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*fIntroductzon , R ' R "

. The conference was opened at lb 00 A. M by Dr. Washburn, who
_'1ntroducnd-thc conferees and we lcomed the visitors to SIPRE. He out-
~ined the objective of the conference as being the development of
- scientific procedures for the cooperative BUOW. comaaction program

betwten Cannda and the Unlted States. T

72.f*_Bacxground : ' S R :
W Mr. haSL gave'an account of the’ hlotor*cal bbckground of the
"'snow compaction program starting with fhe work done during 1947 at

- Fort Churchill and continuing through the past winter's work. BHe

- stated-that from the Corps of Engineers' viewpoint it is hoped to
" develop equipment and procedures to provide roads capable of carrjlng
“gtandard ordnence vehicles' and alrf;alds which WIll Carry 7“ O

-fz:pound dual-vhesl londs.

Mejor Tuylor pointed out that this year's s progrom was divided
. b;twc;n two types of stations. The main base at Kepuskasing will
be & developrent’ 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
" suecessful at other geogrsphic locations and under other climatic

‘7"_c01a1010ds. Thc fleld guatlons b;sides Ka pubk951pg are:

: .ﬂi.;' Fort NOlson on the Aluskan Highway - to bp opgrwted by
- Ivthv Directoratu of Engxneering De velopnont (DED) -

‘2. Goose Bay, Labrwdor - to be operated by the Royal Canadien
' Air Force (RCAF) . v R

3. Fort Churchill - to be operafed by the mngineer Rcsearch
o ﬂnd Dchlopn"np Laboratoriys (ERDL) , ‘

ks ,Foughton, Mlchlgan - to be oper a ed by ERDL
"5. - Alert Wudtﬁur Htatloﬂ, Ellosmvre lsland - to be oper téd '
by the U. S.VN~vy ) .
6. Thule, Greenlend - to be operated by ERDL.f

3. Scienti f1c Instrunentation - Types nd Procedures:
Dr. Bader. led s Aiscussion on the moosurcmzuts end instrumcntation

to be used in relation to the gscicntific phases of the snow conpaction
work. The final decisions rea hed are attach to the mlﬂutgu in thg

following cppendices:

CONPERRITRAL :
| GRGURIGN-INRORAATIO
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'i;fﬁppﬁnaix:B - Minimm progrén of "Cﬂsu:empnts tc ve made on snow
in relation to snou cornactlon wurk :

f}5prpendix C- - Snow compaction mnacurewents to be made if adequ&te.'
- personnﬂl and equipnent are &V&llxble- - - S

':».Appenuix D - Instru tions for use of Rammsonde.

'lDr. Bader suggested that no formal program be uuopted for nieasur-

"1ng free moisture content of snow in the field s*nCc therb 1s at prusLnt

'JTQtno field method for pre"isv,detcfmina*lon‘

Various other tests such as the CBR test and the plate-bearing

fAtest were discussed but no fornal procedurcs advanced since it was

agreed that they should be con81d“red as opnrut1onal pLoblems

‘Scientiflc Instrumeatatlon - Met=orologlc Fequlre*cnva.

“Fr. Dicrond led the discussion on the racoumended muteorologic
measurements to be made. The finel agreements reached are attached

to. the minutes as

Appendlx E - Mztﬁorological oboervations to be made at test sites.

' Sc1entific Instrumnntatlon - Datu Sheets:

The information desired by SIFRE was outllned by Dr. Bader end a

"genéral discussion followed. It seemed desircble for SIPRE to design

data sheets to record the scientific information required, and for
the Engineer Research and Development Leboratories to design a card

-~ for the technical data required by ERDL. The dote sheets designed by
. SIPRE (appendices B and D ere: : DR :

ﬁa,‘ Snow data shbet ~ BR3- 76
. b. Hardnessadata sheet - BR3~Fh

c. Mﬂteorolog1cal data sheet - BR3-FT.

' Scieﬂtlflc Inatrumeﬂustloﬂ - Avawlabxllty of Instruments:’

It was agrecd that the type of instruments and the responsible

_ egency to procure them for the siations would be as Toliows:

" a. Yardsticks - to be procuréd by ERDL.

b. Weston dial thermometers, Model 2261, range -100° to
+100°F, - each organization to be responsible for procuring
their own.

c. Punch for meking & hole in hard snow for the thermometer,
1/8" by 8" - to be precured by SIPRE.

' CRNPIPENTIVL
 ERCURLIY-LHEQRMADIOH
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;i Caps with concentric lines and magnifying lensgs for -
‘4idcntifying snnw‘type - to be procured by SiPRE.

’;:Sanpllng tubas and balance - euch organizatlon to be"
© " responsible’ for. ‘procuring their own. However, SIPRE
" will probably be cble to furnish sarpling tubes with
.~ a 500 ce capac1ty if needed. The Welch triple beam
‘balance, Model No. kO O, cmpaﬁity of 1610 grars, was o
reconmerced by SIPRF : ; L

.Ing augers - to be procurgd by'ERDL.-
L g 'Rar“coqde - to be prohurcd by ERDL.

