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INTRODUCTION

In the fall of 1975 the B.C. Parks Branch reguested an overall
evaluation of Kalamalka Lake Provincial Park with respect to recreational
use and development. A short report based on one day of field work in the
area was prepared. This gave a general overview of the park with respect
to landforms and soils. It outlined those areas most suitable for develop-
ment and recommended a detailed survey that included soil sampiing and
selected laboratory analyses, be carried out in these areas. A subseqguent
request was made this Fall (1976) by the Parks Branch for detailed soils
information on sites where a variety of recreational uses had been proposed.

_ The field work for this project was carried out in October over a
-beriod of five days. M. Rafig and A. Harcombe from the Vegetation Section
of the Resource Analysis Branch in Kelowna provided information on the
.  cpndition of a cottonwood stand adjacent to the lagoon at Cosens Bay and
;gf méde_recommendat€ons as to the future management of the site fcr tree species

‘"'IAppendix I}). Field assistance was provided by T. lWood, also of the
" "Vegetation Section in Kelowna.

Sample sites and observation sites were chosen that best represented
the development area. The samples were analyzed at the soils laboratory
in Kelowna under the supervision of V. Osborne and D. Colvey. The table
of analytical results is included in Appendix IV. Suggestions and comments
on the production of this report by other members of the Resource Analysis
Branch {A. Benson, N. Sprout, M. Walmsley, W.C. Yeomans) have been
incorporated into the final presentation.

[nterpretations for selected uses are based on the "U.S.D.A. Guide
for Interpreting Engineering Uses of Soils"*, as modified by the Resource
Analysis Branch for recent urban suitability work in northeastern British
Columbia. Each individual soil characteristic that is considered to affect

*United Stated Department of Agriculture, Soil Conservatioh Service, 1971
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each potential use has been rated as good, moderate or severe. The
criteria used to determine the classification (i.e. good, moderate, severe)
of each soil characteristic in relation to each particular use are defined
in the quideline tables included in Appendix II.

In addition to each individual soil characteristic rating, an overall
rating for each proposed potential use, based on the amount and severity of
limiting soil characteristics, has been included for each site. The
definitions of these overall rating and the criteria used for their
determination are as follows:

a) High: the site is free of soil Timitations for a specific
use. The individual so0ils characteristics affecting this
use are all rated as "good".

b) Medium: the site has limitations that need to be recognized
but can be overcome with good management and design. The
individual soils characteristics affecting this use nay be
all "moderate” ratings, or one "severe" rating with two or
less "moderate" ratings.

¢} Low: this site has limitations that are severe enough to
make use questicnable. With careful planning and management
these limitations may be overcome, however, economic feasibility
may then become a Timiting factor. The individual soil
characteristics affecting the specific use have more than two
"severe” ratings.

Should any one soiis factor be significantly important enough to upgrade
or downgrade an overall rating it will be noted and discussed in the
"comments" section of the table.

The locations of the sample and observation sites as well as the
terrain unit* in which they occur are presented on aerial photographs
{ mi/1 in.) and on a topographic map {800 ft/1 in.) which are included
in this report. The stereographic pairs of aerial photographs have also
been included.

*Terrain Classification System, E.L.U.C. Secretariat, Resource Analysis
Unit, 1976.
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Only those units in which development was proposed were described
and sampled, as a detailed survey of the entire Park would have required
a considerably longer period of time than was available. The sites are
described according to 1) their specific characteristics (chemical and
physical) required for use interpretation ratings, and 2} the use inter-
pretations of each site for a variety of proposed uses. These are Tables
1 and 2 respectively.
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TABLE 1

SOIL CHARACTERISTICS OF THE
SAMPLED AND OBSERVED SITES

THAT AFFECT USE
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- SO01IL CHARACTEI}%SHCS SAMPLE AND UBSERVATIUN SITES - KALAMALKA LAKE
: G USE/
Mrainage Class imperfect | poor-very poor well-rapid moderately well | well to rapid well-rapid moderately well poor
47 cm (pr t _ _

Depth to water table 33em (seasonal) f 4 gaméﬁ’nS?e” TM** 75 om. T M =% 75 cm. 75 cm. 16 cm.

_ _ . None during . None during None during None during None during None during .
Flocding {estimates) season of use occasional season of use season of use | season of use season of use season of use accasional
L ) Moderate - Moderate - :
Perviousness Class Rapid Moderate rapid at 70 cm. | Moderate rapid at 65 cm. Rapid Moderate Moderate
Slope 5 % Hh % * * 5-14 % 6 % 5 - 15% * * b ¥ * % b g ** h g * *
Surf text Toam (sandy sandy loam (san- ‘
surface texture Sandy Tcam Sandy clay Toam | 5paye] at 70 ecm) Sandy Loam dy gravel @56cm) Sandy loam Fine Sandy Loam Sandy loam
Depth of Ah/2 13 cm. 26 cm, Range 11-35 cm. 60 cm. 32 cm. 13 em. 11 cm. 16 cm.
Topsoil salinity (mmhos/cm) 0.5 1.18 1 * * 1 * & 1 % * 1 % * 1 % * _
Surface organic matter (%) 12.74 33.77 8.08 4.46 10.52 - - -
Selum depth (A & B horizons} 13 cm. 26 cm. Range 54-70 cm. 75 cm. 56 ¢m. 46 cm. 11 cm, 16 cm.
ph of Ah (Ca C1, method) 6.9 6.3 6.2 6.4 6.6 - - -

STlightly imper-

Nepth to bedrock 388 Ao 26n at >
1;Eerv;ous horizén ~1.5M M Z1M** ZTM* 1M x ok S 1M x % B3O8, 8¢ Eomman 1Mo
Stoniness class 1 | 1 1 -2 1 1 1 2 - 3
Rockiness class 0 0 0 0 0 0 0 0
Inified soil group - - ML-CL * * SM * * SM * * SM * * SM * * SM % *
/1 for definition of terms see "Glossary of Terms Used in Soil Science” (Reference)
/2 Ah - surface organic mineral horizon

** assuyned characteristics that were not measured : /

1-13 : Sample sites 4 _ /

a-y : observation - sites Page9 of 69MOE-2016-63774



SOIL CHARACTERISTICS

SAMPLE AND OBSERVATIUN SITES - KALAMALKA LAKE

£EC SE/1 - . :
AFFECTING USE/ y 7.5 - : m n,0 8 P, px /3
Drainage Class moderately well | moderately well{ poor moderately well|see comments see comments fwell see comments
Depth to watef table >IM#* >IM** 15¢cm (seasonal) | >IM** SIMr*
Flooding (estimates) none none occasional none none
rarviousness Class Moderate-slow 1 sTow slow s1ow moderate-
_ rapid at 4Zcm
5 . A % i ion- <".5%** f

ope <5% 16% . §5&(depress;?? undulating 3%
Surface texture Toam-silt loam | silt loam-Toam § silty clay loam| silty clay lcam]| loam

range from

lepth of Ah/2 9.32cm 5cm 7cm 13cm 15¢cm
Topsoil salinity (mmhos/em) | <1 <L - <hFF <] **
Surface organic matter (%) 6.12 - - - 10.21
Solum depth {A & B horizons) | 45cm 60cm 34cm 60cm A2cm
ph of Ah (Ca C1, method) 6.1 - - - 5.7
Depth fo bedrock/
‘mperyious horizon > 1N > 1M > 1M > 1M* > 1
Stoniness class 1 1 1 1 0
Rockiness class 0 0 0 0 0
Inified soil group ML MH CL*+ MH SM-GM**

**Assumed characteristics that were not measured
/1 for definition of terms see “Glossary of Terms Used in Soil Science” (Reference)

/2 Ah - surface organic mineral horizon
/3 An asterisk used as a superscript on an observation or sample site indicates

~ that the sites have similar characteristics {i.e.

similar to 10).

P* is similar to P,10% is
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© SOIL CHARACTERISTLCS

SAMPLE AND OBSERVATIUN SITES
_ t

~ KALAMALKA LAKE

AFFECTING USE/] q r s 9,u 10, 10%,v W 11
Prainage Class well see comments poor see comments well T;gg:iﬁfly well- see comments see comments
Nepth to water table >Im 35cm(seasonal) > IM** >60cm**
Fiooding (estimates) none - none none
Perviousness Class moderate moderate moderate slow

(rapid at 50cm)
. 10% 5% 10% (ra t
Slope 2 nge Lo 5
b 25%) 8%
Toam-sand _
Surface texture Toam J Toam Toam heavy clay
range of
Depth of Ah/2 25cm 19cm 16-23cm . Bem
TopsoiT salinity (mmhos/cm) <]** - <% <]**
Surface organic matter (%) B - 8.95 8.38
Salum depth (A & B horizons) 45¢cm 35cm 92cm 54cm
ph of Ah (Ca C1, method) - - 6.0 6.4
Depth to bedrock/ SIM** >1Mx* >1M >1M**
impervious horizon ]
Stoniness class 1 1 1 1
Rockiness class 0 0 0 0
Unified soil group SM** - SMx* MH

** gssumed characteristics that were not measured
/1 for definition of terms see "Glossary of Terms Used in Soil Science” {Reference)

/2 Ah - surface organic mineral horizon
/3 an asterisk used as a superscript on an observation or sample site indicates
that the sites have similar characteristics (i.e. P* s similar to P,10% is

similar to 10).
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- SOIL CHARACTERISTICS
AFFECTING USE/]

SAMPLE AND OBSERVATION SITES - KALAMALKA LAKE

nified soil group

CL**

X Y 13
Drainage Class moderately well see comments ‘moderately well § well
Depth to water table > > 1M > M*
.F1oodin9 (estimates) none none none
_Perviousness Class sTow moderate-siow moderate
STope 129 5-10%** Tevel {<5%)
Surface texture clay loam-clay loam fine sandy Toam
Depth of Ah/2 18cm 17cm 46cm
Tcpsoil salinity {mmhos/cm) < < <1**
Surface organic matter (%) 8.41 - 7.43
Solum depth (A & B horizons) | 5lcm 45¢cm 70cm
nh of Ah (Ca C1, method) 6.3 - 6.1
mperyious. norizen e L i
Stoniness class 1 1 1
Rackiness class 0 0 0
MH** S

/1 for definition of terms see "Glossary of Terms Used in Soil Science" (Reference)

/2 Ah - surface organic mineral horizon
** assumed characteristics that were not measured
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TABLE 2

INTERPRETATIONS FOR PROPOSED
USES OF THE SAMPLED AND
OBSERVED SITES
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DEGREL OF S0ItS LIMITA

X
SITE L.OCATLION GENERAL TERRALN & POTENTLAL NG cé? K§*-§9
PRUPOSED SOIL - USES IL IS e/ &/
USES CLASSLFICATLON NS 00‘\::‘\ VT
< : QYN S R
Cosens Bay Backshore day sandy gravelly Playground -
L ridge of the use - picnic fluvial deposit picnic site M G * M &G * * *
1 gravel bar site Tevel to undulating
separating the topography
iagoon from soil development - Topsoil source %
* M ‘S\

F1G. |

the Take

Ridge of bar; Tocking S.

