04 21.3
Cq) 9- 37 | 5.7 4.9 0,72 0.040| 18.0 3.25 L& 0.383 D0.20 7.64 .1 6.3 8.5
SCOBIE
Cgy 0- 6|58 5.2 0.94 0.060 | 15.7 3.92 119 0.3 o.02 6.89 79.4 7.05 1.9 0,34 6.55 0.77
cgp 6« 14 | 6.0 5.2 0.40 0.020 ( 20.0 2,0 0.7 0.3 0.03 4,17 76.2 5.93 1.6 042  6.91 0.45
11 Cg¥ahb 14 23 [ 5.7 5.0 .22 0.011| 17.2 .69 122 0,34 0.05| B.67 61.1 4,23 0.8 0.26 11.90  0.57
111 ¢y 23- 45 371 0.2 n 0.25
111 €gz 45- 61 3.02 0.2 5,93 0.41
SHANTZ
Apl 0-171 5.6 5.2 1.25  0.0881{ 14,2 351 0,80 0.46 0.04 1.46 64.5 15.12 1.7
Ap2 17- 27 | 5.0 4.4 2.80 0Q.t60| 17.%° 4,51 1,29 0.13 0.27] 20.13 30.6 8.13 0.5
SISTER
Ap 0- 25 | 4.9 47 1.71  0.136 | 12.6 §.65 1.76 0.31 0,30 14,70 56.5 8.93 4.4

*(EC = cation exchange capacity
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Table 5 cont'd: Chemical characteristics of surface 25 ¢m of selected soils of the Pemberton Valley

pH meq/100g % ppm
cm 1:3 1:2 i Exchangeable Bases Base Notrients of Selected Soils

Hori zon Depth Ho0  CaCly [ N C/IN Ca Mg ¥ Na CEC* Saturation P s B Cu Co
SANGSTER
Rp 0- 21 5.5 5.0 1,54  0.144 { 10.9 4,85 0.57 .26 0,05 5.73 73.9 6,34 1.8
11 (g 21- 32 | 5.9 5.4 1.43  0.129 | 111 8.5 0.75 0,32 0,11 9.77 70.5 3.4 0.4
SCULLARD )
Ap 0-17 | 5.5 4.8 1.61  0.125 | 12.9 1,85 0.78 0.85 0.09| 10.74 51.9 54.93 3.4
Cg) 17- 47 | 5.5 4.8 1.01  0.08 | 11.9 2.8s 0.50 0,5 0.14 9.64 41.4 44,87 1.0
TERQUILLE
Al 0- 13 [ 6.6 6.2 5.09  0.331 ] 15.4 18.5¢ 3.90 0.86 0.05| 28.12 Bi.z 6.06 6.8
Bmy 13- 18 | 6.3 5.8 2,26  0.178 2.7 11.12  2.40 0,97 0,06 [ 20.59 70.7 3.868 L.l
Bing 18- 25 | 5.9 5.3 2.29 G.179 | 12.8 10.61 1.82 0,66 0.08 20,27 65.0 4,28 0.9
VALLEAU
Ap 0-15 | 5.4 4.8 1.62  0.113 | 14.3 4,22 1.8 0.5 0.08 | 10.02 60,3 7.08 1.}
Cg 15- 35 | 5.2 4.8 2.01  0.163 | 12.3 6,14 1.81 0.40 0,13 12.92 65.6 4.88 32.3
YICCARS
Apl Q- 11 | ;2 1:4 4,88 0.327 | 14.9 6.03 1.50 0.43 0.10 | 18.70 3.1 14.61 0.0

4,5 4.3
Ap2 1l- 24 | 4.6 4,3 2.67  0.171 | 15.6 3.2 0,90 6,31 .06 | 11.94 .8 11.17 0.0
YERL INDEN
Op 18- 0| 1:5 1:10 10,44 0.642 | 16.2 19.86 0,99 0.11 0.13| 38.53 54.7 4,35

5.1 4.7
Cq 0- 24 } 5.1 4.5 0.33 0.016 | 33.0 .21 0.0 0.08 0.07 3.27 43.7 5.93 3.2
VICKBERG
Op 13- 0 | 1:5 1:10 28.68 1.525 | 18.8 30.28 4.65 0.60 0.19| 87.89 40.6 7.51

4.6 4.3
Cg 0- 9| ;% 110 3.87 0,215 | 12.0 5.54 1.18 0.45 0.12 ] 20.10 36.3 12.56 27.4

4.7 4.2
WALDEN
Ap 0-19 | 5.6 4.9 1.63 0.1156 | 4.0 4.83  0.57 0,19 cr.0l 9.14 61.3 8.07 0.1
Cgj 19- 26 | 5.9 5.0 0.22 0.022 | 10.0 1,13 0,18 0.09 0.03 2.1 . 67.8 4.21 Q.0
WHITEHEAD
Cajp 0~ 81| 5.8 5.0 0.36 0,020 | 18.0 0.86 0.4l 0.14 o0.02 2.20 68,1 5.21 1.2
Caiz B- 23 | 5.7 4.9 0.16 0,020 8.0 0.94 0.27 0.6 0.02 1.88 3.9 5.21 0.7
WITTAL
Ap 0- 20 | 5.4 4.7 1.95 0.198 9.8 4.67 0.58 0.32 0.05 9.60 58.5 18.49 0.7
Caj 20- 31 | 5.7 4.9 0.60 0.067 9.0 4.07 Q.36 0.25 0.07 6.89 £8.9 5.24 0.2
WALLACE
Caiy 0- 8¢ 6.2 54 0.40  0.035 | 11.4 3.79  0.82 0.32  0.05 6,23 79.9 5.93 0.8
Cajz 8- 23| 5.8 5.1 1.21  0.091 { 13.3 6.49 0.94 0.41 0.10) 12.85 61.8 4.85 0.8
WOLVERTNE
Api 0- 11 5.7 %1 0,37 0.010 | 37.0 z.52 Q.21 0.24 0.04 4.02 4.9 4,22 0.6 .22 1.66 0.30
cL I1- 23 | 5.9 5.2 0.14 0,022 6.4 1,58 0.08 0.16 0.04 2.41 77.2 4.21 02 0.30 1.10 0.14
c2 23- 46 3.00 trace 0.25 0.7 0.03
C9J1 46- 52 4.2 0.2 0.20 2.86 0.17
WILDFONG
M 0- 16 | 6.5 5.9 1,11 0.062 | 17.9 5.35 0.98 0.24 0.03 7.95% 83.1 11.07 1.2
Cqj 16- 24 | 6.3 5.7 0.30  0.013 | 23.1 2,27 0.66 0.22 0.03 3.97 80.1 3.32 0.0
ZURBRUGG
Om 56- 36 | 1:5 L:14 67.14  2.821 | 18.7 55.67 4,70 1.15 0,43 |179.60 34.5 4.61

5.4 4.9
of 36- 0] 115 10 51.03 2.521 | 20.2 38.01 331 0,40 0.31 168,95 24.9 5.33

5.3 4.8
ZURCHER
ofl 114- 82 | 1:5 1:10 33.00 2.097 | 15.7 21.19 346 0.39  0.15 | 104,43 2.1 1.08

4.3 4.0
0f2 32-661 1:5 1:10 21.37  1.094 | 19.5 7,17 L7170 0.31 0.15 ) 65.04 14.4 2.08

4,2 3.8 !
ZOLTAY
op 120- 90§ 1:2  1:2 15.38 0,993 | 15.5 20.18 1.74 0.39 0,13 | 58.39 38.3 5.04

4.5 4.3
Cgl 90~ 68 { 5.0 4.5 0.41 0.028 | 14.6 1.06 0,11 0.07 0.03 3.16 40.2 6.33 5.4

*CEC = cation exchange capacity
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The soil series in the Lillooet River Valley which tend to be strongly acidic {pH < 4.5,
0.01M CaC]Z) include Nesuch, Newberry, Ronayne, Renville, Rutherford, Viccars, Vickberg, Zurcher and
Zoltoy series. Soil series which are moderately acidic {pH 4.5 to 5.0), and which are the largest
proportion of soils in the valley, include Gates Lake, Gilmore, MNairn Falls, Quamell, Ranson,
Sankey, Sister, Scullard, Valleau, Verlinden, Walden, Wildfong, Whitehead, and Zurbrugg. Weakly
acid soil series {pH 5.1 to 5.5) include Scobie, Shantz, Sangster, Wolverine, and Wallace. The only

neutral pH 50115 are Wittal series and Tenquille series.

As a general comment and depending on the type of c¢rop to be grown, soils with pH values
greater than 5.5 do not usually require liming whereas, soils with pH values between 5.5 and 5.0
require slight amounts of 1iming, the actual amounts determined by the texture of the soil, and
soils with pH values below 5.0 regquire increasing amounts of 1ime with decreasing pH. In addition
to natural acidity, applications of acidic fertilizers will render a sojl more acidic and this

should be considered in soil management.

B. 0Organic carbon

Organic carbon analysis is an indicator of the amount of organic matter in a soil, Seoil
organic matter results from the decompssition and incorporation of leaves, twigs, roots, mosses,
reeds, and other organic material. The amount of organic matter which accumulates is related to
precipitation, drainage, vegetation, temperature etc. The amount can vary from less than 1% in
mineral soils to nearly 100% in organic soils. In cultivated soils, organic matter maintenance is
very important. Organic matter impraoves the soils resistance to crusting, puddling and erosion,
makes them more friable, improves aeration and increases their moisture holding and nutrient holding

capacities.

A guide to levels of organic carbon as used in this report is as follows (medified after

Luttmerding and Sprout, 1969}:

Tow < 2.0%
moderate 2.0 to 5.0%
moderately high 5.0 to 10.0%
high 10 to 17%

very high > 17%
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Recently formed soils and soils which have undergone limited cultivation are the lowest in
organic carbon content in the surface 25 cm, with values of less than 1.0%. Included in this cate-
gory are the Gates Lake, Gilmore, Ronayne, Scobie, Whitehead, Wallace and Wolverine series soils.
Cultivated mineral soil series including Shantz, Sister, Sangster, Scullard, Valleau, Walden,
Wildfong, and Wittal tend to be slightly higher but are still low in organic carbon content. These
soils generally have values of organic carbon between 1.0 and 2.0%. Soils showing moderate to high
Tevels of organic carbon are generally the Rego Gleysol:peaty phases, Rego Humic Gleysols, Gleyed
Sombric Brunisols, and some Rego Gleysol:cumulic phases. The spoil series which fall in the moderate
group include Rutherford, Sankey, Tenquille, and Viccars; the moderately high group includes
Quamell, Renville, and Ranson; and the high group includes Nairn Falls, Verlinden and Zoltay. The
organic soils, i.e. Zurbrugg and Zurcher series and some mineral soils with organic surface layers,

i.e. Nesuch, Newberry, and Vickberg series have very high organic carbon contents.

In general the carbon levels of the mineral soils are highest at the surface and decrease
with increasing depth, except those soils which have buried Tayers enriched in organic matter. The
organic soils tend to have values of organic carbon which remain relatively constant throughout the

s0il profile or increase slightly with increasing depth.

€. Nitrogen

Plants require Targe amounts of nitrogen for growth. This nitrogen is utilized chiefly in
the form of nitrates which are readily leached from the soil. Soil organic matter and commercial
fertilizers are the major sources of nitrogen. However, small amounts of nitrogen are washed into

the sail from the atmosphere by rain, or fixed from the atmosphere by nitrogen fixing bacteria.

Micro-organisms play an important role in the provision of nitrogen to plants. Bacteria
convert nitrogen in soil organic matter and the atmosphere intoe forms which are available for plant
growth. In general, the nitrogen content of snil varies directly with the organic matter content.
The amount of nitrogen which is released and available for plant growth during the growing season is

determined mainly by soil drainage and temperature.
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Under favourable soil conditions total nitrogen valves can aid in estimating the nitrogen
supplying power of the soil. For this purpose the following levels may serve as a guide

(Luttmerding and Sprout, 1969):

Tow < 0.25%
med ium 0.25 to 0.40%
high > 0.40%

In general the soils of the Pemberton Valley can be grouped into four levels of total
organic nitrogen content in the surface 25 cm. These levels are: less than 0.15%, 0.20 to 0.35%,

0.60 to 1.55%, and greater than 2.00%.

The soils which have less than 0.15% total nitrogen are recently deposited soils and/or
recently cultivated soils with very low organic matter contents. The series in this group are Gates
Lake, Gilmore, Ronayne, Whitehead, Wallace, Wolverine, Wittal, Scobie, Shantz, Sister, Sangster,
Scullard, Valleav, and Walden. The soils of the 0.20 to 0.35%% group are primarily those which are
organic enriched, loam to silty clay loam or have organic Tayers at the surface. Included in this
group are Quamell, Rutherford, Sankey, Tenquille, Viccars, and Wildfong soils. Nairn Falls,
Nesuch, Mewberry, Renville, Ranson, Verlinden, Vickberg, and Zoltay soils are in the 0.60 to 1.55%
group., These soils are primarily mineral soils with organic surfaces, or cultivated Organic soils.
The soils with total nitrogen values greater than 2.00% are the non cultivated Organic soils, i.e.

Zurcher and Zurbrugg series.

For most crops those soils having total nitrogen levels of greater than 0.40% in the
surface 25 cm, are not likely to need much nitrogen fertilization, but since these values will vary
widely from site to site, individual field determinations would be most reliable when devising a
fertilization program. Soils with values less than 0.25% total nitrogen will generally reguire

fertilization.
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D. Phosphorus

Phosphorus 1is a major efement required by plants for growth. Plants can utilize
predominantly inorganic forms of phosphorus, therefore, most organic forms must be mineralized by
micro-organisms before plant uptake is possible. Most phosphorus occurs as various organic and
inorganic compounds in the soil, most of which are not immediately available for plant growth. The
proportion of phosphorus available for plant growth to the total present in the soil at any one time

is generally small.

The fallowing table from Luttmerding and Sprout (1969), indicates the various levels of

phosphorus availability:

very low tess than 5.0 ppm (parts per million)
Tow 5 - 10 ppm

med ium 10 - 20 ppm

moderately high 20 - 30 ppm

hign greater than 30 ppm

The soils of the Pemberton area which have very low phosphorus values in the surface 25 cm
are Gates Lake, Nesuch, Ronayne, Zurcher, Scobie, Tenquille, Wolverine and Zurbrugg. Gilmore,
Newberry, Sangster, Valleau, Verlinden, Whitehead, Wallace, MWalden, and Zoltay soils are Tow in
available phosphorus. $oils series with medium levels of available phosphorus are Nairn Falls,
Quamell, Renville, Ranson, Sister, Wittal, Rutherford, Sankey, Shantz, VYiccars, Vickberg and
Wildfong. The Scullard series is the only soil exhibiting a high available phosphorus content which

is 1ikely the result of recent inorganic fertilizer application.
Deperding on the crop to be grown, soils with high phosphorus levels will generally
require little or no fertilization, whereas those which have medium to very low values will require

varying amounts of fertilization as determined by individual soil tests, and crops te be grown.

E. Catiogn exchange capacity

Cation exchange capacity is defined as the total amount of exchangeable cations that a
s0il can absorb. This is expressed as the milli-equivalents {meg) of cations required to balance
the negative charge of 100 grams of soi]_at pH 7.0. The exchange sites are generally Tocated on

organic matter and clay minerals. Depending on the organic matter content and the kind and amount
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of clay minerals present, the exchange capacities can range from less than 10 to greater than 100
milli-equivalents per 100 grams (meq/100g) of soii. The following values can be used as a guide

{modified after Luttmerding and Sprout, 1969) to the relative levels of the exchange capacities of

s0ils:
very low Tess than 5 meqg/100g
Tow 5 - 10 meq/100g
med ium 10 - 20 meq/100g
high greater than 20 meq/100g
VYery high {(greater than 100 meq/100g) cation exchange capacities occur in the organic
soils of the study area, particularly in the Zurbrugy and Zurcher serjes. High cation exchange

capacity values of between 50 and 100 meq/100g are found in those soils having partially decomposed
peaty surface layers particularly the Nesuch, Newberry, Ranson, Vickberg, and Zoltay series, The
soils having cation exchange capacities in the range of 20 to 50 meg/l100g inciude Quameli,
Rutherford, Tenquille, Nairn Falls, Renvi]]e,'sankey, and Verlinden. These soils all have loam to
silty clay loam surface mineral layers which have moderately low to high (5 - 20%) organic carbon
contents.  Shantz, Sister, Scullard, Valleau, and Viccars soils have medium values of cation
exchange capacity. Low cation exchange capacities are found in Scobie, Sangster, Walden, Wildfong,
Wallace and Wittal series soils. These soils are generally sand to fine sandy Toam at the surface
and have Tow levels of organic carbon. Very low cation exchange capacities are found in the soils
which are sand to fine sandy loam at the surface and also have very low organic carbon contents. The

soils included in this range are Gates Lake, Gilmore, Ronayne, Whitehead, and Wolverine series.

In general, the greater the cation exchange capacity the greater fs the soils' ability to

retain cations, and the less susceptible it is to leaching loss of many plant nutrients.

F. Exchangeable cations

Calcium, magnesium, sodium, and potassium ions are the most abundant exchangeable
cations.  Their properticens vary from soil to soil depending on s0il characteristics amd past
management practices. Aluminum and hydrogen ions are very abundant jn most soils, but are not
measured directly, rather they are assumed to make up the remainder of the total cation exchange
capacity that is not filled by the basic ions (Ca, Mg, Na, K). Aluminum and hydrogen ions predomi-

nate in acid soils. Calcium and magnesium are the most common in near neutral soils. Strongly
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alkaline or saline soils may contain significant proportions of exchangeable sodium (in comparison
to acid and neutral seils), as well as calcium and magnesium. Exchangeable calcium and magnesium,
which are removed by crops and lost by leaching, are usually replaced by aluminum which results in a

decrease in pH.

In general the soils of the Pemberton Valley tend to be more acid than those of the
Birkenhead River, Blackwater Creek and Gates River valley and are generally low in most exchangeable

cations.

Potassium

Exchangeable potassium exists in equilibrium with the fixed forms in the soil. This
equilibrium is disturbed when the exchangeable forms are removed. In order to re-establish the
equilibrium, some fixed potassium is released to the system. Thus, the maintenance of an adequate
supply is dependent on the reserve of potassium and its rate of release. As a guide, the following

levels of exchangeable potassium {calculated after Luttmerding and Sprout, 1969) may be used:

very low less than 0.076 meq/100g
Tow 0.076 - 0.15 meq/100g
moderate 0.15 - 0.23 meq/100g
moderately high 0.23 - 0.3l meq/100g

high greater than 0.3} meq/100g

Low potassium values occur in the Gilmore, Ronayne, Gates Lake, Verlinden and Whitehead
soil series. Moderate potassium levels are found in the surface layers of the Walden, Walverine,
and Wittal series soils. The surface layers of Shantz, Sister, Sangster, Wildfong and Zoltay soils
exhibit moderately high levels of potassium. Potassium Tevels in the surface layers of Nesuch,
Newberry, Quamell, Scobie, Viccars, Walden, Zurcher, Valleau, Renville, Ranson, Rutherford, Sankey,
Scullard, and Vickberg series sails are in the high range (0.31 to 0.70 meq/100g). Very high (>
0.70 meq/100g) potassium Tevels occur in the surface layers of Tenquille, Nairn Falls and Zurbrugg

series soils.

Generally those soils with high to very high levels of potassium will require little or no
potassium fertilization, whereas those with moderate to very Tow Tevels of potassium will require
increasing amounts of potassium fertilizer with decreasing levels of potassium. The required levels

should be determined by individual soil tests and crop requirements.
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Sodium

The exchangeable sodium values for all of the soils of the Lillooet River valley,
excluding Nairn Falls (1.15 meq/100q), Sister (0.30 meq/100g), and Zurbrugg (0,43 meq/100g}, are Tow
to very low (all < 0.20 meq/100g}.

Sodium is not considered an essential plant nutrient, and becomes toxic to many crops at

high to very high levels. However, sodium levels are not a problem in the Pemberton valley soils.

Caicium

Calcium values of the Lillooet River valley soils are generally greater than 4 meq/100g.
Exceptions are Gates Lake, Gilmore, Whitehead, Ronayne, Scobie, Scullard, and Wolverine soils which
have calcium levels of less than 4 meq/100g. These soils are all sandy loams or gravelly sandy
loams with Tow cation exchange capacities and low organic matter contents and have limited ability

to retain such easily leached cations as calcium.

Specific calcium Tevels have not been generally defined for British Columbia crops.

However, calcium: magnesium ratics are critical for some crops.

Magnesium

B.C. Soil Test Laboratory (1978} generally rates soil Tevels of magnesium as:

Tow Tess than 0.86 meq/100g
med ium 0.86 - 1.72 meq/100g
high greater than 1,72 meq/100g

Magnesium levels of the Pemberton valley soils are generally between 1 and 4 meq/1009.
However, Nairn Falls, Vickberg and Zurbrugg series magnesium levels are greater than 4 meq/100g.
Soils with sandy surfaces, such as Gates Lake, Whitehead, Wolverine, Gilmore, Ronayne, Sangster,

Scullard, Walden, Wildfong, Wallace, and Wittal, have magnesium values of less than 1 meq/100g.

Soils with high magnesium levels require 1ittle or no magnesium fertilization, while those
with moderate to low Tevels with increasing amounts of magnesium fertilizer. As stated for other
nutrients, the necessary amounts required should be determined by individual seil tests and require-

ments of the specific crops to be produced.
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G. Base saturation

The base saturation percentage indicates how much of the total soil cation exchange
capacity is occupied by calcium, magnesium, potassium, and sodium cations present in the soil.
Aluminum and hydrogen ions generally occupy that portion of the total cation exchange capacity that

is not satisfied by basic cations.

The ease with which cations are absorbed by plants is related to the degree of base
saturation. For any given soil the availability of the basic cations increases with the degree of
base saturation. For example a soil with a base saturation of 80% would provide cations to growing

plants far wore easily than the same soil with a base saturation of 40% (Tisdale and Nelson, 1966),

The sandy soils have the highest percentage of base saturation. Those soil series with
the highest base saturation (> 60%) include Gates Lake, Gilmore, Scobie, Sangster, Tenquille,
Valleau, Walden, Whitehead, Wildfong, Wallace, Wolverine and Wittal. Rutherford and Zurcher soils

are the lTeast base saturated with values of less than 30%.

H. Sulphur

Tentative B.C. Soil Test laboratory (1978} guide1inesrf0r sulphur levels in soils are:
low less than 3 ppm
med ium 3 -6 ppm
high greater than 6 ppm

Available sulphur, an essential element for plant growth, has a wide range of values in
the soils of the Lillocet River valley. The highest values (> 10 ppm} appear to occur in the very
poorly drained soils which also have high organic matter contents in their surface layers. These
high values are found in Renville, Valleau, Vickberg, Ronayne and Sankey soils. The lowest values
{< 1.0 ppm) occur in the sandy, well to imperfectly drained soils which have low organic matter
content in their surface mineral layers. These soils include Gates Lake, Gilmore, Ranson, Scobie,

Shantz, Sangster, Viccars, Wolverine, Walden, Whitehead, Wildfong, Wallace, and Wittal.

Analyses for available sulphur was not determined in most of the organic soil layers. The
amount of available sulphate in organic soils is highly dependent on the rate of mineralization,
which is controlled by local temporary environnental factors. These factors may change rapidly and

thus any analyses would have little basis for extrapolation.
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Soils with high sulphur levels require none or only slight sulphur fertilization for most
¢rops.  Soils with moderate to low Tevels of sulphur require varying additions of sulphur depending

on the crop and the amount of sulphur available in the individual soils as determined by soil tests.

I. Boron, copper, cobalt

Analyses of available beron, copper, and cobalt levels were completed for a few

representative soils in order to provide an indication of levels present in the study area.

Boron Tevels appear to be relatively constant in the soils analysed varying from 0.22 ppm
to 0.34 ppn in the surface 25 cm, although values tend to be slightly higher (0.80 ppm) in the silt

loam to silty clay Toam Rutherford soils.

Copper values are highly variable in the Timited number of samples analysed. They are
highest at 19.95 ppm in the very poorly drained, silt loam to silty clay loam Rutherford soils.
Wolverine series soils, which are sandy and imperfectly drained, have the Jowest levels of copper
(1.66 ppm) of the soils analysed.

fobalt levels are generally low, less than 0.25 ppm, although the Scobie series has a

substantially higher value of 0.60 ppm.

6.1.3 Soil Suitability for Crops (by N. Gough, British Columbia Ministry of Agriculture)

Climate Targely determines the kinds or range of crops that may be grown in a region.
Soil suitability, the ability of a soil to produce regionally adapted crops of economic importance,
depends on factors other than climate. These factors include good management practices such as

fertilizer use, adequate drainage and irrigation in combination with satisfactory topography.

In the Lilloaet River Valley, northwest of Lillooet Lake to approximately Morth and South
creeks some of the suitable crops include: cauliflower, cabbage, lettuce, parsnip, turnip, beets,
carrot, early hybrid corn varieties, wheat, barley, ocats, peas, onions, asparagus, pumpkin, squash,
cucumber, timothy, clover, potato and strawberry. These crops have generally been grown success-

fully throughout the valley except in some minor unfavourable climatic Tocations, or on sandy and
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gravelly, rapidly drained soils and in some poorly to very poorly drained areas. Commercial tomato
production is not recomnended because of the high possibility of late spring frost damage and

insufficient heat units available to bring the crop tc maturity.

Among the legumes most commonly grown for hay in the valley, alfalfa is prone to failure
on poorly to very poorly drained - high ground water table soils. This is most Tikely due to the

high water tables that exist for parts of the year and low boron levels in many of the soils.

Organic or peaty phase mineral soils occupy a comparatively small percentage of the study
area but these soils, if properly managed, can grow good crops of potato, onion, carrot, parship,

beets, cabbage, cauliflower, sweet corn and lettuce.

Field trials of a Timited number of crops have been carried out since 1949 by the Canada
Department of Agriculture {(now Agriculture Cenada) and the B.C. Department of Agriculture (now
Ministry of Agriculture). The yields of these trials, produced under various types of management
and farming practices, do not necessarily represent the highest yields which may have been obtained
under the best systems of management. It is almost impossible to relate most of the yields to soils
that are now mapped since site specific locations of these trials are not usually available from

reports.

Faulknor (1951) reported combined commercial and seed potato yields averaging 23 tonnes/ha

and an average per hectare yield of 14 tonnes for turnips.

