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TIME: U - 5 September- 1952

PLACE: SIPRE Headquarters BuiMing, 1215 Washington Avenue,
Wilmette, Illinois

h September\J352

1- 52*E^^erence ^ opencd at lu0? a.m. by Dr. ^^/out-
introduced the conferees and welcomed the visitors to SIPRE. He out
l"ned theobjective of the conference as being the development of
scientific procedures for the cooperative snow, compaction program. .
between Canada and the United States.

2. B^g^un|:^^ ^.^ account of the'historical^ackground of the
snow compaction program starting with the work done during W at
Fort Churchill and continuing through the past winter's work. He
stated that from the Corps of Engineers Vviewpoint it is h°fA*0
develop equipment and procedures to provide roads capable of carrying
standard ordnance vehicles and airfields which will carry 79, v,00.

/pound dual-wheel loads. .

Major Taylor pointed out that this year's program was divided
•'"••'• ;between two types of stations. The main base at. Kapuskasing will

-̂ e adevelopment'and construction station. The other field stations
are primarily to test and evaluate the methods which were developed
during 1951-52/ and to see if the same processes.will be just as

'•" •". successful at other geographic locations and under other climatic
/••; conditions. The field stations besides Kapuskasing are:

-i: Fort Nelson on the Alaskan Highway.-to be: operated by
.... the Directorate of Engineering Development (DED).

Goose Bay, Labrador -to be operated by the Royal Canadian
Air Force (RCAF).

2.

3-

It-

Fort Churchill - to be operated by the Engineer Research
and Development Laboratories (ERDL) .-•-

Houghton, Michigan - to be operated by ERDL.

5. Alert Weather Station, Ellcsmere Island - to be operated
by the U. S. Navy.

6. Thule, Greenland - to be operated by ERDL.

Scientific Instrumentation - Tyj)es_Gnd_m£edureg; ^„-m™
DT7"Bird^nrdnTdiicirs-sl^ on the measurements and instrumentation

to be used in relation to the scientific phases of the snow compaction
work. The final decisions reached are attach to the minutes in the.
following appendices:
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Appendix B -Mi^i£^£!^g^iJ^HG5S^"eme"ts tC be-mg^^~£B2H
in relation to snow compaction work.

•; Appendix C -.Snow compaction measurements to be made if adequate
personnel and equipment are; amailable.

: Appendix D -. Instructions for use of Rammsonde.

Dr. Bader suggested that no formal program be adopted for measur
ing free moisture content of snow in the field since there is at.present

'"•"•; no field method for precise determination.

Various other tests such as the CBR test and the plate-bearing
test were discussed but no formal, procedures advanced since it was
agreed that they should be considered as operational problems.

U. Scientific Instrumentation - Meteorologic Requirements:
.'Mr. Diamond led theTdiscussion on the recommended meteorologic

measurements to be made. The final agreements reached are attached
to.the:minutes as:

Appendix E ° Meteorological observations to be made at test sites.

5. '" Scientific Instrumentation - Data Sheets:
——The~Tnfornaation desired by*slPRTwas outlined by Dr. Bader and a
general discussion followed. It seemed desirable for SIPRE to design
data sheets to record the scientific information required, and for
the Engineer Research and Development Laboratories to design a card
for the technical data required by ERDL. The data sheets designed by

.SIPRE (Appendices B and D are:

\ a. Snow data sheet - BR3-F'6

b. Hardness data sheet - BR3-FU

c. Meteorological data sheet - BR3-F7- .