With refurcncn ‘o obt*in;xg netgorological instruments, it wes

'id°c1dcd that ERDL would check with the U. S: Weather Burzau regarding ‘
the possibility of borrowing necessary instrumen’s and that Major Taylor
. would check with the Canedian Deporiment of Transport. If difficulties

develop in obt 1ining the . instrum Lnts, SIPRE ﬂight be u.ble to assist.

~.’Snow Classification:

The proposed rield classifica tion‘bf show was introduced oy

Dr. Bader and discussasd by the conferees. The approved classification
s attached to the minutes os: : -

Appendix F - Si”plifi - flhld claq ification of natural snow type
for ’qg*neering PUrPJSEQ. ‘ oo

".f-

"~ Dr. Boder: pointcd out some of the prgcaut*ons to be teken in pro-
curing snow sarples. These suggestions are incorporated in Appendix B.

Discussion of Compaction vs. Consolidation:

Various nenbers were. asked for their definition of "compaction'
and “consolide*tion" with reference to the processing of snow. HNo
51ngle definition was cgreed on, although it was pointed cut that the

“term "snow compaction' is generally understood to designate the process

by which o suow arec has been ertificislly treated to raise its bearing
cupécity Dr. Washburn suggested thet precise definition of these

"~ terms as applied to snow might be an agproprl‘tc ggenda item for tae
- next snow compaction conferehce. .

'School Ins wructmr

Major Taylor cxpleined the reasons for a snow compaction school
and outlined the proposed instruction courses. The syllabus with the

agency responsible for Larh course is attoched as:

Appendix G - DED Snow Corpaction School.
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It was noted that the time cllotted for cach course was to be-considers. .
ed as tentative until the. lecturer wns able to moke out his lesson R
~plan. It wes agrcud that the DED would be ‘responsible for the overall R

v<'eoordination of the school} Dr. deer vas asked to develop the course Cod
‘.',asoignod to SIPRB SRR C e S R

. p:.'-

' Handllnv of reports data. : o : o ' S
: Durlug the discussion on the handling of *eport data, i+ bcca.w .
~appareqt that it would be neaesuary to deternine exactly what informa-
" tion the various agencies desired. It was suggestcd that the field
- stations would forward copies of the date taken, including their weekly -
hygrothermograrh charts, to a centrai headquarters’ (probably at Ottawa, .
. ‘Cenada). Arrangements also would be made to obteéin hourly synoptic. -~ -
"~ data’ from neavest standard weather stations. Any information that R
) - SIPRE dcs1red could then be procurcd from the central Leadquhrtcrs as - -
C nueded. : : T S : ; , N T

B T

. Budhr sugﬁnstea that thﬂ duta could bb presLdtea in a brlefur
" and more uscable form if they were graphed Two sach suggested gruphs
.are uttachbd to the minuteb as

i
E
H
4

o Appendix:H - Graph forms for rﬂcordlng dutﬂ”

o . A‘dlrectiv’ on the handllng of date and prupargtloq of rcports R
Lo - S s ) bu pr;par;d bv ERDL Qnd DED for th° snow compactlon school

é. : - fi;:'vl2. Rese¢rcu Purt1c1nﬂt on: : R S
e A‘:~‘3”1iL“”» SIIRE conmitments to the anow COJDQCthH prog«an arb summarlzgd ;\-V
: St as. follow ’ SIPRE will: : : e

et BB 1t T T 03 e e st

’r;a.vf Partlcipate in” thu 1n¢tructlon prﬁgrar for the SNow compace |
o tlon school thlo pro*r“n to be davclopﬁd vy Dr. Bader.

b. - Maké a total,of ghout thrce v151ts of up to a week each to
: - the program. Theee visits will include deusku51ng and '
’ pOSalb]) one or two flﬁlﬂ stutians

JOON IS S UV

. . o o Lew Pruparu punch rods for the uharuongtcrs hrd forwar'1 them to
T ol . 3“\’~\hw‘ Kaqe 101 distribution. . :

o _ _ ~d.  Pronure cups wlfh conCLntrlc llnes for measuring snow particle
. o _ o size, und forward then to Mr. Kase for distrivution.

_ e.  Procure nagnifying lenses and forward them to Mr. Kose for
— , o _ . distribution.

f. Investigote the possibility of Cetermining free moisture
'~ content of snow in the ficld :

L

| COUIEBEMPIAB
SEGUR SF-HFORMAGION
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i .60 conlcs to. Hnjor Tgylor.

i

‘ o forv rd 60 copies to MaJor Tuylor.
;_ '"Prcna*;'a lifting of rcconmund

3

£ “data to be procured in’

: " These recommendntions will er”usnn

© that SIPRE is intereste
:,llstidus will bb fora“rdud to MJJOF Taylor._‘

‘.Rgvisg and publl h upan anpr
‘truvtisﬂ Snow cn”pactlon by Magjor Ta

vPerarc 1wstructionu for the usc of thn

d“tu.

:-}of 60 copics to HMajor Tajlor.