Reports compiled in the early 1950's by Hughes (1978} indicated fertilized opats in variety
tests yielded up to 3.7 hi/ha in one Tocation, while in another, up to 8.8 hl/ha were obtained on
mineral soils. Wheat yields of 1.6 hl/ha and bariey at 2.0 hl/ha were also reported at the first

location.

In 1953 R.M. Hall (1959) had carried out fertilizer trials on potatoes. He obtained
combined commercial and seed yields of up to 47 tonnes/ha. Similar fertilizer applications on
potatoes over three subsequent years (1954, 1955 and 1956), gave highest average yields of 38
tonnes/ha. The 1954-1956 trials were carried out on Nairn Falls soils Tocated on the ¢ld J.C.

Collins' farm.
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R.M. Hall (1959) in fertilizer trials conducted on oats in 1955, reported highest average

yields of 6.5 hl/ha,
Snow Crest Packers has reported pea yields ranging from 3 to 9 tonnes/ha (Hughes, 1978).
If the soils maps acompanying this report are used to identify soils when future yield

plot work is carried out, then it will not be long before valid predictions can bhe made on the

potential productivity of the various soils.

6.2 Physical Praperties Of The Soils And Their Implications Far Use

6.2.1 Soil Texture and Drainage Classes

Ao Soil texture
Soil texture refers to the relative proportions of sand, silt, and clay in a sail.
Textural class groupings are those defined in the 1974 "System of Soil Classification for Canada" as
follows:
a) coarse textured
1. very coarse: sand and loamy sand
2. moderately coarse: sandy loam and fine sandy loam
b} mediun textured
1. medium: Tloam, silt Joam, and silt
2. moderately fine: sandy clay loam, clay loam, and silty clay Toam
c) gravelly textured - gravelly class names are added to the textural class
names according to the following rule:

% gravel by volume

<20 - use textural class name only
20-50 - gravelly and texture
50-20 - very gravelly and texture
>90 - cobble land type

Maps showing the distribution and extent of the textural class groups found within the study area

are presented in Figures 69 - 75.
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Legend for Figures 69 - 75: Soil Texture Maps

Map Symbol

1
2

10

11

12

13

14

15

16

17
18

19

20

NOTE:

Textural Classes
Bedrock
Bouldery or cobbly, gravelly coarse and gravelly very coarse textured
20 to B0 cm or >50 cm of coarse textured material overlying bouldery,
graveily, coarse textured material

Gravelly, coarse textured

Gravelly, very coarse to moderately ccarse textured

20 to 50 cm of very coarse to moderately coarse textured material
overlying gravelly, coarse textured material

Very coarse to moderately coarse textured

15 to 60 cm (fibric) or 40 cm (mesic) of peaty material overlying very
coarse to moderately coarse textured material

Alternating layers of very coarse to moderately coarse textured material
interbedded with medium to moderately coarse textured material; coarse

texturad at the surface

15 to 40 cm (mesic) or 60 cm (fibric) organic material overlying
alterpating layers of medium to moderately fine and very coarse to
moderately coarse textured material

20 to 50 cm of very coarse to moderately coarse textured material
overlying medium to moderately fine textured material with organic
material interbedded

20 to 50 cm of very coarse to moderately coarse textured material
overlying medium to moderately fine textured material

20 to 50 cm of medium to moderately fine textured material overlying
very coarse to moderately coarse textured material

Alternating Jayers of medium to moderately fine and very ccarse to
moderately coarse textured materials; medium textured at surface

Alternating layers of medium to moderately fine, very coarse to
moderately coarse, and organic materials; 20 to 35 cm of medium
textured material at surface

Medium to moderately fine textured materials interbedded with organic
materialsy 20 to 35 cm of mineral material at surface

Medium to moderately fine textured

15 to 40 cm (mesic) to 60 cm (fibric) of organic material overlying
medium to moderately fine textured material

Greater than 60 cm of fibric organic material interbedded with layers
of mineral material

Greater than 40 cm of mesic organic material interbedded with layers
of mineral material

cc,
FR,

FC,

CA
G&,

YA,

£

B

SN,

5H,

RE,

VA,

[t}
NA,

Soils Included
RO

CD, CW, FB, CH:bv, FL,
GR, Gl

FQ

(e, CE, CF, CG, CH, CI,
GI, FA, WH, HG

Yv

RE, WD, WE, FA:xcs

RI, RN, SC, WO
NE

Wi

NW

VE

NT
SM, SU, WL, WN
sl

Ve

va, VI

U, RG, RU, SA, SE, TN
NB

ZE, ZR

Z0

Map symbols are assigned to a unit according to the largest proportion of that unit which is a specific

textural class and sequence.

contrasting textural classes within desigrated units.

Thus there may be significant inclusions of areas which are composed of

1:20 000 mapping available from: The Librarian, Resource Analysis Branch, Ministry of Environment,
Parliament Buildings, Victoria, B.C. V8V 1X4
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Soil texture map, sheet 2

Figure 70:
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Soil texture map, sheet 3
Legend located on page 152
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1000

04.

Metres 1000

155



Soil texture map, sheet 4

Figure 72:

Legend located on page 152
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Figure 73:

Soil texture map, sheet 5
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Soil texture map, sheet 6

Legend located on page 152
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B. Soil drainage

Soil drainage classes were determined according to the “System of Soil Classification for

Canada" (1974) and the "Cansis - Manual for describing soils in the field" (1975, 1978). Defini-

tions of the seven soil drainage classes are as follows:

very rapidly drained -
rapidly drained -
vell drained -

moderately well drained -

imperfectly drained -

poorly drained -

Water is removed from the soil very rapidly in relation to'
supply.

Water is removed from the soil rapidly in relation to supply.
Water is removed from the soil readily but not rapidly.

Water is removed from the soil somewhat slowly in relation to
supply.

Water is removed from the soil sufficiently slowly in relation
to supply to keep the soil wet for a significant part of the
growing season.

Water is removed so slowly in relation to supply that the soil
remains wet for a comparatively large part of the time the soil

is not frozen.

very poorly drained - Water is removed from the soil so slowly that the water table

remains at or on the surface for the greater part of the time

the soil is not frozen.

The distribution and extent of the drainage classes occurring in the study area 1s indicated in

Figures 76 - 82.
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Legend for Figures 76 -~ 82: Soil Drainage Maps

Map Symbol Soil Drainage Classes Soils Included
1 Rapidly drained CD, RO, CW
2 Well to rapidly drained CA, CB, CE, CG, FL,
GR, GU, FR
3 Well drained CC, CF, CH, CI, FA,
FB, FC, FO, YA, YV
4 Well to moderately well GA, GG, GI
drained
5 Imperfectly drained TN, WD, WE, WG, WH
WI, WL, WN, WO, WT
6 Poorly drained SA, SC, SE, SH, SI,
SM, SN, SU, VA, VC,
VE, VL, VN
7 Poorly to very poorly NA, NB, NE, NW, QM,
drained VB, ZA, ZE, Z0, ZR
8 Very poorly drained QU, RA, KB, RE, RG,

RI, RN, RU. VI

NOTE:

Map symbols are assigned to a unit according to the largest
proportion of that unit which is a specific drainage class.
Therefore, there may be significant inclusions of contrasting
drainage classes within some units.

1:20 000 mapping available from: The Librarian
Resource Analysis Branch
Ministry of Environment
Parliament Buildings
Victoria, B.C.
vey 1x4
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Figure 77: Soil drainage map, sheet 2

( see sheet 2 )

Figure 78: Soil drainage map, sheet 3
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Soil drainage map, sheet 4
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Figure 80: Soil drainage map, sheet 5
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Soil drainage map, sheet 6

Legend Tocated on page 164
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6.2.2 Hydrologic Properties

Available water storage capacity is defined as the ability of a soil to retain that
portion of water in a soil that can be readily absorbed by plant roots and therefore was determined
on contrasting textured layers within the surface 50 cn of the soil profile. Bulk density, which is
the mass of dry soil per unit bulk volume, was also determined in these layers as well as at the
greatest depth within the sample pit. Saturated hydrauljc conductivity, the rate of viscous flow of
water in a soil at saturation was measured "in situ" (Van Beers, 1963) at depths of 180 and 100 cm
wherever the water table was sufficiently high to allow these measurements to be made. The data from

the above determinations are presented in Table 6.

Available water storage capacity (AWSC) is dependent primarily on the texture and organic
matter content of the soil layers. Soils with silty textures and high organic matter content
usually have the highest AWSC. Organic layers of the Nesuch series, and the Zoltay series have the
highest AWSC, greater than 0.5 cm/cm. The AWSC of the sandy textured, low organic matter content
layers of Gates Lake, Gilmore, Newberry, Ronayne, Ranson, Scobie, Whitehead, Wolverine, and Wittal
series tend to be very low, less than 0.15 cm/cmn. The higher the AWSC, the more water available for

plant growth after drainage.

Bulk density depends largely on the texture and degree of compaction of the soils being
evaluated and affects the hydraulic conductivity of the soil. Generally, the higher the bulk
density, the more compact is the soil, the more poorly defined is the soil structure, and the
smaller is the amount of pore space. The higher the bulk density for a given textural class, the
smaller the amount of pore space present (Tisdale and Nelson, 1966). The bulk densities of the
Lillooet River valley soils are relatively low with the majority of soils having values of less than
1.50 g/m3. The lower the porosity of the soil the more slowly water will drain through the soil.
At very high bulk densities the flow of water and the penetration of roots may be impeded to such a
point that plant growth is limited or restricted, whereas at very low bulk densities the water may

be allowed to pass through the soil so quickly that they are left droughty.
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Table 6: Comparative values of available water storage capacities, saturated hydraulic conductivities, and bulk
densities for selected soils of the Pemberton Valley

SZL

Depth Depth
(as defined Available Saturated {as defined Available Saturated
in profile Water Storage Bulk Hydraulic in profile Water Storage 8ulk Hydraulic
description) Soil Capacity Density Conductivity description) Soil Capacity Density Conductivity
Sail Name cm Texture cmfem g/em m/day Soil Name cm Texture cm/ cm g/cm3 m/day
Gates Lake 0- 24 s1, fsl 0.06 0.66 * Rutherford 0- 25 sil 0.25 0.66
24- 35 s 0.11 . 25- 60 sicl 0.28 0.85
35- 56 1s 0.02 180 1.2
93-103 S 1.65
Sankey 0~ 50 sicl 0.38 1.18
Gilmore 0- 10 gs 0.01 il * 50- 83 0.96
10- 50 s 0.004 180 0.6
Nairn Falls 0- 52 sil 0.195 0.41 Scobie 0- 23 fsl 0.14 *h
82-102 sicl 0.69 23- 45 sl 0.05 1.15
180 0.8 45- 61 fsl 0.09
120 1.17
Nesuch 14- 0 peat 0.56 o
0~ 10 sil 0.81 1.17 Shantz 0- 17 1 0.22 1.25 bl
10- 20 s) 0.09 17- 55 fs1 0.14
108 1.24 80-100 1.23
Newberry 0- 37 sl 0,08 0.58 Sister 0- 36 sil 0.29 0.82
37- 47 sil 0.24 36- 64 s 0.0?
80 2.2 91-106 sil 0.47
160 1.7 180 8.1
Quamell 0- 15 1 0.22 Sangster 0- 21 fs1 0.25 1.64 b
15- 66 $il 0,25 0.88 21- 32 sil 0.57
180 1.6 32- 42 sl 0.21
42- 51 sicl 0.60
Ronayne 0- 12 sil 0,38 0.90 b 97-127 sil 2,03
12- 41 qls 0.015
Scullard 0- 47 sicl 0.36 Ln
Renville g- 29 sicl 0.25 0.83 > 47- 60 1 0.27
29- 50 fsl 0.12 120 1.07
76-106 1.08 180 0.5
Ranson 0- 28 Is 0.03 1.33 Tenquille 0- 30 sil 0.21 0.84 M
28- 48 sil 0.34 30- 58 sicl 0.24
48- 73 st 0.12 105 1.13
170 1.4
Soil Texture Terms:
* unable to measure "in situ"; the water table was at greater than 2m depth fs1 - fine sandy loam 1 - loam gs - gravelly sand
** unable to measure "in situ"; sands at depth filled in the auger hole, and adequate equipment $1 - sandy loam sil - silt Joam gsl - gravelly sandy loam
was not available, s - sand sicl - silty clay Toam
*** gravel - not sampled, 1s - Toamy sand
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Table 6 cont'd: Comparative values of available water storage capacities, saturated hydraulic conductivities, and
bulk densities for selected soils of the Pemberton Valley
Depth Depth
(as defined Available Saturated {as defined Available Saturated
in profile Water Storage Bulk Hydraulic in profile Water Storage Bulk Hydraul ic
description) Soil Capacity Density Conductivity description) Soil Capacity Density Conductivity
Soil Name cm Texture cm/em g/cm m/day Soil Name em Texture cm/cm g/cmg n/day
Valleau 0- 15 1 0.27 wittal 0- 20 fsl 0.33 1.14 *
15- 35 sicl 0.31 0.93 20- 31 sil 0.24
35- 45 sil 0.37 31- 40 Ifs 0.03
45- 61 peat 0.23 40- 61 sil 0,31
70-100 0.41 61-101 sil 0.84
180 0.3
Wallace 0- 23 sicl 0.30 0,90 *
Viccars 0- 24 1 0.21 23- 31 1§ 0.04
24- 32 1s 0.02 31- 57 sil 0.23
32- 48 sicl 0.2% 0.97 34-118 s 1.01
48- 7 il .17
94-10% iil ot 1.13 Wolverine 0- 11 fs 0.12 1.1% *
180 7.4 11- 46 s1-1s 0.03
46- 52 fst 0.10
verlinden 18- 0 muck 0.26 120 1.20
- 24 1 0.07 1.00
22_ §5 ;eat 0_29 Wildfong 0- 16 sl 0.17 *
35- 53 sic 0,30 16- 24 sl 0.08
64- 86 sil 1.00 24- 32 siel 0.31 1.0%
162 0.3 32- 42 sl .1
42- 63 sit 0.24
Vickberg 0- 9 sicl 0.32 0.83 73-113 sl 1.18
9- 19 t 0.21
19- 39 ?3 0.55 Zurbrugg 100 14.1
39- 48 peat 0.22 180 8.7
.7
'igg 0.70 3.4 Zurcher 114- 82 peat 0.08 0.23
82~ 66 peat 0.12
Wald 0- 19 1 0.35 .36 * 66~ 44 sil 0.17
Hatden 26+ 49 ' 0.32 13 44- 31 peat 0.63
14- 0 2.8
Whitehead 0- 8 gsl 0.04 L * 66 2.6
8- .
8 8 0.015 Zoltay 120- 90 peat 0.50 1.06 b
90- 68 s 0.06
0 1,15
Soil Texture Terms:
* unable to measure "in situ"; the water table was at greater than 2 m depth. fs)] - fine sandy loam i - loam gs - gravelly sand
*  ynable to measure “in situ”; sands at depth filled in the auger hole, and adequate equipment s1 - sandy loam $il - silt loam gst - gravelly sandy loam
was not available. 5 - sand sict - silty clay loam
***  gravel ~ not sampled 1s - loamy sand



lHydraulic conductivity values range from moderate 0.3 m/day to rapid 14.1 m/day. Zurbrugg
series, Sister series, and Viccars series soils have rapid hydraulic conductivities at 180 an depth.
However, Nairn Falls, Sankey, Scullard, Valleau, and Verlinden sofl series have moderate hydraulic
conductivities of less than lm/day. A guide to hydraulic conductivity rates ({British Columbia

Drainage Guide, 1972) follows:

slow less than 0.01 to 0.1 m/day
moderate 0.1 to 1.0 m/day
moderately-rapid 1.0 to 5 m/day

rapid greater than 5 m/day

In general, the higher the hydraulic conductivity the easier a s0il is to drain by artificial means.

The results of ANSC, bulk density and hydraulic conductivity determinations are useful in
determining drainage tile spacings and irrigation requirements. However, in order to plan a drain
tile or irrigation system for a specific farm it will be advantageous to conduct further on-site
measurements. This fs due te the variability of soils generally found on any one fam or even in

one field.

£.2.3 Soil and Water Management (by M. Driehuyzen, British Columbia Ministry of

Agriculture)

The water regime of the Pemberton Valley has a strong influence on land use and water
management requirements for agricultural production. The valley floor forms the lower part of the
Lillooet River basin above Lillooet Lake, through which runoff of an area of 3 100 km® or 1 915 000
ha finds its way via the Lillooet river to Lillooet Lake. In the course of this discharge, materi-
als are either eroded or deposited along the way. Also fluctuations of the ground water levels are

brought about which affect the use of the valley floor.

As the proportion of watershed area to valley floor area is in excess of 15 to 1, it is
not difficult to understand that hydrologic events in the watershed can have significant conse-
quences on the valley floor. Dikes have eliminated most of the flooding in the lower part of the
valley but this protection is not present in the upper regions where hydraulic gradients increase

and erosion and braiding occurs actively.
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Before completion of diking in 1954 and in the presently undiked portion of the flood
plain, periodic flooding caused amd continues to cause deposition of river sediment. The coarsest
materials accumulate close to the river bank while the finer ones accumulate further away at rela-
tively lower elevations. Poor drdinage conditions are generally encountered in the finer textured
soils away from the main stream whereas dry ar droughty conditions occur in the coarse textured
soils closer to current, or abandoned stream channels. In general, the finer textured scils are at

sTightly lower elevations than the coarser textured soils.

Meltwater from accumulated winter snow brings about a prolonged period of discharge which
peaks early in June, followed by a second, higher peak in mid July. Seepage from these high river
stages can contribute significant amounts of soil moisture at the peak of the growing period of
crops, thus mitigating drought conditions and reducing irrigation water requirements. The onset of
fall rains brings about another discharge peak in October. HNormally the fall discharge peak is
Tower than summer discharge, although the highest discharge volumes on record have occurred in

October.

A. Drainage

The majority of soils in the Pemberton Valley are Regosolic, Gleysolic or Organic soils
which are subject to high water table conditions during significant periods of the year. Melting of
accumulated snow, high precipitation and low evapotranspiration in combination with Tow elevation,
Tow hydrauvlic conductivity of the soil and poor outlet conditions are the main factors responsible
for the adverse drainage conditions. The effects of poor drainage are variable, depending on land
use and the degree of poor drainage. However, in general, such effects may vary from total land
loss where soils are completely unsuitable for cropping, in severe cases, to reduced productivity
and restricted land access. Most of the poorly to very poorly drained soils will benefit from
improvements. Such improvements range from providing, or improving, outlet ditches to more detailed
measures, including mole drainage and in some cases complete detailed under drainage usually
consisting of a system of parallel tile {plastic) drains emptying into an outlet ditch. The depth
and width of spacing of drains are closely related to each other. Under normal soil and outlet
conditions a drain depth of 120 com is used. The distance between drain lines (drain spacing)
depends besides the drain depth, on a number of factors of which the hydraulic conductivity of the
s0il is of major importance. Although s0il structure can have a strong bearing on the hydraulic

conductivity it is usually texture that has the greatest influence. On the average, a drain spacing
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of 20 m gives good results. Finer textured soils generally require a spacing of 15 m or less,
while coarser textured soils give gooed results with a spacing of 25 to 30 m {(B.C. Drainage Guide,

1972).

Elimination of excess sofl water as early as possible in spring is advisable, not only for
improved growing and land-use considerations, but also in view of deteriorating outlet conditions as
the main basin runoff builds up to a peak in early June. Unless drainage takes place before stream
water levels have risen it will be more difficult or impossible ta do so later on when river Tevels
are high, This is particularly true in the Pemberton valley since ground water levels in this
valley are highly dependent on Lillooet River levels. Melting of snow due to temperature fluctua-
tions in early fall, together with high rainfall causes high discharge conditions during this
period. Also, in view of the potential danger of crop loss during this period, proper drainage
reduces such danger and facilitates harvesting. Good drainage facilities can be of dual benefit by

providing water for sprinkler irrigation and in some cases for subirrigation.

Iron algae, produce a filamentous reddish brawn growth called ochre, which is prevalent
in many areas of the valley. Ochre combined with the bacteria that produce it can clog most drain-

age facilities and are particularly hazardous to underdrainage systems.

B. Irrigation

Low rainfall,in conjunction with l1imited available water storage capacity of many soils
of the Pemberton valley, 1is responsible for a deficit of water available for plant growth during
the summer. However, seepage and high ground water levels in early June and particularly during the
second part of July have a considerable mitigating effect on this water deficit. Additional bene-
fits can be derived from these high river levels by upgrading current drainage facilities and

adapting them for subirrigation.

From climatic observations, an average seasonal water deficit ranging from 265 to 355 mm
accurs if moisture stored in the soil is not taken into account. However, with an average available
water storage capacity of 5 on per 0.30 metres of sail at least 7.5 om of water is available from

the soil for shallow rooted crops (45 cm) and as much as 15 cm for most deeper rocted (90 cm) crops.
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Organic and fine textured <oils have higher storage capacities than that indicated above,
reducing seasonal water requirements for those even further, However, since water normally is
supplied before 50% of the stored water has been depleted the following general assumptions apply
based on the average climatic water deficit, of 30 on and water holding capacities presented in the
B.C. Irrigation guide:

Seasonal Water Defigik

Shallow raoted crops Deep rooted crops
Sand 11.2% cm 11.0 ci
Sandy lcam 10.9 cm 10.5 ¢m
Si1t Toam 10.1 cm 9.5 cm
Clay 10.2 cm 9.6 cm

Where the seepage conditions described earlier occur water deficits are substantially

Tower.

6.2.4 Suitability of Soils-for Selected Engineering Uses

Analyses for aengineering properties of soils includes determination of particle size
distribution, plastic 1imit, Tiquid Timit, and bulk density. These data are useful in determining
the suftability of individual soils for engineering uses such as dwellings, septic tank effluent
disposal systems, and sand and gravel sources.The results of the engineering analyses are presented

in Table 7.

The suitability of the individual soils for specified uses and the limitations are

presented in Table B.
The engineering uses selected for interpretation are: suitability for dwellings with and

without basements, septic tank effluent disposal fields, shallow excavations, and sources of sand

and gravel.
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Table 7:

Engineering properties of selected soils of the Pemberton Valley

Particle Size Distribution

Atterberg Linits

Plastic Liquid Bulk
Depth >1/2 1 3/4 3/8 |4.76 2.00 0.84 0.42 0.25 0.105 0.074 Limit Limit Density | Textural

Soil Name cm inch  inch  inch inch mm Sand  Silt  Clay % water content g/cm Class
Gates Lake 93-103 0 0 0 0.2 0.5 2.2 6.3 31.5 53.8 2.2 3.2 90.2 8.2 1.6 NP NL 1.65 |sand
Gilmore 73-100 no sample
Nairn Falls 82-102 0 0 0 0 0 0 0.2 0.2 0.5 0.9 0.4 0.2 65.3  34.5 45,66  59.71 0.71 §silty clay loam
Nesuch 72- 97 0 0 0 0 0 0 0.3 4.2 37.3 44.0 4.6 91.3 7.2 1.5 NP NL 1.24 |sand
Newberry 47- 87 0 0 0 0 0 0 0.1 0.2 0.2 0.3 0.2 0.7 78,2 21.1 31.28 33,95 * silt loam
Quamell 66- 91 0 0 0 0 0 0 0 0.1 0.2 3.0 1.5 * * * NP NL * *
Ronayne 21- 41 J10.6 18.5 6.3 12.1 [12.1 9.0 7.9 12.0 5.8 3.9 0.4 86.3 12.5 2.2 NP NL * gravelly loamy sand
Renville 76-106 0 0 0 0 0 0 0.1 0.4 0.3 0.9 0.6 1.4 79.4 19.2 37.4 42.0 1.08 §silt loam
Ranson 48- 73 0 0 0 0 0 0 0.1 0.3 0.3 2.2 1.0 62.2  33.3 4,5 NP NL * sandy loam
Ruthérford 78- 93 0 0 0 0 0 0.5 0.8 0.6 0.9 3.3 55.1 37.0 7.9 35.89 39.90 0.85 }sandy loam
Sankey 102-117 * * * * * * * * * * * 13,1 46.8  40.1 * * 0.96 |silty clay loam
Scobie 98-108 0 0 0 0 0 0 trace 0.6 5.2 55.3 16.5 83.7 14.3 2.0 NP NL 1.17 ] loamy sand
Shan;z 80-100 0 0 0 0 0 0.5 0.7 0.3 1.4 1.6 9.7 79.6 10.7 NP NL 1.23 | silt loam
Sister 91-106 0 0 0 0 0 0 0.8 1.1 0.7 0.8 0.2 0.4 78,9 20,7 NP NL 0.47 | sitt loam
Sangster 97-127 0 0 0 0 0 ] 0.1 0.3 0.4 7.2 2.4 22.0 73.9 4.1 NP NL 2.03 {silt loam
Scullard 84-114 0 1.1 0 0 0.2 0.6 0.7 7.5 . 4.3 25.8 65.2 6.3 NP NL 1.07 }silt loam
Tenquille 86-101 0 0 0 0 0 Q 0.2 0.3 1.3 9.6 2.2 35.5 46,4 18.1 21.96 22.98 1.13 | silt loam
Valleau 70-100 | 0O 0 0 0 0 0 5.4 6.9 4.4 6.0 1.6 0.3 66.1 33.6 63.94 81.79 0.41 ] silty clay loam
Viccars 94-106 v 0 0 0 0 0 0.1 0.2 0.2 5.2 9,2 21.0 72.1 6.9 NP NL 1.13 { silt loam
Verlinden 86- 91 0 0 0 0 0 0 0.2 0.4 0.3 2.4 8.3 32.0 63.3 4.7 NP NL 1,00 [silt loam
Vickberg ¥-77 no sample 0.70
Walden 94-116 {19.4 11.9 8.4 13.2 9.6 9.2 9.1 4.9 7.5 5.1 0.4 91.9 6.6 1.6 NP NL * gravelly sand
Whitehead 23- 68 |15.3 14.7 1i.1 17,1 | 10,2 7.1 5.6 9.0 6.6 2.8 0.1 88.7 9.6 1.7 NP NL * gravelly sand
Wittal 124-134 0 0 0.4 1.0 3.5 13.1  31.0 25.0 12.3 7.7 0.5 * * * NP NL 0.84 |*
Hallace 84-118 0 0 0 0 0 0 1.2 1.8 2.3 11.9 9.3 90.7 7.5 1.8 NP NL }.01 sand
Wolverine 83-113 4] 4] 4] 0 0 0 trace trace 2.7 73.9 12.5 68.4 29.5 2.1 NP NL 1,20 ]sandy loam
Wildfong 73-113 0 0 0 0 0 0 trace trace trace 6.2 2.9 48.5 46,0 5.5 NP NL 1.20 fsandy loam
Zurbrugg 0~ 10 0 0 0 0 0 0 0.1 0.2 0.2 0.6 0.8 4.0 84.7 11.3 40.59 44.92 * silt
Zurcher 31- 14 no sample 0.63
Zoltay 0- 10 0 0 0 0 0 1.1 6.4 22.0 29.3 31.4 2.6 86.3 12.0 1.7 NP NL 1.15 Jloamy sand