Rego Humic Gleysol-
Calcareous phase

suitability

Comments: The main limitation for picnic-playground use is the

poor condition of the cottonwood stand at the site.

A discussion

on the condition of the trees and future recommendations for

regeneration 15 included in the appendices.

With regard to soil drainage this coarse textured material is
rapidly drained at the surface and does not present a severe

Timitation for picnic-playground use.
at depth and is a result of ground water.
-cm. indicate the water table position for a short period of the
At the time of sampling the water table occurredat 130 cm.

year.

The sample site was on the ridge of the bar,

(Ah) is onlv 3-10 cm.

in depth.

Imperfect drainage occurs
Strong motties at 33

On the west side
of the bar, adjacent to the Take the surface mineral horizon

Should revegetation be reguired

in this-area additional topsoil application would be desirable.

*%k

not required for interpretation

assumed characteristic that
was not measured

Good
Moderate

Severe
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DEGREE OF SOILS | 1MI
N
bQ’Q& K}gt\
SITE LOCATLON GENERAL TERRAIN & POTENTLAL </ j&/ ST
PRUPOSED SOIL USES &/ & o/ &
. & S )
USES CLASSIFICATLON @Q ob{‘,;\ & {@ £
£ N O
S Q\LQ Q C:,l\ he) QQ’ ,(\QQ o
2 Cosens Bay - Day use area - sandy gravelly Playground - 5 %
east side of the picnic and play- fluvial deposit picnic site S S M MM M
bar adjacent to  ground site; trail _ unduating - _
the Tagoon gﬁg ?géggﬁngoio depressional Topsoil suitability S * M *M M G MG * ok ok x| g
observation and topography
interpretation soil development
Rego Humic
Gleysol
Comments: The major limitation of this site for
intense recreation use {i.e. trails, picnic site)
is the existing poor drainage and the depth of
the Ah horizon. This area is wet throughout
the use season and is very susceptible to
compaction and muddiness problems. Should a
trail be established, surfacing or elevated
board walk construction would be necessary.
With regard to the surface fertility of this
site for regeneration the magnesium content is
much higher than the desired ratio of calcium/
magnesium/potassium - see summary discussion.
. . 9
FIG 2 East side of the bar; looking east

to the lagoon; note standing water
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POTENTTAL

SITE LOCATLION GENERAL TERRAIN &
PROPOSED SOIL USES
USES CLASSIFICATION
3 G M Medium
a,c.,e Cosens - Bay - - day use area - sandy gravelly Dwellings without
approximately with change giacial-fluvial basements

150-200"' from
the lakeshore

houses

- septic tank

absorption field
to accommodate a
12 unit toilet
system

- parking lot and
roads

deposit

- gently sloping
topography

- so1l development

Dark Brown
Chernozem

FIG. 3 Looking SW to Kalamalka Lake at

Septic tank S 6M G S GM ¥ % x % x x g G G x ok x % LOW

absorption field

Roads - parking lot G * 6 F G-Mox x x ok x % G * % G * G M High

Ptayground-picnic .

site G 6 6 6 M-S G * *x *x *® *x g G G Kk * * * High-
. - Medium

Topsoil source _

suitability G * G * M-S GG G M M M * G * * % % % Medium

Comments: The most important consideration with respect to this site is the development of toilet
facilities. The extremely fragile nature of Kalamalka Lake with respect to the possibility of nutrient
pollution is of major concern {i.e.the iniet and outlet characteristics of the lake as related to the
flushing action of the lake; the nutrient balance required to maintain the unique lake color - refer
to the Okanagan Basin Study). - : :
The occurrence of sandy gravelly materials at an average of 70 cms depth from the surface through-
out the area poses a severe limitation to septic tank filter field use (coarse_tgxture depth ranges
between 40-80 cm throughout the unit). As the minimum depth for tile placement is approximately 20 in.
(50 cm) with an 8 in. (20 cm) tile diameter {qiving a total of 70 cm), the bulk of the effluent would be

discharged into the coarse textured material. Nutrient pollution of the lake would be a likely
occurrence, particularly since extremely heavy use is expected in the summer season, during which time
large quantities of effluent would be released into the system.

Another Timiting factor influencing the use of septic tanks within the area is the possibility of
contamination of the Cosen Creek’'s underground drainage system. A hydrology study to determine the
extent and location of this drainage is advised. '

It is strongly recommended that should toilet facilities be developed in this area, alternate
means of disposal other than a septic tank system or pit toilet system be investigated. A waterless
toiTet system {i.e. Clivus system) or the trucking of effluent from the site are methods that could be
considered. .

With respect to the other uses described, this site is very favourable except for those sections of
the unit with steeper slopes {10-14%). Parking lot construction necessitates a cutbank of approximately
4' into ghe sTope. This material should not present an erosion problem providing the cutbank slope is
under 32°. The cutbank area should avoid any gullies that could channel excess run-off over the cutbank
Topsoil taken from.the site would be well used for the establishment of vegetation on the hank and some
irrigation may be required for the initial growth period.

10 ' ' Page16 of 69MOE-2016-63774



DEGREE OF SQILS LIMITAT)
\Q.
Sép' ¢§
SITE LOCATLON GENERAL | TERRALN & POTENTIAL G L
PROPOSED SOIL USES WA IEIESS o/ &
USES CLASSLFICATION VY TEUTETE,
< SWAS QN VESD
S/ RYCRE /S /S o
Cosens  Bay Similar to those ~ sand 11 DwelTi it *k
i y gravelly welling without .
b west of Cosen's described for fluvial fan formed basements G &M G > & * *x * ¥
Creek site #3 by Cosen's Creek . '
Septic tank LRk KX
- slightly sloping absorption fieid GH M GG G xoxoxowoxox G GM G ks (?SS"Eggm
to undulating Road x TE o« x % % i
topography oads G G G * % x G G GG-M * g y Medium
- 501l development- ,E}igground-p1cn1c G G *E G M-S 6 * * * x x § G-M G * * * x Medium
Black Chernozem '
. ; Fk *%
zﬁﬁ’ig;m%me & % 6 * M 6 G 6 MS G M x GM x x % x * uedium

Comments: Although this site is moderately well drained, the vegetation present (grasses more abundant, Tush and greener than site $3; hawthorn

trees) indicates that this site is wetterthan site #3. Due to its location on Cosen's Creek fan and its proximity to both the creek and the lake,

(125') this site is unfavourable for septic tank absorption field use. The site did nét appear to have any evidence of recent flooding. However, |
should development occur, the history of the flood cycle of Cosen's Creek should be examinad. The site was sampled to a depth of 75 ecm at which
point no indication of a seasonal water tdble was present (i.e. mottling or gleying). !As discussed in the "site 3" “comments" the junderground ;
drainage system associated with the creek!should be evaluated before any development oCcurs. Trails in this area would be subject jto compaction |
and muddiness problems, with intense use during a wet period, due to the depth of the surface organic mineral horizon (Ah-€0 cm). | _

I i

11
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DEGREE OF SOTLS LIMITATIONS AFFECTING POTENTIAL USE

s TE LOCATION GEMERAL TERRAIN & POTENTIAL
' PROPOSED SOIL USES
USES CLASSIFICATION
5,f Cosens Bay Road relocation - sandy gravelly - Septic tank
natural qully - possible area of glacial-fluvial. absorntion field
area septic tank deposit {within . _ (see
absorption field the same unit as Roads G * G Mo* % % x  x  x G G 5 M * G M
Tocation site #3) ' ) comments
: . Tonsoil source
- slightly slopin PO
topograpny - sultability 6 * 6 * MSG M M 6 * G X G * * * % % Hediun
gullied area
- soil development
Dark Brown
Chernozem
Comments: In this site the surface material to approximately 56 cm. is well

FIG. 4 Looking east from Cosens Bay.

Note the gully

formation in the centre of the photo.

drained and moderately pervious (loam-sandy gravelly Toam). At this point the
texture changes to a sandy gravel which is rapidly drained and rapidly pervious,
presenting a severe limitation to filter field use. This 56 cm. depth is
too shallow to adequately provide a filtering effect as the minimum depth of the
filter field plus tile diameter is 70 cm. and the effluent would be discharged
directly into the coarse material. With intense use during the summer season,
contamination of the lake is 1ikely toc occur.

Road relccation in this site, although the materials do not present major limitations,
is unfavourable since the relocation is proposed for the bottom of the gully. The
gully channel 1is vegetated and is stabilized but it indicates a natural drainage
pattern of the landscape. Road deveiopment in the guily may channel excess run-off
creating an erosion problem further downslope. Should road relocation be necessary
it should be constructed upslope of the gully bottom with adequate culvert placement
to control excess run-off.

12
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DEGREL OF SOILS LIMITATIONS AFFECTING POTENTIAL USE

SITE LOCATION GENERAL TERRAIN & POTENTIAL
PROPOSED SCIL USES
USES CLASSIFICATION
d Cosens Bay backshore use - sandy gravelly Playground-picnic MS G G &M G * % x & % g 6 g * * + * Medium
50" from the picnic-playground fluvial deposit site ' Mediu
lake site with level to , . . ‘s . S *% *%* « . % % % * .
anduiatin Topsoil suitability G G M 6 M 6 M M N G (see comm.)
t0pographg S_Ept'iC tank 5 *g G 5 G * * * * * * G B G * * * * | ow
Absorption field
i in i 111 il is not recommended as the horizon
: The site may be rated as moderate in its ability to support backshore day use. Removal of topsoil 1 . he
Egggi?giinthﬁe Ah (13ycm)issandygyaveland,therefore,is not favourabie for vegetation regeneration. It is severely rated for filter field use
both on the basis of soil factors and its proximity to the lake {50'). '
' Tk k% .
g Cosens Bay - Backshore day use - fine sandy fluvial Septic tank G S er G o* *ox F k%% G G 6 * * * * Low
south end of the for the proposed fan deposit w}tz absorption field Mediun
bay south of moorage dock at level to undulat- - depicnic "ok
Cogens Creek this end of the ing topography Eliggroun p1 G * G * _* * (see comm, )
Take - soil development : N " - "
Humic Regosol Topsoil source g * B G M M Low

FIG. 5 Cosens

Creek - Tooking east.

Hote the

abandoned channel in the centre of the photo.

suitability

Comments: This site, although moderately well drained, is a moist shady area as indicated by
some of the vegetation species occurring (Baneberry, horestail, falsebox and mosses).
Indistinct mottling occurs at a depth of 50 cm and it is expected that a seasonal water table
may occur between 75-125 cm. The area is part of the previously discussed Cosen's Creek
fluvial fan (see site 4) and is associated with an underground drainage system. At 50 cm.
the sandy loam material becomes very compact and creates a slightly impervious horizon which
could cause an additional Timitation to filter field use. Filter field suitability for the
area is severe. Pit toilet systems would also be unsatisfactory for the same reasons.
Abandoned creek channels occur within this area and before any development occurs the
possibility of these channels being activated should be investigated.

