


INTRODUCTION 

This inventory of e x i s t i n g  gravel (borrow) p i t s  along major Yukon 

highways and around some specific camrnunities was prepared ln March-July, 

1977 by Archer, Cathr.0 6 Asaociates Ltd, of Whitehorse under DINA cqnt rac t  

Y6 LA 15 dated  February 17, 1977. The bulk of t he  Inventory was prepared 
t 

by Michael P. P h i l l i p s  who researched available i n fo rma t lon ' i n  government 

f i le8 within Yukon and drove a l l  the highways covered in this   inventory.  

Project mpervieor was Mr. R.S. .Frtesen, Research and Specia l  Projects 

Off k e f ,  Northern  Operat ions Branch, Yukon Region, DINA. The inventory 

camprires 2,474 borrow p i t s  and test sites. 

ThS preparation of the   inventory was st imulated by (1) t he   l ack  of 

myit-tic lqfomation on existing locations of road-building material 

md Concrete aggregate,  and (2) a desire t o  e s t a b l i s h  a uniform  data base 

that  could be maintained and up-dated-by  individual  Resource Nanagement 

Officers (RHO'S) throughout   the  terr i tory.  

The hventory c o n s i s t s  of individual data pages prepared for each 

borrow p i t  or test si te within each Resource Kanagernent Area (R.Y. Area). 

Ind iv idua l   p i t s  or e i t e s  are given an i d e n t i f i c a t l o n  number and are 

numbered consecut ively on each highway, commencing a t  the  R.M. Area boundary 

or, highway junction and increasing ln the  same direction as the  highway 

mileage posta (HP). The format €or the   Ind iv idua l  pages was designed. a f t e r  

studying the information already  contained  in  government f i l e s  and holding 

diecuasians with the   var ious  govenment agencies  involved on the  type of 

information that should be col lec ted  and r eco rded~by  RElO's. 

Thr.strdy comprises off ice  and f i e l d  Investigations of a l l  Yukon 

highways except the North and South Cano1 Ronds, Nahanni Range (Cantung) F.oad, , 

Alahihik Road beyond Otter Falla, Snag Road, t h e  Dempster Hlghway beyond 
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e, Eagle River bridge (HF 236) and recreation  roads  such as Kusawa Lake Road, 
/ 

. Mush. Lake Road, Freegold Road, Nansen Road, ktI-$L&iil& Road, Mayo Lake Road, 

and Taechun Lake-Frenchman Lake Road. Gravel p i t s  ar each community except 

Whitehorse Yere also Inventoried. 

An example inventory. page coveting borrow site 65 at MP 1022.2 on the 

Alaska Righuay (Ifluane R.M. Area) is shown on the following pages, with a 

, simple surface sketch plan copied fton DPW files. This is an example O €  a 
- 

ni te  that has been studied in  mote detail  and has 8 great deal  of data 

included on the paga. The majority of the sites ln Yukon have received no 

study at  .11. 

' The mtandard 8&" X 11 inch page size and three-ring binder format has 

I , been adopted because: 

' . * 

(i) It is inexpensive to duplicate; 

(b) i t  CM be eaeily revised by adding new pages or substituting , 

updated pages for old pages; 

(c) infolnation gapr are visual ly  obvious t o  senior Whitehorse 

pQtronnc1 and t o  RHO'S who w i l l  be  responslble for updating 

the inventory pages within their respective management areas. 

In addition, new borrw p i t s  or test sites can easi ly  be inserted  in  the 

numberiag system by filling out a new page and designating i t  w i t h  an 

immedistc number (t.g. 6% or 65.1). Additional information on a site,. 

such as a d t i t l  plan, legal'aurvey or sketch of a gravel p i t  reserve,-or 

a photograph can be inserted b4hind the appropriate page as i t  becomes 

avai labh OF I s  revised. 

&marute site locations  are plot ted  on scr ip  topographic maps along 

the highway alignments, which are f i l e d  in a pocket a t  the  back of t h i s  book. 
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Wherever possible, the National Topographic S y s t k  1:50,000 scale series 

has breo ulced for base mapa. However, the Campbell w e  

Ca~aractclr and Little Salmon Lake is not+ plotted on the published 1:50,000 

rcale mapm amd test sites for that qtratch of road have .been platted on 

" / '  

I s i n p l i f i d  1:50,000 scale line map. In the f i w  instances where 1:50,000 

caveraga A# unavailable, 1:250,000 scale maps were enlarged by hand t o  

psmide O cruda l:SO,OOO scale map. 

