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a) location and geologic information f o r  proposed borrow sources along 
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the Cross Delta  Alternative and East of Fort  Simpson  routes, 

b)  possible environmental concerns related  to the development of these 
sources, 

c )  a development schedule for proposed borrow sources  along  these  two 
routes. 
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NORTHERN ENGINEERING SERVICES COMPANY LIMITED 
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PROJECT 1 . 6 . 3  and 1.9.19 
, CROSS DELTA ALTERNATIVE ROUTE 

CANADIAN ARCTIC GAS STUDY LIMITED 
CALGARY ALEERTA 

PIPELINE RELATED BORROW STUD.IES 

AND EAST OF FORT SIMF'SON REALIGNMENT DATE APRIL 1975 
, CROSS DELTA ALTERNATIVE ROUTE 

1. SUMMARY 

Sources of  borrow material have been l o c a t e d  a t  r e g u l a r   i n t e r v a l s  

a long   the   Cross  Delta Alternative Route and East of For t  Simpson 

Realignment. This report contains information on pipeline,facilities 
where  borrow i s  needed, the q u a n t i t i e s  of material r e q u i r e d ,   t h e  

l o c a t i o n  of borrow s o u r c e s ,   a n d   t h e   p r o p e r t i e s  of po ten t i a l   bo r row 

depos i t s .   Env i ronmen ta l   cons ide ra t ions   app l i cab le  t o  each borrow 

area are inc luded ,  as well as pre l iminary   schedules  for pi t   deve lopment . '  

Th i s   r epor t  is intended t o  be used i n  c o n j u c t i o n   w i t h   P i p e l i n e  

Related Borrow Studies   p repared  by Northern  Engineer ing  Services  

f o r  Canadian Arctic Gas Study  Limited i n  J u l y  1974. This  earlier 

r e p o r t   d e s c r i b e s  borrow sources  on t h e  main Canadian,  Coastal ,  and 

, In te r ior   Routes , ,  and also c o n t a i n s   p l a n s  f o r  development of p i t s  i n  

typ ica l   bor row deposits. These plans are a p p l i c a b l e   t o  all of the 

pipel ine  r o u t e s .  

Add i t iona l  site s p e c i f i c   i n f o r m a t i o n  w i l l  be r e q u i r e d   b e f o r e   f i n a l  

development plans are made for   each  borrow area. 
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PROJECT 1.6.3  and 1.9.19 
CROSS DELTA ALTERNATIVE ROUTE 

CANADIAN ARCTIC GAS STUDY LIMITED 
CALGARY ALBERTA 

PIPELINE RELATED BORROW STUDIES 
CROSS DELTA ALTERNATIVE ROUTE 
AND EAST OF FORT SIMPSON REALIGNMENT DATE APRIL 1975 

2. INTRODUCTION 

Borrow material is r equ i r ed  f o r  cons t ruc t ion  of the  proposed gas 

p i p e l i n e  and associated f a c i l i t i e s .  The purpose of t h i s   s t u d y  is 

t o   l o c a t e   s o u r c e s  of borrow material along t h e   p i p e l i n e   r d u t e s  i n  

t h e   v i c i n i t y   o f   a n c i l l a r y   f a c i l i t i e s   a n d   a l o n g   t h e   p i p e l i n e   r i g h t -  

of-way. P ipe l ine   Re la t ed  Borrow S tud ie s ,   p repa red   i n  July 1974 , by 
Northern  Engineer ing  Services  , contains   borrow  information f o r  the 

Pr ime  and Interior Routes; Simi lar   in format ion  for t h e  Cross Delta 

A l t e r n a t i v e  Route and East of Fo r t  Simpson  Realignment (see Figure  

1, page 3 )  is i nc luded . in   t h i s   supp lemen ta ry   r epor t .  

Canadian  Arct ic  Gas Company L imi t ed   au tho r i zed   t h i s   s tudy  of borrow 

s o u r c e s   a l o n g   t h e   a l t e r n a t i v e   r o u t e s .  