6. Scientific Instrumentation - Availability of Instruments:
~~~~ It was" agreed that the type of instruments and the responsible
agency to procure them for the stations would be as follows:

a. Yardsticks - to be procured by ERDL.

b. Weston dial thermometers, Model 226l, range -100° to
+100°F. - each organization to be responsible for procuring
their own.

c. Punch for making a hole in hard snow for the thermometer,
1/3" by 8" - to be procured by SIPRE.
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Cups with concentric lines and magnifying lenses for
identifying snow type - to be procured by SIPRE.

Sampling tubes and balance - each organization to be
responsible:for,procuring their own. However, SIPRE
will probably be able to furnish sampling tubes with
a 500 cc capacity if needed. The Welch triple beam
balance, Model No. 40.50, capacity of l6l0 grams, was
recommended by STPRF.

Ice augers - to be procured by ERDL.

g. Rammsonde. - to be procured by ERBL.

With reference to obtaining meteorological instruments, it was
decided that ERDL iTOuld check T^ith the U. S. Weather Bureau regarding
the possibility of borrowing necessary instruments and that Major Taylor
would check with the Canadian Department of transport. If difficulties
develop in obtaining the.instruments, SIPRE might be able to assist.

7« Snow Classification:

• The proposed field classification of snow was introduced by
Dr. Bader and discussed by the conferees. The approved classification
is attached to the minutes as:

Appendix F - Simplified field classification of natural snow type
/for engineering purposes. .

8. Snow Sampling: :':•''.;.
Dr. Bader pointed out some of the precautions to be taken in pro

curing snow samples. These suggestions are incorporated in Appendix B.

9* Discussion of Compaction vs. Consolidation:
Various ner.ibers were, asked for their definition of "compaction"

and "consolidation" with reference to the processing of snow. No
single definition was agreed on, although it was pointed cut that the
term "snow compaction" is generally understood to designate the process
by which a snow area has been artificially treated to raise its bearing
capacity. Dr. Washburn suggested that precise definition of these

'. terms as applied to snow mi^ht be an appropriate agenda item for the
. next snow compaction conference.

^' School Instruction:

Major Taylor explained the reasons for a snow compaction school
and outlined the proposed instruction courses. The syllabus with the
agency responsible for each course is attached as:

Appendix 0 - DED Snow. Compaction School.

JHS&8MATJ0N
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It was noted that the tine allotted for each course was to be consider
ed as tentative until the lecturer wrs able to nrkc out his lesson

plan. It was agreed that the DED"would be responsible for the overall
eoordination of the school. Dr. Bader was asked to develop the courses

assigned to SIPRE. .- '.-;._ . ;. _" ..;;;,; //;..-

11. Handling of reports data: -•••"'" /"-''•";:•./•-..:.•-•-, ,./^'-• ;:>///_
...During the discussion on the handling of report data, it became,

apparent that it would be necessary to determine exactly what informa
tion the various agencies desired. It was suggested that the field
stations'would forward copies, of the data taken, including their weekly
hygrotheriaograph charts, to a central headquarters (probably at Ottawa,
Canada). Arrangements also would be made to obtain hourly synoptic ,
data'from'-nearest standard weather stations. Any information, that
SIPRE desired could then be procured from the central headquarters as

needed./.' .; ..;/•'. ':,.-.—/'•/ '•••..••'.."':'-•'•>,-/.'/ '•''•• -. .:/•/••' -:":/./"/. :.;.,-://

• Dr. Bader suggested that the data could be presented in a briefer
and more useable form if they were graphed. Two such suggested graphs
are attached to the minutes as: "-•.;/..

. Appendix H - Graph forms for recording data. ...

A directive on the handling of data and preparation of reports
'' ' is »o be prepared by ERDL and DED for the snow compaction school.

12. Research Participation:
SIPRE commitments to the snow compaction program are summarized .

as.follows. SIPRE will: . ; -.

a. Participate in the instruction pregram for the snow compac
tion school, this program to be developed by Dr. Bader. ,

b. Make a. total of about three visits of up to a week each to
•.'-'- the program. Theto visits will include Kapuskasing and
' possibly one or two'field stations.•

c. Prepare punch rods for the thermometers and forward them to
Mr. Kase for distribution.

d. Procure cups with concentric lines for measuring snow particle
size, and forward them to Mr-. Kase for distribution.

e. Procure magnifying lenses and forward them to Mr. Kase for
distribution.

f. Investigate the possibility of determining free moisture
content of snow in the field.

SSigyft'"i:¥-ifffl6RMACiON
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g. Prepare instructions for the use of the Ramnsor.de and forward
60 copier, to Major Taylor.

h. Prcpar.: asimplified field classification of natural enow and
forward 60 copies to Major Taylor.

i. Prepare a listing of recommended measurements to be aide on
sn-w and r. listing of recommended accor.tpanying meteorological
d-tr to bo procured in relation to the snow compaction -progrnn.
The^e recommendations will represent the scientific information
th it SIPR" is interested in obtaining. Sixty copies oi tneco
listings will bo forwarded to Major Taylor.

1 R-wiso cn>\ publish, upon approval from higher authority, the
treatise Sjwwjcojg^actipn by Major Taylor and forward alaimuun
of 60 copies to"Major Taylor.

k. Prepare the style of sheets and graphs for the recording of
data.

1. Prepare the minutes of the conference.

\L
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Appendix A

AGENDA f-"

SIPRE CONFERENCE

SCIENTIFIC ASPECTS OF SNOW COMPACTION

THURSDAY - FRIDAY^ U; PEPTEMBERJQjja

Thursd?y, h September

1. 1000 - Introduction

2. 1015 - Background

3. 1030 - Scientific instrumentation

a. Types

1. Temperature

2. Density

3. Hardness,.stability, bearing capacity

h.: Crystal form and size

5» Free moisture

h. 1200 - Lunch

5. 1^00 - Scientific instrumentation (continued)

b. Meteorologic requirements

c. Procedures

d. Data sheets

e. Availability.of instruments
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AGENDA

SIPRE CONFERENCE

SCIENTIFIC ASPECTS OF SNOW COMPACTION

THURSDAY - FRIDAY -4-5 SEPTEMBER 1952

Friday, 5 September

6. 0900 - Snow classification

,7• 0930 - Snow sampling .'

8. 1000 - School instruction .

.9. 1030 - Handling of report data

a. Technical

b. Scientific

10. 1100 - Research participation

a,. DED .

V ;/A.b. "ERDL

, c. BuDocks

d. ;. SIPRE

•":••. 11. 1200 - Adjournment, .

sE^^rrrTWFoT^mTii?-
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SNOW, ICE AND PERMAFROST RESEATCE ESTABSISIJMENT

APPENDIX B

Minimum program of measurements

to be made on snow in relation

to snow compaction work

I. Procedure.

Not more than ona hour before snow processing a hole is dug

through the snow to the ground, with a vertical face on the south side

;(facing north). The following measurements are then'made:

... 1. Sequence and thickness of visually distinguishable snow

layers. '/' ^./- ,'/.•"/'.•

•"'•.•• 2., Determination of snow types, according to simplified snow

classification (see attached classification sheet).

3- Temperature. Thermometers are inserted horizontally 1/2" below

snow surface, at the layer boundaries, and at the base of .the snow cover.

If a snow layer is more than about k" thick, one or more thermometers are

also inserted inside the layer so that they are not more than h" apart.

Thermometers are read without extracting after five minutes. The snow

surface immediately above the.thermometers should be shaded while making

temperature measurements to eliminate the effect of radiation on the

thermometers. If snow layers are separated by a hard crust, measure

temperature below crust.

^' Density. Sampling tubes are inserted horizontally in the middle

of each layer. If a layer is thicker than three but less than five sampling

tubes diameters, take two samples (near top and bottom of layer). If a