Jh;::>rrpparu thu utyle of ahcbts 1nl gr.pAs

SR R Frcparc »ha’minutcs of thc confarvnce‘_

CECURTTY

TERTTESTTON

wn

22 1

4 in obtaining.

Rammsoﬁ‘}fghd forvard

“fPrep“rﬂ a. sxnpllficu zicld classifxc*ticn of na ral Bnbwband‘

, asasurements to be made on’
‘snow. and o listing. of recormended accornponying n;tcorologivnl

relation to the snow conpaction'p*ogrnm.:*g
t the scientific information -

Sixty cqpius of these

voel fromr higher authorlty, thc
ylor and forward a mtninum

for_the recbtding-of'fj
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' 1000 - In roductlon
':1015 - Background

”f;-1030 - Scientlfic instrumentation )
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2.
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L.

15:

- ‘I‘y’pes

Température

‘Denﬂltg

_Hardness, stab*lity, bear$ng ca“ac*ty

Crystdl form and size. )

Free.moisture

- Lunch

- Scientific instruméntation'(continued)

Meteorologic requirements

‘Procedures

Data'sheétS-:‘

, Availabilityvof instruments .
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SIPRE CONFERENCE

' SCIENTIFIC ASP”CTS OF SNON COMPACTION o

‘J.".:_:THURSDAY - FRIDAY - b - 5 SEP’I‘EMBER 1952

September

'~Friday,

;
. :
N .
"

L .

WL @ =

\176,fj

0900 - Snow c;aosifzcatiOH

. 0930 - Snow sampl*rg

lOOO - School 1nstructlon .jy

‘ 1030 - Handllng of I,oort data -

e

. c.

11,

Technlcal

b. Sclentlilc

1100 - Ressarch participation

“DED .

Ly, ERDL

»BuDocks
&. - SIPRE

1200 - Adjournméntt"
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APPENDEX B

Minimum prOgram of measurements

to be made on snow in relatlon o

- to snow compaction work T

'»PrOCedﬁfe;

Not more than ona hour before snow proce531ng ‘a hole 1s dug

ﬁhrough the snow uO the grounu, th a vertlcal face on the south side

1;(fac1ng north) ‘The follow1ng measurements are then meie'4

lf Sequence and thckness of v;suallv distlnbulsngble snow .

2. Determlnation of snow types, arcordﬁng to almpllfled snow

t ~classxf1catlon (sce aLuached classification sneet)

'3. : Temperature. Thermometers are inserted horizdntally 1/2” below

'snow surfa"e, at the layer boundarles, and at the base of ‘the snow cover.~

o lf a snow layer is more than about h" thick, one or more. taermometers are

also 1nserted 1nside the la"er 80 that they are not more - than L apart.

Thermometers are read without extracting after five minutes. The sNowW

surface immediately above’theethermometers 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.

L, ‘Density.' Sempling tubes are inserted horizontelly‘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

-
3
T

e R gt




V:layer is thicker than flve tube diamatprs, take three samples (top,

- 8NOW cover is very thln, bhe uubes may b? inserted verbically to ootaln

:"the sample.,f;

,Lto grOLnd one foot from the vertical snow fape (see attached aheet for

‘*]finstructions)

 and bottom) If the layers ere very thln, two or more can. be 1ncluded in f

}Lone sample ' Herd uxusts should uot b ncluded 1n samples. If thn eﬂtire

‘5& Hardness. Take a Pammscnde hardness pfofile from snow surface

':'6.A‘ Age Hardenlna } Not more Lhan one hour af ter. procesbing (record

;tlme of end of procesolng and of subsequent iests), dlg a pit in the pro—
'cessed area and make prof;*e meaaurements a& descrlbed under items l to: 5

. Then take tempera+ure'- and Rammsonde profile at hourly 1ntervals un*il

the rate of'increase of h"“qne%s olows suffiuientl" to w;rrant lengthenlng

+He 1nterval betw‘en mebun“enents. F* i1 snor back into pit afber temvera~

'tures have been measurad and dlg new pit for new measurements, the new pit

to bevnot closer to the old plts than four tnmes th° snow depth.,'
> ‘N6TE5  If measurnneﬁts have to be Lurtalled it hould
o be coq51dered that femrerature ls‘the mout
v signifiqantAitem._

II. Instruments.

" 1. - Seguence and thickness of snow layers. Yerdsticks groeduated in

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

_half inch from the ground up and record in “column 3, Snow Data Sheet

SIFRE BR3-F&6. If the pit does not reach to the bottom of the snow cover,
méasure'from the snow surface down and note this in column 12 of Snow

Data Sheet.

niiddlé_': S

B R TSP
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;‘Detérmination of show ﬁyﬁé. Leng and cup with concentrlc

o ;u} “k: o ;f01rcles one milllmﬁter apart for estiwntlng gruin 51ze. Tne approprlatc

3fsnow type for each 1ayer is re"ordcg in Columns b, 5, 6 Snow Data oheet.

Columng 7 and 8 wlll be used to revord photograpnlc data.