Material that  is a v a i l a b l e   i n   p r o p l ~ s e d  borrow areas var ies  g r e a t l y  

i n   q u a l i t y .  The  most  favourable  borrow for cons t ruc t ion   purposes  

i s  sand   and   grave l   f rom  g lac iof luvia l   and   a l luv ia l   depos i t s .  Bed- 

r o c k ,   e s p e c i a l l y   c o m p e t e n t   v a r i e t i e s  like l imestone,   can also 

provide high q u a l i t y  borrow material, a l though  c rush ing  w ' i l l  u sua l ly  

be requi red .   F iner   g ra ined  material found i n   m o r a i n a l ,   g l a c i o l a - .  

custrine and  eo l . ian   depos i t s  i s  less d e s i r a b l e  f o r  cons t ruc t ion  

purposes   a l though i t  may be used f o r  b a c k f i l l ,  e t c . ,  i n  areas where 

coarscr mnterinl 1s larking, 
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Island t o  the Thunder  River  Crossing along t h e  Cross Delta Alter- 

nat ive  Real ignment  commonly occur i n  g l a c i o f l u v i a l   d e p o s i t s  and 

hummocky moraine. 

Borrow sources  for the proposed p i p e l i n e   r o u t e   s o u t h  of t h e  Thunder 

River   c ross ing  t o  p i p e l i n e  mile post 580 are the same as those 

descr ibed  f o r  the Main Canadian   Route   in   P ipe l ine   Rela ted  Borrow 
Stud ies  (NESCL, J u l y  1974).   South from p i p e l i n e  mile pos t  580 

along t h e  East of For t  Simpson  Route  Realignment coarse granu la r  

material i s  scarce.   Unfrozen,  f ine-grained  morainal  and  glakio- 

l a c u s t r i n e   d e p o s i t s  w i l l  be used t o   supp lemen t   ava i l ab le  coarse 
material du r ing   cons t ruc t ion  ac t iv i t ies .  

I n  this r epor t ,  methods used t o  choose borrow sites are descr ibed .  

Borrow p i t  l o c a t i o n s  are shown on s t r i p  maps i n  Appendix I, 
Details on a l l  proposed and a l t e r n a t i v e  sites along the Cross Delta 

and East of For t  Simpson r o u t e s  are l i s t e d   I n   T a b l e  1, pages 13 t o  

1 6 .  Environmental   considerat ions pertaining t o  each  proposed 

borrow s i t e  are i nc luded   i n  Table. 2,, pages 17 t o  18. The .develop- 

ment schedule is shown i n  Table  3 ,  page 22. 

-4 - 



34 METHODS USED TO CHOOSE BORROW SOURCES 

. , Borrow sources were  chosen on t h e   b a s i s  of q u a n t i t y  of material 

a v a i l a b l e ,   q u a l i t y  of material, and   haul   d i s tance   to   the   p roposed  

p i p e l i n e  and f a c i l i t i e s .  Bo th   p re fe r r ed   and   a l t e rna t ive   bo r row 

sources  were chosen f o r  areas where   l a rge   quan t i t i e s   o f   g ranu la r  

material w i l l  be needed for construct ion  purposes .   These si tes a r e  

i l l u s t r a t e d  on t h e   s t r i p  maps ( s c a l e  1 inch   equals  4 miles) which 

a p p e a r   i n   t h e   p i p e l i n e   a p p l i c a t i o n  and a l s o  as Appendix I i n   t h i s  

r e p o r t .  Only p re fe r r ed  borrow sources  are loca ted  on the   photo-  

mosaic  alignment  sheets  which accompany t h e   p i p e l i n e   a p p l i c a t i o n .  
c 