* missing data

NP-nonplastic

NL-nonliquid
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Table 8:

INTERPRETATIONS OF SUITABILITY FOR:

Suitability of soils within the study area for selected engineering uses

SToper H_Dzeﬂings igptic Tank  Sand and Dwellings Septic Tank Sand and
o . ' . . :
Soil Name Map Unit (9] agzes Bas;rtnents B:;;:‘IZ:ES é?g$§;°n ggzl\{gl E Sha”?H Seil i 51099* kil Aithout AbS?rpt1on Srael Sha”‘_’"
m xcavations i1 Name Map Unit Classes Basements Basements Fields Source Excavations
Callawa; CA 5,6
Chuntey B ’ “”é?;“ H s "3 6 u? Ls5,6,8 Famer i PR W "§ 12 W g
7,8,8,10 5,13 5,13 3,5 5,13 5 5,6
3 G L3 & L ’ 2 4 4 ? 2
6 6 6 6,8 Mg Mg M3,5,12 M M5 8
Clausen cc 1,2,3,4 Fougber
q B 1,2,3,4
M M M M M i 2 2 2 2 2
3 s 3.6 s 5,8 Mg Mg 3.,6,12 3 M58
5,6 5,6
M M, M M . 2 2 2 2 2
5,6 5,6 3,5,6 8,16 5,6,8,16 M5 6 M5 .6 Mis.6,2 M M: 5.8
7,8,9,10 5,16 5,16 5,16 5,16 5,16 Franks FC 1,2,3,4
5 L5 5 (5 5 1253, 2 2 2 2 2
6 6 6 8 6,8 Mg M Y Y6 8 6,8
Cloutier [} 1,2,3,4 6,16 Flichel FL
Conbow o ’ > 1516 (861668 1516 Frontier R BESE s W 1548 g W
5,6 6,16 6,16 3,4,6,16 6,8,16 6,16 5,6
16> 16 13,46, (685 (6 , 6 6 3,4,6 6 6
5 5 5,13 13 5,13 Mg Mg L™’ M58 M58
7,8,9,10 15,6,16 5,6,16 13:4,5,6,16 6,13.18 16 5,6,13,16 Fotsch Y 1,2,3,4 W2 W (212 W2 W
6 6 6,8 6,8
Colliste C
r £ 1,2,3,4 L7-10 M70 13:4,7.10 w4 (7,10 5,6 W w2 212 W e
1 8 8 5,6 5 5,6 5,6,8 5,6,8
5,6 7,10 7 3,4,7,10 14,16 7,10 Gates Lake GA 1,2,3,4
Ly’ M 10 L Mg Lsg 61lmore :cd 6l:cd Li 12 '—i'lz Mi Mi 8
»
7,8,9,10 i
(71057 (BBTI0 51416 5.7,10 Siguere s 1,2,3,4 2 2 (BB8Z 2 o
Conroy CF 1,2,3,4 3 14 Grundy GR 1,2,3,4
"0 H Mo Ma H Guthrie aU e M ", ° ¥5 8
s
5,6 3 14,16 5,6
M, M M M M ’ 6 6 6 6 6,8
5,10 5 5,10 3 5,10 Mg Mg 3,4,5 My Mg’
7,8,9,10 5 .5 13,5 (5:14,16 L] 7,8,9,10 5,6 5,6 5,6 5,6 5,6,8
10 10 10 8 10 L 3 L L
3
Cosulich 6 1,2,3 i
Newberry NW 1,4
5,6
L;,IO Mé " L3.4,7,10 Médélﬁ L;,éo Nesuch NE 1,2,3,4 1,24 Mi . 112,412 Lé,z (12,8
s . ) >
7,8,9,10 Quame11 M
\9s (5+7.10 '-?67 13:4,5,7,10 Lg,m,le L2,7,10 Qrestt gu 1,2,3.4 1.2, 1.2, 124012 L1128 12,8
Cottingham CH 5,6 R
Cowell ¢l "0 URE M3,5,6 Ma,13 M3 Rivers ity e Jo3e1z 1.2 (1-2:48
)55 s s
78,910 513,16 | 5,13,16 Lg . Lg.ls L 5+13,16




€81

Table 8 cont'd:

Suitability of soils within the study area for selected engineering uses

Dwellings Septic Tank  Sand and Dwellings Septic Tank Sand and
Slope* With Without Absorption Gravel Shallow Slope* With Without Absorption Gravel Shallow
Soil Name Map Unit Classes Basements Basements Fields Source Excavation Soil Name Map Unit Classes Basements Basements Fields Source Excavations
Renville RE 1,2,3,4 1,2,8 1.2,4 1,2,6,12 1,2,8 1,2,8 Yantzie YA 1,2,3,4
t t t t t Yvonne Yv T H H H Mg Mg
Regand RG 1,2,3,4 WWiev 5
L4 1,2,4 2,4,12 1,2,8 1,2,4 ,6
Ruther ford RU T W12 Lo W28 L L M e M Mg Mo g
Rivett RI 1,2,3,4
Ranecr it 2453, L1254 L1:2.4 L1,2,4,12 Lé,z Lé,2,4 7,8,9,10 B 5 3.5 Lg ’-g
Sankey SA 1,2,3,4 1,2,4 2,4 1,2,8,12 1,2,8 1,2,4 Yantzie YAzsv 1,2,3,4 10 3 7,8,10
$haan L 4 L L L Yvonne YVisy My M7,10 7,10 M3,18 L
SA:cd YVicv,sv 56 .
: 10 3 /,8,10
SA:dy ’ M " " M L
Sinnes SE 5,7 5,7,10 5,7,10 8,18 5
7,8,9,10
L5,7,10 L5,7,10 L3,5,7,10 Lg 8 LS,?,B,IO
Scobie 5¢ 1,2,3,4 J2a 2 (12402 1,2, (1:2,4,8 ’
1,4 8 Zurbrugg IA 1,2,3,4 1,2,4,8 (1,2,4,8 L1:2,3,4.8 LLZ,B 1,2,4,8
Shant SH 1,2,3,4 Zurcher x ; ;
ntz 1,2,4 2 1,2,3,4,12 2,4,8 1,2,4 Zolt. 20
Scobie:md SComd R L Wla -~ L7 R Lg™™’ Zgrugi 7R
Sister sl 1,2,3,4 1,2,4 2 1,2,3,4,12  1,2,4,8 1,2.4
22y " »2,3,4, 22,4, 22,
Sangster SN L i,4 L L L *Slope Classes
Sumerskill M 1,2,3,4 1,2,4 2 2,4,12 1,2,4 1,2,4,8 0 to 9%
Scullard Sy 7 L M1’4 Ll, > Lg‘ ’ L 24 é:§.3,4 lbtgog'.il)z
Tenquill ™ 1,2,3,4 7,8,9,10 >
enquille 2253, 2.4 2 2 2,8 2
LB, Ma’g M3)4,12 Ll M4 **Suitability Interpretstions
Valleau VA 1,2,3,4 1,2,4 2.4 1,2,4.12 2.8 2.4 H High Potential - no or siight limitations for the specific use interpretation
valleau:cd VA:cd Lg'™? Ly'g Lg™™"? Ly’ L= . .
Van Beem VB ! 4« severe limiting factor #, 1 or none {superscripted)
Verl inden VE M Medium Potential - some limitations for the specific use interpretations; these limitations need
Vickber Vi # to be recognized but can be overcome with good management and design
9 \—————moderate limiting factor #{'s), 3 or less (subscripted)
Viccars ve 1,2,3,4 1,2,4 2,4 1,2,4,12 2,8 2,4 44— severe linitin i
: N 4 . 1 g factor #(s), 2 or more alone (superscripted)
Verlinden:md VE:md L l'1’ Lo L1 L L Low Potential - enough limitations to make use questionable; however, with careful planning
vald W 1.2.3.4 # and management, the limitations may be overcome, but economic feasibility may
atden 23y 2,4 2 2,3,4,8,12 2 2,4,8 N then become limiting.
Wheeler WE ! L Mg L Ml [Pl - moderate limiting factor #(s), 3 or more alone (subscripted)
Wuschke WG
Whitehead WH Limiting Factors
1. apparent water table
i 2. flood hazard
Wildfong WI 1,2,3,4 (24 W2 e 128 we 3. peryiousness class
4 4,12 4 4. soil drainage class
5. slope class
wallace WL 1,2,3,4 L2,4 w2 n 2.8 " 6. stoniness (»25 cm) class
Winters WN q 3,4,12 4,8 7. rockiness class
- 8. soil textural class (or unified system)
Wolverine HO 1,2,3,4 2.4 2 2,3,12 2 2,8 . frost heave potential
L L Ly Mg L 10. shallow depth to bedrock or impermeable layer
1l. unsuitable overburden
Wittal WT 1,2,3,4 2.4 2.4 2 2.8 2 12. yround water contamination hazard
L8’ LB’ M3 4.12 L= M4 8 13. mass movement hazard
24, ,

14. deposit depth
15. shrink - swell potential
16. evidence of previous slope and surface instabiltity




The factors considered in compiling the above interpretations include the following:

1. seasonally high water table

2. flood hazard

3. perviousness class

4, s0il drainage class

5. slope class

6. stoniness {>10" size) class

7. rockiness class

8. textural class or unified soil group
9. frost heave potential
10, depth to bedrock or impermeable layer
11. unsuitable overburden
12.  groundwater contamination hazard

13. mass movement hazard

14. depth of deposit
15. shrink-swell potential

16. evidence of previous slope and surface instability

The guidelines and methodology utilized in determining the suitabilities are appended in

Appendix 3.

A. Dwellings

Yantzie, Yvonne, and Yvonne series:calcareous variant on slopes of up to 9% are highly

suited for dwellings (with and without basements).

Those soils which have medium potential suitability for dwellings with basements include
Callaway, Chumley, Clausen, Cottingham and Cowell on slopes of less than 30%; and Farmer, Fougberg,
Franks, Flichel, Frontier, Fotsch, Grundy, Guthrie, Yantzie:sv, Yvonne:shallow variant, Yantzie,
Yvonne, and Yvonne:calcareous varient on slopes of between 9 and 30%. These soils are moderately
Timited by one or more of flooding hazard, steep slopes, excessive stoniness, excessive rockiness,
shallowness to bedrock, mass movement hazard, and/or evidence of previous slope ar surface

instability.
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The remaining soils of the study area have low potential suitability for dwellings with
basements due to severe limitations imposed by the above factors as well as seasonally high water

tables, poor to very poor drainage, and/or unsuitable soil textures.

Soils having medium potential suitability for dwellings without basements include, those
previously listed as being suitable for dwellings with basements as well as Collister and Cosulich
sails on slopes of Tless than 30%; and Nairn Falls, Naylor, Nesuch, Mewberry, Scobie, Shantz, Sister,
Sangster, Summerskill, Scullard, Tenquille, Walden, Wheeler, Wuschke, Whitehead, Wildfong, and
Wolverine series. These soils are moderately limited by excessive rockiness, shallow depth to

bedrock and steep slapes, or by potential flood hazard, high ground water tables, and poor drainage.

B. Septic tank absorption fields

Yantzie, Yvonne and Yvonne:cv soils on less than 9% slopes have high potential suitability

for septic tank absorption fields.

Those series having medium potential suitability are Callaway, Chumley, Clausen, Conroy,
Cottingham, Cowell, Farmer, Fougberg, Franks, Grundy, Guthrie, Yantzie, Yantzie:shallow variant,
Yvonne, Yvonne:calcareous variant, and Yvonne:shallow variant all on slopes of less than 30%, as
well as Tenquille, Wildfong, Wallace, Winter, and Wittal series. The first group are moderately
Timited primarily by low perviausness, excessive slope, excessive stoniness, shallow depth to
bedrock or impermeable layer and/or potential flood hazard and possible groundwater contamination
hazard (i.e. Farmer, Fougberg,and Franks series). The second group are moderately Tlimited by
potential for flooding, unsuitable perviousness class, poor soil drainage, and/or some potential for

groundwater contamination.

C. Sand and/or gravel sources

None of the soils in the study area are highly suited as sand and gravel sources. The
s0ils most suited include Grundy and the Guthrie series, which are moderately limited by excessive
stoniness. Giguere, Gilmore, Walden, HWhitehead, Wuschke, Wheeler, and Farmer so0ils also have
potential as sources of samd and/or gravel but are moderately limited by seasonally high water
tables, and high potential for flooding during certain times of the year. The Callaway and Chumley
s0ils are moderately limited primarily by mass movement hazard. Potential flooding hazard, exces-

sive stoniness, and/or only moderately suitable textures moderately limit Fougberg, Franks, Flichel
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and Frontier soils as sources of sand and/for gravel. C(lausen, Conroy, Collister, Cosulich, Yantzie,
and Yvonne series have some potential, but are moderately 1limited by only moderately suitable

textures, excessive stoniness, shallow deposit depths, and steep slopes.

D. Shallow excavations

Conroy series soils on slopes of Tless than 9% have high potential suftability for the
construction of shallow excavations. Clausen, Flichel, Frontier, Grundy and Guthrie soils are only
moderately suited for shallow excavations due to moderate limitations of excessive stoniness and
gravelly soil textures. Shallowness to apparent water table, potential flooding hazard, gravelly
textures, and/or excessive slopes and excessive stoniness are moderately limiting to the construc-
tion of shallow excevetions in the Farmer, Fougberg, Franks, Fotsch, Gates Lake, Giguere,and Gilmore
soils. Tenquille, Wildfong, Wallace, Winters, and Wittal soils are moderately limited by occasional
susceptibility to flooding, inadquate soil drainage, and/or sandy subsurface soil textures. The

remaining scils of the study area have low potential suitability for shallow excavations.

6.3 Qutdoor Recreational Carrying Capacity

A variety of enviranmental factors set 1limits beyond which increases 4in outdoar
recreational use should not occur. If increases occur beyond these 1imits, excessive damage to the
physical environment may result. The inherent ability of the landscape to sustain recreational use
is its physical carrying capacity for outdoor receation (R.A.B., 1976). Detailed definitions of
terms and methods used for determining recreational carrying capacity can be found in the Recreation

Capability Inventory manual (R.A.B., 1976).

The recreation carrying capacity interpretations presented in the following sections apply
mainly to spring, summer and fall recreational use since all of the data necessary to derive winter

recreation carrying capacity interpretations is not available.

Generally, when outdoor recreation carrying capacity interpretations are made, wildlife,
vegetation and climatic inputs are incorporated in order to broaden the scope of the interpreta-
tions. However, in this survey, detailed information of this nature is not available thus the
interpretations in Table 9 are related directly to the inherent abilfty of the soils to sustain both

intensive and extensive recreational use.
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Table 9: Physical carrying capacity of soils in the study area to sustain use for most types of outdoor

181

recreation
Map Slope Recreational Carrying Capacity Map Slope Recreational Carrying Capacity
Soil Name Unig Class Class Limitations* Soil Name Unit Class Class Limitations*
Callaway CA 1, 2 se3 Giguere 66 1,2 53
Chunley B 3,4,5 sb2 Gilmore Gl 3,4,5 b2
6. 5 sm2 3orb Tsl’ 752
7,8 Lp ui3
8,9, 10 183, 154, 7135w
Grundy GR 1,2
Clausen cc 1, 2 Guthrie GU 3,4,5 sc2
3, 4,5 §b3 5, 3or5 sb3
6, 2t5 Tsl, 182, 783, 754, 785 7,8 Tsl, 152, 183, T84 785
7,8 8,9, 10
8, 9, 10
- Nairn Falls RA 1,2 sf2
Cloutier co- 1, 2 . Naylor HB 3, 4,6 Jtolh w3
Combow Y 3, 4,5 se3 Newberry b so2
6, 5 b3 781, 182
7,8 sm2
8,9, 10 11, 182, 183, T84, TS5
Nesuch NE 1,2 swg
3,4,5 to S0
Collister CE 1, 2 3ol 181, 182
3, 4,56 qg
6, S
7.8 3to5 o2 QuameTl QM 1,2 sfe
8,9, 10 181, 152, 183, 154, T35 Questt : qu 3, 4,5 Ttof w3
Tsl, 152
Conroy CF 1, 2
3, 4,5 Skg Ronayne RA 1, 2 s;g
5 Sm. Rivers RB 3,4,5 S
7, 'Y 2t} 751, 152, 73, 754, 735 : Itoy b
8,9,10 181, 182
Cosulich [¥H 1,2 Renville RE 1, 2 5f2
3,4,5 5[5 - 3,4,5 4 swf )
6 S S T8l TS
7,8 2wh e’ §is'
8, 9,10 181, 152, 133, 154, 755
Regand RG 1,2 sfg
Cottingham CH 1, 2 Rutherford RY 3, 4,5 3tol ?;1 2
Cowell ¢l 3, 4,5 sb2 wiz2’
6, 3t 5 La
7,8 181, 182, 183, ys4 1s5
8,9,10 Rivett RI 1,2 su3
Ranson RN 3,4,5% L to§ 181, 182
Farmer FA 1, 2 se2 Wi
Fougberg 8 3, 4,5 2-3 TSé, 82
i
H Sankey SA 1, 2 .
Franks FC 1, 2, Hi2 Sinnes gf\:an 348 2»13
3, 4,5 2t3 Tsl, 1s2 SA: fy 3 tof 51, sz
SA:cd Hi2
Aicy
Flichel FL 1,2 b3 Shie
Frontier R 3, 4,5 20r3 751, 52
Scobie ¢ 1, 2 3 s»q »
. Shantz SH 3, 4,5 T8, TS
Fotsch FO 1,2 il N o i2’
3: 45 3 s, 7s2 Sangster S H
Sister SI 1,2 sf2
Gates Lake GA 1,2 781, 182 i M 34 w3
Gilmore:cd Gl:ed 34,5 20r5 Hiz, i3 S‘C’Z'{'?Qiﬁ'” SU 4.5 Jtoy ?sl 152
d w2’

Limitations and class described on following page.
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Table 9 cont'd: Physical carrying capacity of soils in the study area to sustain use for most types of outdoor

recreation
Map Slope Recreational Carrying Capacity
Soil Name Unit Class Class Limitations*
Symbol :
Tenquille ™ 1, 2 2 sf2
swe 1tmitation type
carrying
xa]]gau vg 1,2 sf2 capacity -3 b2 limitation class
an Beem class
Viccars vC 3 W3
Vickberg VI HiZ
limitation
Verlinden VE 1,2 w3
3 Hi2
Halden HD 1, 2 w2
Wheeler WE 3,4,5 3 11, 82
Hil
sc3
Wuschke WG 1, 2 sbg Recreational Carrying Capacity Classes Limitations
Whitehead WH 3,4,5 Sw
e 3 151 182 1 - Very high S - soil
Hi?' 2 - High L - landform modifying processes
3 - Moderate T - topoyraphic
4 - Low H - hydrologic
Wildfong W1 1,2 w2 5 - Very low
Wittal T 3, 4,5 2 T8l 782
Wolverine W0 i3
wallace " - sf2 Limitation Type
Winters WN 3, 4,5 2t03 w2 sf - fine textured soil limitation
T§1. ™2 S¢ - coarse textured soil limitation
ui2 sb - coarse materials (> 7.5 cm size)
S’ - bedrock/rockiness
. sk - shaliowness to bedrock
Yantzie YA 1, 2 SW - 50i1 wetness Topographic
Yvonne Yy 3, 4,5 SM - soil dryness limitations Slope Class Percentage
¥Vicy 6 1to§ 151, 782, 153, T84, T3S SO - surface organic accumulation
7,8 181 1, 2 0 - 2.5%
8,9, 10 L2 - avalanching 152 3,4,5 2.5 - 16%
LP - solifluction, cryoturbation, nivation 53 6 16 - 30%
YA:sv 1,2 TS - simple slope 154 7, 8 30 - 60%
Y\‘;:sv 3, g S 2 Hi - flooding 185 8,9, 10 > 60%
YVicv,sv $
! 7, 8 3to§ sl sz, 753, 7s4, 1sh
8,9, 10
Limitation Classes
Zurbrugg IA 1,2 X
Zurcher 2E t w3 1 - stight
Zoltay 20 fto5 503 2 - moderate
Zaryba IR 3 - severe

* Limitations listed are all of those which exist for each group of soils as they occur on
various slope classes. On a map, only the most severely limiting factors would be indicated.
These interpretations are meant to cover the range of timitations that occur for each soil
mapped, depending on the map unit description.

** Where 2 or more limitation classes are noted for one group of soils, only 1 limitation class
would be used on a map for each unit indicated on that map.



The carrying capacity classes for each map unit are based on the number and severity of
physical soil limitations for a wide range of recreational uses, both intensive amd extensive.
They do not reflect social or economic factors nor do they consider present land ownership, lack of

access, or distance fram ¢ities.

There are five carrying capacity classes. Class 1 indicates that high amounts of
intensive recreational use can be sustained. The remaining four classes with their increasing
number and/or severity of limitations reflect a decreasing ability to sustain intensive use.However,

lower carrying capacity classes permit extensive use activities in certain landscapes.

Callaway, Chumley, Cloutier and Combow scils which occur on active talus slopes are rated
as carrying capacity Class 5, severely limited by very coarse soil textures, active rock fall,
and/or steep stopes. Clausen, Collister, Conroy, Cosulich, Cottingham, Cowell, Yantzie and Yvonne
soil series range in carrying capacity from Class 2 to.5. They are restricted primarily by moderate
to severe limitations of very coarse soil textures, excessive amounts of coarse fragments and
stones, rapid drainage, and/or shallowness to bedrock. Increasing steepnass of slopes results in a
general reduction of the carrying capacity class. Seoils occurring on a wide range of slopes alsa

have a wide range of carrying capacities which are determined primarily by the slope class.

Renville, Rivett, Ranson, Zurbrugg, Zurcher, Zoltay and Zaruba soils generally are rated
as Class 4 or 5 carrying capacity. The major limitations are poor to very poor soil drainage, fine

soil textures or high organic matter contents and/or susceptibility to flooding.

Because of the high risk of periodic flooding, Gates Lake, Gilmore:coarse at depth,
Giguere and Gilmore series are generally Class 5 improving to Class 3 in areas where the risk of
flooding is minimal. Grundy and Guthrie soils are Class 3, becoming Class 5 where slopes are

excessive.

The soil series in Class 3 to 4 include Fotsch, Nairn Falls, Naylor, Nesuch, Newberry,
Quamell, Questt, Ronayne, Rivers, Regand, Rutherford, Sankey, Sinnes, Scobie, Shantz, Sangster,
Sister, Summerskill, Scullard, Valleau, VYan Beem, Viccars, Vickberg, and Verlinden. They are
moderately limited, primarily by poor to very poor soil drainage and/or potential susceptibility to

flood.
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Walden, Wheeler, Wuschke, and Whitehead soils are rated Class 3 due ta their gravelly

textures and potential for flooding.

The few Class 2 soils include Farmer, Fougberg, Franks, Flichel, Frontier, Wildfong,
Wittal, Wolverine, Tenquille, Wallace and Winters. The first five are Timited primarily by gravelly
or stony surface textures. The following three are limited mainly by susceptibility to occasional
flooding and imperfect soil drainage. The remaining three are limited by fine surface textures,

imperfect soil drainage, and/or susceptibility to occasional flooding.

On Tevel slopes (<2%), Yantzie and Yvonne soils have Class 1 carrying capacity.

6.4 Wildlife and Fisheries

Although the report is mainly oriented toward description and use interpretations of the
snils found within the study area, there are other resources which should be taken into considera-

tion when any short or long range planning is envisaged. Wildlife and fisheries are two of these.

There is 1imited documented information available on wildlife and fisheries in the study
area. However, by personal cobservation and through discussions with local residents, some general

statements can be made.

Moose inhabit the upper reaches of the Lillooet River valley in the general area between
North and South creeks and Meager Creek. Deer extensively utilize the steep southern aspect slopes
in this same area as winter range. Deer also utilize the Birkenhead River, Gates River and
Blackwater Creek valleys as winter range. Small bands of mountain goat occur in the mountainous

areas adjacent to the study area.
Cutthroat and rainbow trout inhabit both the mainstem Lillooet River and the lower reaches

of many small tributaries, where critical spawning and rearing areas are located. Of particular

importance is Sampson Creek, which supports both trout and salmon (coho and sockeye).
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The Birkenhead River is a prime salmon spawning river which contributes substantially to
the diet of the native Indians on the Mt. Currie reserve as well as contributing significantly to
the Fraser River salmon fishery. The Gates River system also supports spawning salmon, enhancement

of which has been attempted by artificial spawning channels at D'Arcy.

Both the provincial Fish and Wildlife Branch and the federal Fisheries and Marine Services
have stressed the potential productivity of the Lillooet and Birkenhead river areas under proper

management (M. Flynn and T. Richardson, 1977},

6.5 Forest Site Class — Soil Relationships

Farest cover maps, which have been compiled by the B.C. Forest Service, give an indicatian
of the good, medium, poor or Tow forest site classes. These classes are defined for individual tree
species on the basis of site index or height growth at a reference age. Detailed definitions of the

site ciasses can be found in the Forestry Handbook for B.C.(U.B.C., 1971).

The lands of the Lillooet River valley from Lillooet Lake to Meager Creek are generally
described as being medium site class for black cottonwood arnd western red cedar. Other species
(including common paper birch, red alder, Sitka spruce, coast Douglas-fir, lodgepole pine and some
western white pine) occur on the well drained soils of the North Creek fan which also has a
southerly aspect. Coast DOouglas-fir, western hemlock, and western red cedar are found largely on
medium sites on northerly aspects, on the South Creek fan and on the flood plain of the Lillooet

upstrean from North and South Creeks. In this area, medium sites for western white pine also occur.

