


COMMENTS ON DRAFT REPORT: 

GEOTECHNICAL  INVESTIGATION OF POTENTIAL 
SAND AND GRAVEL RESERVES 

INUVIALUIT SETTLEMENT REGION 
DEPOSIT 155 SOUTH 

TUKTOYAKTUK, HORTEIWEST TERRITORIES 

EXECUTIVE SUMMARY 

Comments  are  presented in the  following format: 
Page/Paragraph'/Line(a)': Comments 

1/1/1-2 thi8 may imply that INAC is going to  do  more  than what 
we have  actually  committed to;  please  revise as indicated 
in original  comments  for site I407 which are repeated 
below: 
- delete  "currently",  and ''a'' in line 1 
- insert  "selected"  before  "granular" 
- change  "resources" to singular  and  after this, insert 

"deposita. 

/3/1-3 - there are discrepancies  between  volumes  presented  here 
and those of Table 11 of draft  report 
- proven  and  probable: 236K and 490K in draft  
- draft  indicates  there is Class 1 material - no volume  for  prospective (864K in draft) 

- are  volumes  here based on  combined  data  from GNWT and 
INAC studies? (see  also  comments  on lines 4-5, below) 
- combined  data  is  certainly  the  most  important, but 
you might lead into it with <SL>' "This  investigation 
has  increased the proven  volume~l of all material 
classes  (Class I ?  to Class 4 )  in Site 155 (N and S) by 
about x% to a  total of ym3. Total volumes of probable 
and prospective  resources  are . . . I t  

- has material  originally  designated as Class 1 been 
downgraded to Class 2 primarily on basis of reactivity 
test  results? if so, please  reconsider since: 
- concrete is not the only  possible  use of Class 1 

material;  even if unsuitable for concrete, may be 
OK for other  Class 1 uses 

- the suite of tests conducted  are merely  indicators 
that mix design must coneider potentially 
deleterious  aggregates;  batch  tests are needed 
before aggregate is used in  concrete, but should not 
pre-judge these  results or rule out  other  uses of 
otherwise-Class 1 material; low alkali  cements are 
used  routinely in western  Canada - delete "estimated"  when  referring to "proven" 

- prdspective <sp>' 

NOTES: 1 - from s t a r t  of section 2 - from s t a r t  of paragraph 
3 CSL> = something like; <sp> = #pelling/typo ermr 



COMMENTS ON DRAFT REPORT (Continued) 

1/3/3-4 - should give  total  proven  quantities of each material 
class  instead of just  range of proportions,  since  it 
is the  former  that  must be compared to demands. 

/ 4 -5  t h i s  sentence suggests above volumes  are  for 155s  only: 
as noted above, combined  data i s  most important,  but  you 
could include  summary of data  pertaining  to this 
investigation  in a separate paragraph;  thia sentence 
could  be  included in new  paragraph,  but if only  combined 
data  presented,  will  need to delete  or modify this 
sentence 

/4/1-3 - refer  to  "total  volumes of proven" - proven  reserves  satisfy  known  demands;  should  also 
refer  briefly to potential demands for "speculative" 
projects 

/3-5 
see comments for pgh 3/linea 1-3, above,  and pgh 5/line 
2; if there are Class 1 materials. but witability for 
concrete  doubtful,  indicate so here 

- after "Development",  insert <SL> "of the Site 155s 

- delete " w i t h i n  these  deposits" 

/5/1 

deposits  investigated  in t h i s  study," 

/ 2  
"Class I."? - see comments for pgh 3 and pgh 4 ,  above 
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NORTHERN CONSTRUCTION COMPANY 
Division of Morrison-Knudsen Companx tnc. 

1 3 0 4  HORNBY STREET 

VANCOUVER, CANADA V 6 t  IWS 

November 17, 1975 

Gulf Oil Canada Limited, 
P.0, Box 130, 
Calgary, Alberta, T2P .2H 7 

Attention: G, R. Appleton, P.Eng. 
Exploration and Production  Departaent 

Dear Sirs: 

Re: Patsons Lake Gas Plant 
- E s k i m o  Lakes - Dredging Study 

Work Authorization No. 65329 

Attached you w i l l  f ind the Eskimo Lakes Dredging Study which 
--you requested us t o  provide, by your letter of October 27,  147;. 

Island areas. 