3.1 Geologic   Or ig in   and   Proper t ies  of Borrow Sources 

Knowledge of t h e   q u a l i t y  of granu la r  material p r e s e n t   i n   p o t e n t i a l  

borrow areas was e s s e n t i a l  f o r  choosing the most  favourable  borrow, 

s o u r c e s .   - S u f f i c i e n t   q u a n t i t i e s  of good q u a l i t y  material can be 

ob ta ined   f rom  unconso l ida t ed   su r f i c i a l   depos i t s  o r  from  competent 

crushable   bedrock.  The type  and p r o p e r t i e s  of s u r f i c i a l   m a t e r i a l s  

and  bedrock are r e l a t e d  to t h e i r   g e o l o g i c a l   o r i g i n .   T h e r e f o r e ,  

information on t h e   g e o l o g i c   h i s t o r y  of s u r f i c i a l   d e p o s i t s  and bed- 

rock ob ta ined   f rom  pub l i shed   geo log ic   r epor t s ,   a i rpho to   i n t e rp re t a -  

t i o n ,   f i e l d   i n v e s t i g a t i o n s ,  and dr i l l ing   p rograms  has   been   used  t o  

determine  the  borrow sires w i t h   t h e   b e s t   p o t e n t i a l   f o r   d e v e l o p m e n t .  

The geo log ic   p rocesses   r e spons ib l e  for producing '   unconsol idated 

d e p o s i t s   w i t h   g r a n u l a r   r e s o u r c e s  .are g l a c i e r   a c t i v l t y ,  river 

depos i t ion ,   and  mass wast ing.  Glacial d e p o s i t s   i n c l u d e   t h o s e  of 

m o r a i n a l ,   g l a c i o l a c u s t r i n e ,  and g l a c i o f l u v i a l   o r i g i n .   G l a c i o -  

f l u v i a l   d e p o s i t s   ( o u t w a s h   p l a i n s ,  terraces, e s k e r s ,  kames) usually 

have good q u a l i t y   g r a n u l a r  material i n   t h e  form of sand  and gravel. 

G l a c i o l a c u s t r i n e  s i l t  and sand, e o l i a n  materials der ived   f rom.  

g l a c i o l a c u s t r i n e   d e p o s i t s ,  and t i l l  of mora ina l   depos i t s  are 

genera l ly   f iner -gra ined  and have  higher  ground ice con ten t .  These 

f a c t o r s  make them less d e s i r a b l e  for development as borrow  sources.  

R ive r   depos i t s ,  e.g. f l o o d  p l a i n s  and terraces, o f t e n   c o n t a i n  

-5- 
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abundant  sand  and  gravel,  and w i l l  be used where   f eas ib l e  or when 

o the r  sources of g ranu la r  material are i n s u f f i c i e n t .  

Competent  bedrock may a l so  be   c rushed   to  obtain granu la r  material 

for c o n s t r u c t i o n  purposes. Limestone and dolomi te   genera l ly  are 

most   competent .   Sandstone,   s i l ts tone,  and s h a l e  can be  crushed but 

a r e  less competent  and a re  usua l ly   adequate   on ly  f o r  use as f i l l .  

Bedrock i s  a t  o r  nea r   t he   su r f ace  i n  s c a t t e r e d   l o c a l i t i e s   a l o n g  

these   p ipe l ine   rou te s ,   P rob lems   a s soc ia t ed   w i th   qua r ry ing   bed rock  

are  r e l a t e d  t o  d i s tu rbance  of b i r d s   n e s t i n g   i n   c l i f f s  and the 

expense of   quarrying  procedures .  

Borrow sites con ta in ing  enough good q u a l i t y   g r a n u l a r  material were 

loca ted  by a i r p h o t o   i n t e r p r e t a t i o n  and  published  and  unpublished 

r e p o r t s  on s u r f i c i a l  geology and g ranu la r  materials. 

3 . 2  S e l e c t i o n  of Borrow Sources 

Borrow sources  were chosen t o  supply granu la r  material f o r  con- 

s t r u c t i o n  of t h e   p i p e l i n e   d i t c h  and f a c i l i t i e s  (cornpressor   s ta t ions,  

staging areas, stockpile  si tes ,   wharfs ,   communicat ion  towers ,  - 

roads ,  airstrips, me te r   s t a t ions ,   and  operations and  maintenance 

* a r e a s ) .  A ca ta logue  of po ten t i a l   bo r row  sou rces  was compiled i n  

e a r l y   p h a s e s  of borrow  locat ion work (Mollard, 1971 - 7 3 ) .  F i n a l  

choices  of  borrow sites were made from three  sources:   borrow areas 

o u t l i n e d  by J .  D. Mollard and Associates;   borrow areas shown i n  the  

Canadian Government sponsored  Granular Materials Inventory ;  and 

borrow areas shown on the  Geological   Survey of Canada ( G . S . C . )  

s u r f i c i a l  and  bedrock  geology maps. 