The type of Information required in each  portion of the Inventory page 
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Otbr Temtr: 

Porphyry - S X ;  Others - 10% 
.- 

"3- 

Grain Size AsuXyais X Parsing Sieve Size 

Role NO. PEpth 1-1/2" 314" 3/8" No. 4 No. 10 No.40 bo. 200 . LL PI 
,"".1 .* 

Av.4-4 Plte 88 66 50 39 31 14 3 " HP 
Crush-1" l, N t  LOO 85 55 41  30 14 4 " NP 
Crush-& P i t  314" 100 90 69 46 32 , 15 3 -- NP 

I "  I I 
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(A) GEoCRAPfffC LOCATION 

(1) Resource Management Area (R.H. Ara&) 

Area names and boundaries were obtained from a 1:500,000 scale wall 

plan in the Yukon Forest   Service Whitehorse office. Area boundaries are 

illustrated on individual 1:50,000 scale grave l  Inventory plans and t h e  

1:1,000,000 scale index map. 

(2) Borrow or Test S i t e  Number ' 

Excavations amde for road building and maintenance materials are 

called gravel p i t s  by the layman. Engineering terminology def ines   g rave l  

a; material u i t h  rounded rock fragments between 318'' and 3" l n  diameter 

.sad excludes sand or clay. Borrow, defined in' the American Institute 

' of Geology's Glossary of Geology Ir e a r t h  material (sand,  gravel) taken 
) 

from m e  location t a  be used for f i l l  i n  another   locat ion.  This d e f i n i t i o n  

d h a  not include weathered and fresh badrock  which is o f t e n  used i n  Yukon 

where glacial or f l u v i a l   d e p o s i t a  are not developed (e.g, North Dempster 

.nd Boundary Highways). Btidrock. excavat iona  should correctly be ca l led  

quarries but in this inventory, borrow refers t o  a l l  excavations made for 

road building or maintenance and includes both overburden and bedrock 

material. . >. 

A test r i re  -.a l o c a l i t y  where DPW has conducted  materials 

investigations  and:,pmting. 

, P i t s  ate rrumbm=l,.in sequence, s t a r t i n g   a t , u n l t y  for each R . H .  Area, 
~ , ,* .- .. t 

and borrow and t e s t  si tes  are d i s t i n g u i s h e d  by separate m p  symbols. 

Borrow sites can be differentiated from test sices on the inventory 
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saction. 

t?w p i t s  added t o  the inventory ahould 1,; ident i f ied  with  an intet- 

madiare letter or number (e.gl 65A or 65.1) following the lowest adjacent 

r i t  e. number. 

(3) tocat ion . .. . .  
* , '> A cy 

All sites are located by road mileage (Mp) because only the Alaska and 

Klondike Highways have been converted t o  metric distance markers to date. 

Wst published NTS maps show occasional HP locations and mileage locations 

were determined i n  the f i e l d  from HP markers and bridge signs, Space has 

been provided t o  add kilometre post locations (KP) for each site as 

metrication is completed on each highway. 

r 

.. 
(4) WiRhway Number and Name 

These were taken from the official Yukon Territorial Government road 

hap. Roads with no off ic ial  naam have bcm called by the most comon local 

The Boundary Road is often called the Taylor Highway. 

(5) Sida 

' R and L refer t o  the right and left sides of the highway when facing ' 

in the direction of increasing road mileage. 

(6) Distance 



J 

O 

. 
- 8 -  

'ir 

t 
1 

(7) Access 

Thio refers to the condition.of the borrow access road. If the space 

i s  left blank it means that ,access has been removed or destroyed by regrowth 

of vtgetnrlon. 
\ 

(B) TEIRJRE ih STATUS 
I 

(1) Tenure 

* '  W e t  borrow sites occur on unreserved Crown land, but a few gravel p i t s  

have been developed under a Gravel P i t  Reserve'application. A legal- 

drrctiption'and/or plan of the reserve is attached to the pertinent inventory 

page i f  avai lable .  In a feu cases, a gravel tesemm plan l a  available even 

' though there is no record that gn application for a reserve has been made. 