‘3,ﬂ Temoerature. wQston dla‘ th@rmometero thh 8” x 1/8” stems,_.

fxgraduated in lntcrvals of 2 P Rnad to neareot 1°F_ In order to av01d

'fdamaglng thermometcrs by pushlqg them into hard snow, a l/o" stee‘ rod

'e:

fi'vr'fﬁ ulﬂ{;‘protrud1ng 5” from a hanale should be used to punch a hole. Cneck th

| | “:1ce pount of thermumeters before flrst use and at veekly 1nterv‘ls.
EaCh st tlon uhould ‘have one. dozen thermome*ers.. Helght of each tnermon-
'ﬂeter above ground and temperature sho Ld be recorded in columns l and 2,
:onow Duta Shcbb. i Sl

3;?_ . 1:' . L - Den51t4;‘ Samp11n~ tubes (one doz‘n phr.station) shouidvoauple 5
snow volume of not less than 200 ‘ccs, and have a dlam@ter of ﬂot lccs than

v, Sampling and 61ghing suould bo suff1c1nnuly accura Lo “1c*d two

B . ‘ L ‘51gn1f¢cant Tigures-of de qsity value. Por snow - too soft oo be r»thc Weiéht

, of 1ns=vted SQmpilng tubes, use a tubn with haﬂdlc Alternatlve*y;'the.

:snow.' In‘this caso the.thic nesq of +he lﬁycr must be measured accuratel iy
‘to”determine volume of énow sdmpled.FVWhen the snow'is too hardvfor'sampiing
-~ - "A.quLS, drill out a core with n lCu augur. The height at whicﬁlé; h density
iuanoln is oo ained and the densit yvshould be reoorded in oolumhst91o5d>lo,
Snov Data Shcct Column ll of Snow Data Shcet may be used forvreco%ding

Les.

. ) number of sample tu
’ N .. .
5. and 5. Herdness. Use the Rammsonde and record on the hardness

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

4
5
b
¥
N

%
b
3
}
5]
!
3
3
3
4
i
3
3
3
3
a
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*
1
4

S
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;sumollng tubu is 1nserted vnrulcallv dﬂWﬁ to a pl te pushed under‘theviight,f
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Lo ufi}swow DA ™ SHEET |
S .«,"‘:sgat;qﬁ ____ Date.

- ‘ Tt ' - 'Obéerv:<<‘r' DT IR :
L - : .-”Prf.acr‘t wind (cn'cle onc) | ‘ Compactud Snow D pth, Inch;s ______ | E *!
. . ‘ caln liglt mod-_mte strong N‘w Snow Crystal (nrcle one) ?’a
o : Prus\.nt sk\ conditlor's (cu‘cle one) Pmta Stellar Column Ne’dle Graum.l 7 4
. i 4_':..:’-cle.ar_v parft‘lyy, c;gudy 'vgl‘oudyt _Densrty TubP I D., Inch s ____ﬁ__ | ;~~ ig
B ! f o ‘PROFILE . 5; :3
(a2 he 1g1ts (ht ) i.h ,'J'.Anchés bon. ground) . a
L o2l s s s 61 8l 9 10 w12
; * | TEMPERATURE LAYERS 3 " DENSITY = b
‘ : nt. | cF bht of | stow tybe ht. of pensily ! ‘
|| poumdery | 5 T T g;"fﬁge ' : ,
| o - i
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SNOVI ICu AND P‘EMAFRO"T PEQLARCH I: ’I‘.MISBI@NT

AUP f\ r)!

Snow ccupactﬂon pc~surcxuntﬂ tn bo rudo ¢f deqv

')crsmnol an:L cqui*mnt_ ﬂro'ﬁvﬂil b]o

Measurex;ont of chmgo of aomuty m nroccsucd LRov dvzring: a(\

hwc‘omr\n.. I:M.cdiatoly ftor "r'\coa.am{ ' pvch a ,,'arnf‘cick vortzcally to' )

e g

ho’cton of procosuoc. L.yﬂr c.no. 10avc it thoro, , Smuotl*cn ﬁnuw L.urfr.co nes o S

i cticV m& p‘ '-co a rcforonco rdl'or on it (fc,r .Ln..a‘ounco ;e tin cor top)._

Ro il nroceasod snr*w d.crtl aa z.CCUI‘D.tOlJ ar, rosuiblo ot ',I.;ro“rig.tc

ey e sy e ;v T

1ntorv lo :md c::lculg.tc dcnﬂitw ch r\go ) which 1:-3 prmortmnal to thc

wﬁunt of cottli*ls. Dotcr uno recm honsitJ of prcc»ssod .mow L,,' carin("i :

o

Pt oL L with tco. '..ugcr noar gardsticlk at tho ond of tost,

"'2.A' : H:xrdnous. Dotcrr.-no nardno '8 with C acian t,/p, S')I‘i"l ("xt,o, v

'vo*tic llj o*x thc mxrfacc a.nd hcrizm‘tu 115r in tho midc.lo oi‘ c‘ca lc. r(,ra_'

8 If layors oro uh"Cl’CI' than 6" Dcasuro n r to*; un& be ttm T“i‘

E’.