A p r e f e r r e d  and a l t e r n a t i v e   b o r r o w  s i te  has  been s e l e c t e d  a t  each 

l o c a l i t y   w h e r e   l a r g e   q u a n t i t i e s  of borrow w i l l  be needed. A t  - 

l o c a l i t i e s  where small q u a n t i t i e s  are requ i r ed ,  e.g. i n t e rmed ia t e  

borrow areas between  compressor sites, only one area has  been 

chosen. Q u a l i t y  and q u a n t i t y  of material, h a u l   d i s t a n c e   ( u s u a l l y  8 

-6- 



miles or less), access ib i l i ty  of proposed p i t ,  environmental 

acceptability, and communities' granular material needs were 

considered before choosing preferred and alternative borrow areas. 

Preferred and alternative borrow sites are l i s ted  and described in 
Table 1, pages 13 t o  16. 

-7-  
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4 .  SOURCES OF BORROW INFORMATION 

Information on po ten t i a l   bo r row  sou rces  was obtained  f rom  pipel ine-  

r e l a t e d   p r o j e c t s  and from  Canadian  Government-Sponsored geologic 

mapping and Granular Materials Inventory studies.  

Three   p ipe l ine  s tudies  tha t   cont r ibu ted   bor row  informat ion   re levant  

t o  t h e  Cross Delta A l t e r n a t i v e  and East of For t  Simpson Realignment 

were: 

(1) t e r r a i n   t y p i n g  of s o i l s  and bedrock by a i r p h o t o   i n t e r p r e t a t i o n  

and r e l a t e d  drilling programs, I 

(2 )  a. i rphoto l o c a t i o n  of p o t e n t i a l  borrow sources  by J. D.  Mollard 

and Associa tes ,  

( 3 )  geologic s tudy  of t h e   p i p e l i n e   r o u t e s  by CAGSL staff. 

Other  sources contributing information were: 

( 4 )  the   Geologica l   Survey  of Canada, 

(5) t he  Department of I n d i a n   A f f a i r s  'and Northern  Development 

Granular Materials Inventory.  

-8- 



5. PRESENTATION OF DATA ON BORROW SOURCES 
Information on t h e  l o c a t i o n  and d e s c r i p t i o n  of po ten t i a l   bo r row 

sites, access roads ,  and q u a n t i t i e s  of borrow r equ i r ed   a long   t he  

Cross Delta A l t e r n a t i v e  and East of F o r t  Simpson r o u t e s  is pre- 

sented  on the  project s t r i p  maps and alignment sheets f i l e d  by t h e  

Applicant .  

5 . 1  Locat ion of P o t e n t i a l  Borrow Si tes  

Major f a c i l i t i e s  where borrow will be  needed are shown by symbols ' 

on t h e  strip maps and  a l ignment   sheers .   Potent ia l   preferred and 

a l t e r n a t i v e  borrow p i t   l o c a t i o n s  and access roads are shown o n   t h e  

s t r i p  maps ( s e e  Appendix I). Calcu la t ions  of q u a n t i t i e s  of borrow 

r equ i r ed  f o r  va r ious   s egmen t s   appea r   i n   . t he   r i gh t  hand  margin of 

t h e s e  maps. 

The photomosaic  portion of t h e   a l i g n m e n t   s h e e t s   i l l u s t r a t e s  t h e  

approximate   loca t ion  of prefer red   bor row sites, access roads ,  and 

p i p e l i n e   f a c i l i t i e s   f o r  t h e  land area covered by the  photomosaic 

windows. Data r e l e v a n t   t o   t h e   l o c a t i o n  of proposed  borrow  sources 

is a l s o  p r e s e n t e d   i n  t h e  s i t e   i d e n t i f i c a t i o n  columns of Table 1. 