(2) Current Status 

Sitar  are classed as either active or inactive. Active sites on major 

highaye and roads are usually used to provide crushed surfacinz materias 

while miter on secondary hiehvaye and roads are usually used- t o  provide 

naturally occurring surfacing material, Inactive sites include both 

conatrucrion and crushing borrows. "- 

(C) , SITE DATA 

(1) Stockpile 

(a) Date -. Thle refers to Che 'laanth and year when the stockpile was 

inventoried by Archer, Gathro. 

.I 
. 



(b) - h u n t  - The amount of stockpile i s - a  tough estimate i n  cubic 

yards. As crushed material is being continually withdrawn and/or replaced 

durlng the sumer, the stockpile should be updated annually by the area IWO. 
I 

(2) Site 

(a) Deacrlption - This  refera to the topography i n  the immediate site 

area which i e  categorized as either gentle, moderate or steep. 

(b) Tree Cover - The densfry surrounding the site is given as either 

l i g h t ,  d e r a t e  or heavy with the first ttee-type listed beins the most common. 

, (a) Mterial - This l a  a visual description rather than a technical or 

m&lnrering description  obtained from DPW recordai. 

(b) Deposit - Generally loosely classified as glacial (ice moved) or 

f luvial  (water moved) i n  origin. 

( 4 )  History 

(a) Past Use - The. vqrd borrow I s  Inserted ln  chia heading to 

differentiate a t e s t  sit& from a borrow 8it.e. The word crusher site or 

eurfacing I s  added i f  i t  appear8 material was used for stockpiling crush. ~ 

~ 

(b) Date - This refers to the last date the borrow was used and .has 

usually been obtained from DPV recordcl, 

( c )  Performance Rating - This 1s a value judgment made by DFW personnel 

of the suitability of crushed material for road surlacing. 

(dl b u n t  Used - This referr ta  total quantity of material used from " 1.: 
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(e) Remarks - Any additional comments by. DPW t e s t i n g  personnel are 

given under this heading. 

(D) TEST SUMNARY 

This rectlon briefly sunnaatîzes information stored in DPW records. 

Pllee on.,indivfdual s i t e s  are often incomplete. 

JE) SUBSURFACE TEST RESULTS 

Information in t h i s  section haa been taken from DPW hole and p i t  

Zoea. Actual depth of aggregate ln the  deposit w i l l  exceed t h i s  unless 

bedrock I s  Indicated. Material depth is the hole or p i c  depth less the 

c 

*overburden depth. 

(P) LABOFATORY TEST RESULTS 

(1) Los Angeles Abrasion % Loss 

This is a t e s t  to  detgmlne the wearing characteristics of p i t  material. 

A si ied sample is placed l n  a drum with steel bal l s  and tumbled for a apecl f ied  

time and the lo s s  i n  s i ze  is exprersed as a percentage o f .  the original. 

(2) Crush Count 

A aampla with rock fragments above 1/4" diameter is  passed through a 

crusher. Fragments wlth a t  leastona fresh fracture surface are noted and 

~xpttisaed am a percentage of the original material. 
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(3) Petrographic Analysis 
, .  

$ Thir is a catalogue of t he  rock typas5represented  in  a sample of 114" 

diameter or larger framentr t o  determine i f  any de le t e r ious  material is 

present 

(4 ) .  Grain Size Analysis 

Thîr Is a suwnary of tests performed at  a materials testing laboratory. 

The Sampled a t e r i a l ,  called pitrun, is sieved and the percentage of gra in  

sires is recorded. Uaterial finer than   the  No. 200 sieve size Is either 

o i l t  or clay and is determined by ' l i qu id  limit (LL) and plas t lc   index  (PI) 

t e s t s .  NP means the material has 'no p las t ic i ty .   Tes ted  material can Include 

both  ctushe# and uncrushed samplesh 
c 

(C) POTENTIAL CONFLICTS 

This heading was r a r e l y  completed i n  t h i s  inventory. In general ,  large 

p l t a  the road  detract  Prom t h e   a e s t h e t i c  appearance of t h e  highway  and 

the racent policy of obtaining borrov beyond s igh t  of the  road  should  be 

continued 

(H) REFERENCE 

(1) DPW %terials Inventory 

, Rerults on borrow and test  s i t e a  are ava i l ab le  for t he  Alaska Highway, 