t
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layer is thicker than five tube diaTreters, take three samples (top, middle,

and bottom). If the layers pre very thin, two or more can be included in

one sample. Werd ^usts should not be included in samples. If the entire

snow cover is very thin, the tubes may be inserted vertically to obtain

the sample.;.,', -:•.--/. ;•.•/'

5. Hardness. Take a-Rammsonde hardness profile from snow surface

to ground one foot from the vertical snow face (see attached sheet for V

instructions). •/" ••/. .'" '_ •'.

6. Age Hardening. Not more than one hour after processing (record .

time of end of processing and of subsequent.tests), dig a pit in the pro

cessed area and make profile measurements as described under items 1 to 5♦

Then take temperature - and Rammsonde profiles at hourly intervale until

the rate of increase of hardness slows sufficiently to warrant lengthening

the interval between measurements. Fill snow back into pit after tempera

tures have been measured and dig new pit for new measurements, the new pit

to be not closer to the old pits than four times the snow depth.

NOTE: If measurements have to be curtailed it should

be considered that temperature is the most

significant item. . '..''•

II. Instruments.

.'• " •1. Sequence and thickness of snow layers. Yardsticks graduated in

inches and half inches. Measure positions of boundary layers to nearest

half inch from the ground up and record in column 3> Snow Data Sheet

SIPRE BR3-F6. If the pit does not reach to the bottom of the snow cover,

measure from the snow surface down and note this in column 12 of Snow

Datasheet.

U
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2. Determination of snow type. Lens and cup with concentric
•\i """" " " ***

"circles one millimeter apart for estimating grain size. The appropriate

snow'type••for each layer is recorded in Columns k, 5, 6, Snow Data Sheet.

Columns 7 end 8 will be used to record photographic data..

•3.. Temperature. Weston dial thermometers with 8" x l/8" stems, .

graduated in intervals of 2°F. Read to nearest 1°F. In order to avoid

damaging.thermometers by pushing them into hard snow, a l/8" steel rod, .

protruding 8" from a handle should be used to punch a hole. Check, the:

ice point of thermometers before first use and at.weekly intervals.

Each station should have one dozen thermometers. Height of each tnermom-

i.ete'r above ground and temperature should be recorded in columns 1 and 2,

Snow Data Sheet. .'•''•••'''////•/'--

h. Density.. Sampling tubes (one dozen per station) should sample .a

snow volume of not less than 200 ccs, and have a diameter of not less than

2"o Sampling and weighing should be sufficiently accurate to yield two

significant figures of density value. For snow too soft to bear the weight

of inserted sampling tubes, use a tube with handle. Alternatively,"the. ^

sampling tube is inserted vertically down to a plate pushed under the light

snow. In this case the thickness of the layer must be measured accurately

to determine volume of snow sampled. When the snow is too hard for sampling

tubes,, drill out a core with an ice auger. The height at which each density-

sample is obtained and the density should be recorded in columns 9 and 10,

Snow Data Sheet. Column 11 of Snow Data Sheet may be used for recording

number of sample tubes.

5. and 6. Hardness. Use the Rammsonde and record, on the hardness

data sheet, SIPRE-BR3-F4 (also see attached, instruction sheet)..



Station

SNOW DATA-SHEET

Date Time

P^'Se'nt.. wind Jcirc:le_jone:)

calm light moderate strong

1 2

TEMPERATURE

ht.
ht. of

boundary

0 -

k 5 •• 0
LAYERS

snow type

WF~D K

Observer

Compacted Snow D<_pth, Inches

New Snow Crystal;lci_rcle_onej •

El^s£nV.skx.^on.dJJ:ion one). Plate Stellar Column Needle Graupel

clear partly cloudy cloudy Density Tube I.D., Inches

''/"-: •'.•••••'• PROFILE

(all heights (ht.). in inches above ground)

3 h 5 6 : 7 8 10 11

DENSITY .'•

ht. of {Density
center

of tube!

12 i

SHOW, ICE •& PERMAFROST RESEARCH ESTABLISHMENT SIPRE-BR-F6