We have determined the quantities of materials  that require 
' dredging in order to accommodate the various sizes of barges. 

We have detemined the numbers of tugs and barges that are 
required to handle the assumed quantity (450,000 tons) of supplies i n  
k given year, assuming there is a l ightering operation at or near Campbell 
I s land .  

dredging vs lightering, it is necessary t o  cost  out the various factors .  
En order to determine what action is ultimately taken concerning 

lhese factors are:- 
(a) Cost of Dredging for maximm draf t  of 15' e) Cost of Dredging for maximum draft of 18'. 
(c) Cost of Docking f a c i l i t i e s  at Campbell Island 
(d) Cost of Lightering equipment including: 

tugs, barges (1000, Series) cranes, camp and . .  communications. 
(e) Cost of coastructing the Dock at Hans Day. 



.* 'U 
Gulf Oil Canada Ltd. Page 2. 

' .  We appreciate the opportunity of working on this study 
with you. Should you wish any further information, please do not 
besitate to contact  the writer. 

DEC:ms 
Encl. 

. __. . .  
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NORTHERN CONSTRUCTION COMPANY 
DIVISION OF MORRISON - KNUDSEN COMPANY. INC. 

SCOPE 

Scope 1 of 5 
November 1 7 ,  1975 

The scope o f   t h i s  study is t o  provide knowledge as t o  what a c t i o n  
would b e   r e q u i r e d   t o  make t r a n s p o r t a t i o n  of both  r iver   and  ocean  going 
barges  i n  the Eskimo Lakes possible, and also,  what  action  would be 
r e q u i r e d  t o  have a compatible  dock s i te  a t  Hans Bay. (See Gulf O i l  
Canada Ltd. le t ter  dated  October 27, 1975). 

I n  order t o   p rov ide   t he   necessa ry  knowledge i t  was necessa ry   t o  
s t u d y   t h e  Eskimo Lakes  chain from Campbel l   Is land  to  Hans Bay. 

- The per t inent   fa thometer   sounding  have been   p lo t ted .  

- The s i z e s  of t h e   v a r i o u s  barges t h a t  may be used to  
t r a n s p o r t   g o d s t h r o u g h   t h e  Eskimo Lakes has been determined 

- The volumes of dredge material t h a t  may be excavated a t  t h e  
va r ious  shallows and  narrows t o  accommodate the  above noted 
barges  was determined. 

- The d o c k i n g   f a c i l i t i e s   t h a t  may be  required  have  been  suggested.  

ASSUMPTIONS 

(i) Permafrost does not e x i s t   i n   t h e   d r e d g e d  areas 

(ii) Ligh te r ing  of the Ocean Going Barges may be  undertaken 

( i i i )  Maximum volumes of supplies t h a t  w i l l  be d e l i v e r e d   t o  
Hans Bay (450,000 tons) .  

Information  provided by Gulf O i l  Canada Ltd .   inc ludes :  

a) Preliminary Hydrographic  Survey of t h e  Eskimo Lake cha in  

b)  Fathometer   char t   and  f ie ld   notes  of t h e  C.E.S.  Sounding  Survey 
of t h e  Eskimo Lakes  August 1975. 

c 
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NORTHERN  CONSTRUCTlON COMPANY 
DlVlSlON OF MORRISON - KNUDSEN COMPANY. 1NC. Scope 2 of 5 

November 17, 1975 

PROCEEDW 

We have included in  this sect ion Canadian Hydrographic Chart 
7608 Eskimo Lakes. The probable route for  barge t ra f f i c  has been 
marked from Campbell Island t o  Hans Bay. Mileages along the route  
have been shown in nautical miles (1 minute of la t i tude)  and studied 
areas noted. 

We have studied each potentially d i f f i c u l t  area i n  detai l  ex- 
panding existing  information where necessary. In each sect ion of t h i s  
report a short note has been included to show our findings and amplify 
the drawings and charts. 

.".. . 
"" . 1u 
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Scope 3 of 5 
November 17, 1975 

OCT3 1 1975 . .  
I 

October 27, 1975 
. .  

' 1 .  : - - -.. .e'' 5 . - ... ...." * *.-, 

Northern Construction Company 
1304 Hornby Street 
Vancouver, British Columbia 
V6Z lW6 

Attention: Mr. D. E. Coulter 
. .  