5.2 Descr ip t ion  of Borrow Sources  

Table  1 and the   l egend for Table 1 (pages 11 t o  1 2 )  give d e t a i l s  o 
p o t e n t i a l  borrow d e p o s i t s  and  proposed borrow p i t s  i n  these depos i t s .  

The fol lowing sections are presented  i n  t h i s   t a b l e .  

(1') Cross Delta Al t e rna t ive   Rou te - f rom Conglomerate Creek, Yukon 

and Richards I s l a n d ,  N.W.T. t o  Thunder  River, N.W.T. 

(2) East of Fort Simpson  Realignment from mile post 580 (Main 

Canadian  Route)  to mile pos t  863 ,  south  of t h e   6 0 t h  Paral le l  

i n  Alber ta .  

-9- 



D Details r e l a t e d  t o  s i t e   i d e n t i f i c a t i o n ,   d e s c r i p t i o n  of p o t e n t i a l  

borrow  sources,  and proposed p i t  d a t a  are l i s t e d   i n   T a b l e  1. 

Headings and abbrevia t ions   f rom the  t a b l e  are -explained  in  bhe 

legend which precedes  i t .  

5.3 Environmental Data on  Borrow  Sources 

Borrow sites were a s s e s s e d   i n   t h e  office by a team of environ- 

m e n t a l i s t s .  Data obtained from the   envi ronmenta l   over lays  on the  

p r o j e c t  alignment sheets provided t h e  basis f o r  determining the, 

n a t u r e  of envirpnmental   concerns  re la ted t o  the  borrow si tes.  S i t e  

specific information was l a c k i n g   f o r  most sites. 

Table 2 w a s  prepared to summarize  environmental considerations 

B 

B 

r e l a t e d  to each  borrow site. It should  be  noted  that  these con- 

clusions are t e n t a t i v e  and must  be  confinned  by f i e l d  i n v e s t i -  

g a t i o n s .  For example, sites labe l led  as denning areas may simply 

mean t ha t  t h e   h a b i t a t   c o n d i t i o n s  are s u i t a b l e  for dens and t h e  

presence  and number of suspected dens  must  be  confirmed i n  the 

f i e l d .  

Also it should be pointed out that assessment from the  vegetation 

viewpoint is related s p e c i f i c a l l y  t o  problems  that  must  be  considered 

i f  revegat ion  of borrow si tes i s  attempted. 

Environmental  concerns may be  s a t i s f i e d  by scheduling borrow 

opera t ions   du r ing  seasons t h a t  are not c r i t i c a l  for fish, w i l d l i f e ,  

a n d   v e g e t a t i o n .  

-10- 



MILE POST: Mileage   loca t ion  of borrow p i t  along the p i p e l i n e  
route. N/A denoted p i t  no t  on the pipel ine  r ight-of-way.  

FACILITY AND REQUIRED VOLUME (10 yd ) :  Facility f o r  which  the 3 3  
corresponding borrow is needed  and  the amount of material 
r e q u i r e d .   Q u a n t i t y   d e t a i l s  are  a l so  shown under " F a c i l i t y  
Descr ipt ion" on t h e   s t r i p  maps. 

MATERIAL: Type of material available i n  borrow p i t .  Abbrevidtions 
used:  g-gravel;  s-sand; si-silt; c l - c l ay ;  r - t i l l ;  :gr- 
granite; 1s-limestone;  ss-sandstone;  dol-dolomite;  Ish- 
s h a l e ;   s i s - s i l t s t o n e ;   a r g - a r g i l l i t e ;   c h - c h e r t ;   c g t -  
conglomerate;   q-quartzi te .   Unif ied S a i l  C l a s s i f i c a t i o n  
System group symbol also shown i f  determined by d r i l l i n g  
results.  Geologic age of bedrock is also indicated  where 
known from g e o l o g i c   i n v e s t i g a t i o n s ,  

LANDFORM: P h y s i c a l   f e a t u r e  of t h e   t e r r a i n   w h e r e  borrow p i t  is 
l o c a t e d .  