Should intense use occur during the wet season,trails in this area would be subject to
moderate muddiness and compaction problems. :

13
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DEGREE OF SOTLS LIMITATIOQNS AFFECTING POTENTIAL USE

SITE LOCATION GENERAL TERRAIN & POTENTIAL
PRUPQSED SOIL USES
USES CLASSLIFICATICN
h Cosens Bay Backshore day use -gravelly sandy Septic tank

adjacent to
the north side
of Cosens
Creek

:'FIG 6. Cosen s Creek looking north.

surface stones.

fluvial fan

-s0i11 development
Rego Humic Gleysol

Note the large

Playground-picnic

absorption field S G MG
site

Topseil source
suitability

Comments: This area is poorly suited to most uses. Trails would be subject

to severe muddiness problems with intense use during the wet season. Should

any type of development occur, the flooding cycle and duration of flooding
of Cosens Creek should be examined. The use of fill to create a surface
for backshore beach use may not eliminate the poor drainagé problem and
there is the possibility that the fill material itself may become saturated.

14
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DEGREE _OF SOILS LIMI

AN
. &) o
: S & <
SITE LOCATION GENERAL TERRAIN & POTENTIAL NS Qé’ *gk.
| PRUPOSED - SOIL USES SN Sof &
USES CLASS [FICATLON S SAVINTEIE '
s ;
. SR, RY c;\o 5> Q“"’Q &QQ AS
Bear Valley One of the main - sandy silty glacial Dwellings without . :
6.1 adjacent to the areas proposed for fluvial deposit basements G &6 6 * 6 * > * * x = G G 6 * M G s Medium
i eastern park a large camp?ite with level to _ _
boundary development (110 gently undulating  Septic tank Med'i
units) topography absorption field G &G 6 M & * » ® xoxox G G & x * x x Tedim
- s0il development _
Dark Brown Roads G- * G * G * * * * % % G G GG-M * G S Medium
Chernozem : :
zligggggnd-mcmc G G G M GMM * % % x x g g g * * % % Medium
ggfig;%fg;‘”ce 6 * G * GG GM G M M M * g x % * % x Mediun

FIG. 7 Site #b6 Tooking east. The fence in the middie-
left marks the park boundary.

Comments: Generally this is a good to moderate site for
campsite development. The moderately fine texture of the
material (silt loam) is the major limitation for use.
Susceptibility to frost action may not be considered a
severe limitation if the area is not prone to heavy frosts
{i.e. enough snowfall occurs for insulation, etc.) The
site could present muddiness and compaction problems on
trails and unsurfaced roads if heavy use were to occur in
the wet season.

The size of the unit described is approximately 15 acres {five of which are outside
the park@qundary) which would not support the size of campsite proposed.

This site has a slightly Tow ratio of potassium in
relation to calcium and magnesium which may have a
slightly unfavorable effect on revegetation - see summary
for discussion of nutrient ratios. '

15 Page21 of 69MOE-201 6-63774



LOCATION

GENERAL
PROPOSED
USES

TERRAIN &
SOIL
CLASSIFICATLION

POTENTIAL
USES

753

Bear Valley
narrow section
of the valley
west of site
#6

-part of the Targe

campsite proposal
area as described
in site #6

- silty clay lacus-
trine deposit with

Dwellings without
basements

undulating topography -

-~ 5011 development
Orthic Gray Luvisol

Septic tank

~absorption field

Roads

Playground-
picnic site

Topsoil source

suitability

Comments: Due to the very fine texture of this material and its slow perviousness this site is
very poor for most uses.

berry, false box and sedges}.

The vegetation present is indicative of a moist site
Because this site is in a more moist location in the narrow section
Trails and unpaved roads in

of the valley it is more suysceptible to frost action than site #6.
the area would be severely susceptible to compaction, muddiness and
already the case on the existing road.

16

(cedar, thimble-

puddling problems, as is

M

M * G S Medium
(see ‘
- comments
* * * * Low

* 0k ok k| oW
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DEGREE OF SOILS LIMITATIONS AFFECTING POTENTIAL

USE

ITE LOCATION GENERAL TERRAIN & POTENTIAL
PRUPQOSED SOIL USES
USES CLASSLIFICATLON
Bear Yaliey - part of the silty clay lacus- Dwellings without S
narrow section  proposed campsite trine deposit basements G-M
k of the valley  area described in with undulating . ‘
on the south site #6 topography Septic tank S S . % %
side absorption field Low
soil development-
Luvic Gleysol Roads S M M * G S Low:
Playground-
picnic site S M oRooxoE LQW
TopsoiT source
suitability S M *ox ok %oy

Comments: The high seasonal water table {15cm) as
indicated by strong gleying at this depth and the

fine texture of the material, create severe limitations
for any type of development within this area.

17

FI16. 8 Site #k, looking west. Note Page23 of 6OMOE-2016-63774
the depressional position of the site. - ;



DEGREE _OF SOILS LIMITATTONS AFFECTING POTENTIAL USE

SITE LOCATION | GENERAL TERRALN & POTENTIAL
PROPOSED - S0IL USES
USES CLASSIFICATLION
! - west end of - part of the - silty clay Dwellings without
Bear Valley campsite develop~  Tacustrine deposit  hasements
ment area with level to _
described in undulating topo- ‘Septic tank ' ' )
site #6 graphy absorption field G G 6 S G x *owoxow O T Medium
: - s0i1 development - -Low
Orthic Gray Luvisol £;§Sent
Comments: This site is moderate to severe for Roads - G L T B Mo* G 5. Medium
development. The fine texture of the material Playground - -
is the major use limitation and is very impor- A ! _ .
tant with respect to septic tank filter field picnic site G G & S MM *oxoxox *or T Medium
use, paftjcular1y if a Targe toilet complex : Top so0il source
was anticipated. suitability & *G6G G M M - - M X% k% Medium
Trails and unpaved roads would be subject to '
compaction and muddiness problems should
heavy use cccur in the wet season.
n - west end of - if dincluded at - glacial fluvial Comments: This is a moderate site for

all, this site deposit with 20-
would be in the 40% large gravels
extreme western and cobbles of
boundary of the up to 5" in
large campsite diameter
proposal area - level to gently
undulating topo-
graphy
- s0il development-
Dark Brown:
Chernczem

Bear Valley

development. The high percentage of
large gravels and cobbles may have a
moderate Timitation to filter field
pldcement and collection of topsoil,
The surface mineral horizon (Ah) is
20cm in depth and would be worth re-
moving-for revegetation use should
development occur.

18
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PEGREE QF SOILS TIMITATIONS AFEECTING POTENTIAL USE

FIG. 11. Site #8 looking west.

The total acreage of the unit is approximately 2% acres which

would not accommodate the size of campsite proposed.

The coarse textured, rapidly pervious material that occurs at
4zcm is not suitable for filter field use, however, this is not
a serious problem in this area as it is not within a critical
distance of a water body. Placement of a filter field should be
within a minimum depth of the surface so as to make use of the
filtering effect of the finer textured surface horizons.

It would be advisable, in the case of filter field development, to
accurately determine the depth to bedrock throughout the filter
field placement area. Pit toilets should be considered as an

alternate toilet facility.

19

SITE LOCATION GENERAL TERRAIN & POTENTIAL
PROPOSED .- SOIL USES
USES CLASSIFICATLION
- terrace above - alternate site - sandy gravelly Dwellings without
g the southern for the camp- fluvial terrace basements
slopes of site development with level to _ , _
Bear Valley discussed in gently undulating septic tank absorp- *
site #6 topography tion field G 6 B6S G x * * x %« g G * * & x Medium
- soil development -
Orthic Eutric Playground - ' * .
Brunisol -picnic site G GGG MG Foxox xx Ty G o -E;g? é
_ : u
Roads 6 % &6 * G * x x s x % TG 6 G * G GM pigh
TopsoiT source J
suitability G * 6 fF 66 6 6 M M oM ox * ok k Modium
Comments: This area is good to moderate for campsite development.
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SITE LOCATION GENERAL TERRAIN & POTENTIAL
PRUPOSED SOIL USES
USEs CLASSIFICATION
- southern - a possible the unit is a Comm . c ' .
. _ omments: This site has a slope range of between 2 and 31%. Bedrock outcrops cover
-0 S Lopes above alternative area complex of col 20% of the surface area and a major portion of the area is shallow to bedrock

Bear Valley

for campsite
development

Tuvial veneer and
blanket with some
bedrock outcrops

{20%)
undulating to

humocky topography

‘45cm. of the surface).

(within

This site is, therefore, rated "severe" for those uses as-

sociated with campsite development (i.e. dwellings without basements, septic tank

absorption fields, playgrounds, roads and topsoil suitability)

soil development -

Lithic Eutric
Brunisol

FIGS. 9 and 10.

hummocky topography and bedrock knoll in the photo on the right.

Area of sites #n, o.

20

~This area, however, would be well suited to trail use and hiking activities.

Note the undulating -
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USE

DeGRet QF SOILS LIMITATIONS AFEECTING POTENTIAL

JITE LOCATION GENERAL TERRAIN & POTENTIAL
' FROPOSED SOIL USES
USES CLASSLFICATION
p,o*/1 -small terrace - possible - complex unit of
south of site campsite colluvial and
#8 location fluvial veneer with

FIG, 12. Sites p, p*

approximately 15%
of the surface area
covered by bedrock
putcrops

- level to uﬂﬁu1ating
topography

-soil development -
Lithic Eutric
Brunisol

Comments: This area is very similiar to site #'s n, o with respect
to shallow materials and bedrock outcrops. Although the slopes are

much more favorabl
rated "severe" fo
filter fields, roads, etc.)

¥

development (5-15%}, the area would still be
ite use with its associated facilities (i.e

This site is well suited for trail development and hiking or riding

activities.

looking east.

1/ Observation site p* has similar characteristics to p.

21

Page27 of 69MOE-2016-63774



et Uk SULLY LIMLIATIUNS AEFELIING PULENEIAL USE

S ITE LOCATION GENERAL TERRALN & POTENTIAL
PRUPQOSED SOIL USES
USES CLASSIFICATLION
hillside service site area -sandy gravelly Dwelling with G
" approximately that would inciude glacial fluvial basements
4 5 ml. east.of a parking lot, deposit with -
Cosens Creek road, year round gently sloping Dwellings without
office space and topography basements G G G M * *  *x % % % % G G G-M _High-
filter field - s01] development - _ , Medium-
system Dark Brown Septic tank .
Chernozem “absorption field GG GGM Mok e * ro* High-
_ ~ Medium-
Roads G * G x M ox x x x ok % "% g gM High-
. ! ~Medium:
Topsoil source * %
- suitability o x * 6 * S 6 6 6 M M - % % Medium
Comments: This area is a good to moderate site for development
with a slope of 10% being the main Timitation.
With respect to septic tank absorption fields the coarse textured
material occuring at 50cm (sandy gravelly) could present a severe
use Timitation if the field were located too close to Cosens
Creek. Filter field placement should be 200' away from the Creek
particularly since the Creek starts to drain underground below
this area. As mentioned previously hydrologic information on the
underground drainage system of the creek would be necessary to
determine filter field placement. Fiiter field placement should
be within a minimum depth from the surface to make use of the
filterihg effect of the finer textured surface horizons.
FIG. 13. Site g, Tooking north-west to Cosen's Bay.