Coast Douglas-fir amd lodgepole pine with limited amounts of western red cedar, western
hemlock, common paper birch and red alder occur on poor sites in the uplands of the study area near
Pemberton and Mt. Currie settlements. Western red cedar, western hemlock, and coast Douglas-fir in

these areas are found on northeast aspects on well drained Yvonne series soils.
The Birkenhead River, Poole Creek and Birkenhead River canyan areas are poor forest site

class lands. These areas support primarily Rocky Mountain Douglas-fir and lodgepole pine, with

limited western red cedar, common paper birch, western hemlock and black cottonwood.
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The Birkenhead Lake area, at the south end and on the west side of the Take has a
significant proportion of medium and minor proportion of high forest site lands. The land at the
south end of Birkenhead Lake supports lodgepole pine with some Rocky Mountain Douglas-fir. Land on
the west side of the lake supports Rocky Mountain Douglas-fir with some western hemlock, western red

cedar, common paper birch, black cottonwood and minor lodgepole and western white pine stands.

The Blackwater Creek valley is made up of land with poor forest site classes, and minor
areas of medium forest site classes. The forest species found in this valley are Rocky Mountain
Douglas-fir, western hemlock, and western red cedar, with some associated western white pine, common

paper birch, black cottonwood, and Sitka spruce.

Rocky Mountain Douglas-fir and ponderosa pine are the major tree species found within the
Gates River valley between Devine and Anderson Lake. These species are found generally on poor
forest site class land. Other tree species in this area include western red cedar, lodgepole pine,

common paper birch and alpine fir.
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GLOSSARY OF TERMS



amorphous mineral

apron{s)

braided channel

colour

consistence

cantrol section, soil

exchangeabie cations

fan

humid

hydrolysis

mapping unit

modal

oxidation

perhurnid

reaction, soil

semiarid

GLOSSARY OF TERMS

(i) A mineral that has no definite crystalline structure. (ii) A
mineral that has a definite crystalline structure, but appears amorphous
because of the small crystallite size.

A relatively gentle slope at the foot of a steeper slope, and formed by
geological materials derived from the steeper upper slope.

A stream channel pattern that repeatedly divides into branches that
rejoin each other.

Defined for soils by the Munsell colour system which specifies the
relative degrees of the three simple variables of colour: hue, value and
chroma. For example, 10YR 6/4 is the colour of a soil having a hue of
10YR, value of 6, and chroma of 4. These notations can be translated
into several different systems of colour names.

(i) The resistance of a material to deformation or rupture. (ii; The
degree of cohesion or adhesion of the soil mass. In engineering prac-
tice “consistency" has essentially the same meaning as "consistence".

The vertical section on which the taxonomic c¢lassification of a soil is
based. The cantrol section usually extends to a depth of 100 am in
mineral materials and to 160 c¢cm in organic materials.

Those cations which are absorbed to the exchanges sites of soil colloids
which commonly include calcium, magnesium, potassium, sodium, ammonium,
aluminum, 1iron, and hydrogen which are held by varying degrees of’
tenacity. The proportions of these cations present is determined in
part by the nature and amount of the organic and mineral soil colleids.

A fan-shaped form of unconsalidated geological material that can be
likened to the segment of a cone, and possessing a perceptible gradient
from apex to toe.

A soil moisture regime class which is defined for a soil which is not
dry in any part as Tong as 90 consecutive days in most years.

The process by which a substrate is split to form two end products by
the intervention of a molecule of water.

A s¢il mapping unit is identified on a wap by a symbol. A soil mapping
unit that bears the name of a taxonomic unit consists of this defined
taxonomic unit and sometimes inclusions.

The site described is representative of the central concept of the soil
series in question.

The addition of oxygen to or the removal of hydrogen from an element.

A soil moisture regime class in which a soil remains moist all year and
is seldom dry.

The degree of acidity or alkalinity of a soil, usually expressed as a pH
value.

A so0il moisture regime class in which the soil dis dry in some parts when

soil temperature is > 5°C in most years. Moderately severe water
deficits accur in the growing season.
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slape classes

solution, soil

structure, soil

taltus

taxonomic unit

texture, soil
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The slope classes are defined as follows:

slope percent approximate
class slope degrees terminology
1 0. - 0.5 0 Tevel
2 0.5- 2.5 0.3 - 1.5 nearly level
3 2 - 5 1- 3 very gentle slopes
4 5 - 9 3.5- 6§ gentle slopes
5 10 - 15 6 - 8.5 moderate slopes
) 16 - 30 g - 17 strong slopes
7 31 - 45 17 - 24 very strong slopes
8 46 - 70 25 - 35 extreme slopes
9 11 -100 3B - 45 steep slopes
10 >100 > 45 very steep slopes

The aquecus liquid phase of the soil amd its solutes consisting of ions
dissociated from the surfaces of the soil particles and of other soluble
materials.

The combination or arrangement of primary soil particles into secondary
particles, units, or peds. These peds may be, but usually are not,
arranged in the profile 1in such a manner as to give a distinctive
characteristic pattern. The peds are characterized and classified on
the basis of size, shape, and degree of distinctness inta classes,
types, and grades.

Angular blocky bedrock derived material fallen from cliffs and collected
at the base.

A group of soils that have specified limits of variation. FEach unit
consists of (1) a single modal profile representing the most wusual
condition of each property of all soils in the class, and (2) many other
closely related profiles that vary from this central concept within
precisely defined limits.

The relative proportions of the various soil separates in a s0il as
described by the classes of soil texture shown in Figure 83. The names
of the textural soil classes may be modified by adding suitable
adjectives when coarse fragments are present in substantial amounts.
The sand, sandy loam, and loamy sand are further subdivided an the bhases
of the proportion of the various sand separates present.



Percent Clay

100

80

60

-
)

Coarse Group
Medium Group

“ .
(a72l Fine Group

20

Figure 83:

40 60 80

Percent Sand

Soil textural triangle

100

199



- APPENDICES



Appendix 1: Factors far Metric Conversicn

Source: British Columbia Ministry of Agriculture, 1977, Fertilizer guide for the Lower Mainland

Imperial Units

LINEAR

inch
foot
yard
mile

AREA
square inch
square foot
acre

VOLUME
cubic inch
cubic foot
cubic yard
bushel

WEIGHT

pound
short ton (2000 1b)

TEMPERATURE

degree fahrenheit

AGRICULTURE

bushels per acre
tons per acre
pounds per acre

Examples: 2 miles x 1.6=3.2 km; 15 bufac x 0.90=13.5 hl/ha

Approximate
conversion factor

x X ox X

F -32 x 0,56
{or F -32 x 5/9)

.9
.2
1

> =X X
— O
MO

Results in:

millimetre
centimetre
metre
kilometre

square centimetre
square metre
hectare

cubic centimetre
cubic decimetre
cubic metre
hectolitre

kilogram
tonne

degree Celsius

hectoTitres per hectare
tonnes per hectare
kilograms per hectare

{C)

{h1/ha})
(t/ha)
(kg/ha)
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Appendix 2: Detailed morphological chemical and physicai descriptions of selected soil

series within the study area, with instructions for retrieval of information

on others including the location of soil sampling sites

The selected so0il series for which detailed morphological, chemical, and physical data is

included are:

Gates Lake Series
Newberry Series
Rutherford Series
Sankey Series
Scobie Series

Sister Series

Sangster Series
Scullard Series
Valleau Series

Wildfong Series
Wolverine Series

Zurcher Series

This type of detailed information for most of the remaining soil series described in this

report is available from the B.C. Soil Data File by contacting:

Director

Resource Analysis Branch

Ministry of Environment

Parliament Buildings

Victoria, B.C.

V8V 1X4

Include in your request a geographical description of the area of interest, i.e. Tlatitude and

longitude or National Topographic mapsheet {NTS) number such as 92J/7. Additional useful

information to be included in the request would be the name of the soil series for which information

is required.

Figure 84 indicates the location of the detailed soil profile sampling sites.
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SOlL: GATES LAKRE RESDURCE ANALYSJS BNANCH
MINISTRY QOF ENVIRDNMENT
PROJECT:Z 924 - NISS 920 7 VICTOR [As S.C. SUMMARY DATE: JULY 03.157% PAGE > Q)

AEFEIRIGINAREFIENIERIETHETS G AR RO AT

Rl e e L L L L R L L TN LRy Yy R R LR TR TR T T T L T Y P T T T T TP ey

GATES LAKE SERIES

DATE UK SUNVEYD 29 09 78 SURVEYUR: Rt VICs RESs ANALs DORCHaw W OF E
SAMPL ING PURPOSE: SEMI-DETAILED SURVEY

FHUJECY CLDER ey

LOCATION CLASSIFICATION SLOPE
20 18 90
122 a6 0D ORTRIC REGOSDL{1978]) x 1.0
30 TYPE: COMPLEX
CLASSS NEARLY LEVEL
ASPECT {DEG)?2 360
PROFILE S1TES MIDDLE
LENGTH {(#)3 30
MICROTUOPOGRAPMY: SLIGHTLY MOUNDLD

STATUSS MOLAL SOIL

194
BC7asT-1 14

PARENT MATERIAL L LANDFUORM

UPPER STRATIGRAPHIC UNET

WEATHERINGI WEAX CHEMILAL
PHYSICAL COMP SANOT

CHEMIC AL MEOIUM ACTLANEUTHAL
SPECs CLASTI SANLY

COMM: LLASTIC FENES

DESCREFPTOM 3% "INACTIVE

RDOTING DEPTHE 03 CMa StEPAGE ™ ABSENT DRAINAGE S MUDERATEL Y WELL DRAINED
FLUDD HAZARD: RARE RUNOFF: L Uw
MUISTURE CLASSE SUB-HUMLD STUNINESS NON-STUNY

PERVI1DUSNESS2 RAPID

1 BAR MOISTURE FOR CGJZ-2a7+2(=4:Q+208=142,
AH AND CGJl ARL GROUPED FOR CHEMICAL ANALYSLS.

LRI e e L I L R P R L S L T

LAl Al bl Ll L L Rl gl Ly Yy Ry Ry e T P N Y 2 AT Lt IS

PROF [LE DESCRLPTION

THICKNESS RANGE HORTZON COLOUR 1 TEXTURE STRUCTURE 1 STRUCTURE 2
HOHLZON UDEPTHICM) BOUNDARY
A H 0- 3 L] CLEAR 1040YH3.072.0 LOAM HASSIVE WEAK
SHOUTH BATRIX HKO1ST MEL LUM
GRANUL AR
€ LJd2 3= b 2- 6 CLEAR 2s5Y8.0/2.0 FINE SANDY MALLLVE WEAK
SHOOTH MATRIX MDIST LOAM MED UM
SUEANGULAR BLOCKY
PSCLOO
3 6= 19 - 24 AHHULP | 245Y5.0/2.0 SANOY LOAM MASS1VE WEAR
BRUKEN HATHIX MOIST LAMINATED(< 1 C(#M) COARRSE

SUBANGULAN BLUCK Y
PSCuo

C G2 19= 24 e- 9 ABRUPT 2aSYRa0/2aD FINE SANDY MASSIVE WE AR
BRUKEN HATRIX WOLST LOAM COAHSE
SUBANGUL AR BLOCK ¥
PSEULO

I ct 8= 395 a= la LIFFUSE 225Y540/200 LOAHMY SAND MASSIVE STRUCTUHLLESS
sMOOTH MATRIX MOIST SINGLE GHAIN

MATRIX ORY

1nnce2 ah- S6 21— 21 hONE Z225Y5.0/2.0 LOAMY SAND MASS1VE STWUCTUKELESS
SHMUUTH MATRIX MOIST SINCLE GHAIN
11 ca 56— Hb 11— 3& GHADUAL 245¥540/2.0 LOAMY SAND MASSIVE STRUCTURELESS
SMULTH MATRIX MOIST SINGLE GRAIN
11 ¢ cn g6- 93 o= a CLEAR 245¥5207/240 LUAMY SanD MASSIVE WEAK
SMOOTH MATRIX MOISY COARSE
SUHANGUL AR BLOCK ¥
PSEULS
11 ¢ Gz 93-103 & 32 10.0¥HS,.0/240 LAND MASSLVE STRULCTUHELESS
MATRIX MOIST SINGLE ORAIN
BROF ILE DESCRIPT IO
THICKNE 5SS CONSESTENLE ROOTS 1) MDTTLES #O1 S TURE
HORI1ZON  DEPTH(CW) AT SAMBLING
A h o= 3 SLIGHTLY LTICLKRY ABUNDANT MOIST
VERY FRIABLE FINE
SLIGHTLY PLASTIC VERT JCAL
EX PED
C G 3~ & SLIGHTLY STICKY PLENTIFUL BROMINENT MO1ST
VERY FREABLE FINE 10.0¥R4,40/0.0Q
NONPLASTIC VERTICAL
IN PED
< 6= 19  NON STICKY FLENTIFUL MOIS?
VYERY FRIABLE MED UM
NUNPLASTIC gBLleuve
IN PEO
< Gaz 19— 24 SLEGHTILY STICKY PLENTIFUL PRUMINENT MUIST
YLAY FRIABLE MEDIUM 10.0YRGaD/020
SLIGHILY PLASTIC HORIZONTAL
IN PED
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PROJECT: 924 - NTS: 9l 7 ICTORIAS BeCe SUMMARY DATED JULY 03,1979 PAGEI D2

FEEPESRTREIONRRAARCST A AL AN EREH ARG F R SRR SR NI ROR R ISP EP P T AN ERARERGENBREF TR RE R RSB I RT R AR RN P AO ARG GRS I

LRSS T LI N LY )

I1¢ 12 24~ 35 NUN HTICKY PLENTIFLI_ MDIST
. 0SE MED JUM
NmPLASTlC 0By IQuE
in PED
11 ¢ 2 35— BB NON STICKY VERY FEW HOIST
LOOSE YERY FINE
NONPLASTLC osLIQUE
IN FPED
I c3a Sh— Ub NON STICKY FEW MDIST
UuS| MED JUM
NONPLASTLEC HORIZONTAL
IN PED
T Gui 86— 93 RUN STILKY PLENT]I'LL CDMHUN MUIST
VERY FRLABLE MED D 1Ul
NONPLASTIC HﬂRlZUNTﬂL PHDH[NENT
N 540¥R4=0/6.0
11 € Gue ¥3-103 HUN SIIEKT F&l FEW MDIST
Lo MED FINE
NuNPLA:,TlL HnnlzmnhL PHOMINENT
iN PED 10.0TAS 0760

EERARARLGERCDRS B S BB AR ARSI RN S

b B el L el e i Al el Ry g L I T L Tt T T N L L P ST Ty

PRYSICAL & CHEMICAL DATA

SAMPLE & e 1 [
LAD SAMPLE ME THOCG VALUE SAMPLE ME THOD WYALUE ORGANLIC NITROGEN
HORILZUON-LDEPTH(LM. } SAMPLE 2 STATE S5TASE CARBOH X %
A a- 3 761{ase 2 2 8.3 2 4 4.8 2.92 .20
C oF - o
C 66— 19 T&IQ5T & 1 Sad 2 a 4.7 «18 «Q1
€ Gy2 19~ 29 761958 2 1 P 2 a 4.7 .21 a0l
f1 ¢ 24~ 35 761459 2 1 S.4 2 q a.7 »05 «0Q
11 ce EDt 761460 2 i 5.2 F4 a .5 .0 «01
I1 ¢ 3 56~ B& 761461 z 1 .2 2 4 a.b «02 .01
11 C gal do= 9. 7ol462 2 1 93 2 @ 4.0
11 € G2 93-103 761463 z H 5.5 2 a 8,8
EXCHANGEABLE CATIONS BUFF, (ME/100G) L+ Es Co
cA [ HA K DETERMINED B 5 8 HULK
HUR1ZON-DEPTH(CH o } PPM. PPH. PPM. DENSITY
A a—- 3 26 11.0 2a5 4.0 3
C 6J 3- 6
C 6= 19 .07 1.7 3.0 -6 «3
€ Gy2 19- 24 Nt 2.9 3.0 1.5 .3
I C za— 35 «Q7 1.3 Z2a0 .7 3
11 ¢ 2 35~ be .09 1.4 2.0 1.0 o3
11 ¢ 2 bo— 8 1.5 2.0 -1 o2
i1 € 641 Bo- ie6 2.5 o
It cu2 \}3—Il13 1.3 240 2 laeta
MOISTURE STATUS  PART. SIZE ANALY. (X PASSING) PARTICLE SIZE(X)
173 [ 3-3 5 MM L) w10 25 LEE- LI a170 107AL L0-2 v
HOR]ZOM~DEPTH{ ML) BAR . 8ARa. SAND SILY
AH o= 3
C GJl 3- B
&= kY
€ 6J2 19— 2a 5.3 lea
I cl 28~ 3% 8es 1.7
11 C 2 35~ BB 2.2 1.0
11 ¢ 3 36— a6
11 € 6Jl HE= 93
11 € G4z 93103 99.90 99420 97.00 90.70 59.20 .40 3.20 20 [
PARTICLE SIZE{X)
2u CLAY
HOR1ZAN-DESTHICNa ) TuTAL PR METHGDS. CODES:
AH 0= 3
< GJl 3- 1Y
C 6— 19
C GJ42 19— 24
11 ¢ 1 23~ 35
11 ¢ 2 35- 56
11 C 4 St~ O
I ¢ Gul L= 93
il < 6J2 Y5103 H

L T L e e e L Y e L L e bt Rl il it b st il iib il b aihbihibddd

METHODS
FIELL SAMPL L SLTE SELECTIDN SAMPLE PREMFARATION AIR DRY Wi1Tm GRINDING
i PliA(.llDN bAbE 2 MM, FILLD Pt PH-ME VL
X URGANIC CARBUN X NITHOGEH KJELOAHL (SEMI-MICRO)
ACID DICHRUMATL UIGESTIUN. FESDA T1TRATIOM ELECTRECAL CUNDUCT o
X CALU3 EUUIVALENT -PaSTE SATURATEG. MIXED
—RCL THEATMLNT  WEIGHT GAIN —INSTRUMENT CUNDUCTLVITY Cell -
HUCK DFnsll AWAILALLE P1 SOLUBLE SN DILUTE AcJD FLUOKRIDE
MPLE STATE DVEN DRY AVAILABLE P2
—m—_! oo VOLUME TER METHOU EATRACTARLE CU PERCHLORIC ACID
ATTERUERG L IM1TS EXTRACTABLE ZN PERCHLOKIL AC1O
PLASTIC LIMIT -] HOT WATER SOLUALE
—SAMPLE STATE DYLN DnY My Del MOLAR CALCIUM CHLORIDE
~METHUD EVAPDRATIUN SAND» SIL¥. ANL CLAY
LIUuID LIKMEY ~URUVER UF MATERIAL REMUVEW
~5AHPL}; STATE DYEN LRY CARBUNATES
ETH EVAPURATLON URGANIC MATTER
CA'Il(JNS(h\JFrtRle SALTS
~HLTHOD S MHAACS PH 7a0sseDISPL. DIST. ‘DlSPLRb[UN SODIUM HEXAME TAPHLSHPHATE
~ANALYTIICAL PRUC. ATOMIC AUSURPTION .
SPECIFIL GRAVITY PYCNROMETER METHOD
MDISTURE STATUS
~SAMPLE PRCP. CRUUND AND S1EVED
~SAMPLE STATE UVEN LRY
=ME THO! PRESSUNE PLaATE
SHRINKAGE LIMIT
=SAMPLE STATE OVEN DRY
~METHOD EVARPURAT 10N
CEC-BUFFERLD NHAAC s PH Bal2

FEAFEEICEIRE A PSRRI N AR AR A RA SRR TN IR REE R RIRR AR R R E AR SRR A SRR RRRAFI AR AR RN IR ARA S AR SRS G ER RN AE R LSRRI AN SRR GG NIRRT R ARRNRE 2R
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PROJECT : 924 NTSS

w2y 7
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FEERTENEFELERS FREERERISEFIETI RN RN S AN B ENSA AT KA AN SN S SN b S hb b
SOURLE AuuLVsls BRANCH
HISTRY OF ENVIRONMENT

VICTORIAR B-C. SUMMARY DATE:

JULY 031979 PAGE: 01

Ak E A SR SRR LA TR A IF TR ITRBAIEA NI S NAARIFICEN LRGP RS GRS RE IR AR GRS B G

NEWBERRY SERIES

GAlE OF LURYEY: 18 iD SURVEYORI RB VICa RES: ANAL s BRCHay W OF E
SAMPL ING PURPOSE S SEHI'-'DI:‘IAIL.ED SURVEY
PROJECT CUDES 24
LOCATION SLOPE
50 £} 90
1z 51 QQ REGD GLEYSOL(197R) 1«0
.‘I T¥PE: COMPLEX
STATUS MODAL S50TL CLASS: NEARLY LEVEL
AIR PHOTUGRAPMZ BC7549“102 PHASE: PEATY ASPE(" {DEG): 360
DFII.E SITE: LOWER SLUPE
LENG fmd: 403
HICRGTDPOGRAPHV. SLIGATLY MOUNCED
PARENY NATERTAL & LANUFORM
UPBPER STAAT LGRAPHIL UN1T
WEATHERINGS WEAK CHEHICAL
PHYSICAL (OMPal  STRATIFIGUCGHINEHAL)
CHEMICAL CDMP, MEDIUM ACIO/NEUTHAL
SPECe CLASTIC SANDY
SPECe CLASTLC SILTY
CUMM . CI.AST[C FINES
DRGAN 3 siC
GENETIC MAT.2 FLUY L aL
SUKFACE EXPRES.: LEVEL
DESCRIPTOH §F INACTIVE
ROCTING CGEPTHS A7 LMe SEEPAGE PRESENT DRAINAGE: YERY POORLY DRAIMED
FLUUD HAZARD: RARE RUNOFF 2 VERY SLOW
GROUNDWATER «DERTH: LR STUMNINESS T NON-5TONY
-1 H APPARENT PERV IOUSNESS: 5L
MOISTURE €LASSE AQUIL

BEEEENCEFPER SRR RN G AI RN AER P IT R ISR EEN ST RTARHE T H R R R}

PROFILE DESCRIPTION

THICKNESS  RANGE HOREZON COLOUR 3
HDAYIZON DEPTHILM) BUUNDARY
omn F4 o 19— 30 ADRUPT 10+0YR240/240
IRREGULAR MATRIX MOIST
< Gl 0~ 1z &= 1e CLEAR 5¢07S.0/3.0
SMOOTH MATRIX MOIST
10.0YR2+0/ %0
MATR1X DRY
C 62 12~ 37 23= 4o ARRUPT 5.075aD/240
SMO0TH MATRIX HMO15T
i1 € G1 37— A7 8- 14 AHRUPT 2s5T820/2
SHUUTH NATURAL uETIR
11 € G2 avT— &7 5+0Y5.0/240
NATURAL WFT/R
THICKNES S CONSISTENCE ROQTS 1
HORIZON DEPTHICM)
] 20~ ¢ ABUNDANT
MED TUM
DBLIGUE
L 61 o- 32 NON LTICKY PLENTIFLU
VERY FRI1AQLE MEDIUM
SLAGHTLY PLASYIC OBLIQUE
IN PEDQ
[+ 12— 37 NON STECKRY PLENTIFUL
YERT FRIABLE MEOIUM
SLIGHILY PLASTIC VERTECAL
IN PED
1} C G} 3 SLIGHTLY STiOKY PLENVIFUL
PLASTIC ME
HD‘*IZON'AL
N PE
11 € 62 47~ 57

LEEILLT LI TERIL LT 2L A LI AR L LS 2]

BEFRAFRIEPEES

206
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ThsATTREEN

EETYTYVYEYY

TEXTURE STRUCTURE 1 STRUCTURE 2
PEATY
SANDY LUAM MASSIVE WEAK
MEDIUM
AN(.ULAH BLOCKY
PSE
SANDY LOAM MASSIVE WEAK
MED [us
SUBANGULAR BLOCKY
PSEVOD
SILY LDAM RASSIVE WEAK
EOUCED COARSE
PLATY
PsStuDO
SILY LOAM MASS IVE
EDUCED
PORES |} MOTTLES 0 MD1STURE
AT SAMPLING
ABUNMDANT ®OlsT
MEDG UM
RANDOM
IN PED
CONT INUOWS
OENDRITIC
TUBULAR
PLENTIFUL HO1STY
FINE
08L 1QUE
1N PEC
CONTINUDUS
DENDRITIC
TUBLALAR
PLENTIFUL FEw KO1S5T
FiINE COARSE
VERTICAL DISTINCT
1N PED 2e5Y4.074.0
CONT INUOUS
CENDRITIC
TUBULAR
PLENTIFUL WET
FINE
HORI1ZONT AL
1N PEO
CONT INUDUS
DENDRITIC
TUAULAR
WET

[EEZEETS S RETELY |

LR e LR e e T P P TR P T LT Y
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PROJECT: 9Zd - NTS:  2J 7
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PHYSICAL L CHEMICAL DATA

RESOURCE AMALYSIS DRANCH
MINISTRY OF ERVIRUNMENT

VICTORIAS UsCa

SAMPLE # PH 1 PH 2
LAY SAMPLE  METHOD  VALUE SAMPLE METHLD  WALUE
HOR L 2ZUN-DESTHIEMa } SAMPLE # STATE STRTE
[ 20~ 0 T61637 z z 2 4 4.2
C Gt 0— 12 761634 2 1 2 4 Reb
C 62 12— 37 7ole349 2 1 2 4 A7
il C G 37— a7 7e1650 2 1 2 4 “els
11 C Ge 8T~ BT Telua & 1 2 L] Geb
PHYSECAL & CHEMICAL DATA
EXCHANGEALLE CATIDNS BUWFF « {HE/J100G) Ce Eo Co
CA MG Na K CLTERMINLD L]
HOR1 ZON-DEPTH{CMa ] PPM,
QM 20~ © 13.98 1405 »13 a0 3.9
L Gl 0= 1z de50 ala «18 .19 Gad
C G2 12— a7 2480 213 13 o111 b3
il C G1 3r~ 47 2«97 290 -18 1
1i C 62 ar= 57 4.59 29 r21 .23 19.0
PART. SEZE ANALY.(X PASSING] PARTICLE 51Z26d%)
#26 LETY o0 170 #200 TOTAL &9-2 U
HUHLZON-DEPTHR{LM,. ) SAND SILT
[ ]
C Gi
C Ga
11 C 61
1€ Ge 99.90 a99.70 99.50 99.20 9Y.00 1 78