Haines Road and Campbell Highway between Carmacks and Faro junct ion.  Most 

of the information is on the Alaska Highway, 
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FOX the Alaska Highway, a five volume set of books- siu&rizes results 
;-y' 

which have been indexed by mileage 6n an 8!$'<11'' form similar  to that 

used in t h i s  inventory. Separate pages with t e s t  sample results, d r i l l  

of p i t  hole logs and plan ar sketch are scnn@thes included with t h i s  form 

but only d r U l  hole ar pit logs ara available ln  some caser. 

faras -le, detailed plane have been prepared for s i t e s  where many 

holes have been dri l led  or 'p i ta  have been dug. These show hole or p i t  

locations and elevations, topographic and cultural features, as well as 

croS8~Ctione through holes or pi ta .  A simplified version of these plans 

b e  been included in t h i s  inventory. 

Thî8 a'' x 11" file has plurs of gravel p i t  reserves. A legal 

' 3  description of reaerve is somrrtbea attached to the plan. 

(3) Federal Lands Off-ice 

'A reparate f l l a  for each Gravel P i t  Reoetve is kept at the Federal Lands 

Office i n  the YTC Building. Mr. W. Ward summarized these files in table 

f om 'in February, 1977 accordins t o  Remource Management Area. 

(4) Department of Highways w 

This dapartment provided an incomplete tabular list of a l l  known act ive  
* i  

borrow rltedi im Yukon highways except the Boundary, Road, Dempster Highway . 

and North a d  South Cano1 Roads. 

1 l 

. 



YU" .cEUyEI, INVENTORY 

P . H .  Area: Daweon I [Eorrw, at Test S i c e  No: 1 

"- """" 

Tenure : . Currant Status: Active 
Plan Yes I - "I 

'3 

Silty Smdv Gravel 

SUBSURFACE , bepth 3QIX* ~ Min. * 

TEST RESULTS Overburden 
&vetam- . - 

-I- 

Elarerial -. 

JQusntity SCuYdsEstirsted Proven 1 
cmar ka : 

. .  

IABg TEST REs,aTs [Los Angeles Abrasion Z toss: krush Count: I 
* 

Ocher Tests: 

. . . . .  

I r 

I I -1 e. - REFERENCE : 
'U b 
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Other Testa: 
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TYPE 
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! REFERENCE z 
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1 unt: CU-Yds 

SToCKPXLE 
S 'IT€ [Description: ~l~~ 1 '  I Tree Cover :- I 
TiPE 

HISTORY. 

1 I 

 orh her Tests: I II 

Potential Environmental: I 

Conf lîc t a  Land Ume: 
" .  

REFERENCE : 
4 

I 
I 

I"- --- .. . -"" ' * " "I 
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RESULTS lLos Angela* Abrasion X Lose: !Crush Count: 1 
r 1 

Other Testa: 

' "" f " .  -7- 
S fze 
No. 4 No. 10' Mo.40 b0.200 LL PI 

I 

i 
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I ,  I I I  
II 
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REFERENCE : f -1 
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YUKON CRAIEL INVD4TORY 
c p.". Area: Dawson 1 (Borrow or Test Site No: 7 I f  
r 

. , KP R , Hi hway N o : J T l  e , R ~ L U  ~irt.nce:-l 
Highvay Name: jXlondike Accaru ""__" ""- "." .- """" 

Tenure : . Current Status:  
Plan Y e s 1 1  No 1 hac t Ive  

J i 

r 1 1 I 

!Date: J b u n t :  Cu. Yda 4 

s LTG 

TYPE 

HISTORY. 

I 

Augered 0 Pitted '0 Trenched 0 Not 
rEST Lab. Test 0 Sketch (Plan) 0 Crushed: cl 1iii-I 
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~ a n t l t y ~ C u Y d s E s t i m p t e d  Proven I 
amt ka : 1 I I 

IC..  

t I 

PotantiPl Environrner&al: 
Conflicts Land Use : 

0 

I I .  II 

I . " -" ll 
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ate: 1 'Slres Sampled: "Izzl 
1- .". - 

I -1 

SUBSURFACE . Depth 
TEST RESULTS Overburden " 

N I X .  Hf n&- 

fiterial ." 

lQusntitydCuYdJEstimatcd Proven I 
kcmarks : 