Hardness Data Sheet

Station Date.

Observer

R.WLHiiU. q + P

R = Hardness Number P = Weight of hammer, kg
h = height, of fall, cmAX= penetration per "n"
Q = Weight of one.tube blows, cm

x = accumulated penetration, cm

'(All values are in kilograms and centimeters)

Time

n = Number of blows

q = number of tube
lengths

q
p n h X <£» X' R . Remarks .

'/.': ' •'•' - '.•'•:.'•'.: ^y'^'-^ V-

—:

'•' " /•"'• '' '"••:- - ; ' .''

.

*

• '

1

1 i ' •• ••"•• '•' ' : '• ''

SNOW, ICE AND PERMAFROST BF.nF.MOII ESTABLISHMENT SIPRE-BR3-FU
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SNOW, ICE AND PERMAFROST RESEARCH ESTABLISHMENT '}
J

APPENDIX c \
I

Snow compaction rcacurercntn to bo r.ado if adequate

personnel and cqui^rcnt arc available »
j

1. Measurement of change of dorxity in procosacd mow during a(~o v |
<

hardening. Immediately after proccaaing, push a yardstick vertically to ]
t

bottom of prococccd layor and loavo it thoro„ Smoothcn Lnew surface near ?

ctlck and placo a reference marker on it (for instance, a tin car. top). ?
<

Read proccoaod enow depth aa accurately ac pooolblo at api~ropriatc 4
i

intorvaln and calculate density change, which is proportional to the <

oriount of cottling. Dctcrnlno neon density of proccoaod snow by coring ]
i

with ico auger near /ardotick at tho end cf toct. <

'•-'••••.• . • •- • '- ' ' •'•''•• • . ". \
•'-•-.. 2. Hardnooa. Determine hardnoss with Canadian type spring gago, /;

vortically on the ourfacc and horizontally in. the niddloof each layer. / .|

If layern orb thicker than 6" measure near top and bottom... Take r.ean /]

of five roadingo at each level (add readings,multiply by 2 and divide ':' \

byio). . "."'"•'.,""•.• '.'•• ,V::'V;'--"':yv;://-;:/.-' •}
3. . Correlation of moasurcdh.arclr.oGS and vehicle pcrforr-cnee. If

the effort can be r.ado it is sug,apGted that several- instrumento be used , . . /

at tho main station in order to determine which one will yield"the boat }
• • ••• • •••'.' ••'.' . . • • -. ^

correlation with actual vehicle tests.- •

Tho range, of measurement of beor in;;.;, capacity by light, r.ediun

and heavy toot trucks may perhaps be extended by unequal loading cf roar.

axles and by use cf different typoo of tircc. When tires fcakc a groove •

without.'breaking through, the depth of croovo should bo noted and the

actual load per square inchocalculated. . /
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SNOW, ICE AND PERMAFROST RESEARCH ESTABLISHMENT

APPENDIX D
Instructions for use of Rammsonde (Kegelsonde)

1. Insert hammer guide in top of firct section (which has cone
point).

2. Let sonde hang vertically over snow surface by holding near
top end and gently lower until cone point touches snow surface.

3. Let go, but immediately grab sonde again to prevent falling
over. (From here on provide constant side guidance by hand until
sonde stands vertically by itself).

4. Read penetration.

5. Slip hammer on hammer guide until it touches shoulder with
no pressure.

6. Release hammer.

7. Read penetration.

8. .Start hammering by raising hammer on guide to deFlred height
and letting it drop onto shoulder. _•:•/. '', ,,.

9. Read penetration after each hammer blow or (if very small)
after a series of counted blows, all from the same height of drop.

:10. When sonde is close to", total immersion in-snow, remove guide
with hammer, attach one length of tubing and insert guide and hammer
"in top of the new length. If this causes additional penetration, take
a reading; otherwise proceed as in sectior. 8 above.

11. Computation and graphical presentation of hardness is made
as shown on attached sheets.



Form 1

Recording and Computing
Ramm Hardness Number

R * IjI^ + q . Q <- P
^ x

R = Hardness Number P * Weight of hammer n « Number of blows
h a height of fall cm ^ y & penetration per "n" <2 = number of tube
Q * Weight of one tube '* blows lengths

x s accumulated penetration

(All values are in kilograms and centimeters)

-—1—~~

1 •'•|: 0
;.—~T" ~
i - :•: 1

0

10

10

10

_50_

50-_:

50_;

20

20

0

20

150
i —

150

50

50 J120

10

13

14

19

30

60

70