1 o8 ru,,n -
%;l a3 .}:
'of i‘ivo roodingn at cnch lwcl (m.l ”oudinns ﬁvlu lj oy 2 and as viﬂ i
;-
. by 10) )
. B

-5.- : Cbrrcl-.itibn of neaswred hardacss ond vehicle }-.cm CYTLoNCC., 'If '

S tlic ‘cffo t can- (10 1t i.q "ug sstod fh::t sovox\,.l m\,tru. cn’cfs oc u...cd. . 3
at tho min utatirm in orr]or ’m/ do‘tcrr ino nh...ch one vul1 ,flclu t 16 ‘\o.

E3

COITCLLtmn with “c‘ouul vehicle tc%::. !

- The renge of nmeaswrcncat of bearing. capacity by light, red diun

ané heavy test trucks m:y.porh:‘n“ be extendod by unceusl 1o ,.a-,.r.(; of roor:

axlc.., né by use of 1f4‘crc o typea of tir When tires ;‘:;'s.‘»:o'?.-rgrc:af:wo'
without bré" ing tb ough, tl\c denth of groove shonld ke noted and the

ac‘mal lor:.:l per sguarc inchcalewlated, o L e e
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point).

3_over._ (Frcm here on provide constant side guidance by hand until
-‘sonde stunds vertlcally by itself) B Do

',‘no pressuxe. B

SNO@ ‘ICE AED ” RNAFROST RFSEARCH LS“ABLISEMENT

;,’APPEMD'X o

Instructiona fcr usc of Bammeon@c (Kegelsonde)

T 'z'ns'e}@‘iiammef gutde ':in“_ts‘:p of first S’ecfioa:(vﬁiéh;has cone -

e Let sonde hang vertically over show 5urface by holding rear‘ﬂ,: -
_top end and gently lowcr uﬂtil cone point tcuches snow surf&ce.: ‘

' 1‘3"« Le+ 309 but 1mmedietely grab scnde a ain to Prevent falling"'

ffk:h' Read penetration

>':f:5; Slip hamme‘ on hammer gulde until zt toucbes shoulder with fv

/&‘16,' Release hammer
'kftb7,f, Read penetration.

8. - Stqrt hammer*né by ralsing hawmer on guide to dee*red height ’

'1and lett ng it drop onto shuulder..v . Dol A S

'9.,5 Read peretratlon after each hammer blow or (if very small) ‘

l'after a qefles of counted blowa, all from th$ same hc1bbt of drop. _

lO. When sorde i close to total immers‘on in- sncw, remove guldo‘

;:leth hammer, attach one length of tublng &nd insert guide and hammer

in top of the new length. If this causes add;tionai penetratlon, taxe
a readlug, otherwise proceed as in sectior 8 sbove.

li; Comnutauion and grapnlcal presentation of hardness 1s made

as shown on Butd“hed sheets.




Q:Record g"&ﬁd'céwpaéiﬁé‘
v R&mm Hardn&ss Number

oA 6§ S 4 S e g,

S

P;n.h\.' A e
R o ATXT R R T
‘= Hardness Number . . P-= Weight of hammer ;'},'fn
= height.of fall cm Lo = penetration per: "n! -q = number of tube
'Weight of one. tube-l .j:blovs : : B i lengths

S L = accumulated penetratlcn BT
(All valu are in kilograms and centimeters)

. Humber of blows:T-v'

]

omm L
" n‘n AR

ok e gl el m e x 8X R Remarke
{:‘ ’ B i . - - - . - . . .
a4 i 1 - - - 3 3 1-1.0 Operation #3, Reading-#h

1 11-,? 1 10 | 10 5 4.0 Operatlon ﬂ8 Reading #9

;: FE :5“‘f"%“,’_“ 11 i1 {10 13M~w;_; 5.3 1 ete

= 100 1 01 o b |y je

st R A R

o1 1 1o )50 |19 | 5 (12

B St R . |
- g;rl 11 5 |50 130 |11 |25

5SS A Sl

s o i |12 15060 | 30 5.3 | Bresk through on 2d blow

:‘13§:>1‘. 1 ] 17420 |70 10 | 40
R SR S SRS R

[

'53 2 : 1 0 | o T2 0 - oecond tube added : ;

T R O E 2 B X

e la taqso Jeo s hs oL
i de leee N
ERERER RN RN .
e 1 ? 1 50 ldO 20 | b7 | Preck throubh on lst blow :
e TReacnea ground, indicuted by !

i . . '
2 1 2‘ §5O !lE%Qmw ~_!limited penetration.