22
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TERRAIN & POTENTIAL

DElaker Yr SULLS LIBLIATIUNS ARRLLIIRG PO IEN] AL JDE

SITE LOCATLON GENERAL
o PROPOSED SOIL USES
USES CLASSIFICATION
' !
r northeast - possible site sandy gravelly Dwellings without | G
slope above for the develop- glacial fluvial basements -

the lagoon

ment of a small
nature interpre-
tation house,

deposit with
moderately sloping
topography

5071 development
Dark Brown
Chernozem

FIG. 14. Site r looking southwest to the lagoon and

Cosens Bay.

23

|

| Comments: This slope gives a very good view of the lagoon

for observation and interpretation. The main limitation of
the area for the development of a nature house is the slope
{approximately 20-30%), although this may not be considered
serious depending on the byilding design used. The area is
well drained with a surface (Ah) horizon of 10 cm. Trails in
the area would not be susceptible to muddiness or compaction
problems. : '
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DEGREE OF SOILS LIMITATIONS ACFECTING POTENTIAL USE

SITE LOCATION ' GENERAL TERRAIN & - POTENTIAL
PRUPGOSED SOIL USES
USES CLASSIFICATLION
north end of - nature house sandy glacial - Dwelling
S the lagoon at development fluvial deposit without
Cosens * Bay - associated with gently - basements

trail along
the north end
of the lagoon

FIG. 15. Site S - Tooking east.

sloping topography
soil development -
Humic Gleysol

!

Comments: This area is poorly suited for development and use
due to the high seasonal watertable {35cm).  The area would

be subject to severe muddiness and compaction problems should
heavy use occur in the wet season. The area immediately
adjacent to the lagoon is muddy throughout the season. Should
a trail be developed here, surface fill or board-walk cons-

truction would be recommended.

24
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veuRbl OF SULES LIMLIALLUNS ALCEGIING PO

L IAAL Uat

ITE LOCATION GENERAL TERRAIN & ' POTENTIAL
PROPOSED SOIL USES
USES CLASSIFICATLON
existing road - road relocation - sandy gravelly Comments: Road relocation in this area should not present any
into Cosens: glacial fluvial serious problems. It is much like site #3 with regard to road
t Bay approxima- material with construction and cutbank stability. The area has a surface
tely 3/4 mi. undulating topo- mineral horizon (Ah) of 20cm which would be worth recovering
east of the graphy Tor use in revegetating the existing road.
lake - s0il development -
Dark Brown
Chernoz
Eastern Park - service site - morainal (till) bwellings with _ -
9u boundary area which would deposit with basements G 6 G+* M * * * F  * % G G G * G 6 M Medium
include year slightly sloping
round office, topography Dwetlings without
road access,’ - s0i] develop- basements G G G o M o* kX x k% G G 6 * G G M Medium
parking lot and ment-
septic tank : Dark Brown Septic tank
absorption field Chernozem absorption fields G 6 G G M * F F  x  x % G G G * * ¥ % Medium
- site #9 was des- '
ignated for Roads G * G * M * * * * x ok . G G M * G M Medium

road relocation
Topsoil source
suitability * 6 * S G 6 66 M G M * G * * * * x Medium

Comments:  This site is generally well suited for service area development. The main
Timitations to use are slope and frost susceptibility {may not be considered a serious
problem in this area).

The road relocation slightly downslope of site #9 should present no serious problems.
The percentage of silt and clay (55%) in the material makg this site moderately sus-
ceptible to erosion. Cutbank slopes should not exceed 32°. Topsoil recovery is
recommended for use in revegetation of the cutbanks and the existing road.

FIG. 16. Site "u" - Tooking east to Coldstream Ranch.
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UEbREe U SULLS LIMLIATIUNS AREELTING POTEN]IAL UL

SITE LOCATICN GENERAL TERRAIN & POTENTIAL
PRUFOSED SOIL USES
USES CLASSIFICATION
- approximately - small “walk-in* clay lacustrine Dwellings without
10 1/2 - 3/4 mi, group campsite deposit with basements G-M G * G-M * * * § G S Low
16* /1 east of Twin with possibly slightly undula- ‘ -
v Bays one cooking ting to gently Septic tank
building and sloping topo- absorption field G-M G S G-M * * ok k% | ow
16-20 tenting graphy . (see
sites. soil development comments }
- a road and a Orthic Grdy Roads G-M G * G-M * * M * G S Medium
small parking Luvisol ' '
lot are con- Topsoil source
sidered for suitability M G+ * M M M ¥ ok k% | ow
site #10 ' '
Comments: This site is rated "low" for high use campsite development. The proposed
use of the area was for a small group campsite and this rating may not be considered
as serious for such development. The proposed group campsite design probably
includes pit toilet use rather than a flush system, however, it should be emphasized
that the very fine texture of the material (slow perviousness) gives the site a "low"
rating for filter field use.
Trails and unpaved roads in this area would be subject to muddiness problems should
intense use occur in a wet season of the year.
FIG. 17. Group Campsite proposal area (10b).

/1 Sample site 10* has similar characteristics to 10.

26
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DEGREE OF SOILS_LIMITATIONS AFFECTING POTENTIAL USE

SITE LOCATION _ GENERAL TERRAIN & POTENTIAL

PROPOSED SOIL USES
USES CLASSIFICATION
W - gully on the - matn trail use - complex unit of :
north side of to the Twin Bays colluvial (veneer
Twin Bays area and blanket) and

morainal materials

Comments: .Location of the trail in the gully area should avoid the centre of the
gully bottdm so as to prevent the possibility of downslope erosion by the _
channelling of excess run-off. The centre of the gully appears to be a more moist
site as indicated by the more Tush vegetation occurring there and would be more
susceptible to muddiness problems with heavy use than the upslope areas of the
gully. -

The surface texture of the area varies from a clay loam to a sandy clay
loam and would be moderately susteptible to muddiness and compaction problems
should heavy use occur during a wet period of the year.

FIG. 18 Gully - north side of Twin Bays
Tooking east.

27 '
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ucaRet UF SUELS LIMLIALIONS ARFECLING POLENTLIAL UsE

SITE LOCATION ' GENERAL TERRALN & POTENTIAL
PRUPOSED SOIL ' USES
USES CLASS{FICATION
11 - west end of - main trail use - sandy gravelly
gully described to the Twin Bays fluvial veneer over-
in site w. area lying a silty clay

glacial fluvial
deposit

- gently sloping
topography

- 5071 development
Cumulic Regosol

Comments: This is a moist site as is indicated by the existing vegetation
(hawthorn, cottonwood suckers, mint, geranium and lush grasses). The surface
texture of the material is a clay to clay Toam and the site is moderately well
drained with moderate-slow perviocusness.

Trail development should avoid this area as it is highly susceptible
to muddiness and compaction problems. It is expected that the site will remain
damp throughout the use season as it was moist at the time of sampling in mid-
October. '

FIG. 19 Gully area adjacent to the lake -
north side of Twin Bays.
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SITE LOCATION

GENERAL
PRUP(OSED
USES

TERRAIN &
SOIL
CLASSIFICATION

BrioRbe OF oSULLS LIMIIATIUNS ALEEL IING BOTENELAL Lt

POTENTIAL
USES

12  Twin Bays

P

backshore use
associated with
Twin Bays,
(trails, play-
gound-picnic
site, topsoil
suitability,
pit toilet use)

- silty clay lacus-
trine deposit with
gently sloping topo-
graphy '

- s0il development
Dark Brown

Chernozem

Playgound-picnic

site G G 6 M S M * * & *x & G G G X ¥ * *  Madiym
Topsoil source - o
suitability G * & *§ M G 6 M M M * g X ok %k kK Low

Comments: This is a moderate site for backshore use.. The fine texture of the material and

the depth of the surface mineral Horizon make the site moderately susceptible to muddiness

and compaction problems should heavy use occur during a wet period of the year.

Due to the slow perviousness of the material and the proximity of the site to the
lake, septic tank absorption field use would be rated "severe". Pit toilets should be located
away from the lake and the water table depth should be accurately determined before placement
occurs. :

The view of the Twin Bays area from Highway 97 on the west side of Kalamalka Lake is.
of provincial significance and should be of major consideration in any development plan for the
site.

Fig. 20 - Site #12 Twin Bays backshore area, looking west,

K - east of
Twin Bays

- trajil access
to Twin Bays

- medium textured
morainal {(till)
deposit with moder-
ately sloping topo-
graphy

- s0il development
Dark Brown Chernozem

Comments: This is a well drained site with moderate perviousness. Surface tgxture ranges
from a Toam to a clay loam and the depth of the surface mineral horizon {Ah) is 22 cm.
This area presents no serious limitations with respect to trail development.
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. SITE LOCATLON GENERAL TERRAIN & POTENTLAL
' ' PRUPOSED SOIL USES
USES CLASSIFICATLON

y - immediately - road Tocation - medium-fine Roads, G
south of the textured morainal ) :
park boundary (ti11) deposit with  Topsoil source ' * .
gate at the gent]y S]oping topo_ Su1tab171ty : G * G * M-S M G G M M G * 4 x Medium
Lisheen Estates graphy . -
subdivision - s0il development Comments: This is a moderate site for road location with the fine texture of the material

Dark Brown Chernozem Presenting the most serious limitation. Unpaved roads and trails would be moderately susceptible
' to compaction and muddiness problems should heavy use occur during a wet period of the year.

13 -approximately - this site was - fine sandy fluvial Dwellings with High-
0.6 km east of proposed as a terrace with level to basements G G G '* G * * x = * * G 6 M Medium
the Lisheen small parking gently sloping topo- '

Estates lot Tocation, graphy Septic tank
however, it - s0i1 development - absorption field G 6 G G G * x % % * G * * % High
appeared to be a  Black Chernozem
good area for camp- Playground
site development picnic-site G G G G G-MG * * x * G * « * High
and is inter-
preted for all Roads G * G * G * * ok % * G * G M Medium
the asscciated yses. :
Topsoil source ox
suitability G * G * G 6 G G M M G * % %  Medium

Comments: This is a_good tc moderate site for campsite development.,
for frost susceptability would not be considered a serious limitation.

The “moderate" rating

The area covers approximately 17 acres which is inadequate to
- of campsite proposed for the park (110 units).

Fig.21 Site #13 - Tooking south.

30

accommodate the size
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SUMMARY

This summary provides a general comparison and/or discussion of the
proposed major deveiopment areas in Kalamalka Lake Park. Soils, landform
or terrain units, and to some extent vegetation, are the only physical
parameters of the landscape that have been assessed with respect to the
uses associated with the proposed developments.

Kalamalka Lake is a lake of provincial, if not national, significance
with respect to its landscape position, unique color, warm temperature and
attractive beaches. As such, development adjacent to the lake in the Cosens:
Bay area was a major concern of this study. The facilities included in the
intensive day use area proposed for Cosens Bay consist of a change house
and  12-unit flush toilet complex, a parking lot, a picnic site and a back-
shore play area.