SUMMARY DATEZ JULY 0341979

ORGANLG RITRUGEN
CARBDN X *
16+76 1,00
1.85 =11
«7Ta «0%
le5a +09
1e73 «10
ATTERBURG LIMITS
5 BuLK PLASTIC LIauic
PPM e DENSITY LEIMEY LMY
o858
31.3 34,0

24U CLAY
FOTaL

21

PAGL

0z

TrETFREERSY

P L L e T L T T B P T T L T Ty P T T P P T IV T ¥ ¥ ¥

£ METHULS . CODEST

AR RO R AR A ST PR RN ES RN A R R R RN PR AN RS Rk SRR R T FANRAF AR FSIRA I RA RSN IR AN I AR NER ARSI N R KRS ERR IR ERF I R EERBENE S SRR R BN

207



BRANIAA IS RIS AR NI T A A AR E R AR AN RN A RS RN E P I E RN NN O ST RN NF N RN N E R VR A E R ERA RN E N LR E S E PSRN E GRS ARSI o ik

SUIL2 RUT HERFURD RESOURCE AMALYSIS BRANCH
HINTSTRY OF ENVIRONMENT
PRDJECTZ 924 - NTSE 920 7 VYICTORTAs Bala SUMMARY CATEZ JULY 0341979 PAGE: 01
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RUTHERFORD SERIES

DATE OF SURVEY: 1% 10 76 SURYETOR: RB ¥1Cs RESs ANALe RCHews M OF E -
SAMPLING PURPOSES SEMI-DETAILED SURVEY

PROJECT CUDE: P24

LOCATION CLASSIFICATION SLOPE

LATITUDE (N} S50 20 00

LONGI TUDE (W b3 122 50 00 GLEYEDQ REGOSOLI(L978] x 10

PRECISAON (SECH: 20 TYPE: CANPLEX

ELEVATEION (M): 213 STATUS? MODAL SOIL CLASS: MNEARLY LEVEL

ALR PHOTOGRAPHST BC7S549— 25 ASPECT (DEG): 360
VHOF ILE 53TEZ LOWER SLDPE
LENGTH (M) = 403
MICROTOFOGRAPHY I SLIGHTLY NOUNOED

PARENT MATERIAL & LANDFORM

UBREN STRATIGRAFPHIC UNIT

WEATHERING WEAK CHEMICAL

PHYSICAL (OMP.: FINE LDAMY AND FINE SI1LTY
CHEMICAL COMPa2 HMEQIUM ACEID/NEUTRAL

LTY

COMM. CLASTIC 13 FINES

GENETIC MAT.: FLUVIAL
SURFACE EXPRES«: LEVEL
DESCRIPTOR 1% INACTIVE
RDOTING DLPTHR bt CMe SEEPAGE @ PRESENT DRAINAGE: VERY PUORLY DHALINED
FLOOD HAZARD: RARE RUNOFFZ YERY SLOW
GROUNDWATER -DEPTH: TR STUNINESS NUN-S5TONRY
=KINDZ APPARENT PERVIOUSHESS: SLOW

HOISTURE CLASSS SUB-AQUIC

1 BAR MOISTURE FOR CG17A9.01062+C63=35. 90

LR LR ALy e b L L S Rl R R L Ly T P Ly e P YT L e L LTIy

PROFILE DESCRIPTIAON

THICKNESS RANGE HORIZON COLOUR 1 TEXTURE STRUCTURE 1 STRUCTURE 2
HORLZON DERTH(CHM) BUUNDARY
C Gl 0+ 25 23~ 24 ABRUET 2¢5Y5.0/2.0 SILT Luam MASSEYE YEAK
SMUOTH MATRIX MOTST MED JUM
PLATY
PSEWO0
< G2 25~ 3§ le= 23 CLEAR 2.076+0/2.0 SILY LDAM MASS]VE WEAK
SMOUTH MATRIX MOIST COARSE
SUBANLUL AH BLOCKY
PSEUDD
CG3 aL- 56 20~ 23 ABRUPT 5e0Y3+0/220 SILTY (LAY MASSIVE WEAK
SMUUTH HMATRIX MOQLIST COARSE
PLATY
PSEUGO
< Ga b6b6— TS 8- 10 ABRUPT 2e5YS40/ 220 SILTY (LAY HASSIVE WEAK
S5M0ATH NATURAL WET/REOUCED LOAM CUARSE
BPLATY
PSEWD
OF B8 Ts5~ 79 2- 5 ABRUPT 10e0YRA LD/ 24D
SHOOTH NATURAL WET/REDUCED
131 ¢ 6 Tu- 93 12— 16 AGRUBT 5.0¥3.0/1.0 SANDY LUAM HMASSIVE WEAK
SMUDTH NATURAL WET/REDUCED LURHSE
ANGULAR BLOCKY
PSEUDL

THICKMESS -~ CONSISTERCE ROOTS 1 RPORES 1 MOTTLES 1 MDISTURE
HORIZON OEPTH(CME AT SAMPLING
£ Gl o— 25 SLIGHTLY STICKY PLENTIFLL PLENTIFUL COMMORN MaIsT

FRIABLE MEDIUM MED I UM F INE
PLASTIC OBLIGUE OBL EQUE PROMINENT
IN PED IN PED Ta5YRA.0/440
CONT INUOUS
DENDRITIC
TUBULAH
¢ 62 2o~ ab STICKY PLENTIFUL PLENTIFUL COMMON MOIST
FRIAHLL F ENE NEQIUH MEDTUM
PLASTILC OBL T QUE OBL1QUE PROMINENT
in PED 1N PED 10«0TR4:0/00
CONT INUDUS
LENDRITEC
TURUL AR
< G35 GHe By STICKY PLENTIFUL PLENTIFUL FEW MOIST
FRIARLE FINE ME - UM COARSE
PLASTIC OHL iQUE OBL 1QUE PROMINENT
IN PED iN PED 10.0YR.0/706.0
CONT ENULUS
DENDRITIC
TUaULAR
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SOIL: RUTHERFORD AESOURCE ANALYS1S BRANCH
MINISTRY OF ENVIRONMENT
PRDJECT: 929 - NTS: 924 7 VICTORIAW BaCs SUMMARY DATEZ JULY 03,1979 PAGES O&

PRI F TR PR a e P TE L

P T Tureamraraprpr arp e R S PR R PR e 2 e e S L e Lo Il P LI L Ll bl bbb i

CoLa 66— Th SLIGHTLY STICKY PLENTEFUL wET
FRIABLE MED [um
PLASTIC

CONT [NUGUS
DENDRITIC
TUBULAR

aF o 75— 78 PLENTIFUL wET
MEDIUM
oBL [QUE
IN PED
CONTINUQUS
DENDRITIC
TUBULAR

1t €6 TH=~ 93 PLENT1FUL wWET
FENE
ﬂEL;QUE
CONT INUOUS
DENDRITIC
TUBWLAR

e P e L e e L e L L e e e T e e T L L e L e e o

PHMYSICAL £ CHERICAL DATA

SAMMLE » L2 § B 2
Lag SAMPLE METHOD VALUE SAMPLE METHOD YALVE DHGANEC M1TRAGEN

HORE ZON=UEPTH{ CMa } SAMPLE 4 STATE STATE CARBON X x
& Gl Q- 23 PEL560 2 2 Ss1 2 4 L 4.57 232
€ 2 25~ 45 761591 2 1 5.3 2 a aed =97 «07
€ Ga 45— o8& To1892 2 1 Sed 2 £ 4.6 +&5 «06
C 6o Go— T35 761593 2 2z Sel 2 4 4.9 &.17 »32
OF H T5- Ta To1594 2 2 Se0 z 4 4.3 18.12 +B1
[rce 78— 93 TE1595 2 1 S50 2 L] A2

EXCHANGEAHBLE CATIONS BUFF.(KE/ 100G} Ce Eo Co MOISTURE STATUS

€A MG NA 3 DETERMINED Pl s a 173 15

HOAIZON—DEPTH{ LM} PPM . PPM .« PRy BAR S BARw
C G1 o= 23 Ge18 1.06 +38 +56 20s4 ita} 37 - 66,0 268.3
C o2 25~ &5 3-89 1.03 .22 32 14 .4 13.9 3e8 3 44 .0 115
€ 63 45— ot da 81 1,19 =18 +33 1143 192 29 .3 49,0 1.5
C Ga 86~ 75 13.3 10+06
oF g 75— 78 6.1 (203
11 € & Te— 23 12.4 2.9

ATTERBURG LIMITS PART . SFZE ANALY.(X PASSIHNG] PARTICLE SEZE(XY

PLASTIC L1QUID L4 %S "0 ftr0 200 TOTAL Sh-2 U euU CLAY
HOREZAN-DEPTH(CM, } cimiT Limzy SAND ST TOTAL
< 61 o- 25 7a 2
€ 62 25~ 4% 8o 20
< 63 45= 086 1 a5 54
C G4 &= TS
e B8 5- T8
I1¢c6c 7e~ 93 359 399 99.50 9B=70 FHe10 9Ta20 F3.90 5 37 2]

PP pppapsppmpep e TP R TR P P ERL L DR PR S S T L S S e L e e R S L Rl P et e A A et R LA b LAl i bbbl bl b ddd

FH METHODS s CODES:

PIERNERS

FEEPLEIRFERRABEA XS AESD L L] PEAERTTRRI NP REIRRDRY b ARESERIEATFIRY
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SolL: SANKEY RESOURCE ANALYSIS BRANCH
HINIS‘IR‘\‘ OF ENVIROMMENT
PROJECT: 924 - NTSZ Q22 7 TORIA s BaCa SUMMARY DATEZ JILY 03,1979 PAGL: 01
.tl‘ttt'tl.ttt:"l'.“'Ov't’!tt.".!lt‘...A.tl.‘ilt.(t!.tl!l"‘...t.!ll‘lltttttttt‘ i1 (212 T 7Y LTS T TE R LT F Ty PPy
DATE OF SUHWV SURVEYOR: Re VICy RE5. ANALe. BRCHa» M OF €

SAMPLING PU“PUSE' SE!X-OE"AILED SURVEY
PRODJECT CODE: 29

LUCATION CLASS]FICATlm SLOPE

LATITUDE(N) 3 S0 21 00
LONGI TUDE {W ) 122 50 QU REGH GLEYSOL{1%7a) x 1.0
PRECISION {SEC): 30 TYPES COMPLEX
ELEVATION (M): 213 STATUS 2 MOCAL SDIL CLASS NCARLY LEVEL
AlR PHOTOGRAFH BCI5ap- 25 ASPECT (DEGP: 360

PROFILE SITEI UPPER Si0PE

LENGTH

My 403
MICROGTORPOGRAPHY: SLIGHILY MOUNDED

PARENT MATERIAL & LANOFORM

UPPER STRATIGRAPHIC UNET

WEATHERENGE WEAK CHEMICAL

PHAYSTCAL CUMP. FINE LOAMY AND FINE SILTY
HMEDIUN ACYDANEUTRAL

SILTY

SPEC. CLASTIC § I
COMM., CLASTEC 131 FINES

GENETIC MAT.S FLllVth

SURFACE EXPRES.: LEVE

OESCAIPTOR 13 lNAchvg

ROQTING OEPTH?I B85 CH. SEEPAGE : PRESENT DRAINAGE: FDORLY DRAINED
FLODD HAZARD: RARE RUNOFF 3 YERY StLOw
GROUNDNATER —DEPTHI 1.2 M STONINESS: NON-STONY

=K INUT APPARENT PEAY IQUSNESSS SLUW

MOISTURE CLASS: Hus 1D

ADDETIONAL NOTYES

1 BAR MOISTURE STATUS FOR APsCG1,0G2=30.0

.C....t..t!ltt.lli!l"l""..!.!!tl“l“t“t‘.ti.O..0‘!1‘.!."!“.40.‘t“it“t.".t..!l.t'.l‘ltll‘t"‘.‘it!’.‘!l"!‘.tt""ltt.‘--tt

PRUFILE DESCRIPTION

THICKNLSS RANGE HOW § 200 COLOUR j COLOUR 2 TEXTURE STRUCTURE 1
HOR1Z0W OEPTH{CH} BOUNDARY
ap o~ 9 6= 11 CLEAR 210.0YRE «0/3.0 SILTY CLAY HASSIVE
SMOOTH MAIRIX MUIST LOaM
< Gl 99— 37 26— 30 ABRUP T 2a5Y5.0/240 SILTY CLAY MABSTVE
wvavY MATRIX mOIST LOAM
C wZ 47— 50 10— 15 CuLEAR S5eQ¥S20/1al SILTY CLAY MASS LVE
SMDOTH MATRIX MOIST LoAK
€ 63 Se- B3 31— 36 ADLRURT Ss0¥5.0/1.0 SILTY CLAY MASS1¥E
SMOUTH MATRIX HMDIST LOAM
€ G4 83= 99 9- 18 ABRUPT S+0Y5.0/1.0 SILTY CLAY MASSIVE
SMUUTH MATRIX WMDIST LOaM
1 € G oa-102 5= 13 ABRUR T 5.0Y8.0/0.0 SANDY LOAM MAS51IvVE
SMUUTH MATRIX WMOIST
i1 ¢ & 102-117 S40Y5.0/20 Se0Y5.0/3.0 SILYY CLaAY MASSEVE
NATURAL 'ETIREDUCEO NATURAL WET/REDUCED LDAM
PEATY
THICKNESS  STRUCTURE 2 COUNSISTENCE HUOTS 1 PORES I MDTTLES 1 HOISTURE
HOKIZON  DEPTHM{CM] AT SANPL LNG
AP 0= 9 WEAK TU MODLRATE STHC ABUNDANT PLENT LEUL HO1SY
AHSE VEHV FHTAB\.E F LNE MEOQI UM
GRAMUL AR PLASTIC oBL touE DEL [QUE
IN PED iN PEOD
CONT INUOUS
DENORITIC
TURULAR
< 61 P= IT WEAK STICKY PLENTIFLL PLENTIFUL COmuOoN MAIST
MEDIUM YU CUARSE FRIARLE FINE FINE WED UM
SUBANGLR AR BLOCKY HLASTLIC VEWYICAL UVBL 1GUE DiSTINCT
PSEVLD 1IN PED IN PED Z2.5Y¥0.004.0
CONT INUOUS
DENDRETIC
TUBULAR
< 62 I7- 50  WEAK SYICKY FEw FEW COMMON MG1ST
FINE 10 MEDIUM FR]ABLE FINE F INE MEDIUM
SUDANGULAH ULOCKY FLASTIC abL LQuF LBL[BUE DROMEMENT
PSEUDY IN PED IN PED 1020¥RG.0/640
CONT INUOUS
DENCRITIC
TUBULAH
. G3 S50~ 83 wEAK STICxY YCRY FEW FEW FEW MOiIsST
COARSE FRIAALC FINE FINE FIHE
subANGULAR BLUCKY PLASTIC aBL1QuUE OBL ] QUE PROMI NENT
P5L M PED iN PED 540¥520/6:0
CONTINUQUS
DENDLRLTIC
TuBULAK
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5013 SANKEY

PROJECTS Scd -

NTSE ded 7

RESOURCE ANALYSIS HRANCH
MINISTRY DF ENYLRUNMCNY

vic

TORLAy BaCa

SUMMARY DATEZ JuLY O3.197% PAGES D2

‘4"ctii‘|“'l"!‘.‘t‘lt’.“ltll‘!llt--tttux‘tllt!t!tt!tt‘tttt‘t“tittl?f.‘l"tl*'ltv.".tv"t’tt.tt.tl‘lI!i'ititt'.tit."tttt'.t'!’

C we 83— B4 WLAK STICKY PLENTIFUL FEW M0IST
COARSL FRIARLE MED [UM FInE
PLATY PLASTIC HORIZONTAL PRUMINENT
LAMINATEDLC & CM) IN PED 2+5Y3.0/4.0
CONT INUQUS
DENDRITIC
INTERST1T1AL
it C o P4 =102 WEAK NON STICKY PLENTIFL MOIsST
FINE TU MEDIUM VERY FRIABLE MELLUM
SUBANGULAR BLOGCKY SLIGHTLY PLASTIC UtL I0UE
PSEVOD N PE
CONT INULUS
DENDRLTIC
TUBULAR
111 ¢ 6 LOzZ=147 WEAK SLAGHTLY STECKY PLENTLFUL wET
COARSE FRIABLE MED 1UM
PLATY PLASTIC HORIZONTAL
LAMINATED(L 1 CM} N PED
CONTINUOUS
DENDRITIL

INTERSTITIAL

:tttttttn:lnxltlsa..n—ttttttnot.nuttvtttutiltttt:xIttvutvvttvsttyw;"tnimAAtnt-n.tttt..oo-stt.ntn:ntvtt.vt's-t»vv'vtottuu-ttot-—-tnn

PHYSICAL & CHEMICAL CATA

SAMPLE # L0 | PH 2
LAB SAMPLE METHOD VALUE SAMPLE ME THOO VALUE ORGANIC NITROGEN

HORLZUN~UEPTH(CH ) SAMPLE # STATE STATE CARHON X %
A P o= 9 T&LS30 2 1 4.+9 e 4 LRS- 228
C L1 9- a7 764841 2 1 S5a? 2 4 49 04
€ o7 3IT= 80 701542 2 1 5«2 z a 0a
€ 63 50~ &3 761543 2 1 Se0 2 4 0%
< Ga B3— ba TH15584 2 2 5.0 2 4 «la
I1 Cc 6 94~ 102 Tolbas 2 1 4.9 2 a4 203
11 cc 10Z2-1}7 Tol540 2 2 4.8 2 L -39

EXCHANGE ABLE CATIDNS HUHF . (ME/1006) Ce Eo Cao MOLSTURE STATUS

CA MG NA K DETERMINED PL 5 BUL X 154 15

HOR120H-0EPTH{ (M-} PPHM - PPM. DENSITY BARS BAH .
AP 0~ 9 SS9 1=96 «14 54,0 1640 253 1. 18 AZe3 10.0
< 61 9~ 37 Fe2S k60 0 Ted B Ba5 aZad 10-4Q
C 62 Ir— S0 2.T8& e85 20 Tel Ted 35a3 [2e¥ 10+0
C 63 50~ 83 Jat0 173 » 20 FT [-Y%-4 145
< Ga y3= Ga 12+4 1B.2
11 € G 4 ~102 0.0 23.1
111 € 6 102-147 L1.2 55.2 .96

"-410‘.‘..“.t‘...llt‘lttt.ll!"...‘!‘!.?#'-"Q.tQ’.l‘i'(t‘t‘Oll“.t““&lt.lt.!!"..!.!!!1.'.Qtl.t..‘lttnl‘t‘.ti..t‘s'.‘. HEh RN

P METHROS, CODES:E

1

WHZD 2%
H

20 130
3es»H2U SATURATION
SeweCACLL

SaseKCL

baasMAF

t.-lt"l."t!‘t-'t*.l"“&‘.“l.l‘tl""‘.t't‘.*#lt‘l“‘t‘tt'lt‘tl.l“‘tt.tt."!tll'l"1‘*!.'.‘."“8‘-t.‘ttllt-t‘t.l‘ttttit

N
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SUIL: SOl RESOURCE AMNALYSIS BRANGH
HINISTRY OF ENVIRONMENT
PROJELTE 924 - NT 52 Szo 7 YICTDR1A» BaCe SUMMARY OATE:D JULY 03,1979 PAGE: 01

bt AR R At bbb bl e L L L Y T T Oy B S PP LTI RN T Ty Y

SCOBIE SERIES

LATE OF SURVEY: 19 10 SURYEYURI RGO ¥IC, RESe ANAL. BHCHe, M OF E
SAMPL LHG PURPUSE D hEHl-DETAlLtD SURVEY
PROJECY LUBES 924
LOCATIUN CLASSIFLCATION SLOPE
LATITUOE ENY 2 S0 2£ QO
LUNGITUDE (w1t 122 55 o0 MEGO GLEYSOL(1976) L] 3.0
PRECLSIUN [5£() 30 TYPES COMPLEX
ELEVATION (M): 22w STATUSE MODAL SOLL CLASSE GENTLY UNDULATING
AIR PHOTUGRAPHZ OCTSa8-1 1 ASPECT {DEG): 360

PARENT MATERIAL

PROFILE SETE:

UPRER SLOPE

& LANDFORM

UPPER STRATIGRAPAIC UNIT

WEATHEHRING:

WEAK CHEMLCAL

SANLY

HEDIUM ACIO/MNEUTHAL
SANDY

LENGTH {ME:

NILRUTUPDGRAPHY 2 SLIGHTLY MOWNDED

CLASTIC 0

CUOMMs CLASTIC 1 INES

GENETIC MAaT.:Z FLuviAy

SURFACE EXPRES.: LEVEL

DESCRIPTUR &3 INACTIIVE

ROUTENG DEPTHS W LM SEEPAGE ABEE NT DRAINAGE ¢ PDORLY DRAINED
FLODD HAZARD: RaARE RUNGFF & SLOW
HOISTURE CLASS! FERHUMID STONINESS T NON=STONY

PERYIDUSNESS: MOOERATE

ADDITIONAL MOTES

1 BAR MUISTURE FOR CGI1=R1.%2lh2 59 pCGLAHB=12, 2035429 GADALT

e R e Ly L U,

PRUF[LE BESER!P" LDN

THICKNESS RANGE HORAZUN COLOUR 1 COLOUR 2 TEXTURE STRUCTURE 1
HOHI20N DEPTHLLN) BOUNDAKY
LFH 5= 0 [ ] ABRUPT 5¢0Y6e0/240
HROKEN
C Gy 0~ & 0= B ABRUVPT S5elYSeD’2a0 SILY LOAM MASS IVE
HROKEN MATHIX MOIST
c o2 o= 1la 6= 1z ABRUPT 285Y5,0/240 10:0YAZ. 04240 FINE SANDY MASSIVE
wAvY MATRIA MDIST MATRIX MOIST LOAM
& LHAHY - 23 6~ 11 ABRUPT 2+5Y5.0/240 FINE SANDY MASS EVE
WAYY MATRIX MOIST LOAM
€ 63 23— as 16~ 3t ABRUPT S«0rS5.0/1e0 SANDY LOAM MA S5 1VE
wAvY MATREX MOIST
¢ G4 a5- 61 AGRUP1 2+5Y5.0/2.0 FINE SANDY MASSIVE
WAVY MATRIX MOIST LOAM
[ b1- 70 $- 15 AHRUPY 5s0Y5.0/1.0 FINE SANDY MASSIVE
SHDOTH HATRAIX WOIST LOAM
11 ¢ 6} 70— 91 19~ 23 AERUPT 2.5Y5.0/2.0 LURMY 5AND HASSIVE
SMOOTH HATRIX MOLST
C Go LIRa ) - # AHHUPT 2.5Y5.0/240 FINE SANDY HASS 1VE
SMOQTH MATRIX MOIST LOAN
t1 ¢ 62 PB~10y LOAMY SAND HASSIVE
PRUFlLE Dl—SLRIPTlDN
TH1CKNESS STRUCTURE 2 CONSISTENLE ROOTS 1 PORES 1 MOTTLES 1t MOISTURE
HOHIZON DEPTHICM) AT SAMPL ING
LFH s 0 AGUNDANT MOIST
NEDYUM
QBL EQUE
IN PED
C G a- & WEAK SLKGHTLV STICKY PLENTIFUL PLENTIFUL Fen MOIST
MEDT UM FRIAB MLED JUM FINE FI1NE
ANGULAR BLUCKY PLA_S'I'JC HOR L ZOMTAL RANDOM PROM ] NENT
PSEUDU IN PED N PED 10.0YR4.0/6G.0
CONT INUOUS
DENDHITIC
INTERSTITIAL
C 62 6= 14 EaK SLIGHTLY STICKY PLENTIFUL PLENTIFUL FEW HOIST
COARSE FRIASLE MED { UM VERY FINE MEDTUM
PLATY SLIGHTLY PLASTIC 0oL 10uE HANDDM PROMENENT
PSEVOD P IN PED 10-0YR4.0/5.0
CONTINUDUS
DENDRITEC
INTERSTEITIAL
€ G+AHH 14— 73  wEA SLIGHTLY STICKY PLENTIFUL PLENTIFUL COMMON MOIST
CDARSE FRIABLE MEDLUM VERY FINE HEDIUK
PLA PLASTIC HOREZONT AL HUORL ZONTAL PROMINENT
PSEUDU IN PED IN PED 10.0YR4.0/640
DISCDN' [NULIU$
DENDR
IUBULnR
C 63 23— a5 VERY WLAK SEYGHTLY STICKY F‘I_ENTIFU\. PLENT IFUL FEW MOIST
MED] UM YERY FRIADLE MED 1 YEAY FINE MEDIUM
SUBANGULAR BLOCKY SLIGHILY PLASTIC RANDUH RANUOM FAINT
PSEUDD IN PEQ IN PED 10.QYRA.0/640
CONT ENUOUS
DENDRITIC

212

INTERSTITIAL
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I1 C G)

C Go

IT € G2

SC0H1E

4ab= 61
el- 70
70— 91
Gt~ 906
98-1068

HISS 9zd 7

WL AR

MEDIuM

ANGUL AR BLUCKY
PSEUVDGD

WEAK

MED1LM

ANGULAR GLUOCKY
PSEULQ

WEAK
LOAASE
PL.,

ATY
LAMINATEDIC 1 CM)

NEAK

PSEULA

WEAK

PSEULO

RESOURCE ANALYS]S BRANCH

MINISY
v

SLIGHTLY STI1CKY
FRIABLE
PLASTIC

SLIGHTLY STICKY
FRIABLE
SLIGHTLY PLALTEC

NOR 5STICKY
VERY FRIABLE
SLEGHTLY PLASTIC

SLIGHTLY STICKY
FR1AHBLE
SLIGHTLY PLAST(C

NON STICKY
VERY FRIABLE
SLIGHTLY PLASTIC

RY
1CTO

R1As BeCo

FEW
FINE
HORIZONTAL
1N PED

FEN

FINE
HOR1ZONTAL
IN PED

OF ENVIRONMENT

BLEMT LFUL
FINE

0B Taye

IN PED
CUNTINUOUS
DENDRITIC
TUBUL AR

CONT INUUUS
DENDRITIC
TUBULAR

PLENTIFUL
VYERY FINE
08L I QUE

IN PED
CONT 1INUOUS
DENDRITIC
TUBLULAR

PLENTIFUL
FINE

0BL IQVE

IN RED
CAONTINUDOUS

OENDRITIC
TUBULAR

PLENTIFUL
F
HOREZONTAL
N FE|
CONT1NUOUS

DENDRITIC
TUBULAK

SUMMARY DATEZ

CUMMUN

COARSE

PROM] NENT
i0.0YR4.0/6.0

COMMOUN

2a5¥4.0/040

FEwW

COARSE
PROMINENT
2+5Y2.0/4.0

MANY

COARSE
PROMINENT
F+5YRG.0/3.0

FEw

CDARSE

PROMLINENT
10:0YRAD/0 o0

JULY 0341979

PAGE : 02

Ry T T e Ly e ey SR R e YN I LI LT )