- ff7RammvProfile;of‘Snow Cover -
- ','",'.;»»"»_Pl‘Q‘ct_ed; from Form l", e

L e T ‘i¢* fff.;Hardness‘nuﬁbér AR
AT pUNESES - R - RN

T Depth beloy surface -, |

60

80|

4
n

SOIL SURFACE .’
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‘:—hygrothermograph and anemometer.‘.

smow ICE AND PERMAFROST RES SEAE ARCH ESTABLISRMERT
"'mrPtNDZY B

Meteorological owservations to be made at test sites'"jﬂf

1. The instrummnts to be uscd n'mekiﬁg meteorologioal observationa

-,at the compaction site wxll be a maximum thermometer, minimum thermometer, ;

The mexxmum thermometer, mlnimum thermometer and hygrothermo«"“

. ‘graph will be located within a etand&rd meteorological instrumcnt shelter
S (cotton region type) and the anemometer will be attached to and supported

I above the ehelter on a oultable bracket as shown on attached diagram.

.3. The hygrothermograph measures temperature and humidlty

continuously and records tuis dat& on a chart which wlll cover a perlod

'J,of seven days..~The scale range is from 0-100%.relat;ve humidxty and -

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

. week on the samecday.

31&.' The maximum and minlmum thermumeters should be re d and set

each mornlng at about 0800 ' The time of occurrence of the maximum end

'b_mlnlmum temperature can be obtalned by reference to the tempelaturesk

record on the hygrothermogreph chart for the 24 hours prior to the tlme

of reading the thermometers. If the hyrrochermovraph feils to operate

during thls perlod it can be assumed that the minimum tcmperauure occurred'
.on. the day of readlng and the maximum_temperature»on-the prevxous day.
" The temperatures should be recorded on the meteorologicel data sheet

' (SIPRE BR3-FT).

5.« The enemcrmeter that is attached tc the instrument shelter

contelns a dial which shows the accumulaued miles-of wlnd travel., The

dial should be read esch morning at about 0800 and the resding recorded
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”'ﬂon the meteorological data sheet (SIPR»-BR°~F7) 1n the

"‘ireading and the value: entered in the

%“~716 of the °h bours occurred on. that day

: ,;vmeesuremcnts of

“Arémometer:

?Readlng" column The 2k hOUf w1nd travel for a day is then obtained -

M’lby subttacting the previous day" reading from the current dav s

"2h bour uind travel" column for

the prevxous day. The value is entered 4‘oza' the previoue day because T

T

AV6}”?,The prev&lllng sky and wlnd conditioas at the time th%t

snow “rofilm are made should be noted on the snow -

; idata sheet, SlPRE BR3 F6 The followzng crlterza can be used to »

describe sky cond*tlons and wind T e
::;Clear- less than 3/10 of the sxy covered by clouds H
 1Part1y,_loudy /lO to 8/10 of the va covered by clouds

FCloud&;. more than 8/10 of the sky covered by clouds
:Calm Qind: smoke rises vert1c5113 ' -
i;ight‘irird wmd extendo Vight flag
fMCderate wlnd v ralses loose paper, '\arhn.otlz.n"P heardflnbv
telogr ph w1res‘ ” | ' )
Sfronglwind:' 1nconven*rnce felt when Qalklno ﬂgéloét thé
| .w1nd | '

T Hourly “eteorolovlcal data such aS cloud condltlons, air

:,temperature, dewpoint, w*nd dlrectlon and veloc1ty will be obtalned

from records of an ofl1c191 weather station in tne v1c1n*ty of the
test site and used to supplement ard chech meteorGIOfic data obtzined
'at the test site. The hourly synoptic data obtained at ne;rby'waacnér
station dcrlng the test period should be reproduced Qnd made available

for use in analysis of data.
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- ﬂsiﬁplified Field Cisssification of o
‘;Natural Snon Type for LF ineering Purposes"'

L Snow, Ice ond Permafzo t Rese rch Fstablishmert'
. 1215 Washington Avenue :

 Wilmette, Illinois ™77

Scptemvor 1972 '

ﬁﬁDCNﬁ X F

Grain'nature,
ST nonre

1. Ncw snow ) o TR
o . (orizinal cr;stal form is: recogn121b1e)
24 Old snow, granular, fine-graired. L
ey (m»an dizmeter is less tran appr0x1mate¢y e
mm - like tablie salt). -
Old snow, grarular, coarse- gralncd.
- (mean dizmeter is larger than angroylmatelj»
' 2 um - like coarse sand). ' R B
L. Depth hoar (ﬂun snaped cryst&ls to 10 mm). T :
R ) . ) - S e .”{/\/\;AI De

"‘Hardnésé”(uée gloves)‘

Vfl;”  Soft;; . (h f‘inger )*'H

ﬁ:Q.V_AMed;um hard. \l flnuer‘%
3 .Hardf:1~A (penzil)#
b, Very hard. . (khife)*

" ¥The object indicated, tut not the foregoing one, can be puc“ed
into the snow witacud cuns;derab;e effort. . . s

a~1w“tness (use 7loves)

-;l.w‘ prg.' - (can ot rake a snowbail). B flﬂ'fii}f¥ff  ;  ‘;‘% - |va

2. Moist. (does not obviously contain liguie S,
’ vater, out snowball can be made). S %'lL_ch
3. Wet. - (obvicusly contains liquid water). . : o Ljﬂ e
p . o 7 ) S T R et
L. . Slushy. (water can be pressed out). S S !ha
: R . . N : o . R b -