72

7i

75

60

62

90
i—. -

^X

__5

11

)1

10

2

0

3

2

e

?o

50 121

1.0

4.0

12

12

j_L_

5o3

4.0

12

9-7

13__

28

Remarks

Operation #3, Reading #4

Operation #8, Reading #9

etc

Break through on 2d blow

Second tube added

Break through on 1st blow

Reached ground, indicated by

limited penetration.
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Ramm Profile of Snow Cover

Plotted from Form 1

Hardness number

20 15

soil surface
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SNOW, ICE AND PERMAFROST RESEARCH ESTABLISHMENT

;,??m^£

\ Meteorological observations to be made at test sites
i

t

[ 1. The instruments to be used in making meteorological observations

I ;• at the compaction site will be.a maximum thermometer, minimum thermometer,

f hygrothermograph, and anemometer. . . /.;;.// .

/ ' /W/;-''/ /.2. ':••-The maximum thermometer, minimum thermometer and hygro.thermo- -

|. graph will' be located within a standard meteorological instrument shelter

$ (cotton region type) and the anemometer will be attached to and supported

I above the shelter on a suitable bracket as shown on attached diagram.

| 3. The hygrothermograph measures temperature and humidity

I; continuously and records this data on a chart which will cover a period

i .of seven days. The scale range is from 0-100$ relative humidity and

j. -30 to +70°F. The hygrothermograph chart should be changed once each

/ week on the same day. ; - ; . :.,

4. The maximum and minimum thermometers should be reed and set

each morning at about 0800. The time of occurrence of the maximum and

minimum temperature can be obtained by reference to the temperatures

record on the hygrothermograph chart for the 24 hours prior to the time

of reading the thermometers. If the hygrothermograph fails to operate

during this period it can be assumed that the minimum temperature occurred

on the day of reading and the maximum temperature on the previous day.

The temperatures should be recorded on the meteorological data sheet

(SIPRE BR3-F7).

5. '( The-anemometer that is attached to the instrument shelter

contains a dial which shows the accumulated miles of wind travel. The

dial should be read each morning at about 0800 and the reading recorded

• - - i
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on.the meteorological data sheet (SIPRE-BR3-F7) in the "Anemometer

'Reading" column. The 24 hour wind travel for aday is then obtained .,-
by subtracting the previous day's reading from the current day's

.reading and the value entered in. the •»2jtjh^
the previous day. The value is entered for the previous day because

16 of the 24 hours occurred on that day. ,; ',-:;/;;-/o,;-

6. The prevailing sky and wind conditions at;the time that;

measurements of a snow profile are made should be noted on the snow

data sheet, SIPRE-BR3-F6. The following criteria can be used to

describe sky conditions and wind:

/Clear: less than 3/10 of the sky covered by clouds

: Partly cloudy: 3/10 to 8/10 of the sky covered by clouds

Cloudy: more than 8/10 of the sky covered by clouds

Calm wind: smoke rises vertically

Light wind:' wind extends light flag

Moderate wind:, raises loose paper, whistling heard in

telegraph wires

Strong wind: inconvenience felt when walking against the

wind..

7. Hourly meteorological data such as cloud conditions, air

.temperature, dewpoint, wind direction and velocity will be obtained

from records of an official weather station in the vicinity of the

test site and used to supplement and check meteorologic data obtained

at the test site. The hourly synoptic data obtained at nearby weather

station during the test period should be reproduced and made available

for use in analysis of data.
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Simplified Field Classification of
Natural Snow Type for Engineering Purposes

Snow, Ice and Permafrost Research Establishment
1215 Washington Avenue
Wilmette, Illinois

September 1952

a^FNOIX FGrain nature

1. New enow.

(original crystal form is recognizable).
2.. Old snow, granular, fine-grained.

(mean dismet.er"is.less than approximately .-. •