With the exception of a filter field di5p05a1'5ystem the area presents
no serious physical limitations to backshore use. The suitability of the
development area of Unit III for septic tank system use is severe (see
comments, page 9) and it is recommended that alternate methods of waste
disposal be seriously considered (i.e. waterless toilet systems or the trucking
of effluent from the site). An effort was made to contact the U.S. National
Park Service as to their experience with the waterless toilet system and the
related correspondence is included in Appendix I.

It should be noted that presenting a topsoil suitability rating for
the proposed use sites does not imply that an area be used solely as a topsoil
source. If development of such a nature as to disturb the surface is undertaken
in an area with a high to moderate overall rating for topsoil, then an effort
should be made to carefully remove the required topsoil from the inmediate
development area. This material can then be used in other areas of the
park as it is needed,

The gravel bar separating the lagoon from the lake - (Unit I) was proposed
as a picnic site. However, the extremely poor condition of the existing
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cottonwood stand on this site may be considered a major use Timitation

(see Appendix I for discussion). The introduction of exotic tree species
into this area, although an alternative to the present vegetation situation,
would not be desirable with respect to the concept of maintaining the
inherent natural landscape of the Cosens Bay area.

A 110 unit campsite that requires approximately 30 acres was proposed
for the park. The two areas considered by the Parks Branch were the Bear
Valley area (Units V, VI, VII) and the upiand area south of Bear Valley
{Units VIII and IX). A third area, east of Twin Bays (Unit XVI - Site 13)
has been included in this comparison as it is one of the few larger areas
within the park that is suitable for relatively major development. Campsite
areas have been assessed with respect to the following associated uses -
buitdings withouts basements, septic tank absorption fields, roads, play-
ground-picnic site areas, and topsoil source suitability.

The entire Bear Valley area was chosen for possible campsite develop-
ment, however, the very fine clay texture of the material and poor drainage
conditions make alil but the eastern end of the Valley (Unit V) unsuitable
for development. This unit V area {Site #6) is still a fairly fine textured
material, however, the drainage conditions are much more favourable. It
covers approximately 15 acres, five of which are outside the park boundary.
The ten acres within the park boundary would not accommodate the size of
campsite proposed.

The upland area south of Bear Valley {Unit VIII - sites n, o, p, p*)
is shallow to bedrock and has undulating to hummocky topography in which
slopes of up to 31% occur. These Timitations make the unit severely
unsuitable for campsite development. A small glacial fluvial terrace area
{Unit IX) that presents no major use limitations occurs within this area,
however, it covers only 2% acres which is not adequate to accommodate any
large scale campsite development.

The area west of Twin Bays (Unit XVI - Site 13) presents no major
limitations to campsite use and comprises an area of approximately 17 acres,

Of the three areas proposed for campsite use, none provides adequate

R
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acreage for the size of campsite anticipated. 1If the five acres of
Cotdstream property in Bear Valiey were purchased, a total of 15 acres

(Unit V) would be available for development. In order to provide 110
camping units, the two larger areas (Unit V and XVI) could be developed

to accommodate 55 units each, although major development in two sections

of the park may not be considered desirable. If intensive development

of the Bear Valley was of enough importance Unit VI could be used, although
considerable extra development expense would be expected. If toilet
facilities were to occur, a waterless system or the trucking of effluent from
the site is recommended.

A year-round service area with an office building and yard, parking
lot and flush toilet facilities was proposed for either Unit III - site q or
Unit X - site u. Neither of these areas present major limitations to use,
however, Unit X - site u offers a larger development area, with respect to
favourable topography than does Unit III - site q. Unit X mayalso be more
suitable,in that Unit III - site q is visually more sensitive to development,
considering the view from the lake and from Cosens Bay.

The group campsite proposed for the area west of Twin Bays (Unit XII -
site 10, 10%*, v) is planned as a sma11'wa1k-fn tenting area with one cook
building and pit toilet facilities. It would be associated with an access
road and small parking Tot at site 10a. This area is unsuitable for intensive
use and/or large scale development due to the very fine texture of the
material (clay). Limited group use of the type described by the park planners
(i.e. girl guide - boy scout camps) could occur without site deterioration
providing it does not take place during the wet periods of the year. A
possible alternative to the Tocation of the group campsite area is Unit IX -
Site 8 which, although too small for large scale campsite development,
presents fewer limitations to use than does Unit XII.

It is recommended that, in the case of any substantial development
within the park, the topsoil be recovered and used for revegetation
purposes, provided the topsoi source suitability rating is moderate to good.

With regard to trail development in the assessed areas, special
consideration with respect to construction would be necessary in the poorly
drained areas that have been described {site h - Cosens Creek, Unit II
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adjacent to the lagoon, Units VI and VII - Bear Valley and Unit XIII -
site II - Twin Bays).

The highest precipitation month for this area in general is June
(1.75 inches). Intense recreation use and development or construction
programs, particularly in areas in which fine textured materials and/or
poor drainage occur, should be carefully considered if carried out in May
or June.

With respect to the nutrient fertility status of the topsoil for
revegetation, a generally accepted mix ratio of calcium/magnesium/potassium
is 65/10/5 respectively. The following sites are significantiy outside
this ratic - #2, #6, #8 and #10. Should major revegetation programs occur
in these areas, it is recommended that topsoilsamples be sent to the soils
laboratory at Kelowna for fertilizer recommendations once the species to be
used in revegetation are known.

It should be stressed that the input of this report relates mainly
to soils and landform information. The information presented is not intended
to exclude the need for a detailed inspection of the site when a certain
type of construction is identified. It is strongly recommended that before
any development occurs in the vicinity of Cosens Creek, hydrologic
information be obtained for the Cosens Creek drainage system. Information
on the underground drainage system, the occurrence of flcoding, and the
activity of the channels that occur throughout the fan area (Unit IV) is
particuiarly important. '
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APPENDIX I

Yegetation Report on the Condition of the Cosens
Bay Cottonwcod Stands.

Correspondence - United States Department of the
Interior - National Park Service.
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Environment and Land Use Committee

secretariat

1873 Spall Road, Kelowna, British Columibia V1Y MR2

October 25th, 1976

Ms. V. Hignett
Analysis/Impact Division
Resource Analysis Unit
FLJUWC. Secretariat
Parliament Bulldings
Victoria, B.C.

V8V 1Xi,

Dear Val,

Re: Black Cottonwood at Kalsmalka Lake

I have attempted to find some of the silvicultural information
for black cottonwood (Populus trichocarpa Torr. and Gray) in
British Columbia, though this information is sparse; and then,
hypothesize why the trees we saw at Kalamalka are doing so
poorly.

Studies on black cottonwecod conclude that the optimum pH is
believed to lie between 6.0 and 7.0. These studies also show:

1. At least 18 inches (46 c¢m) of loam or heavier
soil is required for good growbh if this soil
1s underlain by gravel, The poorest quality
solls for cottonwood cccur on newly formed
gravel bars.

2+ Lack of aeration in the water limits growth.

3« Late frosts frequently kill or injure black
cottonwood.

Apparently, many cottonwoods were killed outright or killed
back from 2 to 20 feet in height by a late fall frost in
November, 1955y in Dritish Columbia. TFrost cracking provides
entrance for decay fungi.
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Ms. V. Hignett
Page 2
October 25th, 1976

Because both stands (see sketch) have damaged trees right on
the lake margin, frost may have been a contributing factor in
some of the damage. The rest of the cottonwoods in Stand 2
seem healthy and are growing well, so it is probably a good
site, with the moving water from the creek providing good
aeration. BStand 1, however, is damaged to such an extent

that the trees will not recover. Tt is hypothesized that the
eutrophication process of the pond behind the bar would limit
oxygen present in the water. Fine sediment deposited in the
pond, in combination with increased organic material under the
bulrush (Scirpus validus) might tend to reduce aeration and
nutrient movement from the pond area to the lake. The soil
on the gravel bar is obviously poor. Some soil removal from
the bar during storms must occur, as observed from exposed
tree roots. Trees in a stressed situation are more vulnerable
tc pests and diseases. Studies In the Quesnel area have found
over 70 different fungal species causing rot in cottonwood.

If this hypothesis is correct, one might have the choice of
retaining the pond in its present condition {a "bird in the
hand") and not having cottonwoods, or attempting to improve
the pond water by forming a direct connection to the lake to
get better aeration {a "bird in the bush"). I would not
recommend the latter choice. The whole problem of attempting
to find the "why™ in plant physiological problems is extremely
complex because cause and results are tied together very
stronglye

It is felt that the cottonwoods on the bar cannoct be saved as
shade trees because damage is too far advanced to hope for
survival. New cottonwood suckers would still face the same
problems the present trees have. Management of cottonwoods
may be successful over the short term. One may be able to
build the bar up and successfully grow other nature species,
such as ponderosa pine or western red cedar. This would have
to be tried. The reascnable albernative may be to try an
ornamental specles such as weeping willow. This would have
to be discussed with a horticulturist or Landscape architect.

T enclosed a copy of M. Rafig's information on the patholoegical
condition of the stands.

Sincerely yours,

Ghiaw P Hancante

Ao Pa Harcombe,
Plant Ecologist

APHzez
cc - Jo Wo van Barneveld
M. Rafiqg
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Age: 55 years

Stand 1 is located on aboub 25' wide and about 100' long sandy
gravelly bar and is flanked by water bodies, namely a lake and a pond,
thus resulting in high water table. Tree species constituting this
stand are 85% black cottonwood and 15% bivch.

- Black cottonweod stand consists of 80% suspect trees, which are
living trees exhibiting external indications of decay, 10% residual
trees, which are living trees exhibiting no external signs of decay
and remaining 10% are dead snags. Most of birch trees are already
dead. 7% of the ground cover consists of black cottonwood regenerabion,
but most of this is sickly locking with apparent apical bud deformity.

Suspect black cottonwood trees show the following pathologic
symptoms:

1. Conks

2. Scars

3. TFrost cracks

L. Rotten branch bases and dead branche
5. Dead and broken tﬁps S

6. Leaf spots

STAND 2

Age: 70 years

This stand consists of Douglas fir, black cottonwood and birch
trees and can be divided into twe vegetation types on the bases of
tree composition. :

Vegetation tyve 1 comprises of black cottonwood and birch trees
and runs in a belt of about 30' width along the lake margin, and is
characterized by peor drainage. Cottonwood trees of this section are
sound, other than the ones right on lake margin. The suspect cobbon—
wood trees show the symptoms mentioned for Stand 1. The birch trees
are 70% dead and the rest consist of suspect trees exhibiting disease
symptoms most prevalent of which is Polyporus betulinus.

Vegetation type 2 comprises of Douglas fir and birch trees and
occupies the back slope from the cobttonwood stand and is better drained.
All the Douglas fir trees are sound, however, the birch trees are mostly
dead or dying. The causal fungus on these birch trees is also mostly
Polyporus betulinus.

STAND & —7 e ) £STAND 2

KAaLAmMALEA
£ AkE
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Ministry of the Eavirenment
Rasource Analysis Branch
Parllament Buildings

Victoria, British Columbia V8V 1X4
Janpary 5, 1977

Supervisor
Olympic National Park j _
Port Angeles, Washington !

cear Sir:

- . N . . ,/"'d“ o .
In process of conducting s0ils studigs-{fy our componewt dranch
{Parks} in their design adalysis of campground\and picnic site 1

Tocations, we have cume into the problem of pougsible affluaat

pollution of sensitivz areas. Thusi 1t becofies advisable o research
r - o P £ i

waterless toilet,wasta dispesal metncdp{gngs.