,-Gentlemen: 5 

It I S  vi ta l ly  important that Gulf Canada receive the 
results of your study before November 13. 1975 .  

If exception is taken t o  any of the above, an 



NORTHERN CONSTRUCTION COMPANY 
DlVlSlON OF MORRISON - KNUDSEN COMPANY. INC. 

BARGES 6 CHANNELS 

Barges 1 of 3 
November 17, 1975 

(1)' BARGE SIZE & DRAFT 

We have cons ide red   fou r   d i f f e ren t   ba rge  sizes and  drafts f o r  
the purposes of t h i s  study. 

River Barges 

a) 1000 S e r i e s  200' long 50' beam) a t  5 ' -  6' d r a f t  
1500 S e r i e s  250' long 50' beam) 

The l i m i t i n g  d r a f t  a t  the Mackenzie  River is between f i v e  and 
six feet depending on t h e   r i v e r   s t a g e .  

b) 1000 Se r i e s  200' long 50' beam) a t  8'-6'' d r a f t  
1500 S e r i e s  250' long 50' beam) 

River barges  would  be sui table  for a l i gh te r ing   ope ra t ion   t h rough  
t h e  Eskimo Lake chain. In  r e l a t i v e l y   s h e l t e r e d  waters a working max 
d r a f t  of 8'6'' should be a t t a i n a b l e .  

Ocean Barges 

c )  Ocean Barge 250'  long 75' beam a t  13'6'' d r a f t  
d) Ocean Barge 400' long 100' beam a t  16'0" draft 

The 400' x 100' Ocean Barge is the  largest u n i t   p r e s e n t l y   i n  common 
use. We have  used a max draft of 16'0". This limit is c u r r e n t l y  observed 
for tows naviga t ing   a round  the   nor th   shore  of Alaska. 

' (2) CHANNELS 
Drawing E.L.D.-1-1006 shows t he  recommended minimum channel  dimension 

for ocean  barges.  These  dimensions have been  used for t h e   c a l c u l a t i o n  of 
dredg ing   quan t i t i e s .  Channel  width and depth were c a l c u l a t e d  using t h e  
following important  assumptions. 

i) Towing speed,  through  the  dredged  channels would b e   i n   t h e   r a n g e  2-3 
knots. Speed would n a t u r a l l y  have tu  be s u f f i c i e n t  t o  r e t a i n   s t e e r a g e  
way (Dependant a barge tug combination). 

li) Cross currents would not   be   p resent ,  

Experience i n  closed c a n a l s   i n d i c a t e s   t h a t   t h e   r a t i o  of cana l  cross 
sectional area t o  immersed vesse l   sec t ion   should   be  i n  the   o rde r  of 4:1. 
We have assumed the re fo re   t ha t   w i th   s low towing speeds and  non-enclosed 
channel s e c t i o n   t h i s   r a t i o   c a n  be reduced t o  approximately 2:l. 



NORTHERN CONSIRUCT10N COMPANY 

DIVISION OF MORRISON - KNUDSEN COMPANY, INC. Barges 2 of 3 
November 1 7 ,  1975 

- 2 -  

Speed l i m i t a t i o n s  are important  for a second reason; as t h e  
keel approaches  the bottom a vesse l   expe r i ences  a "squat" or "sinkage". 
As a rough  guide a vessels squat  i n  fee t  is approximately  one-f i f th  
of her speed i n  M.P.H. Our experience i n  the   sha l low waters of the 
Beaufort Sea i n d i c a t e  t h a t  squat for f l a t  bottomed barges might be 
50% grea te r   t han   t he   one - f i f th   ru l e .  We f e e l   t h e r e f o r e   t h a t  all barges 
r e q u i r e  at least 1'6" of water below t h e   k e e l ;  2 '0"  being t h e  minimum 
for the l a r g e r  ocean (100' beam) barges. 

(3) OVERDREDGE 

We have i nc luded   i n  our t o t a l   d r e d g i n g   q u a n t i t i e s  an allowance f o r  
overdredging of 1'6" below  design  channel  grade. 