.•//'.;•••: -2 mm» like table salt). . A
3. Old snow, granular, coarse-grained.

..•••(mean diameter 13 larger than approximately
2-mm - like coarse sand).

4. Depth hoar (cup-shaped, crystals 3 to 10 mm).

i- + -+- ' F£

r Db

|~o oa] Dd

[Av\ a\ Be
Hardness (use gloves)

1. .Soft.. . (4 fingers)*

2. .Medium hard.£1 finger)*

3. Hard. (pencil)-*

4. Very hard, (knife)*

r~"7—
Kb

[¥aT|^
*The object, indicated, but not the foregoing one, can be pushed
into the snow without considerable effort..

Wetness (use'gloves) '.:

(cannot make a snowball).'

(does not obviously contain liquid
water, but snowball can be made).

(obviously contains liquid water).

(water can be pressed out).

1. Drv,/

2. Moist.

3- Wet.

4. Slushy

Wa

& 1

FaKcWcExamples: New snow, dry and medium hard.

Fine-graiaed, moist and hard snow. A //\ || î h;;dWf



This field cl-ssific&tien is intended only for description
of natural snow type without the use of instruments. It does not,
in itself, classify snow profiles, surface conditions, etc. However,
tne classification may be used in connection with such descriptions.
For instance, in describing a snow profile, the thickness of visually
distinguishable snow layers and their sequence in the snow layer are
measured and the snow type of each it-yer may be described according
to this classification.

The classification is based on pj£ft_of_an international
sncv^ftj^m«tipn, International Union of Geodesy and Geophysics,
Commission on Snow and Ice, Bruxellcs, 1951.

Notes:

1. Beceuse the field classification is intended to define snow
type without use of instruments, density is not included;
however, it should be measured if instruments are available.

2 When a thermometer is available, it is desirable to make a
sufficient number of temperature measurements fciong a vertxea,.
line in the snow cover to enable the drawing of the temperature
curve from ground to enow surface.

3 Th- code symbols are those of the proposed International Snow
Classification. F means the form of the grrin, D tne size
(dimension), K the cohesion (Konacsion) and w the wetness. Any
prorerty is classified into five degrees of a, b, c, d and e,
according to the order of magnitude or the state of metamorphism

4 In the case of new snow it is desirable to note the original
crystal form, such as stellar, plate, needle or granular, the
last including all kinds of crystals vhich r.ppesr a; granules
to the naked eye. Drifted snow of granular form must be
conMdered as f.ne-grained old snow, even if it is fresnly
deposited.
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Appendix G

DED STOW COMPACTION SCHOOL

OTTAWA, GMT. AKD GOOSE BAY OR KAFUSKASIIIG

OBJECT

1. To organize a theoretical and practical course on snow mechanics

as applied to anov compaction including the theory end practice of

instrumentation, its relationship to traffic tooting; standardization

of recorded data; its analysis and graphical evaluation; doccription

and demonstration of onow corpacting equipment; and an outljno of the

1952-53. program.

GENERAL

2. / It is anticipated that this-course will last about one week in

early December 1952« .

3/ The general arrangement of the course will be aa follows;

•/••/ D-l'..X Ottawa 'X -X/ Lectures •

D-2 Ottawa Lectures'

D-3 Travel Ottawa to Gooso Bry
. or Kapuskaoing

• . D-4 Goose Bay or Kapuskasing - Field wori:

D-5 Goose Bay or Kapuskasing - Fiolcl work

4. It is anticipated that the course will involve a total of about

25 students and Instructors. Participating agencies will advice DED

of nominations by 1"October 1952 to permit accommodation and transpor

tation arrangements being made.
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SYLLABUS

5. Tho proposed syllabus for tho course with tho agency responsible

fcr each course io as follows:

Dl and D2

Course

__H_i..

1.

2.

5.

4.

5.

6.

7.

8.

9.

10,

11/

12.

Course Resp, A/rency TJxio

History of the Snow
Compaction Project

DED 1 hr.

Snow Properties SIPRE 2 hr.

Ins trur.ontation SIPRE 2 hr.

Description of Snow
Compaction Equipment

DED 2 hr.

Test Procedure-Instru