MO1sT

MO1ST

MoIsY

MOEST

BEREERERER NG F S RN EN IR AR IR ED R AR SR T AN FF SR EA LI AR N R SNAR T EERS R RR TR RN R I R LR AR SN AR AR RIS AR R PR RR AL EI R F SRS AT RS RS

PHYSICAL L CHEMICAL OATA

HORLZON—-DERPTH({ CHM4)

5—- 0
o= 6
66— 14
1a— 23
23— 45
45— &1
B1- 70
TO- 91
91— 98
98-108

LFH 8- 0
¢ GlL D— &

Gz 6 14
¢ GrARB 14~ 23

G3 23= a5
C Ga 45—~ 61
C oY 6I— 70
11 C Gl - 21
€ Go 91— 98
11 € a2 a-108
FMORLZON=DEPTH{CM.
LFH s- 0
C Gl - 6
C 62 &= 215
C GeAHB la— 23
C 63 23— a8
C 68 45= ol
C 65 el= 70
Il ¢ G} To=- 91
€ G& b~ A
i1 C G2 S8—-10Y

SAMPLE # PA ot PH 2
LAB SAMRLE  MEITHOD  VALUE SAMPLE  METHUD  VALUE ORGANIC NITROGEMN
SAMBLE w STATE STATE CARBDN X x
781b6H 2 3 6l 2 4 a5 24493 1.09
261669 2 1 548 2 4 5.2 . 5a 130
P616T0 2 1 6.0 2 a 5.2 a0 .02
P61b71 ¢ i 5.7 2 a 5.0 1.22 «a7T
7616372 2 t 5.6 2 4 as9 .23 0t
P61673 2 1 Se5 2 4 .7 +35 .02
ToI674 2 1 5.4 2 P 2.7
761675 @ h 5.t 2 & 4.7
761676 2 1 Set 2 N oy 4
761677 2 1 Set 2 a Aeb
EXUHANGE ABLE CATIOMS BUFF . (MES100G) Ce Ev Co
cA MG Na [ OETERMINED (3] 5 8 BULK
PPHe PPMa PPM. DEHSITY
3B.as TeEs -10 1.78 7308 18+%
3.92 1,14 »02 .34 6.9 Te 1.9 .3 1.1%
2.00 77 .03 w34 4.2 549 1.6 o 1.15
3.69 1.22 -05 .39 Ba? 4.2 N 3 l1a15
1.4) ) .0a s 18 2e9 3.7 .2
1,45 66 -5 .22 a.1 30 W2
Sa2 o
Sl .7
5.2 «5
5.3 1.1 1.20
MOISTURE: STATUS  PART. SIZE ANALYe(X PASSING} PAHTICLE S12E(X)
] 15 LY 260 170 2200 TOVAL 502 U 2U CLAY
BAR. BAR. SAND ST TOTAL PH METHODSs CODESE
i leesHZO 131
2Z.0 7.8 2eeeM2U 138
138 3.0 3aeeHZ0 SATURATION
20.0 Be& Qe reCACL2
7.3 3.0 SesekCL
10.8 3.0 € v aNAF
Yl 0 2220 3690 2Za0 aa 14 2
LLLLETE A E A Rt Rl SR Sl Sl Rl Rl Iy Pl I Pl LR Ll iRl IR NI R ILI Y FYY T Y LEY s4kk Endbhddhn dhmsnsnd ke
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SOt SISTER RESOURCE AMNALYSIS BRANCH
MINISTRY OF ENVIRUNMENT
PROJECT: 920 - NTS: Y2Hi0 VICTOR 1A+ BeCe SUMMAHY DATE:Z JuULY OJ.i97% PAGE: 01

IS T TN Ry Y ey e L R R L e L L L L L Ly I ey e e R Ry e Y L R e P LR A YT LTI L SRS I LY

SISTER SERIES

DATE OF SURVEY: 22 10 T SURVEYOR? Rd ¥IL, RES. ANAL., 8iCH., M OF E
SAMPL ING PURPOSE: SI'IK—BI‘TAILFD SURYEY
PROJECT CLUES 924
LOCATLION CLASSIFICATION SLOPE
LAFITUOE(N) S 50 30 00
LONGLTUDE (W )2 122 58 00 KEGO GLEYSOL{I9TE) 3
15k SECH3 30 1YPES CUMPLEX
ELEVATJON lN)‘ 24 STATUS S MUDAL SULL CLASS S NEARLY LEWVEL
AlR PHOTOGRAPH BCTSaE~23b ASPECT (DEG)T IBO
PROFILE S1TE: UPPER S51L.0VE
LENGTH (M2 B
MNICHOTOPUGRAPHY ? LEVEL
PARENT MATERIAL L LANOFORH
UPPER STRATIGHRAPHIC UNLT
WEATHERINGS WEAK CHtMLICAL
PHYSICAL COMP STNAT]F[ED(H!NEHAL}
CHEMICAL. COMP IuM ACIDSNEUTRAL
SPEC. CLASTIC S]L'IY
SPECe CLASTIC SANDY
GENET MAT .3 FLUV AL
SURFACE EXPRES.: LEVEL
DESCRIPTOR 121 INACTIVE
HOOTING DC&THE b6 CHa FLODO WAZARD: RARE DRAINAGE & PUORLY DRA!NED
MDISTURE CLASS: AQUIC RUNOFF £ YERY 5LD
STONINESS?E NUN-: STDNV
PERVIUUSNESS D MUUEHATE

ADLITIUNAL NOTES

3 BAR MOISTURE FOR AP1,LG=33.0+2CG1=5.7,

AR EHE RSP IR Y

PROFILE OESCRLIPTLEON

BT EEIN IO IPNLR

THYLENESS HANGE HUR LZOM COLDUR 1 CULOUR 2 TEXTURE STRUCTURE 1
HOREZON DEPTH{CHM) BOUNDARY
AP - 29 2z2- 30 ABRUPT IOnOYRA.O/BQO SILT LOAM YEHY WEAK
SMODTH MAYRIX MU COAHSE
SUBANGULAR BLUCK Y
L6 26~ 3o 10~ 12 AHRUP Y 5.0Y5:0/200 SILT LOAM WEAK
SMODTH MATRIX MORST MED UM
GRANUL AR
P5SEUOO
11 € w3 ELL L FERREE) CLEAR Ze5T4.072.0 LUAHKY SAND RASHIVE
wAVY MATRIX MOIST
11 € G2 ea- 7o 1i- 15 ABRUPT 225T4,072.0 LOAMY SAND HMASS IVE
SMDOTH MATRIX MOIST
111 ¢ 6 To— 91 14— 17 ABRURT LelY5.0/1.0 SILTY CLAY MASS IVE
SMODTH MATRIX HQIST LOAM
13 < ez Yi1-106 5¢0Y5.0/140 L00YR2.0/2.0 SILT Luam MASSIVE

MATRIX MOXST

MATA1IX MLIST

HILKHESS STRUCTURE 2 CONSISTERCE ROOTS L PURES 1 MOTTLFES CLAY FliMs 2
HORIZUN DEP]N((—H)
AP 0- 25 I'EAK SLIGHTLY 5TICKY PLtN'IJFUL PLENTIFUL MANT
FIN FRIABLE FINE FINE
ANG(ILAR aCKY PLASTIC RANDOFI HAND UMW PRUMENLNT
IN PED IN PEO 5s0YR3Ia0/% 40D
CONT INUDUS
DENDRITIC
TusuLAR
cC 25— 36 I'EAK SLIGHT\.Y STICKY FEw PLENT!FUL MANY
FRIA FINE F INE
GHAHULAQ DLAS‘IKC LBL L UUE UﬁLIUUE PROMINENT
PSEULO In PED iIN PLO BeOTRIL0/9+0
CONT INUUUS
DENDRITILC
TUYULAR
11 C G} 36— 6Hie VtﬂY ikll( NOH STICKY VERY FEw PLENTIFUL COmMMON
VERY FRIABLE FENE F1nE COARSE
SUBANGULAR BLOCRY MNONPLASTIC DBL Uk RANDDM PROMLINENT
FSEUDD IN PED IN pED 2¢579.0/0.0
CONT INUUUS
DENDRITEIC
ENTLRSTITEAL
I1 ¢ 62 ba- To V'l:ﬂV WE AK NORN STI1CKR! PLENTIFUL FEw
(3] VERY FH!AHLE F1NE MEDIUM
SUBANGUI.A‘C BLOCKY MUNPLASL?IC RANDUM PROMINENT
PSEW iN PED 10.0YR3.0/00
CUNT TNUGUS
DENDHIFIC
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SUIL: SISTER RESDURCE ANALYSIS HBRANCH
MINISTRY OF ENVIRONMENT .
PROJECT: 92J - NT 32 92J410 VICTORIA, BeCs SUMMARY DATE: JULY 03,1979 PAGE: Q2

LR e i e L L L L R L Y Y L T T T LT T TT T YT TR T P

111 ¢ 61 Po— 41 WEAK STICKY PLENTIFUL COMMON FEW
MEDIUM FRIABLE FINE CDARSE YERY THIN
FLATY PLASTIC 0BL [ QUE PROMLNENT IN YDIDS AND
PSEULDOD 10.0YR3. 0460 OR CHANNELS
CONTINUOUS oNe Y
DENDRITIC
TUBUL AR
151 € 62 91106 WEAK STICKY PLERNTEFUL
CDARSE FRIABLE F INE
PLATY PLASTIC 08L LQUE
PSEVCO IN PED
CONTINUOUS
SIMPLE
TUBULAR

PROFILE LESCRIPY ION

THICKNESS MOLSTURE
HOALZAON  DEPTH(CLM) AT SAMPLIENG

ALK o= 25 MaIsT
C G 25~ 36 HOEST
1T ¢ Gi dn- b4 HOLST
11 ¢ 62 4= TH MOI1S5T
11l € GiL 76— 91 Ma1sT
1L € 62 Si-10b MOEST

REERI SR IO FH ST T TP E I ORI FRAN I RRIRT R I TIAENA TR RN N SRER ST AR SRR EA LR N EN S kI N A S S IS NN A AR SRS RS RSk d sk bb k.
PAYSICAL 6 CHEMICAL BATA

LRI TSI L2223t 3

SAMPLE * PH 1 PH 2

LAB SAMPLE METHOD VALUE SAMPLE ME TriOD VALUE ORGANIC NITRUGEN
HORIZUN-GLPTHL CHa ¥ SANFLE ¥ SYATE STATE CARBON X x
AP - 25 761728 z 1 AeP 4 a 4.7 1.71 .la
<G 2= 16 T™IT2Y 2 1 S5 2 4 4.8 «87 <07
11 € 61 J0- &4 761730 2 1 Sah z 4 4.9 PRy «00
1} € 2 &= TE TOATAY 2 1 SeS 2 4 4.7
il € Gi T~ 91 Tel73e z 1 Sed 2 <+ de7
18l ¢ G2 ai-106 TOITIZ F3 1 .9 & 4 o3 Z2.22

XCHANGLEABLE CATIONS BUFF«{MF/100G) Cs Ea Ca HOISTURE S5TATUS

CA MG NA L3 PETERMINED 5 1735 15
HOR1ZON—DEPTH({CH.) PP, BAR, BAR.,
Ap 0- 25 S5e65 176 =30 «33 14,2 i aiab 11.0
Ca #5- 36 551 lebb .24 «20 134 led 41l 1.0
il € G1 36— 64 b0 .32 « 09 <09 28 i Te¥ Za%
1L € 62 b~ 6 -
111 C G) Th- 91 1.3
113 € w2 911406 Bel

PART« SILE ANALY.(X PASSING) PART ICLE S5IZE(®)

22 wan "o #170 200 62-2 U 2U CLAY
HUREZLON-DERTH{CM. ] SILY TOTAL
AP G- 25
CG 25— 36
11 € Gh 3o~ e
I1 C ¢2 Ba— 76
114 ¢ G1 To— Wi
111 ¢ G2 9)-10¢c PP 20 LLYS L YT+40 VoL 80 9680 r9 21

AEEFTFFSIFIEHFFH SN TERI ST NI RET TS R ESFREABERI AT ERE BN EER P TR RSEFE AN AN P IR N AR RR PRI CA S RER P ER P L AR ER PSRN RN RIS RB DRI R AR RS RS S

PH HMETHIDS. CODESE

20 kIS
JaweHEZO SATURATION
4 cacLz

EEAETERIRIIRLI RS F OISR R SOO SRR

LI IS TR S Iy L T ]

SERSBH A S AL MM A bR AR ISR kIS SN e RARTART ISR SER DI N ay
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SDILE SANGSTER RESQURCE AMALYSES BRANCH
MINISTRY OF EWYEHDHMEHT
PROJECTS 923  — NTSZ 924 7 YICTORIAY BeCe SUMMARY DATED JULY Q3.1%79  BPAGE: 01
» wereggneneen o xaness LYy LELTTY
BAYE OF SURVEYZ 32 10 76 SURVEYDR: RB  VICs RESe ANAL. BRCHe, M OF €
SAMPLIHG PURPUSEI SEMI-DE TALLED SURYEY
PROJECT CODEZ 924
LOGAT LON CLASSIFICAT I 5L0PE
LAT] TUDE €M) S 30 18 Qo
ONGI TUOE ¢v 122 a5 00 REGD GLEYSOLEIR7S) x 140
PRECISION ¢ 30 TYPE: COMPLEX

GECH
3

ELEVATIUN 19U STATUS? HODAL SOIL CLABS: NEARLY LEVEL
AL PHOTOGHARH BCTRBT=1 10 ASPECT {DEG): 360
PROFILE SITE; UPPER SLOPE
LEHGTH My T o
MICROTUPOGHAPHY ! SLIGHTLY WUUNDED
PARENT MATER 1AL C LANDFORN
UPPER STRATIGRAPHIC LNIT
WEATHERING: WEAK CHEMLCAL
FHYSICAL LOMP.I  STRATLFLED(MINERAL)
CHEMICAL COMPa HMEDIUM ACID/MEUTRAL
SPECs (AASTIC oY
SPEC, LLASYIC Ty
COMMe CLASYIL FINES
GEMETIC MAT.: FLuvia
SURFALE EXPRES.I LEVEL
PESCRIGTOR 12 INACTLIVE
ROOTING DEPTHE TR Ca. SEEPAGE R ABSENT DRAINAGE : BOORLY DRAIMED
FLOHID HAZARD: RARE RUNOFF 2 SLO
MOESFURE CLASS: PERMUMLD STONIMESS: NON=S FONT

ADODITIONAL NOTLS

| BAR ROISTUGE FOR APS) 3.7 .BLC1=30.3sLGATRaDeICGLTI0000

PERVIOUSNESSZ MODERATE

Y Ts - EIT1TY YTy
FROF [LE DESCRIPTION
THICKNESS  HANGE HOR 1ZON COLOUR 1 coLouR Z TEXTURE STHUCTLNE 1
FMOKEZUN OEPTHICH) HOUNDARY
ap 0- 21 20- 23 LEaR =O0YRI.Qr320 FINE SANOY wEAK
SMO0TR ATRIX MOIST Ok MED UM
SUHANGULAR BLUCKY
(AR
1 ¢ 61 2= 32 9- 13 GRADUAL 5207510280 10 40YR200/240 SILY LOAM EA
SMOUTH MATRTX MOTST HATRIX MOIST CDARSE
SUHAMGULAR BLOCKY
PSELDD
¢ 61 az- 42 6— 43 CLEAR 245Y5.0/2.0 FIHE SAHDY weAK
AMDOTH HATRIX #QTST LOAR COARSE
SUBAHGUL AN 6LOCKY
LETRLUST1]
11 € 67 LE S 7= 13 QEAR 7.574.072.0 SILTY CLAY WEAK
SHOOTH MATRIX MOIST LOAM COAHSE
SUNANGUL AR BLOCKY
PSLUDD
[ ESTEYS 6 GRADUAL 2p5Y540/200 FIME SANOY wEAK
SMDOTH HMATRIX MOTST LOAR HEL1Um
SUBANGULAR BLUCKY
PSEVOD
11 ¢ 6s 56— 64 s~ 8 GHAOUAL 21073.0/2.0 SILT LOAN AR
NAYY MATRIX WMUIST CuARLE
SULANGULAR DLOCKY
PSEUDO
[ 63~ 71 b= 12 CLEAR 2.57540/240 FINE SANDY AK
SNQOTH MATRIX MOIST LA COAMSE
SUBANGULAR BLIKKY
BSEULO
11 € ca Ti= 7o a= 8 CLEAR 5.075.0/2.0 SILY LDANW WLAR
SMDUTH HATRIX MOIST MED IUM
SUEAMGULAN BLOCKY
PIEVDO
C ue To~ Ta 2- a CLEAR 245¥500/240 SANDY LOAH wEAR
SmoOTH NATRIX MO1ST COAHSE
SUBANGUL AR BLUCKY
PSEUDO
Il ¢ Gs 79— ar - 10 CLEAR 5.0Y5.0/2,0 SILT LDAN wEAK
SMOOTH WATRTX WOIST CUAHSE
SUBANGULAH BLOCKY
PSELLO B
< 65 a7r- a7 — 11 CLEAR 5.075.0/2e0 FINE SANDY WEAK,
LuGOTH MATRIX MO1ST LOAM COARLE
SUBANGULAN BLUOCKY
PSEUDO
B¢ G 9¥-127 5.0Y5.0/3.0 SILT LDAM
NATRIX MO1ST COAMSE
SUBANGULAH HLOCKY
PSEULDD
BROFILE BESCHIPTION
THICKHESS  STRUCTURE CONSISTENCE ROOTS 1 PORES 3 MOTTLES 7 uylstuRE
HOREZON DEPTHECH) AT SAWPLENG
AP - 21 WEAX SLIGNTLY STICKY PLENTIFL PLENTIFUL uulst
MEDTUM FRIABLE MED 1M MEDIUK
GRANULAR SLIGHTLY HARD OBL 1 DUE 06 1 QUE
SUIGHTLY PLASTIC TN PED i BE
COMT INLDUS
CEWDRITIC
TUBUL AR
iy L 68 21— 22 WEAX TO MIDERATE SLIGHTLY STICKY PLENTIFUL PLENTIFUL COMMO! wol1sT
MED IUs FRIABLE MED1UH HED LM
GRANUL AR SLAIGHMTLY MARD wEQTICAL VERTICAL EROs] NENT
SEEUOG PLASTIC IN PED 10.0TRI 0/ 6.0
CONT INUDUS
GENORITIC
TUBUL AR
[t 43~ a2 WEAX sTi1CKY PLENTIF UL FLENTIFUL rFru worst
MED 1UM VERY FRIABLE MED1 LY EQ | U MEDI M
GRARULAR YERTICAL VERTICAL DISTINGT
FSEVDO PLASTIC oF IN PED £0,0TRE 00640
CONTINUOUS
CEMORITIC
TUBULAR

216




L T

Y L
- T SANGSTER RESUUHCE AWALTS1S BRANCH
. o0 RINISTRY OF ENYIRONMENT
FROJECT: 929 - NS ezs 7 VICTOREA, B4< SUMMARY DATE: JULY D3,I9TY  PAGE: 02
’ any cerrvey
11 ¢ 62 AZT- 51 MEAK sncxv PLENTIRGL AUUNDANT “OESY
FlnE FR1A MED] UM HED LUk
SUBANGULAK BLUCKY SUicHTLy MaRD VERTICAL oaLtoue
PEEUDO PLASTIC IN PED
EonT Envous
CENGRLTIC
TUBULAR
[+ 51~ 50 WEAR SLignILY STICRY PLEMTIFUL ABUNDANT DM nOLST
MED 2 UM veny MECTUm EENg COARSH
GRANUL AR OBLI1OUE 081 1aue bISTINCT
PBECDO SLIGkTLY PLASTIC iN PED iN PED 10.0TRS.0/4.0
CONT BruDu
DEMDRI1TEC
Al
11 ¢ 63 So~ 63 WEAK LEGHTLY STIGKY PLERTIFIR ADUNDANT many HOLST
FINE \uElIY FRIABLE MEDT L INE unnsE
SUBANGULAR BLOCKY SLIGHTLY HARD OBLTale OAL 10uE DILTIMN
SEU00 PLASTFC iN PED 1IN PEQ 10 BTRS 8600
CONT INUOUS
DENDRIT IC
TUBUL AR
c a3 @3~ 71 WEAK SLIGHTLY sn(xv PLENTIFUL PLENTIFULC cannom HO1ST
HEOF LM veRY PRI MEQ UM ry SE
CRAMULAR aBl1aue OBLI0uE BraTIH
PSEUDG H.IGHTI.' PLASTIC in PEO 1h PED 101 avRS c0s4 10
CUNT INUDWS
GENDRITIC
TuBULAR
I L G4 Ti~ T MCAK SLIGHTLY $¥ICKY VERV FeEw FLEHTIFUWL MWD1ST
FINE VERY FRIABLE FIHE o1
SUBANGULAR BLOCKY SLIGMTLY HARD oauuue Q6L fgue PRO EHEN
PSEUOD PLASTIC In PED 10-0wa 205040
CONT ENDDUS
DENDRETIC
TUBULAR
< Ga To- 7Y weAK MNUN STTCKY VERT FEw BLENTIFLL FEW mOLST
FaNe VERY FRIABLE FINE # i MEDIOM
SUBANGULAR BLOCKY SOFY veLIoUE um_ "t ouE PROMINENT
PEEVOO NONPLASTIC TN PED N PED 10.0TRILG/6a0
cuunnuws
OENORIT LC
TUBUL AR
Il ¢ a8 T9= BT WEAK SLIGHTLY STICRE PLENTLFL AN motsy
FInE VERY FRIABLE FiME MEQ 1M
JOUANGULAR BLOCKY SLIGHTLY HARD OBy 1GUE EROMINEMT
PEELO PLASTIC N BEG 1D.BYRA A0/ Ba 0
CONT | HUDUS
CERDRITIC
TUBUL AR
< 65 87- 97  wtak gLiguTLy STICRY ABUNUANT MANT moLST
F INE D1 COARSE
SUBANGULAR BLOCKY u.JGnT LY HA OBL1GYE PROMINENT
PSEVDQ SCIenTCY DLAsnc IN PED 1040YR8 207620
£ONT iNGOUS
DERDRITIC
TUBUL AR
11 ¢ G P12 MEAK SLIGHTLY 5YICKY PLENTIFUL COMMON *OLST
£ IHE YERY FRIABLE 01 UM CUARSE
SUBANGULAR SLOCKY SOFT OB ToUE PROWINENT
PAUDG SLIGHTLY PLASTIC 1IN P 10.0YK&LD/tiad
CONTINUOUS
DENORITIC
TUBULAR
L YT Y] LTI XY TN
PRYSICAL & CHEMEGAL DATA
SAMPLE # Pt M oz
LAB SAMPLE  METHDOD  VALUE SAMPLE  METHOO  YALUE QRGAMIC NITROGEN
MURE LON=OERYHICH . D SANOLE # STALE STATE CaRBGH % x
AP Tolhee 2 H 2 4 5.0 1.5a ste
1i ¢ @ 1565 F 1 2 4 Sed 1.a3 ~12
] Tel588 2 1 2 - 5.5 FETY »08
i1 ¢ Thlhe? 2 i z - 5.5 .66 «0%
[4 Tol564 2 1 z a D40 22 05
11 ¢ a3 Tols00 = 3 F] 4 Det .26 »05
Tol570 H H 2 “ G40
11 ¢ Ga 70in71 2 1 2 - B.t
C ca roLETR z 1 z a 8.8
e 65 Toldri z i 2 4 5.5
C 6u THEETA 3 1 a - Se0
11 ¢ o v1-|z7
EXCRANGEABLE CATIONS BUEF . (ME/RKDOG) C. €. Co HMDLSTUNE STATUS
oA L3 N 3 QETERM INED s Ak Lr3 15
HORTAN-OEPTHICH ] oML PEMSETY BAR. BAH.
AP o- 21 4.85 5T 05 26 T+b 2.582 19.%
ft ¢ e 21~ 32 8459 .75 11 32 13.9 37.2
=] 32— a2 3.84 P -07 Bt . 15.8
11 ¢ G2 az- 83 Tiae -73 w12 .25 10.0 3oz
Y] 51- 56 2.74 .28 09 19 A
f1cC 6a S6- &3 3.28 pre %10 ato s.0
c 63 63~ 71 2418 P .08 Lia 1.5
11 G Ga T1- ye
] 76— 79
11 C 65 79— 87
c 65 BT- 9T
I c ce ®T=127
SPHYSICAL £ CHEMECAL DATA
PART. SIZE ANALY.(X PASSENG) PARTICLE S1ZLix)
s FL 20 s1T0 szaa TaTay 502 u 20 cLay
HOREZON-DEPTH{CH .- } SAND Sy TOTaL
PH KETHUDS » CODKST
A B
11 C %1
118 <2 T
11 ATURAT|
FAR H20 SATURATION
L ce KCL
63 ©evoRAF
11 € G
C G
11 ¢ 65
£ 65
nc s 4 90 99,00 $9.20 92,00 LIM 22 74 -
LT LI TYTTTTY Y es [ .
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S0Iw:z SCULL ARD RE SOUKCE ANALTYSIS BHANCH

MINISTRY OF ENVIRONMENT
PROJECT: Y2J - NTSZ w2y ¢ VICTURIA, BaCas SUMMARY DATED JULY Q03,1979 BAGE: 4O}

LT R LY T I R PR I L Y]

PRy T T T T T T L T T T Y LIE PR ER I RS ELELRLY S L LR Y

SCULLARD SERIES

DATE UF SURVEYZ ] SURVEYOR RB VIC, RES. AMALe DOHLCHes M OF E
SAMPL ING PURPLSETD ..EH]vDL TAILED SURVEY

BROJECT COPESD LR
LOCATION CLASSIFICATION SLGPE
LATITUDE(ND = 50 24 DO
LONGITUDE (w) 122 52 00 REGO GLEYSUL{I197A) x 1.0
PRECISION (58¢)2 Jo TYPEZ COMPLEX
ELEVATILIQN (M35 213 S5TATUSS MODAL SOIL CLASS!: NEARLY LEVEL
AR PHOTOGRAPMI BLT5a9—~1 1 ASPECT {DEG): 36