= - — o SR
Exemples: New snow, dry and medium hard. o 0 'l4ﬁf4ﬂ\3£ [ rakcie

, S V0 O
Fine-graiued, moist and hard saow. A A nheawe
1 5 Ao

§
)
¢

i

DU NPIE NG E AT NP TR

P

I

S

B = R




. This® field clvus ficstion is intended only'for-descriptibn'
of. naturel snow type without the use of instruments. It does not,
cin 1tse;f, clussify snow pr o;xﬁess surface ccrd1t1ors ete. However,
f_tnc classification may bte used in connecticn with such descriptions. -
-;For instence, in degcriting & snow ro¢1le, the thlckﬂess of visualily -
f_d* t*ngu:shab‘e SLowW layers and their sequence in the snow. layer are. :
measured and the snow type of each ;Lycr may be descr;bed accordxng
‘to this clgssxflcat;on. »

‘ The ,lasa;ficqtion is based on ‘Draft of an- interpational.
snow clagsificetion, International Union of Gecdesy and Geephyﬂlcs,
VComm;ss;on on Snow and Ice, Bruxellcs, 1951.,, - ‘

;1Eeceuse the fler classiflcatlo ié\inéendéd t6 ééfihe“<50w~ 
- tyve w¢thout use of instruments, Qensity is not included;.
,however, 1t should be meqsured 1f instrumeqts are avai able.

“When a thennomete; is ava‘lable, it is des;*aa‘e to make a
-;f'su;flclent number of tewmperature measurenents slong & vertical: .
: S0+ - line in the snow cover t& enable the druvirg oL the uemperature L
{3 S 3.curve from grouud to snow surface._ R , Ly

P v 3. ,Thﬂ code symLOLs are those of tke pronosed InuernntLonal Sncw
e Classification. 'F meens the foram ¢f the grein, D the size ‘ ,
(dimension), K the cohesicn (Kohaesion) und W the wetness. Any .-
. property is classified into five degrees of ¢, b, C, d.and-e, -
~vaccord¢ng to the order o* m:gnltuie or vhs stete of metamorph sm.'

4;4In the case of new ‘snow 1t is desiraole to note the orig¢nal T
f‘-cr"stal form, such .as gtellar, plate, needle or grenular, the -+
~last. including all kinds of crystals which &ppear &s granu‘es

s S " to the naked eye. Drifted gnow of granulsr form must be
. o~ considered as fine~gr¢1ned old snow, even if it is freshly :

" :depo5it¢d.
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-Arpendix G B

- DED 3\‘0‘4 C()‘\EPAC'J.‘TO‘\T SCFOOL

OTTA»!A, ONT AI\’D GOOSE BAY OR K'\IU?K/»SBJG

'.A'l Tu‘orén.nig("a theoreticall ;nd practlc l courso on bro;r 'r,ccl.mnicc _,
: ) appliod to 8now - cory uction :mclvdins vhc thﬂcrj a.nd rra('tico of
""'_"A'instrmlentatlon, its v-elationshi’o ‘o trafi‘*c tcsting, stﬂnd.grdlz“tionrA
1..; of “ecordod dnta; ‘*ts cnalysis and grurhical cwaluatior\, dovcrlption -
,.'-antl donomtrﬁtion of snov oD actw ng oquipmcnt and an outlmﬂ oi‘ ‘bho’
' 1952-53~prosrami i | B |
| CENERAL -

. 2. It is a.nhcip cted -‘chdt this coursc will last about onc week in -

cwl Dcccnbrr 1952,

3. The gcnora,l urrungu);ent of ‘cho ccur.,o v:i.].1 bo aa i‘ollr\ws”

\v\,, -

. D-'1v__, SR ."'foti,awa R A,'?_,Lc”ctar\,s.'
D-2 o Otta\-rq - Lectures

Ottawa to Goose B""'

D-3 ' .- . Travel
. . R ~or Kepuskasing

oDk . Goose Bay or Kepuskasing = Field wc-rz-:
D=5 - Gocac Bay or Kanus “"SlT“(‘ - Iuola wom- L

L, It is anticipn.ted that the coursc will involve a4 tf:t:.'. of about
25 students and instructors. Participating a‘gcncics will advisc IED

of noninations by 1l October 1952 to normit accommodotion and transpor-
y - R

tation arrangements being made.
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5 sm.,mns

‘ Dl unJ. D2

o Cowse . Resp, oney
7‘P1utbrv of the S Snow . - ‘DEDV_ o

Comﬁaction P“ojoct

. Snow Propcrtios - "SIFRE f
. Instrurﬂntutlon ‘ ‘. : "SIERE :

e DCuCFl“tiOn of Snow  ‘ "nmp-fff.”
o Conﬁaction Equi’ment o S

\{ Teﬁt.ProcednrofInstru- - ERTL
- ments-Traffic . L

: Rccor&in@'bf’Data‘4‘  ERDL

Snow Compaction .. DED
-Preoctice S | '

ERDL

'Dh énd.Dz

’ 3 Doronutrdtlon of Eouipron DED

(2.1, )

Deronstration of Instru- . 'STPRE -
r\tf*(>r~, : o .