I 

L . : -  
TEST RESULTS [Los Angeles Abrosiun 2 Loss : [Cruah, Count: 

V 

Other Tests: 

"... - + - .- 
Grain S i z e   A n a l y s i s  % Paasiag Sieve Size 
Hole No. Depth 1-1/2" 3/4" 3/8" No. 4 No. 10 No.40 ho.200 LL PX 

""", * . ". .- " - - " 
, 

"_ , ,+ "A "" I 

""" "" " .* "" "I- " ..." "I - 
E--" _. " . t* - .  ". "i " 1 

" *+" + "  

Potent l a 1  - I 
Conf l i c  ta  - 1 

REFERENCE : 
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Date: I unt: Cu. Yds 1 

I i l .  

HISTORY, 

[Remarks: - ,  1 

Augered 0 Pitted a Trenched a Not 
Lab. Test , [3 Sketch (Plan) 0 Crushed: O Indlca~l - .  ~ . . . . . . . ~~ 

ate: . Sitem Sampled: "ZI 
" "_ - . -1 

SUBSURFACE Depth 
TEST RESULTS Overburden " 

hl€" . Min. Averase-. - - 

I 1 

I. Other Testa: 



TVPE 

HISTORY , I 

] * Sites Sampled: 1 ."". I - 
SUBSURFACE ?'p th na%. Min. Avcrane , 

"EST RESULTS Overburden - 
ect ial  - W 

FlurrntitYdCuYdsEselaatcd Proven 1 
emarks : 

I l 

I I 
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STOCKPILE 
SSTE 
TYPE 

J" 1 Tree Cover: Heavy Poplar I 

HI STORY. 

I 1 

c I 
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YUKm GRAVEL IHVENTORY 

.M. Area: Dawson 1 [Borrow or Test Site No: 13 I 
Location: Hi hway ~ o : g - ? q  e RaLu Dîrtance:l A A ~  
KP 1 4 7 . 8 1  KP L-jHi~hway Nam: h d f b  Access r_GonA I 

Tenure : . Current Statue: Actlve . 

9 

"""_ 1""- "." ."-."".-.- 

Plan Yes [ 1 Nol - , I  
O 

Tree Cover:Heavy Poplar 

Silty Sandy Gravel 

' AuRcred 0 Pitted 0 Trenched 
SUMUR' Lab. Test O-Sketch (Plan) +O Crushed: O 

ate: I . Sitcr Sampled: -"Il 
r 

SUBSURFACE . ?=pth Max. .. Min. Average ,_ - _. 

TEST RESULTS 3verburden 

A 

" 

&taterial ."- , 

~uencity:(CuYdaJEstimated Proven I 
kamarkr : 

I I 

1 

L A B S  TEST RESULTS lLos An~elee Abralsîon X Loscr: krueh Count : I 
< r 

Other Teste: 
. " rl - " 

Grain Size Analysis X Parsing Sieve S i z e  
Hole No, Depth 1-1/2" 3/4" 3/8" INO. 4 No. lo' No.40 No.200 LL PI 

""_ I - .. - "  " " " 

"""". h, 

"""" 

-.. L. - - 
"."" - - "- - I 

" -. 

- * " - 

Pottn-cial Environ-: "-3 
Conf l i c m  Land Use: 1 
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. Currant Status:  
Plan Yes 1 1NoI , 1 hac t Ive - ," - 

Date: 1 unt: Cu. Yds 
eecriptîon: Flat Tree Cover: Heavy Poplar 

Augered O Pitted 0 Trenched 
Lab. Test "' r] Sketch (Plan) 0 Crushed :, O su"ARy 

I 'Sitar Sampled: 

SUBSURFACE ,Max. vinA- 
TEST RESULTS' herburden ' ..'>) 

' Averane 
.- - - 

1'18teZw .C C-,W"C 

ancitySCmYdsEac!nated Proven 

hamar le : 

UB* TEST I L r r S  An~slca Abrasion Z Loss: brush Count : I 1 

I I 

II 
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d )  

HISTORY I 

1 Siter Sampled: 

SUBSURFACE E i r X .  Min. ~ 

TEST RESULTS 

1Pu.nLitT~CuudsEstimted Prpven 

amark6 : 
J 

i 
TEST ILOS Angeles Abrasion X Lose: krush Count: I 

r 1 ri 
Potential c 

Conf l i c t s  Land Use: " ,  

. 