PROFILE SETE UPPEH SLOFE
H!(RGTDPDG“APHY' LtV[L

PARENT HMATERIAL L[ LANDFORM

UPPER STRATIGHRAPHIC UNET MIDDLE STRATIGRAPHIC UNIT
WEATHEHING D WEAK CHEMICAL WEATHER NG WEAK CHEMiCAL
PHYSICAL COMP.:  STRATLFILD(MINERAL) PHYSICAL COMP.Z STRATLFIEOD(MINERAL)
CHEMECAL COMP.:  MEOJUM ACIO/NEUTRAL CHEMICAL COMP,.: MEDIUNM ACID N&UTHAL
SPEC. CLASTIC 1< SILTY SPEC. CLASTIC 1: SANDY
COMM, CLASTIC 1: FINES COoMM, QLASTIC 3: FINES
GENET L MAT,. > FLUYTAL GLNETIC MAT.: FLUV]aL
SURFACE EXPRES. LEVEL SURFACE EXPRES.: LEVEL
DESCRIPIOR 1% INACTIVE DESCRIPTOR 1% TNACTIVE
SEEPAGE S ABSENT ORAINAGE & pDUHLY DRAINED
FLOOD HAZARDS RARE AUNDFEF ¢ sLW
MOISTURE CLASS? SUB-AQUTC STONINESS? NuN—srqu

PERVIDUSNESSE MDDERATE

ADDI TIONAL NOIES

1. BAR MOISTURE FOR APRCG=34 u3+2LG=20ute

L L T L s e T T P PP T T T e

AREIREEAEIATAN AT

PROFXLt DESLRIPTIDH

THICKNESS — RANGE HOR 120N COLNLR 1 TEX TURE STRUCTURE 1 STHUCTURE 2
HORALZON QEPTHOCM) BOUNDARY
AP o- 17 16— 19 GRADMAL 2578007240 SILTY CLAY RASSIVE wE AK
SMUOTH MATRIX MOIST LOAM MED §UM TO COARSE
- SUGANGULAR OLOCKY
[ t7— a7 23~ 36 CLEAR 45¥5,0/2.0 SILTY CLAY MASSIVE WEAK TO MUDERATE
wAVY HATRlx HOTST Loam COARSE
SUBANGUL AR BL OCKY
PSEUDU
11 € 61 47— 80 7= 24 CLEAR 2aBY3.0/2.0 Laam HASSIVE WEAK
wAVY MATRIA MOIST COARSE
suuANGuLAN BLOCKY
PSE
11 € G2 60— B4 16— 30 GRAUUAL 2e5Ya.0/2 40 FINE SANDY MASSIVL WEAK TO MODERATE
wAvY MATRIN MQIST LuamM MEQLUM TO CUARSE
SUBANGUL Ak BLOCKY
BSEUDO
I € 63 Bo~118 SILT LUOAM HASSIVE WEAK

MEDLUM TO COARSE
SUBANGULAR BLOCKY
PSLUDG

1CKNESS CONS1STENCE ROGTS ) PORES 1 HMOTTILES 1 MOISTURE
ADRI1ZON DEPTH(CH) AT SAMPLING
AP o- 17 5TILKY PLENTIFLL PLENYIFUL MD1ST
FRLAELE MEDIUM FINE
PLASTIC LSL 10UE QBLIOVE
iN PEC IN PED
LUNT INUDUS
DENDRITEC
TUBULAR
[ 17— a7 aTlLKRY PLENTIFUL BLENTIFUL FEW MUIST
FRIARLE F INE FINE F INE
PLASTIL 0BL laut UBL 1LUE PROMINENT
1N PED 1M PO 2e5Y5e0/640
CONT LNUOUS
DENDRITIC
TUBULAR
It ¢ 6i 37— 60  SLIGHTLY STICRY PLENTIFUL PLENT }FUL CUMKUN MO1ST
VERY FRiABLE FINE FINE HEDIUM
LLLGHTLY PLALTIC 0onL FQUE auL e PROMINERT
IN PED IN PED S5eBYHALD/E4D
CONT INUOUS
OENDRITIC
TUBLLAR
i € G2 60~ b SLLGHTLY STICKY PLENTIFLL PLENT IFUL COMMON “U1ST
VERY FRIAQLE FINE MEQ UM ME D 1UM
FLASTIC VERTICAL URBL 1UUE PRUMENCNT
In PED IN PEOQ 5:0YRA.0/540
CONTINUQUS
OENDRITIC
TUBULAN
11 € 63 Ba-1la SLIGHTLY STICKY PLENT IFuL PLENT IFUL FEw mMO1ST
VEHY FRIACSLE EINE HMED IUm COARSE
5LIGHTLY PLASTIC VERTICAL ULl QUE FROMINENT
IN PED 1N PED 10 OVRILOFa.0
CONT INUOUS
UENDRITIC
TUBULAR

LEETTY FET LT YL LT Y Y ELE TP P

TEEARIE RSO ERR NN,

PErEr kY

LEIEI S PR IY LT ST YL 2 XY

LT L Y P PR LR T S P R T PR T R Y
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s0IL= S5CULLARD RESCURCE ANALYLIS HRARCH
MINISTAY OF ENVIRONMENT
FRUJECT: 923 - NIS: 924 7 YI1CTORIAS Bela SUMMARY DATE: JULY 03,1979 PAGE: 02

[Py PRy L R L R L L R R e e L L e E e L L L L L At AR bbbt

PHYSECAL & CHEMICAL DATA

SAMPLE # P PH 2
LAR SAMPLE METHOOD YALUE SAMALL ML THOD VALUE ORGANLC NITROGE N
HORELON—DEPTHICM.) SAMPLE ¥ STATE STATE CARGBDN X x
AP 09— 17 TE1518 z z Sea 2 4 4.8 le01 13
CG 17— a7 TEHE1319 2 b Seb 2 q 4.8 1.0} «09
1 c a1 aT- &0 Ter520 Z 3 5.5 2 4 406 alrd + 05
1L C Ge &0— 34 Tolb2k Z 1 5e3 2 4 Gty
1f C Ga 5a4-114 Tersez 2 b Sef 2 4 AeS
EXCHANGEAHLE CATIONS BUFF«[ME/ 100G} Ce Eo Cau MOISTURE STATUS
a MG NA L3 DETERMENED P11 5 BULK 3 15
HUR1ZON—DEPTH{LM ) PPM4 PPM. HENSLTY bAR S bAR.
AR 0= 17 .85 «78 09 »95 10e 7 54,0 Jus 1.10 ade? 120
C & 17— a? 2e85 «b 14 =50 Qe 8aasS 1.0 LaLYd 120
11 € 61 47— 60 135 +34 +15 -18 6«3 Ga0 b 330 @
11 € G2 b0~ 84 iCel le4
IT ¢ 63 Ba=11a 131 1.0 1.07

PART. SIZE ANALYa(X PASSING) PARTICLE SIZE(X}
. PH METHODS. CODES:
0 "zs «a% 250 ®170 2200 TOTAL s0-2 U 2U CLAY

HORIZON-DEPTH(CHM. ) SANO SILT FOTAL H2D 121

! HZO i3S
AP o- 17 20 SATURATION
<G 17- a7 ACLZ
il C G2 a47= &0 KCi
11 ¢ Gz 60— B4 v w s NAF
11 € 63 Ba—-1k14 98.+90 98+ 70 9B.10 IT+4A0 89.90 85400 29 65 6
) [T T . LRI F RN R SRR AE AR A A L A AR E IR S AR R NSRRGSR ER O AN IR SRR R EN O NI R
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$04L: VALLEAV

PROJECT: 924

NTS: 9zZ) T

RESOURCE AMALYSIS BRANCH

MINISTI

RY OF

ENVIRUNHENT
-

YICTOR1A. B.C

SUMMARY OATE:

SJULY 03.1979 PAGE? 01

b adda bl a Ll et e e et Al E AL L L L LAy Al e A L R L T Ty T Y Ny PP PP

VALLEAU SERIES

LOCATIOI
LATITURE(N}

PARENT MATERLAL L LANOFORM

UPPER STRATLGRAP

WEATHERBNG?2

COMMe CLASTIC 13
ORGANTICE

GENETIC NATa:2
S5URFACE EAPRES.
ODESCRIPTOR 1:

ADDITIONAL NOUTES

CLASSIFICATION PHAS

I BAR MUISTURE STATUS FUR AP=2140+C61721e3eCG2=45w 1:0FBL=102.7

DATE DF SURYEY: & 10 76 SURVEYOR: KB ¥1Cs R
SAMPL ING PURPOSES SEME-DETAILED SURVEY
BPROJECT COPEZ o243
N CLASSIFLCAT ION
50 22 CO
1?2 51 00 REGU GLEYSOL{L9T8)
30
213 STATUS: MODAL SOIL
BCTI549~k15
RIC UNIT
WEAK CHEMICAL
STRATIFIED (ORGANIC § MINERAL)
MECILM ACTD/NEUTRAL
SILTY
FIMES
FIBRIC
FLUVIAL
VEL
INACTIVE
SEEPAGES: PRESENT
FLOQD HAZARD: RARE
MOESTURE CLASS: PERHUMIO

E 1S QUMULILG

/3 BAR MOLSTURE STATUS FDOH OFBZ2=1ld.4

AR RPN AR FAT AL RFIRETRATN AN TIANGAET RO RO R RS RFI IR S h B S h S db b dkch Sh S b kxd b

PROFI1LE DESCREPTION

THICKNESS
HORIZON DEPTH(CM)

AP Lol -3
C Gl 15— 35
< G S6— AL
0o Fsl 45— o1
U Fpz 61— 70
11 ¢ & ¥0-100

THICKNESS

HOREZON DEPTH{LM)

AR o~ 1%
c Gl 16— 35
< Lz 35- an
U Fl a5= bl
O FB2 bi- Ta
LR S TO0-100D

BERRSEBERRER AT RO RN

220

HAMGE HMUR 120N
BOUNDARY
13= 19 CLEAR
SmOuTr
17— 23 CLE AR
WAYY
=17 CLEAR
wAYyY
13- 22 GRADUAL
SHUOTH
- 10 GLEAR
SHQQTH
STRUCTURE 2
WEAK

FINE TO MEDIUM
SUBANGULAR tLOCKY

WEAK

COARSE

SUBANGULAR 8LOCKY
PSEVOU

TO CURRSE
PSEUOD

TUu CUARSE

=y

srERERE

COLLUR 1

CeS5Y5w0/2e0
MATRIX MOTST

Se0YB5.0/240
MATRIX MDIST

10+0¥RI20/2+0
MATRIX MOIST

TeSYRIw0/ 24D
MATRIX MOI1ST

10»0¥A2w 0,20
MATRIX NMOIST

Se0GY4a0/120
NATURAL WET/REDUCED

CUONSISTENCE

SLIGHTLY STICKY
F1RM
PLASTIC

STICKY
FRIABLE
PLASTIC

SLIGHILY STIGCKY
FRIABLE
PLASTIC

SLIGHTLY STICKY
FHIABLE
PLASTEC

AR IR EZL I Xt

COLOUR 2

2+5Y0.0/2.0
MATHIN MOIST

5e0GYS54 0,120

NATURAL WL T2

ROOTS L

PLENTIFUL
FINE
oBL I aue
IN PED

PLENTIFUL
F ] NI
aqBLIQUE
IN PED

PLENTIFUL
FINE

QP TQuE
tN PED

ESs ANAL. BRCHes M OF E

SLOPE

10
COMPLER
NEARLY LEYEL
360
Tae

x
TypE:
CLASS:

ASPECT {DEG):
PROFILE SKTE:
LENGTH [W):

403
MICROTOROGRAPHY S SLIGHTLY

DRAINAGE §
RUNDFF2
STONINESS T
PERY IQUSNESS

FPODRLY ORAINED
PON

NON-3TONY

SLOw

whEThRSLREAES

TEXTURE

LOAM

SILTY CLAY

LOAM

SILT LOAM

PEATY

PEATY

SILTY CLAY
DX IDIZED  LOAM

MOUNCED

ARBERFRERSERFSREER FERFET TN

STRUCLTURE 1

MASS( VE

MASSIVE

HA551VE

HASSIVE

MASS]VE

MASS1VE

LAMINATED{< ) CH)

PORES 1 MOTTLES 1 RAISTURE
AT SAMPLING

PLENTIFUL COMMON malsT

FINE FINE

OBL 1QUE PROUMENENT

IN P 1020YR4.0/640

CONT IHUDUS

DLNORITIC

TUBULAR

PLENTIFUL HMANY ®ALST

MER UM MED UM

OBL IQuE PHROMINENT

IN PED S+ 0YRA+054,.0

CONT INUGU S

DERDRIT LC

TUBULAR

PLENTIFUL FEW O] ST

FI1NE MED UM

OBLIUUVE PROMIMENT

1IN PED 5+0YRS.0/8.40

CONT 1NUOUS

DENDRITIC

TUBULAR
HMOIST
MOIST

ABUNDAMT LI

F INE

OPL [QUE

™ PED

CONT INUOUS

DENDRIYIC

TuBUL aR

AT R P LT R P T P et e T S PR L P LR Ry S L TR L T LI TP T Py
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50803 YALLE AU RESOUKRCL ANALYSIS HRANCH
MINISFRY UF ENVIRONMENT
PROFECTE 92J -~ NYLL Y2 T VICTURIAC Helo

SUMMARY DATE:

JULY 0441979

(XTELL LY L]

BAGE: D2

L Ly Y Ty ey T R T L e E e PP P R e Ry e e LI e e L R R Sl i L Ll St

FHYS51CAL L CHEMICAL DATA

SAMPALE # Pro PH z
LAbB SAMPLE METHOO VMALUE SAMPLE METHDD YALVUE URGANIC NITRUGEN

HORIZON—UERTHI LM} SAMPLE # STATE S5TAFE CAHBON X X
A ¥ Tol923 2 1 Ded 2 a 4.8 162 «ll
Cc Gl 7651524 2 1 5.2 2 4 L) 201 »lb
C G2 7elo2h 2 a2 A.9 @ a qFeS 251
u FBL 761526 2 2 a.4 2 4 qFed -8
O FBx r61527 2 2 4.3 2 4 4.0 156
1t Co 761528 2 2 4.9 2 4 4t 333
PHYSICAL L SHEMICAL DaTa

EXCHANGUABLE CATIUNS BUFFa IMEZ100G) Cs Eo Cu MUISTUVRE STATUS

cA MG NA & DETERMINCD Pl 5 BULK /3 15

MNOR]ZOM=DEPTHI{CH ) PPH . PPMa DENSITY BAR. BAH.
AP a- 15 Gel2 1e1l8 08 56 i0.0 Teld lel 93 J0ed 7.8
< 0l 15— 35 beln 181 » i3 230 12.% Aa9 32.3 +93 - 9.8 8.8
C G2 35~ ah 11.05 Jda iS5 17 a3 31a0 4ed J5e5 te.0 2567
0 FB1 45— 61 Ta48 Ze3d -3 27 58e2 3e2 6l.%
a FBz H1- 70 e
I1 L o6 r0-100 15«3 Sq.9

ATTERBURG LIMITS PART . SIZE ANALY.{X PASSING) PARTICLE SIZE{X)

PLASTIC Lluvio 25 s =0 170 200 20-2 U 2U CLAY
HORIZON-DEPTH(CMa } LEMIT LIMET S TOTAL
A P O= 15
c 61 Lo~ 35
¢ 62 35— 45
QO FBL 93— &)
Q0 Fuz ©l- To
I caé 70100 bHa Y Blab 9260 B7.70 83.30 Tea30C Toa 70 &b 34
AERLRBRASEAS ARSI MBI ES I ER AR ESE RS AP REFASEFSERRERRE R CFRREF RN RIS RFT IR RN PR RN F bk b AIERNES Ead IRRERE

PH METHUDOS. LODES:

20 135
«H2Q SATURATION
sLACLZ
KCL

ET
LIR]

TERERBAE

L LT T Y T R Ty T T e e T L R L eI R i R e T s e s L R R el s 2]

44|
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SDIL: WILDFONG RESOURCE ANALYSIS BRANCH
MINISTRY OF ENVIRONMENT
PROJECTS 924 - NTS: 924 7 VICTORIA, 8.Cs SUMMARY DATE:D JULY 03,1979 PAGE: D1

R EES SRR RN AR NN AN AT R RN A PR RE R NIRRT IR IR TR A PR ER F AR AR RS SRR FA I RNS RS AR IR B A ER S Bk R S s S F I F S b AN koA Ik Hb S A S b dhwd

WILDFONG SERIES

DATE OF SURVEY: 21 SURVEYORZ RB vYIiC, RES. AMAL. BRCH.e M OF E
SAMPL ING PURPUSE: SEHI—DETAILED SURVEY

PRUJECT CODE: 24

LOCATION CLASSIFICATION SLOPE
LATITUDE{N) 2 S50 29 00
LONG1TUDE (W) 122 L8 00 GLEYED REGDSORL (1978} x 1.0
PRECISE € SE. £ TYPES COMPLE X
ELEVATION (M) 229 STATUS:S MODAL SDIEL CLASS NEARLY LEVEL
AIR PHOTUGRAPHZ BC7546-193 ASPECT (D I 360
PROFILE 5ITE= URPER SLORE
LENGTH

HlLRUlUPUGRIF’HY' SLIGHTLY MUUNUED

PARENT MATERIAL & LANWNDFORM

UPPER STRATIGRAPHIC UNIT

wEATHEMTHGS WEAW, CHEMICAL
PHYSICAL COMP.: STRATIFIED(MINERAL])
CHE | MECIUM ACIO/NEUTRAL
SANDY

SUR - 5 L L
DESCHIF’TD“ 1t INACTIVE

ROQTING COEPTHS 113 ChHe e EPAGE & ARSENT DRALNAGE & lHF’ERH:(I’LV DRAENED
FLOOD HAZARDIZ RARE RUNOFF S YERY
MOESTURE CLASSE HUMID STONINESS ¢ NUN-SIUNV

PERYIDUSNESS2 MDOOERATE

ACQDITIONAL NUTES

I BAN MOISTURE OF APS15:4+CGl85.0+2C00a3022306J1 5804 3CGI2T1028

L e Ry e R TPy P e I e I e 22 R e s 1

PRDF.\I.E DESCHI P'l i0m

THICKNESS RAKGE HUR1ZUN COLOUR 1 TEXTURE STRUCTURE 1 STRUCTURE 2
MOKLZON  OEPTH{CM) DOUNDA RY
LI 0=~ 16 13- 20 ABRYRT 2,579 ,0/2+0 FiNE SANDY VERY WEAK wEAK
WAYY MATRIX MOIST LOAM COARSE FINE
GRANUL AR GRANUL AR
€ G 16— 24 9- 11 ABRUPT Se0Y520/240 SANDY LOAM MASSIVE WEAK
wAYY ®ATRIX MDIST MEQIUM
suuANGULAH BLOCKY
PSE
11 C 64 24— 32 5- 12 ABRUPF S520¥5eD/ 320 SILTY CLAY MASS IVE wWEAX TO MODERATE
SMOATH MATRIX HOEST LDAN MEOQ f UM
SULANGIH AR BLOCKY
PSEUDD
i1l € Gusy S2- aZ Kol T4 ABRUPT Z+5Y8,0/4.0 FINE SANDY MASSIVE WEAK
SMOOTH MATRIX MD1ST LOAM MEDIUM
ANGUL AR BLUOCKY
PSEUOO
IH ¢ GJ2 az— o3 16— 23 ABRUPT 2.5Y8.0/4 40 SILT LOAM MASSIVE WEAK
WAVY HMATALIX MO1ST MED YUK
AMGUL AR BLOCKY
psEULA
Il L 6Ja 63— 73 8- 11 ABRUP T 2a5Y5.0/240 SILT LDAM MASS TVE wEAK
SMOUTH MATRIX MDIST MED IUM
PLATY
PSELOQ
IJi C Gta TI-113 2a5¥a40/240 SANDY LOAM MASSIVE WEAK
MATRIX MDIST COARSE
PLATY
PSEVOU
THICKNESS CONS LIS TENCE RUOTS 1 FDRES 1 MOTTLES |1 MO1STURE
MOR[ZUN  CEPTHICM] AT SAMPL NG
AP o= 16 SLIGHTLY STICKY PLENTIFUL PLENIIFL&. MOIST
VEHY FRIABLE MEC JLUmM FINE
SLIGHTLY PLASTIC HORTZONTAL HANDOM
IN PED [N PED
DISCUNT INUOUS
QENMORETIC
INTERSTET LAL
C GJ lo= 24 MNON S‘ILKY PLENTIFUL PLENTIFUL FEW MOIST
VERY FdlAl MEQIUM VERY FINE FINE
SLIGHTLY QLAS'I‘ Ic HORIZONT AL HANDOM PROMINENT
IN PED ~ PED J0.0TR4+0/%,0
D] SCONT ENUOUS
DENDRETIC
INTERSTETIAL
I € tJ Pa— 42 S5TICKY PLENTIFUL BLENTIFUL FEW MDIST
F 1M HEDTUM FINE COARSE
FLASTIC HDH1ZUNTAL UHL I QUE PROMIMENT
IN PED 1N PED 10, 0YHA. 0,8, 0
CONT [NUOUS
DENDRITIC
TUBUL AR

222
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HAMNCH
SOILz W ILDFONG RESOURCE ANALYSIS B

MINISTRY OF ENVIRINMENT ~ . . .
PROJECT : 924 - NTS: 929 7 VICIUR1A, Bele SUHMMARY DATED JULY 0J41979 PAGE : O

P LR R Y LY L L e R At T R LR s D L YL L e P e L L L e L Tyt s T T

i C GJL 32~ 42 SLIGHTLY STICKY PLENTIFUL PLENTIFUL FEW MOIST
VYEHY FRIAWLE NEDIUM VERY FING MED I UM
SLIGHTLY PLASTIC 0BL 1auE RANDOM OISTINCT
IN PED IN PED L0eBYRY.0/440
D ESCONT INUDUS
DEWNDHITLIC
INTERSTITIAL
111 € 6J2 42— ba SLIGHTLY STICKY PLENMT IF UL PLENTIFUL FEW NOEST
FRIABLE MEDILM FINE MEO 1M
PLASTIC OGL 1QUE RANDOM DISTINCT
IN PED IN PED 10.0YA%.0/6 .0
CONT INUOUS
DENDRETIC
. TUBMLAR
1Lt € 623 63— 73  SLAGHTLY STICKY PLERTIFUL PLENTIFUL Ftw MOIST
FHIABLE MED UM FINE CUARSE
PLASTIC GBL IQUE OBL IQUE OISTENCT
IN PED In PEQ 10.0YR5a0/L0u 00
CONTINUDUS
DERDRITIC
TUBULAR
151 € cus T3-11 4 SLAIGHTILY 5TICkyY FPLENTIFUL PLENTIFUL COMmMON MulsT
FRIABLE FIRE FINE FINE
PLASTIC aBLIqQuE oeLiaue DESTINCT
1N PED 1IN PE 10-0YRA.0/6.0
FESCEREEREEREIBEEITRRDERI LR AR KA A A AERH E SRR 0O TEIIRERTI RN AL e R e P L TPy
PHYS1CAL £ CHEMICAL DATA
SAMPLE # PH 3 Prt 2
LAD SAMPYLE METHOD VALUE SAMPYL £ METHDD VALUE ORGAN|C NITROGLN
HOREZON-UERTHICH. } SAMPLE # STATE STATE CARBON x x
AP a- 16 TGRTOE 2 1 55 2 4 5.9 - 06
€ G2 16— 24 761703 z 1 &3 2 4 Se7T -0k
1l € Gd 264~ 32 T6AT QS 2l 1 5:9 F 4 5.2 -0
15k € GJIl 32— a2 761705 2 1 5.7 2 4 b0 «03
111 € Gu2 4z~ 63 751706 2 ) 5.5 2 q 4B +03
FIL € 6J3 €3- 73 764707 2 1 Se7 2 a 5.0
ill € Gura r3=13 T6r708 2 4 Sa7 2 a4 Se0
EXCHANGEABLE CATIONS BUFF.{ME/100G} Cs Ev Ca HO1STURE STATUS
cA MG NA K DETERMINED P1 5 HULX [V 15
HORIZON—OERTH(CM + ) PPM, DENSITY HAR BAH .
AP 0- t& 5306 -03 29 Be.0 1.2 1.05 Z0e3 Se
€ G& 16= 2a 2.27 «03 .22 40 0.0 Sed 245
AL C GdJ Za= 32 Q2 .06 »55 E7.Q De0 422 143
1L ¢ GJ1 32— 42 he08 04 24 Qa8 B« 1345 ET3-3
s € Ga2 &2~ 63 RaasS + 09 27 .9 0.0 271 el
LIk & GJ3 63— 73 0.0
1EL € Gus TI~41E 0.0 [ % 1]
PART. SIZE ANALY, (% PASS5ING) PARTICLE SIZE(X}
2170 #200 TOTAL 50-2 U PU CLAY
HOKI2ON=DEPTH( M, } SAND SILY DTAL PH mETHUDS, CODES:
AP 0- 16
c GJ o~ 24
1 € GJ 28~ 32
Iil € GJ1 32= oz
Il1l1 € GJz 42— 3
ItF C GJI3 &3~ 73
111 € GJa T3-113 P3.80 2090 a9 ag =

BEISKRRNFEEETI ST ENNSERNE R RO b

bbb i e L AL L L LT L LT L T P P P

LI R S T R P TS Ty ¥
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SOIL: WULVERINE RESQUACE ANALYSIS URANCH
MiNISTRY OF ENYIRDNMENT
PRUJECT: 4Y9zd - NIS: 924 7 VICTORIA. B2Ce SUMMARY DATE: JULY 03,1979 PAGES 01