( I would, therafore, apprecidte.yacetyins anviinformat
_ Ta

have oi the subject, wity/ particilan zmphadis on water
disposa’l methods you may He using within the park.
|I I\. .\'.
1 hope this doas notiinconvenie.‘% you and that we may raciorocats

{0 kind should the nwed \a\‘r@e. Ve
. - . .//

on Yyou tay
5 {asrabic)

[
&s

ﬁ;;;F—hw- S——Yours truly,

S H.C0. Yeomans, Hanager
ALY SIS/ THTERPRETATION DIVISION
RESUURCE AMALYSIS BREUCH

WCY tiank

.o, Valariae Hignett
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United States Department of the Interior

NATIONAL PARK SERVICE
Olympic National Park
600 East Park Avenue
Port Angeles, Washington 98362

BRITISH colLumala
SECRETARIAT

JAN 181977

E. LU c
VICTORIA, B.C.

IN REPLY REFER TOl

K14 ‘
danuary 13, 1977

Hanistry of the Environment
dasource aAnalysis Branen

Parliament Bulldings

Yicboria, British Colwabia V3V 1ih
CANADA

Mr, Vi. C., Yeowans, Kanager
¥

Dsar #fr. Yeomans:

The problems pertaining to waterless toilet waste disposal apply
only in the backeountry of Olympic Mational Park. Qur inguiriss
have dndicaled that systems presenlblly available on the market
nust nave eivher healt or vowsr sources avallable,

e ars lLaking the liberty of Iforwarding your letier to our Denvar
Service Center. They may be able to provide you with additional
4]

information. Several years ago they were exploring the possibility

that had extremely low water supplies.

if al &1l possible, we would avpreciate recelving a copy of your
final onalysis.
Sincerely yours,
S
bl’iOL ; "--'it
Chief of walntooancs
cc
sangger, Denver Lervice Ganbsr w/c lac.

CONSERVE
AMERICAS
ENERGY

Save Energy and You Serve America!

Paged6 of 69MOE-2016-63774



APPENDIX II
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Soil limitation ratings for dwellings (Without basements)

{tem affecting use

NDegree of soil liwmitations

Slight

Modaerate

Sevoere

Soil Drainage class

very rapidly,
rapidly well,
moderately well
drained

imperfectly
drained

Poorly drained,
very poorly :
drained I

Apparent Watexr Table

Below a depth
of 30 inches

Below a depth
of 20 inches

Above a depth
of 20 inches

Flcocoding

GM,GC,SM,SC, CL
with PI5/ less
than 15 ’

15 or more

None None Rare, occasional
i or frequent
Slope 3/ 0-8 7% 18-15% { More than 15%
— 1 ]:
iTnferred -
Shrink-well Low Moderate High !
potential
Unified soil group GW,GP,SW,5P, ML, CL with PI&/ CH, MH, OL, OH

TPotential frost

; Low Moderate High :
action .
:' .;
Stoniness class 7/ 1 12 and 3 E 4 and 5 }
Rockiness class 6/ 0 El g 2,3,4 and 5
; :

Depth to bedrock 8/

More than
40 inches

'iZO—AD inches

—

Less than 20'inché:

1/ Some soils given limitation rating of moderate or severe

may be good sites from

the standpeint of esthetics but require more preparation or maintenance.

2/ For class definitions see CSSC Systems of So0il Classification for Canada, 1975.

3/ Reduce slope limits 50 percent for those soils susceptible to hillside slippage.

Use this item only where frost penetrates to assumed deptd of footings and where

If bedrock is soft cnough so that it can be dug out with light power equipment,

5/ PI means plasticity index.

6/
s0il is moist during freczing weather.
of Soils USDA, U.S.D.A. - 45

7/ For class definition sce appendix.

8/

such as backhoes, roduce ratings 6f moderate and severe by one step,
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41
Soil Timitation ratinas for dwellinas {with basements)

|

Ttem affecting use f Degree of soil limitation L
; L i Slight !Moderate Severe

: ) : |

Soil Prainage class ; very rapidly, EModerately Imperfectly

; = . rapidly, well lwell drained drained, poorly

i ' i drained drained, very

: } poorly drained

: .

- I _
Apparent Water Below a depth Below a depth of Above a

"Table | of 60 inches }30—60 inches depth of 30 iuche
: ! '

?Flooding | None None Rare, occasional
! : or freguent
‘Slape 3/ - 0-8% 8-15% More tham 15%

: 5 —
Inferred

Shrink-well : Low o Moderate - High .
‘potential

‘Unified soil group GW, cP, SW, SP, ML, CL, with CH, MH, OL, OH |
; CM, GC, s, SC, CL, iPI6/ 15 or more

‘ with PI5/ less than C. .

’ 15

h - F

Potential Frost Low Moderate EHigh

,action :

; f . .
‘Stoniness class 7/ 1 2 and 3 "4 and 5 %
: i
* _
: i ' _hﬂ
‘Rockiness class 6/ 0 1 12,3,4, &5 ‘
?Depth to bedrock 8§/ Mere than 40-60 inches ELESS than
: 60 inches ! ' | 40 inches

1

. K i ! :

'

1/ Some soils given limitation ratings of moderate or severe may be good sites from

the standpoint of esthetics but require more preparation or maintenance.
2/ For class definitions see CSSC System of Soil Classification for Canada, 1975,
3/ Reduce slope limits 50 percent for those soils susceptible fo hillside slippage.
5/ PI meands plasticity index.

6/ Use this items only where frost penetrates to assumed depth of footings and where
spil is molist during freeziong weather. See Guide for Interpreting Engineering Uses
of Soils USDA, U.S5.D.A. - 45

7/ Tor class definitions see appendix.

8/ 1f bedrock is soft enough so that it can be dug out with light power equipment,
such os backhoes, reduce ratings of woderate and sovere by one step.
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5011 limitation ratings for scpbic tank absorption fields

, : Negree of Soil Limitation
" Item affecting use

__I_ . L_,..._._.j_._..l

Slight } Moderate ! Severe é

Perviousness Class ! Upper end 1 Lower end i Rapid, :

i of moderate | of moderate i slow :

t [ | !

. _ : ; _ ]

Soil Drainage: : Well, ! Imperfect ¢ Very rapid, |

| moderately i ;  rapid, ;

! well : . poorly, very:

E {  poorly E

Depth to water table More than é 48-72 in. i Less than :
5 72 in. i i 48 in. [
! : : _ P
i ‘_ ;
Flooding None i Rare : : Occasional |

\ . - or fregquent

| 0-8 7 . 8-15 % . More than
: ,f ? f15 % .
! i t : = ;
! I
| : | : i
Depth to hard rock, 2/bedrock, More than - 48-72 in. Less than
or other impervious materials 72 ino. _ 48 in.
Stoniness class 3/ 1 ; 2 and 3 4 and 5
; .
Rockiness class 4/ 0 1 2,3,4,and
. _ _ 5

1/ Class limits are the same as those suggested by the Cansis Manual for Describing
Seil in the Field (1975}, The limitation ratings should be related to the
permeability of soil lavers at and below depth of the tile line.

2/ Rased on the assumption that tile is a depth of 2 feet,

3/ See Appendix to report.

4/ TFor class definitions see Soil Survey Manual, pp. 216-223.
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Seil limitation ratings for local roads and streets |

1 : Depgree of soil limitation
)
T

Siight Moderate Severe -
' |
Soil draimage class 1/ Very rapidly. imperfectly Poorly drained :
; rapidly well drained and very poorly
drained, and drained ;
noderately f

well drained

iFlooding None ' - Rare,occasional Frequent l
Slope - lo-8% |8-152 More than 15% |
: ' i ’-
iDepth to bedrock 2/ More than 40 in. 120-40 in. : Less than 20 in. !
! ﬁ ‘ i
Subgrade 3/ i _ . l;
‘o, AASHO group index 4/ 10-4 5-8 : More than 8 i
b. Unified soil group GW, GP, SW, SP, GMICL with PI 6/ CL with PI 1% or more 55
; 8¢5/, SM 5/, $¢5/11ess than 15 | CH, Mi 8/, OH, 0L, PT |
i I
Inferrcd shrink-swell T.ow Moderate High l
potential SM, SP-SM, SP, MH ICL, MH-CH, CH bOCH %
1 CL, SC, ML-CL, ML | i
5Susceptibility to Low 1Moderate % s High 3.
frost acti Texture Clgss= S, LS, 'c sic, St{med.) SCL, i, ik, SiCL, L, CL, fineSL
o OO nified c1aqqc-_ﬁufﬁﬁbi_sﬁ?u€3 qur, GM, _GC, qrz gﬁ ML, EL, OEl_hﬁ, SM Ei
Sroniness class 1 and 2 ;3 _ OH 4 and 5 Eé
- { . i
Rockiness class 0 : i1 2,3,4, and 5 li

1 : 1

1/ For class definitions see Systems of Soil Classifications for Canada, 1975.

2/ 1f bedrock is soft enough so that it can be dug with light power equipment
and is rippable Ly machinery, reduce limitation ratings of moderate and severe
by one step.

3/ Use AASHO Group Index values if available from laboratovy tests; otherwise use
the estimated Unified soil groups.

4]/ Use CGroup Index values according to AASHO Designation M145-49 and M145~661; for
most soils with group index values below about 8, both designations {methods)

give results nearly cnough alike to be considered alike for the purpose cf this i
guide.

5/ Downgrade limitation rating to moderate if content of fines is more than about
30 percent.,

6/ PI means plastielity index.

7/ Upgrade Timitation rating to moderateo if iH is Targely kaolinitic, friable and
free of mica.
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CUIDELIRES

Items Affect-
ing Use

Soil drainage

Depth to water-
table

Flooding

Ferviousness

Stope

Surface soil
texture

Depth to bedrock

On Surface

Stoniness

Rockiness

sree of Soll Limitation

¥one to Slizhr

" Well and waderately
well dralned soils.

Ealow 3 feet duzing

seaszon OF u3a,

. Hope during season

of use

Very rapld to moder-
eta. .
(2¢ In/hv - 0.6 in/hr)

{ — Z percent

s), f=i, vfsl, 1, 1s
with texturzl B . -

" horizon

-
+ 3 Toet

Cigsges © & 1
*
GCless O

Below 2 -feet during
season of usae.

Hoy flood once in 3

yearz durlng season
of use.

2 - 5 percent

sil, ci, sci, sicl,
1. -

2 - 3 feek

Ciass 2

Clasé 1

Rapldly drains
Imperfeccly ¢
1f subjact zo p :
Poorly and very pourly
i
|

“drzined soila.
<2 fest during zerson|
of use. ) :
!
Floods more than cneas
in 3 years duving
£ use

e

Slow znd wezy sicw.