ments -Traffic :

ERDL 2 hr.

Recording of Data ERDL A, Ihr.

Snow Compaction
Practice

.-'• DED . ... 1 hr.

1.952-52. Program// DED.

'• ERDL /-
Bu Docks

X.A 1•hr.:'

D4 and D5

Demonstration of Eouipment DED
(a.m.)

Demonstration of Instru
ments (p.m.)

SIPRE

Traffic Tooting (a.m.) ERDL ,

Exorcise with Use of • ERDL and SIPRE
Instruments and the

Recording of Dota (p.m.)
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Outline of Courses

11 History of Snow Compaction Project. An outline of tho problem cf

northorn-transportation; bacKground of European matorial; field projects

1947-52, outlining progressively objects and results.

2. ; Snow Proportios. The formation of snow flakes; environmental

factor's; tyi)es of snow flakes; onow cover and natural influences

active on it; mctamorphism of-onow; bonding of crystals; analogy between

metomorphisn and tho compaction, of snow; definition.

3. Instruin.cntat1on. Characteristics of snow; - density, grain size,

temperature, free moisture,, hardness. Description and theory of in

struments used for measuring those characteriaitics. Deficiencies and

'future'.'development.

4. Description of Snow Compaction Equipment. Development of equipment;

- rollers, harrows, powered mixers, pro-compactors, -heat treatment. ...-

5« Tost Procodure.

a. Instruments. Uae of instruments, precaution in their

UGO, 'Interpretation,of-results, core of instruments •"..' Standard procedure.

-. b. ••• Traffic Testing. Military characteristics required,

vehicles U3ed, effects of tires,-standardized observation and descrip

tion' of results.

6. Recording of Data. Standard procedure'to bo used in recording all

data; typical data shoots; instruction en-purpose- behind each standard

ized form, and method of use.

7. -Snow Compaction Practice. Description of the purpose, use mid lim

itation of each picco of equipment; standard procedure developod to date;

3-
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s

oxioting operational deficiencies of equipment. i

G. 1952-53 PrcfTcr.. Outline by each agency concerned of tho pre grim, ~

proposed for the forth.cor.ing winter, j

a. DED - Dcvrlornor-t and Cone true tion Sites *
••.-.- .--'... e •:•..•?

b// ERDL - Development and Construction Sites.. \ ,|

/A' -..///'/.cXX Bu Docks '- Construction Site '• . '. -'-'.;"•'.. X. . X.-/./ ;. '.''X'-- X f

9. Demonotration of Equiprgnt. " The uae of harrows, roller3,'pulvi- •.. |

mixors, drags and roller0 in the fiold, X-.{

10. . Demonstration of Instnc^nts..." Demonstration of use of-instruments j
. - • -. -...-'•. .- .'.'.-•'• ' •• •.••••' •'''>•'.''.'

in the field for measuring donaity, liardueas,. temperature (including j

thermal gradients), moisture content, etc/together with the method' . , j

of identifying grain size and type in tho field. =

ll.- Traffic Testing. Demonstration of tho use and effects of various , ;

•'-vehicles in tho 'f? old for traffic testing; method of ••observing and $

'describing results;'effects of tire types, grades, etc. . j
-.:../•• .'•-.'•• ' ' •' ••/"•.•.'• '•/•/"• ' - •' !

Xl2. Practical Instrumentation. The uae of inotrumente by students, / • j

reading and recording data, etc. ,.'-,_ .",/-:.',••••-.:-• ;

Mluc''. •"•''• .. /X '••'•'_ ';."'•'"'. X j

It is suggested that the course begin en a Wednesday, and that

transportation'by air .to Goose Bay or Kapuskasing bo arrdingod for.tho

following Monday, which gives come flexibility towards extending tho

initial lecture period at Ottawa if necessary..

Winter clothing will be provided by each agency.

Equipment required for'the field tests will bo tractora, snow

compacting equipment, a number of sots of snow testing equipment and

a P/A system.. . • .



SSSHrtfSiB**

At.tho Ottawa conference room, (to be located in detail later)

•there will be ablackboard, slide projector.(3-lA x 4-lA unleso

other vice requested), and a 16 mm motion picture projector with

sound, (with an operator).

It ia suggested that lecturers provide DED with a precis of

their lectures by 15 Octrbcr 1952.
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