L L Y T Ty P Ty Py P TP P T T e Y

CEERIES S IR T ER N PR LRSI R R RS R SR 2 IR Y TSI NS S Y

WOLVERINE SERIES

DATE OF SUNVEY: 18 10 SUIVEYORS RE V1Cs RESas AMAL. BRCHas M OF E
LSAMPLING AJPUSE! SEHI—DETAIL&D SURVEY

PROJECT CODE: S2a

LUCATION CLASSIFICATION SLOPE
LATITUDEd N2 50 2m O
LONGLTUDC (W) 2 122 54 0U GLEYED REGUSOLU1978B) x 1.0
PHECLSION (SEC): 30 TYeE: COMPLEX
LLEVATION (M 213 STATUS L MODAL SO0lL CLASS: NEARLY LE VEL
AIR PHOTUGHAPH? OCTSAP-2TS ASPECT {DEG): 3bd
PROFILE SIT| UPPER SLOPE

TH dm)3 57
M1CRATOPOGRARHY S LEVEL

PARENT MATERIAL & LANOFORM

UPHER STHATIGRAPHIC UN1T

WEATHERINGS -EA: cnunlan

BHYSICAL COMP. SAN

CHEMICAL CUMPS MEDIUH ACID/NEUTHAL

HPECs CLASTLIL 1:X SaND

COMM, CLASTIC 8 FINI:S

GEMET1L MaF, FLUVlAL

SURFALE EXPRESa3 LEW

DESCRIPFOR 3% lNALrlv&

ROOTING DEPTH: 52 (M. SEEPAGE L ABSENT ORATNAGE S IMPERFECTLV ORA INED
FLQUU RAZARD: RARE RUNQFF MED iU
MOXSTURE CLASS:Z AUNTD STONINESS: NDN—STDNV

PERVIDUSNESS T MODEHRATE

ADDITIUNAL =OTES

1 BAX MDISTURE FOR APR4.HeC1=3a34CR=242¢CGJ170ada

AR R AR ER AT EE TR TR AR TP AR P AR RN A FI X RN A F AR RN F R RESR R F RS R R F R AR AR FRNRERR IR EAR AN OB A TR N AR S

[T TREIFEIE S 1S

F’R\'.f ILE DEMHIPI lam

THICKMESS  HANGE HORLZUN COLOUR L TE X TURE STRUCTURE t STRUCTURE ¥
HOR1ZON DEPTH{LH) HUUNDARY
A P o t1 AURUB I 245Y4.0/2.0 FINE SANDY MASSIVE wWEAK
SMUUTH HATRIX MO1ST LDAM MEO TuM
ANGUL AR GLULKY
[ ] 11- 24 e AHRURT 2.575.0/2.0 SANOY LOAM HASSIYE VERY WEAR
SMOUTH MATRIX MODLST MEGIUM
PLATY
R SEVUDOD
2 23~ 46 20— 26 ABRUPT 245Y5.D/2.0 LDAMY SAND HASS1VE VEHY CEAK
SMOOTH MATRIXN MOIST LABIMATED(S 1 CM)
SUBANGULAH BLOGKY
PSELOD
€ GJ1 q6~ 52 a= B ABRUPT 245Y3.0/240 FINE SANDY MASS 1Vt WEAK
SMOUTH MATRIX MOAST LOAM MED IUm
ANGUL AR BLDCKY
PSEUDD
C Guz 52- ot 6= 12 RUKRUST 2atY500/2adl SARDY LOAM HASSIVE VERY WEAK
SMODTH MATRLX MUIST LAMINATERIS 1 CMP FINE
PLATY
PSeUDL
[E-NE ] o1= 84 la— 26 ABRUPT 2e5Y540/240 LUAHY bHANG HASSIVE YERY WEAK
SMUUTH MATRIxX MOIST MED IUM
PLATY
BSEUDD
C GJa Ha~118 5+078.0/Z00 SANDY LOAM HASSIVE WEAK
MATRIX M0OIST LAMINATEDI(S t CM} MED IUM
SUBANGULAR HLUCKY
PSEVDO

PROFILE DLS(RIPTION

HICANESS CONSISTENCE RODTS L PORES 1 HMOTTLES 1 MULSTURE
HOM1ZUN beIn(Cnl AT SAMPL ING
AP u= 11 SLIGHTLY STICKY PLENTIFLL PLENY]FUL CDMMnN MO1ST
FRIABLE MED LUM FIN
SLIGHTLY PLASTIC udL 1QUE HANDUH PRQH]NENT
1IN PEC IN PEO 10,0YRAL0/620
CONT LNLOUS
DENDRITIC
TUBULAR
() 1L- 23 NGN STICKY FEW PLENTIFUL HOIST
VERY FRIABLE MED [UM F1NE
BLEGHTLY HLASTIC oBL 1QUE KANDDM
N RED IN BED
CONTINUOUS
OENDRITIC
INTERSTITIAL
c 2 z3= ab  NON STICKY FEw PLENTIFUL HOLIST
VERY FRIAULE MED JUM FLNE
SLIGHTLY PLASFIC DBLanE RANOOM
IN PED N PED
CONTINUDMS
DENDRITIC

INTERSTITIAL
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SOk WO VERENE RESDURCE ANALYSIS BRANCH
MINISTRY OF ENVEIRONMENT
PHOJECTS 924 - NTS3 @2y 7 VICTORIA, B+C» SUMMARY DATE: JULY Q3,197 PAGE : O2

AN SBAEE SRS b A

LTI LT TN

s saEn

SRS XIS REI BN FE S E I NSRRI RR I ER R ER S 0 F RSP F ORISR P DR S R S RT I RS SR FHIF R RERR bbb

¢ Gd1 a6- 52 SLIGHTLY STICKY VERY FEw PLENTIFUL COMMON KO1ST
FAREABLE MED 1UN FINE MED IUM
PLASTIC HOR 1 ZONT AL PROMINENT
1IN PED 7.5YRa.0/4.0
CONT INUOUS
DENDRITIC
TUBULAR
C GJ2 S2- 61  NON STICKY BLENFIFUL FEw MOIST
FRIABLE FENE WED UM
SLIGHTLY PLASTIC HORIZONTAL PROMINENT
IN PED i0.0YR4,0/6.0
CONT ENUOUS
DENDRITIC
TUHULAR
[SEFE] 1= 83 PLENTIFUL FEW mMOIST
F COARSE
RANDOM CISTINCT
IN PED 2aSY5.0/9+0
CONT KNUOUS
CENDRITIC
TRTERSTITTAL
C GJla 83-113 PLENTIFUL FEw MOIST N
FINE COARSE
HANDOM PROMT NENT
IN PED 2.5Y5.0/640
CUNY JNUOUS
GENORITIC

INTERSTATLAL
NP LA RN EENE SN NSRS EB AP RR RS SRS IS E RS ISR NS RABEIEA AN ARSI RN AF IR AR AP AR FFCEFEIARRERRARA R AR DR AR LR N REERR RS FER E AT

PHYSICAL & CHEMICAL DATA

SANPLE & [} PH 2
LAB SAMPLE METHUD VALUE SAMPLE METHUD YALUE DRGANIC NI TROGEMN
HORL LON~OEPTH(CM. } SAMPLE # STAIE STATE CARBDN X x
AP 0- 11 751646 2 3 5.7 2 4 Sel +37 W01
[ | bl- 23 TOLE8T 2 I B« 2 a4 Dae2 14 07
L 2 23— 4B T&loaB 2 X 5.9 F-4 El Sal 2 +01
¢ 641 ab- 52 751e49 2 i 5.9 2 9 Sz “tu «0i
€ GJ2 52— 51 751650 2 1 5.9 z q §.1 +06 0z
C 623 51~ 83 Tole51 z 1 5.9 2 a s
C &Ja w3-113 Toi0b2 F 1 5.9 E 4 5.2
EXCHANGEABLE CATIONS BUFF.(ME/100G) Co Eo Ca MUISTURE BTATUS
<A MG NA K DETERMINED 3] s BULK 1’3 15
HOHELON=DEPTH{CK. ) PPMa. PPMa DENSEITY HAR BAR «
AP o- 11 -08 .24 [ 1s19 1241 2.3
€1 11~ 23 08 16 a2 1.7
€ 2 23= a6 .03 0% 3.0 1.7
C G4 4b- 52 .06 16 Fyer 3.7
¢ ciz S52= 61 .04 .12 e
€ 6i3 &a1- 83 3.7
C GIa Bi-113 3.7 1.20
PART. S1ZE AMALY.{% PASSING) PARTICLE SIZE{%)
P 5 H
250 w170 00 TOTAL 50-2 U 2U CLAY H HETHODS . CODES
HURTZUN-DEPTHECM. ] SAND sILT TOTAL NesoH2O 151
2eeeHRU 135
AR o- 11 3eaen20 SATURATION
c1 11- 23 3 CAC
cz 23- 38 SeseKCL
GJ1 - 3, pech
€ a2 52- 61 .
€ GIA &1 83
C GJa B3=113 @7.30 T3.40 10«90 s8 30 2

EEPRFEIRRI IR I NI IRFI ES PP RACR RTINS R TR IR AT RN SN

apdEREsAERE RS

Eaganassinansdendhdnhbedibsbbnd ibdbihsbbbisbhadbbibbbds
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SOlL: IURLCHER

PROJECTZ 92J - NT 532 Yza T

PRIV IO RN NN A AR AR e N A KA AR R A A SRS SRR AR SRR AR RS SRS AR AR AL TR LR AR A S RIS AR SRR L RS RS AR I AR AR SRS AEI LY.

RESDURCE ANALYSIS BRANCH
MINISTRY OF ENVIRONNENY
YICTORIA+ BaCo

ZURCHER SERIES

SUMMARY

CATE:

SRS ER R LNRRREN SR RN REERR R B RS PO R E

JULY DEsi9TY PAGE: 01

B iR bRk b

DATL UF SURVEY: 7 10 76 SURVEYDRI RS VICy RESe ANALe BRCHey K OF E
SAMPLING PURPOSE: SEMI-DETAILED SURVEY
PROJECT CODE?S L 1K
LDCATION CLASSIFICATION SLOPE
LATITUDE(N 50 21 00
LONGITUDE (W} 3 122 > Q0 TEHRIC FLIERISOL{1978) 0
PRECIS1ON (SEC)S TYPE: COMPLEX
ELEVATION {(m):= 213 STAYUSS HDDAL SOfu CLASS: NEARLY LEYEL
AlR PHOTOGRAPHS: BCTH49- 26 ASPECT {DEG) 360
F‘RCIF!LEtS}T -
IICRCITDPDGF(APHY' SLIGHTLY HOUNOED
PARENT MATERTAL & LANDFOWM
UPPER STRATIGRAPHILC UNMIT
HEATHER ING S wEAK CHEMICAL
ARYSICAL (DMP.: STRATIFILD(ORGANIC & MINERAL)
CHEMICAL COMPyI MWEOIUM ACIDANEUTRAL
SPECs CLASS 1 SILTY
COMM. CLASTIC 1: FINES
ORGANIC E F18R1C
GENETIC MAT.: FLUV LAL
SURFACE EXRHES.: LEVEL
DESCRIPTON 12 IRACTIVE
RUUTING OEFPTHI 7O e SEERAGE X PRESENT DRAINAGE X VERY POORLY DRAINED
FLOOD MAZARD = RARE RUNDFF £
GHROUNDWATER -~DEPTH: 1.0 M STONINESS: NCN—S'I'ONV
=XIND:I APPARENT
AuDlTIUNAL NOTES
1 BAR MO1S5TURE FOR OF1=97.3+UF2=0Ye4sC01=2940
L P Py N e Yty L ] TP TS PR TR TS 7Y LYY
PROFILE DE&CRIPTIDN
ICKNESS RANGE HOR 1 ZON COLOUR 1 TEXTURE STRUCTURE 1 STRULTURE 2
HOR1ION DEPTN(CI) BOUNDARY
D F) ag= 16 30— 33 GRADUAL 10.0YR2.0/240 PEATY
SMOOTH MATR1X MOIST
0 F2 1o~ 0 18— 148 GRADUAL 10+0YR22072:0 PEATY MASSIVE WEAK
SMOOTH MATRIX MOIST CUARSE
PLATY
C 61 o- 22 LEAR ZaBY3eQF 20 SILT LOAM MASSIVE WEAK
SMOOTH MATRIA MOIST COARSE
SUBANGULAR BLOCKY
PSEUDO
C &2 22~ 35 11— 18 CLEAR 10:0YR3I071.0 SILY LDAM MASSIVE WEAK
SKOOTH MATRIX MOIST PEATY HEC FUM TO COARSE
PLATY
PSEURO
C 63 35— b 15— 20 CLEAR 5.075.0/2.0 SELTY CLAY MASSIVE wEAK
SMOOTH NATURAL WET/REDUCED LOaM HEDIUM TO COARSE
SUBANGULAR BLOCKY
ASEUDOD
a mg 52~ 57 a- 9 GRADUAL. 245Y3.0/20 SILY LOAM MASSIVE WEAK
SMOOTH NATURAL WET/REDUCED PEATY MEULUM TU CUARSE
PLATY
LAMINATED(< 1 CH)
o F8 57— 66 1De0TR3e0/ 20 PEATY MASSIYE WEAK
NATURAL WET/REDUCED MEDIUM TO COANSE
PLATY
PROFILL DESLRIPTION
THICKMESS CONSISTENCE ROOTS 1 PDRES 1 MOTTLES 1 MO1STURE
HDRIZON CEPTH{CH] AT SAMPLING
o f 38— 18 PLENTIFUL PLENTIFUL KOI1ST
MEDIUM MEOIUM
UBLIQUE OBL I QUE
IN PED N RE|
CUNTINUQUS
DENDRITIC
INTERSTITIAL
o F2 le— 0O PLENTIFUL PLtNIJFUL MOIST
MED I'UM
OBL [QUE UBLIGUE
I[N PED
CDNYINUQUS
DENORITFIC
INTERSTITIAL
C 61 0- 22  SLIGHTLY STICKY PLENTIFUL PLENTIFUL FEW MOIST
FRIABLE F ENE MED 1UM MED LM
PLASTIG USL FUUE VEHTICAL PRORINENT
I8N PED N 10«0YRI O/ B0
CONIINUous
QENDRITIC
TUBULAR
C w2 22= 3% SLAIGHILY STICKY PLENTIFUL MOIST
FRIABLE MED UM
PLASTIC UBLIQUE
CUNIINUUUS
DE
lNVEHSYlTlAL
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5052 ZURCHER RESQURCE ANALYSIS BRANCH
MINISTRY OF ENVIRONMENT
PROJECT: 924 - NTSE 92J 7 VICTORIA» EBaCe SUMMARY CATE:

B RSk E S SR KRk BN ET SRR AR RO AR LR ER RSN RN R R PR RN PN F bk kB nbb s s s sbdhbadnnsiisdbhindabdindd

JULY 0341979
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Appendix 3: Methods: Settlement Suitability Interpretations

A, RATING SYSTEM

The suitability rating system is based on the presumption that all units have a HIGH

potential for use until a factor which Timits this use is noted. The extent to which a

rating for a particular unit is downgraded is dependent or the number and severity of the

limiting factors within the suitability rating. Knowledge of the limiting factor(s) enables

the user to readily relate to the types of limitations found with a map unit for a particular use.

Ratings are generally conservative to ensure that the unit is suited for an intended

use and that the Timiting factors are identified where the suitability of that unit is

MEDIUM or LOW.

The reliability of the interpretations is determined by the reliability of the

mapping and the applicability of the guidelines used in making the interpretations. An

indication of the reliability of the mapping is shown in the "Accessibility map" in the

text.

B. DEFINITION OF TERMS
H HIGH POTENTIAL

pa
M MEDIUM POTENTIAL

\

J

L ¥ LOW POTENTIAL

C. ASSUMPTIONS:
1. Dwellings

no limitations for the specific use interpretation.

severe Limiting Factor #, 1 or none (superscripted).
some limitations for the specific use interpretations;
these Timitations need to be recognized, but can be
overcome with good management and design.

moderate Limiting Factor #, 3 or less (subscripted).

severely Limiting Factor #, 2 or more alone (super
scripted)

enough 1imitations to make use questionable. However,
with careful planning and management, the limitations
may be overcome, but economic feasibility may then
become limiting.

moderate Limiting Factor #, 3 or more alone sub-
scripted).

In the interpretations of soil suitability for dwellings, buildings of more than

three stories and other buildings requiring a foundation load in excess of that of a three

story dwelling have not been included. More detailed information than that supplied by

this type of survey would be required for interpretations which would fit larger structures.

Properties which affect foundation support are bearing strength and settlement under

Toad. These properties are determined by soil properties such as soil density, wetness,
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susceptibility to flooding, slope, plasticity, texture, and shrink-well potential,

Properties influencing the amount and ease of excavation are wetness, slope, depth to bed-

rock, stoniness and rockiness.

The major differences between ratings for dwellings with basements and without base-

ments are in the depth to water table, soil drainage, and the depth to bedrock or impermeable

layer.

may be rated MEDIUM or HIGH for buildings without basements.
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SOIL LEMITATION FOR DMELLINGS (WITH BASEMENTS)

Limiting Factor Number used in
the HIGH MEDIUM LOW SYSTEM

In some cases, areas which have been rated LOW or MEDIUM for buildings with basements

Ttem Affecting Use

a
Degree of Soil Limitation

None to Slight

Moderate

Severe

1 Apparent Water Table

Below a depth of 1.5 meters

Between 0.75 and
1.5 meters depth

Above a depth
of 0.75 meters

2 Flaoding

None

Nane

Rare, occasional
or frequent

4 Soil Drainage Class®

Very rapidly, rapidly,
well drained

Moderately well
drained

Imperfectly
drained, poorly
drained, very
poorly drained

5 Slope 0-82 8-30% More than 30%
6 Stoniness C'(assb 1 2 and 3 4 and 5
7 Rockiness C1assb'f 0 1 2,34 88

8 Unified Soil Group

GW, GP, SW, SP, GM, GC,

ML, CL, with PId

CH, MH, OL, OH

SM, SC, CL., with PI9 Tess 15 or more
than 15
e
9 Potential Frost Action Low Mederate High

f
10 Depth to Bedrock

More than 1.5 meters

1-1.5 meters

Ltess than 1 meter

C
14 Inferred

Shrink-Swell Potential Low Moderate High
18 Evidence of Previous Slope or
Surface Instability None None Rare, ocrasional,

frequent

a . ) . . R : .
Some $091s given limitation ratings of moderate or severe may be good sites from the standpoint
of aesthetics but require more preparation or maintenance.

b
For class definitions see CanSIS Manual for Describing Soils in the Field, 1975.

c
See Guide for Interpreting Engineering Uses of Soils U.5.D.A. (1971) pages 14, 15 and 58.

9P means plasticity index.

(=]
Use this item only where frest penetrates to assumed depth of footings and where soil is moist

during freezing weather. See Guide for Interpreting Engineering Uses of Soils, U.S.D.A.{1271) pages
d 49.

48 an

| .
When bedrock is soft enough so that it can be dug out with light power equipment, such as
backhoes, the limitations have been reduced by ane class.




SOIL LIMITATION RATINGS FOR DWELLINGS (WITHOUT BASEMENTS)

w—-—— Limiting Factor Number used
in the HIGH MEDTUM LOW SYSTEM

[tem Affecting Use

a
Gegree of Soil Limitation

Hene to Slight

Moderate

Severe

Apparent Water Table

Below a depth of

Below a depth of

Above a depth of

and Surface Instability

0.75 meters 0.5 meters 0.5 meters
2 Flooding Hone None Rare, occasional
or frequent
4 Soil Drainage E]assb Very rapidly, rapidly well, imperfectly poorly drained,
moderately well drained drained very poorly
drained
5 Slope 0-8% 8 - 30% More than 30%
§ Stoniness Class® 1 2 and 3 4 and §
7 Rockiness ClassP 0 1 2,3,4 and 5
8 Unified Soil Group GH, GP, SM, SP, GM. GC, WL, CL with PId CH, M4, OL, OH
SM, SC, CL with PId fess 15 or more
than 15
9 Potential Frost »ﬁu‘,tione Low Moderate High
10 Depth to Bedrack ¢ More than 1 meter 0.5-1 meter Less than 0.5
meter
c
14 Inferred
Shrink-Swell Potential Low Moderate High
15 Evigence of Previous Slope None None Rare, occasional

or frequent

a . NN N : s s
Some soils given limitation rating af moderate or severe may be good sites from the standpoint
of aesthetics but require more preparation or maintenance.

b
For ¢lass definitions see CanSIS Manual far Describing Soils in the Field, 1975,

© See Guide for Interpreting Engineering Uses of S0i1s USDA (1971) pages 14, 19 and 58

¢ P1 means plasticity index,

® Use this item only where frost penetrates to assumed depth of footings and where soil is moist

during freezing weather.

padges 53 and 49.

See Guide for Interpreting Engineering Uses of Soils, U.S.D.A. {1971)

'Hhen bedrock is soft enough so that it can be dug out with 1ight power equipment, such as
backhoes, the limitations have been reduced by one class.
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2. Septic Tank Absorption Fields

The ratings of suitability of soils for septic tank absorption fields are designed to

predict the performance of an area for sewage disposal through a surface tile system.

Effluent is considered to be reasonably uniformly distributed into the natural soil.

Rapid permeability is considered to be a severe Timitation due to the potential in

some places for groundwater contamination.

Shallow depths to bedrock or impermeable

layers may prevent effluent distribution and cause concentration or channelling of effluent

allowing the effluent to travel long distances and possibly contaminate groundwater else-

where,

Flooding and seasonally high water tables may interfere with the filter field opera-

tion.

field.

SOIL LIMITATION RATINGS FOR SEPTIC TANK ABSORPTIDN FIELDSb

Limiting Factor Number used in

the HIGH MEDIUM LOW SYSTEM

Stope and stoniness influence construction and successful operation of an absorption

Degree of Soil Limitation

Item Affecting Use Nene to S1ight Moderate Severe
1 Apparent Water Table Depth More than 1.8 meters 1.2 to 1.8 meters Less than 1.2 meters
2 Flooding None Rare Occasional or
frequent
3 Perviousness Class® (implies Upper end of moderate Lower end of Rapid,
permeability and percolation) moderate s1ow
4 Soil Drainagea Well, moderately well Imperfect Very rapid, rapid,
poarly, very poorly
5 Slope 0.8% 8-30% More than 0%
] Stoniness Class” 1 2 and 3 4 and 5
7 Rockiness C]assc o 1 2,3,4, and 5
10 Depth to Hard Huck,b Bedrock, More than 1,8 meters 1.2-1.8 meters Less than 1.2 meters
or QOther [mpervious Materials
12 Ground Water Contaimination Hazard } S1ight Moderate Severe

8 Class Timits are the same as those suggested by the CanSIS Manual for Describing Soil in the Field (1975)
The limitation ratings should be related to the permeability of soil Tayers at and below the depth of the
tile 1ine to a depth of 1.2 meters.

b
Based on the assumption that tile is a depth of 0.6 meters.

c .
For class definition see CanSIS Manual for Describing Soils in the Field, 1975.
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3. Sand and Gravel Source

Determination of the suitability of a soil as a sand and/or gravel source is

dependent primarily on the textural class or particle size distribution of the soil.

Depth to apparent water table and flood hazard are inciuded to determine the year-

round suitability of a deposit.

Mass movement hazard potential indicates any potential instability which could

result should a deposit be used.

Unsuitable overburden and deposit thickness are included to indicate buried gravel

and/or sand resource and the extent of these deposits.

SUITABILTTY RATINGS FOR MATERIALS AS SOURCES OF SAND and/or GRAVEL

Limiting Factor Number used in
the HIGH MEDIUM LOW SYSTEM

\

Item Affecting Lise

Degree of Deposit Limitation

None to Slight

Moderate

Severe

Depth to Apparent Water Table

Not present

Between 1 and 5 meters

from the surface

Within 1 meter
af the surface

Flood Hazard

None

Rare

Occasional or
frequent

Textural Limitation
{Unified Soi) Group)

SW, 5P, GW, GP

SH-SM, SP-SM,
GP-GM, GHW-GM

oM, SM,SHW-5C,
GM, GP-GC,
GW-EC, all other
groups

Unsuitable Overburden

Not located

Less than 1 meter

More than 1 meter

13

Deposit Thickness

Greater than 1 meter

Less than 1 meter

Not located
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4. Shallow Excavations

Shallow excavations require excavating or trenching to a depth of 1.5‘0r 2 m The
limitation ratings for shallow excavations alone, though highly relevant, are insufficient
for interpretations for ultimate uses, such as for dwellings with basements, sanitary land-
fills, cemetaries, and underground utility Tines (sewers, pipelines, and cahles). Additional
soil features must be considered in evaluating soils for those uses. For example, additional
interpretations concerning shrink-swell potential and corrosivity are needed for giving ratings
for the uftimate use of soils for pipelines. Backfilling is required in most uses except

basements or open ditches.

In so0ils used for shallow excavations, desireable characteristics are: good workability,
moderate resistance to sloughing, gentle slopes, absence of rock outcrops and large stones,

and no flooding hazard.

SOIL LIMITATION RATINGS FOR SHALLOW EXCAYATIONS

Limiting Factor Number used in
the HIGH, MEDIUM, LOW SYSTEM

Degree of Spil Limitation
Item Affecting-Use S1ight Moderate Severe
1 Seasgnal Water Table | Below a depth of 1.5 m Between depth of 0.75 Above a depth of
0.75 m
and 1.5
? Flooding Nene Rare Derasionally or
frequent
4 Soil Drainage Class Excessively drained, Moderately well drained Somewhat poarly
somewhat excessively drained, poorly
drained, and well drained, and very
drained pooriy drained
& Slope 0 - 82 8 - 15% More than 15%
< f
6 Stoniness Class 0 and 1 2 3, 4, and &
7 Rockiness Class' 0 1 2,3, 4, and 5
. ; . .C d _, d
8 Texture of Soil to fs1, s1, 1, sil, si, cl, sc; all c, sic™. s,
Depth to be sicl, scl gravelly types 1s; organic soils;
Excavated 2Pg all very gravelly
types
10 Depth to Bedrock® More than 1.5 m T tol.5m Less than 1 m

4 Texture is used here as an index to workability and sidewall stability.

b If soil contains a thick fragipan, duripan, or other material difficult (but not
impossible) to excavate with hand tools, increase the limitation rating by one step
unless it is severe.

¢ If soil stands in vertical cuts, 1ike loess, reduce rating to slight.

If the soil is friable. reduce rating to moderate.

e
If bedrock is soft enough so that it can be dug out with ordinary hand tools or 1ight
equipment, such as back hoes, reduce ratings of moderate and severe by one step.

f For class definitions see CanSIS Manual for Describing Soils in the Field, Ag. Can., 1975,

a See Guide for Interpreting Engineering Uses of Soils, U.S.D.A., 1971.
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