ICE CONTENT: Measure of e x c e s s   i c e  i n  depos i t   accord ing  t o  the 
scale: Low - 5 t o  15%; Medium - 15 t o  50%; High - 50%. 

D U I N A G E :  General assessment of d ra inage  of s u r f a c e  water from t h e  
borrow  deposi t .  

DIMENSIONS (FT): Area of deposit expressed a s  a product of l e n g t h  
and  width.  Deposits  which  cover more than 2 square miles 
are  termed ' e x t e n s i v e ' .  

ESTIMATED DEPTH (FT) AND ESTIMATED RECOVERY DEPTH (FT): Average 
t h i ckness  of d e p o s i t  and t h e  average depth to which 
material c o n t a i n e d   i n  d e p o s i t  may be   exp lo i t ed .  

ESTIMATED AVAI'LABLE VOLUME (10 yd ): Figure based on est imated 3 3  

recovery  depth  and the area of a typical borrow p i t  (0 .25 
square mile) w h i c h   i n c l u d e s   a r e a u s e d  f o r  camp, equip- 
ment, waste  material s t o c k p i l e  and washing  and  sorting. 
This  f i g u r e  is only an estimate. of how much material will 
be t i e d  up dur ing   bor row  p i t  operation and does not 
n e c e s s a r i l y  reflect t h e   q u a n t i t i e s  of material that w i l l  
be requi red   f rom  the   depos i t .  

OVERBURDEN (FT): Thickness of organic  and s i l t y  material covering 
borrow m a t e r i a l  . 
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1*2) SITE EVALUATION: Ei the r  ' P '  for preferred 50urce (most des i r ab le  
for exploitation in the area), o r  ' A '  for alternative , 

source. 

13) CROSS REFERENCE: Site number of consulting company which has test 
p i t t e d  and d r i l l e d  i n  depos i t .  
a) RKL - Ripley, Klohn and Leonoff L t d . ,  Granular' 

Materials Inventory '(,for pertinent volumes, 
see Selected Bibl iography).  

%rer ia l s  Inventory, Stage 111 ( for  p e r t i n e n t  
volumes, see Selected,Bibliography). 

Inventory ( f o r  pertinent volumes, seq 
Selected Bibliography). 

b)  EBA - EBA Engineering Consultant L t d . ,  Granular 

c) Pem - Perncan S e r v i c e s  "72", Granular   Mater ia l s  

-12 - 
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I b B l L  I BORROW INFORMAIION 
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DEVELOPMENT OF TYPICAL BORROW PITS 

Development  and r e s t o r a t i o n   p l a n s  for t yp ica l   bo r row  p i t s ,   i nc lud -  

ing o r i g i n a l   c o n t o u r s  (form l i n e s ) ,   r e h a b i l i t a t i o n  and r evege ta t ion  

requi rements ,  and assessment of potential uses and  environmental 

impact,  are i n c l u d e d   i n  P i p e l i n e  Related Borrow S t u d i e s  (NESCL, 

July 1974). Development of borrow p i t s   a l o n g  the  Cross Delta 

A l t e r n a t i v e  Route and East of Fort: Simpson Realignment w i l l  be 

s i m i l a r  t o  three major t y p e s  of borrow sources  as described in 

Pipe l ine   Re la t ed  Borrow S tud ie s .  These t h r e e   r e p r e s e n t a t i v e   s o u r c e s  

are : I 

,(I) Gravel Borrow P i t s   i n  Upland Areas 

(a) An esker-kame complex  where  mining operations will 

generally b e   c a r r i e d  out a t  approx ima te ly   t he  same 
e l e v a t i o n  or  above t h a t  of t h e   s u r r o u n d i n g   t e r r a i n ,  e.g. 

For t  Good Hope esker, (FGH-2). 

(b) An outwash terrace where  mining  operat ions may be carried 

o u t   e i t h e r  a t  t he  leve l  of t h e   s u r r o u n d i n g   t e r r a i n  or  

below i t ,  e.g. Oscar Creek  outwash terrace, (P-289). 