{<0.20 in/n7r) i
.25 parcent : .
sc, sic, o,
solls, s

Jecr te blewine. |

<2 fﬁﬁt f

GClesses
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Suitability Ratings of Seils as Sources of Topsoil -

items Affecting
Jge

Degree of

Scoil Suitability

Good

Fair

Flooding

None

| Poor

May flood occasionally

for shiort periods.

Frequent flondimgh_
or constantly
floaded.. -

Drainage

Well and mod-
erately well
drained soils
not subject
to pending,

Well and moderately
vell drained soils
subject to occasion-
al ponding. Some-
what poorly drained
soils not subject

"to ponding.

Poorly and very
peorly drained
soils. Somewhat
poorly drained
soils subject to
ponding for periods
of more than 4
weeks during

construction season.

iSlope

)
o

4

i75~9%

> 9%

Stoniness

5
i

0-
G-

2

3,4,5

Surface Soil Texture

1

SL, ¥SL, VFSL,
L, SilL

Cl., SCL, SiCL

"1s, 8, sC, siC, ¢,
| organic soils '

fDepth.Of Ab

T

> 6 inches

|
%

3-6 inches

.3 inches
|

7 H
VR [N — P

‘Salinity of Topsoil

i 1/E.C. 0-1

!

E.C. 1-3

E.C. =3

;D.M. cantent of
iAh if present or
molum average if
Enot present

'ylSZ

|
|
%

5-15%

< 5%

Depth of Sclum
'{A+B) horizons

i

1730 inches

'

15-30 inches

l
-

_4:15 inchesz

EpH of Ah if present
oY solum average

I

if not

T
1

!

5.0 to 6.5 and
7.5 to 8.0

7/5.0 or 8.0

1/ E.C. ~ electrical conductivity

The soil suitability ratings of '"good, fair, and poor" correspond to the limitations
of "none tc slight, moderate, and severe" respectively and the definitions are

essentially the same. The soils may aisc be rated "unsuitable" as sources of topsoil.

X
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Soil Dratnaae O

Very rapidly drained -- Water removed from the gsoil very raridly in
relution to supply. Execass water flows dowmward very raridin <F
wnderlying material is pervicus. There may be very rapid
surface flow during heavy rainfall previded there ie a steep grad- :
ient,  Sotls have very low available water storaee capacity
(usually<Ci inch (2.5 cm)) within the control section and are usualiy
coarse textured and/or shallow. FWater source is precipitation.

H
T 5.
Bllfi-

Rapidly drained -- Water removed from the soil rapidly in relation to
supply. Lzcess water flows dowmward if underlying raterial is
pervious. Subsurface flow may occur on steep gradients during
heavy rainfall., Soils have low available waver storcge capacity
(1-1.5 inches (2.5~3.8 em)) within the control section, and are
usually coarse textured and/or shallow. Water source is precip-
itation.

Well drained —- Water is removed from the soil readily but not rapidly.
Excess vater flows downward readily into underlying pervious material :
or laterally as subsurface flow. Soils have intermzdicte available .
water storage capacity (l.5-2 inches (3.8-5 cm)) within the control
section, and are generally intermediate in texture and depth., VWater . |
source s precipitation. On slopes subsurface flow muay occur for f
short durations but additions are equalled by losses. :

toderately well drained.-- Vater is removed from the soil somewhat slowly in
relation to supply. Excess water is removed scomewhat slowly due to i
low perviousnzss, shallow watertable, lack of gradient or some combin-
ation of these. Soils have intermediate fo high water storage caopze-
ity (2-2.5 inches (5.6-2 em}) within the control section cnd are
usually medium to fine textured. Precipitation is the dominant water
source in mediwm to fine textured soils; precipitation and significemt
additions by subsurface flow are nzcessary in cccrse teztured soils. !

Imperfectly drained -- Water is removed from the soil suffictently slowly
in relation to supply to keep the soil vet for a significant part of
the growing season, Excess water moves slowly downard if precipitation
is rajor supply. If subsurface and/or ground water is wain source,
flow rate may vary but the soil remains wet for a significant part of
the growing seasom. Precipitation ig main source if AHSC is atgn; ecr-
tribution by subsurface and/or ground water flow increases as AWSC
deerzases.  Soils have a wida range in available water supply, texiture
and depth, and are gleyed pheses of well drained subgroups, i
Poorly drained -- Water is removed so slowly in relation to suppluy that the |
soil remains wet for a comparatively large part of the time the coil ;
i not frozen, Excess water is cvident in the soil for a large part of|
the time. Subsurface flow and/or ground vater flow in addition to ,
- precipitation are main water sources; way also be perched vater table |
with precipitation exceeding evapotranspiration. Soils have wide rarece
in available water storace capacity, textures anl depth, and are gleped

cubgroups, gleysols and organics.
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Very poorly draired -~ Water is removed from the soil so slowly that the
watertable remains al or on the surface the greater parl of ihe tLime the
801l is nel frozen., Fzesss water is present wn the cotl the greater
purt of the tive,  Growid water Flow and subsurface flow are i or,
water sources, Precipitation is of iesszr irportance except wherc
there ©s a perched watertable with precipitalion exceeding evapo-

‘2 range in avatlable water storage

capacily, testurs and depih, and are ¢ithen gleysolic or organie.

transpiration. Soils have a wid

Soitl Perviousnens Classze

Rapidly pervious —-- The capacity to trancmit water vertically is co great

' that the soil would rermain wet for no more than a few hours after
thorough wetting if there were no obstructions to water movement out-
side the body classified. %he horizons and soils hape large and con-
-tinuous or connzcting pores and crazks that do not close with wetiing.
Many, bub not all, fragmental, sandy, skeletal soii Bodies provide
these conditions, as do some medium and fine textured horizems that
have extremely strong, granular structure and large, connecting pores.

Koderately pervious -~- The capacity to transmit water vertically is areat
encugh that the soil would rermain wet for no more than a few days after
thorough saturation if there were no obstructions to waler transmisoion . .
outside the body elassified. Moot moderately pervious soils hold !
relatively large amounts of water against the foree of gravity, end are
considered good, physically, for rooting and supplying water to plants.
Soil horizons may bz granular, blocky, weakly platy or massive (bul
porous) if continuous conducting pores or eracks are prasent which do
not close with wetiing. :

Slowly pervious —~ The potential to transmit water vertically is so slow
that the horizon or the soil would rerain wet (saturcted) for periocds
of a week or more after thorough vetiing whether or not there were
obstructions to water movement outside the body classified. fThe soil
may be kassive, blocky or platy, but comnecting pores that could cenduet
water when the soil is wet are few, and cracks or spaees among peds thatl 5
mey ve present when the soil is dry close with wetting. Ever <n pesil-

Zons cceessible to plant roots, roots are usually few or absent and if
present, they are localized along eracks when the soil ic wet.
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So0ill Textural Classes

—_——————t == -

lllllllll

———

b ==

g b

1S

llllll

——m————

-1
U

L LS RPN

T e P

B (-

' Si

K1V S

20 ot

10~~~
0

PERCENT SAND

S

¥

main textural classes of sal

Fig 34, Soil wextural classes. Perg
is silt.

o0
Rt
e

£ 5

ol

Vo
-

[~=Ry—

oA

P
.,I.J,H

o =
e B

oz

o

S

Sz
=

[ Rt

Page57 of 69MOE-2016-63774



50
. il
ROCKTNESS CLASSES

The classes of rockiness are defined as foilows:

Rocky 1 (Slightly recky land)—Sufficient bedrock exposures to interfere
with titlage but not to make intertilled crops impracticable. Depending
upon how the pautern affects tillage, rock exposures are roughly 100 to
300 feet apart and cover 2 to 10% of the surface.

Rocky 2 (Maderately rocky land)—Sufficient bedrock exposures (o make
tillage of intertilled crops impracticable, but soil can be worked for hay
crops or improved pasture if other soil characteristics are favorable.
Rock exposures are roughly 30 to 100 feet apart and cover 10 to 25%
of the surface, depending upon the pattern.

Rocky 3 (Very rocky land)—Sufficient rock outcrop to make use of

- machinery impracticable, except for light machinery where other soil

characteristics are especially favorable for improved pasture. The lang
may have some use for wild pasture or forests, depending on the other
soil charactenstics. Rock exposures, or patches of soil too thin over rock
for use, are roughly 10 to 30 feet apart and cover 25 to 50% of the
surface, depending on the paitern.

Rocky 4 (Exceedingly rocky land)—Sufficient rock outcrop (of very thin

soil over rock} to make all use of machinery impracticable. The land

may have some value for poor pasture or for forestry. Rock outcrops
are about 10 feet or less apart and cover 50 to 90% of the area.

Rocky 5 (Excessively rock land)—Land on which over 90% of the
surface is exposed bedrock (rock outcrop).

As a guideline, land with more than 50% bedrock cxposed is a
complex of Rockiand and a soil series. )

The names, sizes, shapes, and kinds of fragments are designated as
Follows:

STONINESS CLASSES

STONES 1.
STONES 2.
STONES 3.
'STONES 4.

STONES 5o

0 to 10 percent of surface aresa
11 to 20 percent of surface area
21 to 40 percent of surface area

441 to 80 percent of surface area

81 percent and greater of surface area

Stoniness refers to those coarse fragments over 10" in diameter that occur

in the surface soil horizons.
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NEY FEW MAaR AVR MAT  JUIM aUEL AOUT SEP OcT HOW DEC  AMMEE TYPE

BREITISI COLUMBIA

VERMON Go24  D.4f 0,45 0.76 1417 1.49 1.17 1,18 ),34 1.19 0,82 0.70 10.95% &

VERNOM COLDSTREAM RANCH Q.23 0.45 0.52 Q.80 1,32 .75 1.20 1.721 IT.34 1.1 D0.¥9 0.ep 11.35 1
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APPENDIX IV : |