: Irafflc ¢Lst1n“ (a.m. ) ERDL :

Excrcise with Uso of . ERDL cnd 3IPRE

Ins'runents and the
Recording of Dota {p.m.)

2

- Bu Docks -

S
:._é hf!:,;
2,

2 hr,
2 hr;t'
1w,

B L,

g s TR
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1. Hlstorv of S-'xow Cormactlon Ho,}cct An oufline of the prcblc.u c:f""‘ R

194"( 52 cutlinir*g progres.,ivolj o?\jccta ana rcqu ts.»
? "" &‘ow Prorortics.‘ T‘qc foruation of snow fle,kc en ronmor‘tﬂl ‘
, i‘actors, tyycs of snow fl l:es, ONOW. cover cm”t naturul 1nflucncos o

actlvc on' 1t, not'v-ornhisn. of anow ; bonf{inn of cry rstals ; _g.nalog_'y bf*twccn o

4 Outline of Cour'zos

‘_'nor thcr trmaportation, bc.ckground of‘ Ewro oan nrtcrial, f1 1q proge‘éts"

Letar*orphigm cmr.. tho cor: paction of unow, dcfi“litlon.

3. Instrmﬂcntation.“ Chm‘ ctoristice of .;nov, - d*?sity, L;rn-,in 8120,

tcrpcrg.turo, frco nuisturc, h'ardnosu.‘ Dcsc‘rip*ion and’ thcory of in- B

';'utrarwonts uscd. :f‘oz' x\ousuring th ao cbaructcrmitﬂcs. Dof* ﬁcncics md

’ futuro dovo lormn,nt

L, Description cf Snow C?::rmctlon Fquuﬂ wont.  Dovelepne n‘c of equipr.:ént;_

ctors, hout trea b~cnt

- rollcr harrowa, nOVCred mixors, Pro-cors

5. th Provoﬁm*

a, - Inutrm‘*ent U.Jc of *nstr*“z*nt;, I‘I‘OCd.\,lulOIl in thcrf'

e

usec, rin’wrprotation of results, curc of inctrunents: St 1dard prof:;;-durc,

b. © Traffic Testing. b1litar'f'charactcristics fcquircd.,: o ‘ :

vehicles used, coffects of tircs,~ utmdgralzcd cbucrvat*on end doscrip-

- tipn'bf rosults.

6. Rocard,mg of Drta, t»r‘durd y*'ocodurc to bo usod in rccordm,\ @1l

dats; Y73 1ca1 data shocts, *nst:ructmn on T)ur“os'* behind o.t:ch standord-

izecd fom, and method of usc,

T. - Sncw C=t>i:-.paction Practice, Df‘ncrlption of the m\r"n"c, uge and linm-

itation of each picce of equipment; stondard m*ococ’urc developod tc date;

>
 REGEREGEED
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:7—9§: Demon tr.t101>u1 Lquigncnt Thc uuc of harrowm, rbiibr5?

’~12.’xPraétical Instrunontation. The usc of inatrumontu b* studonts, .

rozding end rocordinr data, otc;

oxisting oporﬂtiﬁnnl dcfzc‘cnciOJ of cquiﬁncnt

'”;fQ; '-1952—53‘Prcmram. Ovtlinc by cach ¢ gcnc concornod of tnnfﬁrogrmﬁ

pGCbsqd‘er't b0 forthcoming wintcr :
DED - volorvcv+ mnd Coﬁstrnction Sitos

ERDL - Do"cluﬁncnt and C nstructiun ultCS _

Bu Dﬁck - Cunstruction Sitc

'miiors,_ agy 1n& rollcru 1n thc fiolr

. Doraonstr tion of thrlmonto; Do"on“tration of usc o:[‘ 1 struméﬁt’c ‘

in t%c file fur roasurlng donsit 1mrdneus, uomrcraburo (1ncludﬁn§

: ;fthornul ere divntu), nciaturc CUntont otc. tcacthor wlth tho ﬁothod

4; of 1ﬂcntlff1ng cruin sizc ﬁnd t 30 in tho flold . .
ill; @raffic Testing. Dcwnrst“ation of thw u»o and cffecte of variouu

"1vohiélcs in‘tho'ffclf4f0r aflic to~ting, nethod ﬁf obsorv;ne .nd

‘describing rosults; cfiuctu o; tirc tJ“On, C;ados, cte.

it is sugnovto’ that the cdufsovbégiﬁ oh>a Wednesgday, ond that
tr?ﬂdrultutiCu b; air . to Guosc Bay or Kbpuskdsin@ Eo arfaingod for the
félluw1rﬁ an&oy, which givcs soﬁc flcxibiliﬁy towards extppdjng tho
inltihl lecture nreriod at uttawwllf rccosugry o |

Wintor cluthing will be providou by euch anency

qun mont reguired for the ficld teats will Lo tractors,‘éncw

compacting cquipnment, o neher of sots of snow testing equipment and

a:P/A syoton.
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