(2)  Gravel Borrow P i t s   i n  Flood Plains 

(a) A river f lood  p l a i n   t y p i c a l  of Arctic Coastal r ivers  
having broad seasona l ly  act ive f lood  plains' wi th  

' numerous small low-flow  braided  channels, e.g .  Malcolm 

River, Yukon T e r r i t o r i e s ,  (125);  and the Sagavanirktok 

River ,   Alaska,  (GM-102). 

'The term "Active Flood P la in"  as used here cor responds  with 
M o l l a r d ' s   t e r r a i n   u n i t   d e f i n i t i o n  f o r  act ive f l o o d   p l a i n  
(AFP) .  Mollard used   "ac t ive  flood p l a i n "   t o   r e f e r  t o  the  a r e a  

- 19- 



(b)  A r ive r   f l ood   p l a in   where  granular borrow w i l l  be mined 

from b o t h   t h e  bars in t h e  active f l o o d   p l a i n  and t h e  

a d j a c e n t   f o s s i l  flood p l a i n s ,  k . g .  Rapid  Creek, Yukon 

T e r r i t o r y ,  (138);  and the  Tamayariak River, Alaska, 

(107) .  

(3 )  Bedrock 

A rock quarry  where  mining of a prominent outcrop of l imes tone  

w i l l  be c a r r i e d  out above  the general e l e v a t i o n  of t h e  sur- 

r o u n d i n g   t e r r a i n ,  e . g .  Frankl in  Mountains at approximately 

M.P. 490 between the   Blackwater  River t o  L i t t l e  S m i t h  Creek, 

(P-199) ; and ad jacen t  t o  t h e  Kongakut River, Alaska, (121) .  

These examples w i l l  p r o v i d e   r e l a t i v e l y   d e t a i l e d   d e s c r i p t i o n s  of 

proposed  borrow  operations as  they re la te  t o  o ther  p r e f e r r e d  sites. 

of t h e  f lood p l a i n   t h a t   e x p e r i e n c e s   f r e q u e n t  flooding. The 
term "Active  Flood  Plain" i n  the  Environmental  Impact s e c t i o n  
of Exhib i t  14d was u s e d   t o   r e f e r   t o   t h e   p o r t i o n  of  the channel 
with  f lowing water. Although  gravel  borrow  operations  have 
been proposed f o r  areas of the   "Act ive  Flood Pla in"   t he  refer- 
ence i s  t o  those   a r eas   such   a s   g rave l  bars,  which are  above 
normal l e v e l s  of f lowing  water.  Borrow o p e r a t i o n s  will not be 
a t t empted   i n  channels of t h e   a c t i v e   f l o o d  plain where  flowing 
water i s  p resen t .  

-20- 
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, 8. FUTURE: BORROW STUDIES 

Pipe l ine   r e l a t ed   bo r row  s tud ie s  have been concerned with t he  

compilat ion of e x i s t i n g   g e o l o g i c  and environmental   data  on borrow 

sources. Most of t h i s  data is  based on a i r p h o t o   i n t e r p r e t a t i o n  and 

a l i m i t e d  number of d r i l l i n g  logs .  F u t u r e   s t u d i e s  w i l l  be.directed 

t oward   spec i f i c   su r f ace  and  subsurface  information on each borrow 

source.  

S i t e   s p e c i f i c   i n f o r m a t i o n  will be obtained by s u r f a c e   i n v e s t i -  

g a t i o n s ,   d r i l l i n g  and test  p i t t i n g .  The r e s u l t s  of this,work will 

provide  information on t h e  part of t h e   d e p o s i t  t h a t  is the  most 

d e s i r a b l e   t o   d e v e l o p ,   t h e  amount of material p r e s e n t ,  and t h e  

q u a l i t y  and s p e c i f i c  eng inee r ing   p rope r t i e s  of t h e  material, I 

Informat ion   re la ted   to   envi ronmenta l   impact  and development of p i t s  

may a l s o  be c o l l e c t e d  a t  t h i s  time. 
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APPENDIX I 

STRIP MAPS 
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