w I REFERENCE : ,I 



yurm GRAVEL INVENTORY 

"""" 

unt: Cu. Yds 
STOClCPfLE Tree Cover: Moderate Spruce 

ate: 1 Site. Sampled: I 
" " - I "1 
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SUBSURFACE 
TEST R E S U L S  etburden 

terial 

lPuentity~CuKdsEst1r;rted Proven 

I ,  I I  

r 
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1Date: I une: Cu.Yds4 

s ITE 
TYPE 

* 
Silty saady Gravel I 

ate: 1 Sit- Sampled: " 

" ." - 
1 

kcmarke : 

> 

I 
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I I 

Il I Ocher Teste: 

l 

Potential ~ r n l r o n ~  
Conf l i cre  Llj8nd Usa: 

T REFERENCE : r 
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Grain Slxe Analysis I X Passing Sieve Size "._.""". 1 "..., 

I 

" "1 
No.40 No.200 LL PI 
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h r 1 

[Date: I une: Cu. Yda 1 
(beacription: Gently Roll ing I '  I Tree Cover: Linhr Poplar I 

S fTE 

TYPE 
Silty Sandy Gravel 

HISTORY, 

1 Sîtcr Sampled: ,I - +- -. L 

SUBSURFACE , Mfn, 
TEST RESULTS 

puantitr SCuYds~st~pleted Proven 

bcmarkrr : 

I 1 

I 
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ate : I '  Sites Sampled: "ZIZI 
SUBSURFACE bepch &x* Min.. 
TEST RESULTS Overburden 

b t e r  la1 A 

~ncf ty iCuYdsEselPated Proven I 
h a r k s :  

1 J 

__I_ 

Potential - 1 
Conflicts I 

1 
REFERENCE : 

* 
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unt: Cu.Yds4 

1 

Augrted 0 P i t t e d  a Trenched 0 Not 
Lab. Test a Sketch' (Plan)  ' 0 Crushed: O In;;=] 

I r 1 
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t I 

I ILOS Angeles Abranion X Loss : kruah Count: 1 
Other Teats: 

r 
I Potential Conf l lcta 
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1 -  - I " - " "4"."..""""" 

I Tenure : 1 -  
Current Status: 

Plan Yes 1 I No I Inactiva ' 

. " , - 

. . .  

HISTORY I 
(Remarkn: I 

SUBSURFACE Mn. . Avefane - - 
TEST RESULTS " 

- - 4 
kuantlty$CuYdsEstimatcd "" Proven 

ematkr : 

1 
I 

. . ., .. " ., - 

LAB* TEST [Los Angeles Abrasion X Loss: krush count: 1 

. . . . -. . .. . 

Potent la1  Ifnvironmcnul: I 
Conf lîcrs [[ 

= 

O. I REFERENCE : I 
L J I  1 

I 



I TYPE 
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a 

I I 

I 

Potential - 1 
Conflicts [La una: 1 * . *  

REFERENCE : r "-----I 
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I une : Cu. Yds 

, HISTORY 

TEST SUMMARY 

I "  
1 TEST RESULTS k t b u r d e n  I I I 



i unt: Cu. Ydsj 1 

AuRcred 0 Plttcd 0 .~ Trenched O! Not Indicated 
rEST smRy ' Lab. Test 0 -Sketch (Plan) 0 Crushed: 

I Sites Sampled: 1 - *" - .  

SUBSURFACE Max. Min. . Averane ,- - - 
TEST RESULTS "- 

- - " 
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lPuentity~CuYdaZeeilarced Proven f 
a m t  kr : I 

1 J 

 other Tests: I 
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une : Cu. Yds 
STOCKPILE 1' 1 Tree Cover: Light Spruce 1 

AuRered 0 Pit ted ,  0 Trenched 
0 Not In;;=[ Lab. Test c] Sketch (Plan} 0 Crushed: a rEST SUPWRY 

atc: ] . Site6 Sampled: "ZIZI 
SUBSURFACE . Depth HoX. Min. . Averane"- - 7  TEST RESULTS 3verburden " 

p t e r i a l  - - - 
Ipuantity~CuYdsEstîllaEed Proven I 
hemarks : 

c 

Potent la1 ,Environmental: 
Conf l i c  t a  Iand Use: 

i 

1 REFERENCE : f 
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