LABORATORY ANALYSIS RESULTS
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SAMPLE PARTICLE SIZE IMOISTURE oH %C | %0.M %N C/N |EXCHANGEABLE BASES me/100g (%Fe 1ZA1 | %P JELECTRICALJ PLASTIC| P.I.| UNI.
& HORIZON 75 | %S7 | %€ |Tex- T:THOH [T:2CaCTyp Ca Mg K Na ONDUCTIVITY LIMIT SOIL GR.
ture mmohs/cm
~ 1-Ahca
Ah 1373 [ 77.25|11.62111.13| SL 3.09 7.2 6.9 7.39(12.74 10.453(16.33 [36.39 | 6.55 |1.20 | 0.03 36.9 .50
Ckaj 1374 [80.22(13.43] 6.35] LS 0.62 8.0 7.5 0.019 7.64 | 1.76 |0.47 | 0.04 2.5 .42
Ckg 1375 182.05[12.41] 5.54] LS 0.59 8.2 7.6 0.019 5.56 | 1.82 [0.19 | 0.086 6.5 .32
2-Ah 1376 [45.03[24.56|30.41)5CL-CL 8.88 5.4 %.3 119.59(33.77 11.334|14.67 {38.22 |26.24 10.76 | 1.59 10. 3 1.18
Ckg 1377 |74.54{16.58| 8.88| SL 0.95 7.1 6.6 0.056 4.49 | 3.87 {0.36 | 0.15 9.6 .60
3-Ah1 1378 3,89 6.7 6.2 4.68] 8,08 1|0.385]|12.13 125.26 1 2.91 (2.22 | 0.03 68.4
Ah2 1379 3.08 7.2 6.7 2.28] 3.95
Bm 1380 [40.82{20.00|30.18] CL 3.07 7.4 6.8 0.132 17.41 § 3.08 {1.76 | 0.06 64,2
Ck 71381 [66.62[20.88|12.50] SL 1.16 7.7 7.1 0.022 9.99 | 1.61 |0.40 | 0.07 33.2 .29
4-Ah1g21382 [68.79(18.33|12.88} SL 1.54 6.9 6.4 2.58% 4.46 10.173{14.94 |13.27 | 2.32 |0.78 | 0.01 106.9
5-Ah 1383 3.45 7.0 6.6 6.10]10.52 10.480112.72 129.59 | 4,93 [3.36 | 0.03 137.1
IC 1384 |50.55[32.49{16.96(l6L)| 1.72 7.4 5.9 0.116 12.92 1 1.84 [2.24 | 0.05 236.5
6-Ahy 1385 2.51 6.6 6.1 3.550 6.12 [0.276({12.86 [17.69 | 2.20 |1.86 | 0.03 164.00
Ahp 1386 2.06 6.9 6.3 1.901 3.28 10.142(13.38 113.22 | 1.44 (0.75 | 0.07 273.0
IC(Btj) 1387 |26.49153.99]19.52|SiL 7.1 6.4 14 | 20.98 3.03 ML
I1i¢ 1338 136.00(47.81116.19L(SIL) 7.0 6.5 .20 | 20.85 |2.49 ML
7-Btk 1389 5.53121.94|72.53] C (HC) 7.0 6.2 .23 35.86 B6.14 MH
8-Ah 1390 ' 3.48 6.4 5.7 5.92[10.21 0.344/17.18 |16.06 | 3.35 |1.70 | 0.07 1565.2
Bm{f}1391 2.14 6.6 5.0 0.065 .06]0.05| 74.1
9-Ah 1392 : 1.82 6.9 6.4 2.67] 4.60 |0.210112.72 ]13.49 1 1.63 |1.12 | 0.10 88.9 .24
BC 1393 {44.64137.27/18.09] L 1.02 7.2 6.7 0.036 6.08 | 1.39 |0.34 | 0.03 9.4 .28 1 17.03 15,19 ML-CL
Ck 1394 |54.65/30.10{156.25] SL. 0.83 8.1 7.6 0.018 17.47 | 117 (0,13} 0.04 3.8 A6 | 16,91 2.91 ML
10-Ah 1403 | 8.79127.33|68.88) HC. 5.06 6.8 6.4 4.86] 8.38 |1.429|12.86 [22.76 |11.56 13.08 | 0.06 110. 3

AB 1404 | 8.68{28.19|63.13] HC.
Bt 1405 | 2.48114.35/83.16| HC.
Ck 1406 | 0.66)13.19/86.15] HC

i1-Ahgz 1407 |27.05130.81|42.14] C -
[IC 1408 |32.70]33.97|33.33] CL

12-Ah1z2 1409 1.42 6.7 6.3 4.88| 8.41 |0.360[13.55 |47.67 | 6.77 |2.58 | 0.04 104.4G
AB 1410 [13.25|36.07|50.68| C
Btj 1411 | 6.78119.02|74.20| HC

13-Ah 1412
Bh 1413 [58.62|17.43]23.95)51L

.20 | 38.39 3Bl1.47 MH
.46 1 37.18 B7.39 MH

]
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Nogp ]
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SAHPLE - PARTICLE SIZE  IMOTSTURE | pH 9c |40.M |4 |C/N  EXCHANGEABLE BASES me/100g |%Fe |%AT | %P ELECTRICAL | PLASTIC| P.1. | Uni,

& HORTZON TT%S | %57 |4 Tex- THOR[ 1:2CaCT; | c M < | na CONDUCTIVITY) LIMIT Soil k.
ture ] a 9 | mmohs/cm

o-Ck 1395 [62.54 £4.20 | 13.26|SL

1-Btk 1396 | 2.11 #1.54 | 56.35|SiC | 7 | 1.35 | 37.73 |36.14 | MH

t-Ahy 1397 '3.77 ] 6.6 6.0 | 5.19| 8.95 [0.429|12.09 |20.09 | 3.01|0.87| 0.03 .3
Ahp 1398 2,09 | 7.0 6.3 | 2.52| 9.34 [0.199]12.67 [13.12 | 1.76|0.82| 0.04 93.9

w-Ah 1400 149.47 P5.87 | 29.66] CL-S¢L
B 1401 [33.62 #16.85 | 19.53{ L{Si}) _

x-Ah 1402 3.31 | 6.4| 6.0 | 4.33) 7.96 |0.361]12,01 [18.81 | 4.12|1.41} 0.05 62.0
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DEPARTMENT OF RECREATION AND CONSERVATION
PARKS BRANCH. -

VEW 2Y9 L.
_ - Victoria, B.C.

September 5,\ 1975.

Mr. A. Benson,
Assistant Director,
£.L.U.C. Secretariat,
BUILDINGS, -

Attention: Norm Sprout‘

Dear Mr. Benson,

" Re: KaTama]kafLake'Park

' I must apologize for the delay in our confirming a project request on Kala-
malka Lake Park but in the rush of the field season staff in this office nagiected to
confirm previously held conversations. As discussed by Mr. Derek Thompson and Mr.
Sorout and later Ms. Val Parsons, this Division has some short term needs which your
recreation section may be able to fulfill. '

The Parks Branch has now taken over responsibility for the Coldstream Ranch
purchase and is entering the inveniory phase of planning. We have been and will con-
Tinue to collect information on recreation features. Two further areas of concern are
however a little beyond our capability, these relate to the soils in the property and
their carrying capacity for recreation. : : .

ye understand from Ms. Parsons that she will be able to work on this project
in October and produce a brief resume of the situation during that month. Our reason
for requesting such a rapid analysis is that we are, in the planning concept stage,
working with members of the public. Our next major meeting with these persons will be
on Novemher 18th when we hope ts present cur total inventory information. Hopefully
we will then be able to begin discussions on planning epiions. :

Qur staff is prepared to meet on site with Ms. Parsons sometime in early
Octobar, Mr. J.D. Anderson 5705, i/c Central Planning will co-ordinate in this matter.

I hope that this is a reasonable summary of our understanding to date.

Yours very truly,
PARKS BRANCH,
e T.E. Lee, Director.

ooy, Sy
H sV LR . . :
| <

i T ; G.F. Macnab, Chief,
2 e T Planning Division,

. I £ i T
c.c. - B, Thompson - v
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WHEN RIPLYI[NG
FLEis;QUO*T[;“FILE Mz, 1"'2“1"1?6“27

Tuf GOvEanmE 7
THE PROYTCE OF odTin CR i,

—_—

BEPARTMENT OF RECREATION AND TRAVEL INDUSTRY
PARKS BRANCH
vBw 2Y9

v

Victoria, B.C.
September 24, 1976.

Mr. N. Sprout,

2i/c Resource Analysis Unit, [— _
Environment and Land Use Committee Secretariat, PoaTITILe T
Department of the Environment, . -
BUILDINGS, :

|

e

o

[

Dear Sir:

Dot

P PV e

Re: Soils and Vegetation Inputs, Katamalka take
Park Plan. _

r

T
. \.
L ()

o

vV

e

As part of a public commitment, the Parks Branch is invoived in
an assessment of various planning alternatives for Kalamalka Lake Park.
*“In determining conistraints and opportunities provided by the site for re-
creational use, we are attempting to document the physical characteristics
of the setting and the implications of various types and levels of recrea-
tional use on the natural environments of the park. Two areas requiring
specific detailed inpuis are:

1.) an assessment of the durability, stability and fertility
of soils in the immediate vicinity of Cosens Bay, wWith
recommendations for earthworks

2.) an assessment of the health, age and stability of a stand
of cottonwoods on the main beach at Cosens Bay, with re-
commendations for future managemant of the stand

3.) a review of soil conditions and 1imitations in areas not
previously sampled

In 1975, V. Parsons conducted a survey of soils in Kalamalka
{ ake Park with reference specifically to zoning areas for recreational
uses on the basis of the physical carrying capacity of the site. At
that time, more detailed survey of potential development areas was sug-
gested, allowing 1%-2 weeks for field work, plus laboratory analysis.
It is not known how long would be recuirad for an evaluation of the
beach cottonwood stand.
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1t is hoped that the inventory and assessment portion of the
park planning process can be completed by mid-October, in anticipation
of developing specific planning alternatives by mid-November, and 2
public meeting in early December.

Mr. M. Bocking of our planning team in Victoria and Mr. K. Baker
of the Parks Branch Kamloops office are responsible for compiling necessary
jnformation in the park and will be available for site visits to discuss the
ahove proplams.

‘Please advise whether it is possible to meet our reguirements in
the time allotted, and what further arrangements should be made in conduc-
ting the necessary assessments.

Yours very truly,
PARKS BRANCH,
T.E. Lee, Director.

N VN

D. Anderson,
j/c Central Planning.
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y TERRAIN:SOILS MAP OF PROPOSED DEVELOPMENT AREAS
MAP UNITS GENERAL DESCRIPTION SAMPLE | OBSERVATION
/I SITES IN SITES IN
UNIT UNIT
- I Well to rapidly drained sandy gravelly fluvial deposit 1 d
1T Poorly drained sandy fluvia! deposit 2 S
T Well to rapidly drained giacial fluvial deposit 3.5 a,c.e,f,m,a.nt.
NAYA Moderately well to poorly drained sandy gravelly fluvial fan deposit 4 b,g,h
Y Moderately well drained sandy silty gravelly fluviai deposit 6 [
pvil Moderately well drained silty clay lacustrine deposit 7 ji|
v Poorly drained silty clay lacustrine deposit K
- /2
YT Complex of colluvial material and bedrock oufcrop - - —- n,o,p,p*
- IX Well drained sandy gravelly fluvial terrace de.po'sif 8
X Well drained medium texiured morainal deposit 9 u
» ‘
XI Poorly drained glacial fluvial deposit
. /2
XIT Moderately well to imperfectly drained clay lacustrine deposit 10,10* v
X1 Complex unit of colluvial,morainal and fluviai material I W
XV Moderately well drained silty clay lacustrine deposit 12
. e XN Moderately well drained medium textured morainal deposit X, Y
/ ' o | |
| XVT Well drained fine sandy fluvial terrace deposit i3
& - /1.Map Unit: ferrain units and subdivisions of terrain units based on soil drainage and
f soil texture characteristics.
: /2. An asterisk used as a subscript on an observation or sample site indicates that the
g sites have similar characteristics (ie p is similar to p,1Q7is similar to 10)
y STUDY BOUNDARY
scale in feet

Base provided by Departmen? of Recrealion and
. Conservation,Governmeni of BC Sepl, 1975

Fite No. 2-2-/-/76
PWe No 2-/-/76

ke
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