(4) LOW WATER ALLOWANCE 
The "normal" water l e v e l  i n  t h e  Eskimo Lakes is not known. We 

understand that   experienced local people feel  t h a t   t h e  water level 
dur ing   t he  C.E. S. August 75 Survey was indeed above "normal". We have 
therefore shown i n   o u r   q u a n t i t y  summary an allowance for 1 foot  of 
extra dredging. 
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NORTHERN  CONSTRUCTION COMPANY 

DlVlSlON OF MORRISON- KNUDSEN COMPANY. INC. Liverpool  Bay 1 of 4 
November 17, 1975 

LIVERPOOL BAY 

There is adequate  water f o r  a l l  barges  coming from open sea u n t i l  
Campbell I s l a n d  is  abeam. There the water (on S . E .  of Campbell Island) 
s h e l v e s  up t o  a chart   sounding of 2.8 meters. This r e p r e s e n t s   a n  actual 
depth of approximately 3.2m (10.5 f t )  a t  most states of t h e   t i d e .  

The e n t r a n c e   t o  the Eskimo Lakes  can be made e i t h e r  t o  t h e   n o r t h   o r  
sou th  of Thumb I s l a n d  (See Fig. L1 of C . H .  S. Chart 7608). Both r o u t e s  
are tricky. 

Eased on Hydrographic Chart 7608 soundings the following routes are 
to  be considered optimum. 

River Barges 

River barges at river d r a f t   s h o u l d  proceed to the west of Campbell 
Island and north of Thumb Is land .  River barges  a t  max. d r a f t   s h o u l d   a l s o  
fo l low  the  same track b u t   e x t r a  care w i l l  be  needed  around  the shoals j u s t  
north of Thumb I s l and ,  No. dredging  should be necessary i n  e i t h e r  case. 

Ocean Barges 

Dredging w i l l  be required on fou r   r eaches   t o  allow en t r ance  of ocean 
going barges i n  t o  the  Eskimo Lakes. Tows w i l l  have  to   run  on the east  
s i d e  of Campbell  keeping  within  the 5m con tour ,  west through a series of  
shoals and i s l a n d  to t h e  N . E .  shore of Thumb Island. Thence following 
deep water on t h e  east shore  of  Thumb I s land   naviga te   a round  the   south  
t i p  of Thumb Island. Deep water fol lows  through  the "fingers". 

Fig. L1 shows the dredging   reaches   an t ic ipa ted  (in red).  Deep water 
I s  shown as contained w i t h i n   t h e  5m contour  (green).  

The Summary of Dredging Quantities (included with th is  section) shows 
the q u a n t i t i e s  of dredging required. 

Navigat ion  throughout  t h i s  area w i l l  be  exact ing.  We have  contacted 
the Canadian Hydrographic Serv ice   r ega rd ing   t he   sound ings   i n   t h i s  area. 
A copy of the o r i g i n a l  sounding survey (1:50,000 s c a l e )  is present ly   en-  
route t o  Vancouver. We w i l l  send t h e   c h a r t   o n   t o  Gulf (with comments) as 
soon as we have  had a chance   to  review it. 









NORTHERN CONSTRUCTION COMPANY 

DlVlSlON OF MORRISON - KNUDSEN COMPANY, INC. Area X 1 of 2 
Nwember 17, 1975 

NOTES - 
AREA X MILE 70 

Drawing E.L.D.-4-1001 shows Area X to  a scale  of 1:5,000. 

The channel here  is narrow and winding but deep. Minimum channel 
wldth is about 250 feet. 

A 3-4 knot   cur ren t  was observed running east t o  west at t he  time 
of M. Tarbottons s i t e  v i s i t  i n  September 75.  Bearing in mind the d i s t ance  
to  open sea (70 N.miles) i t  is unlikely t h a t   t h i s  current is a t i d a l   e f f e c t .  
We b e l i e v e   t h a t  the currents   observed here and at Area C are caused by 
wind s t ack ing  from t he  open sea (see conclusion) .  

We do not bel ieve  dredging w i l l  be required in t h i s  area. River 
barges should have no  problem i n   n e g o t i a t i n g   t h e   b e n d ,  however a second 
tug will be required to assist tows through t h e  worst bends.   Provision 
for Ocean barges by v i r t u e  of t h e i r  s i z e ,  w i l l  have t o  be more e labora t e .  
Turning dolphins and/or anchor  barges  should  be  considered for each of 
the t h ree   t u rns .  

Channel markers (shown diagramat ica l ly  on Drw. E.L.D.-4-1001) will 
have t o  be an e s s e n t i a l   p a r t  of any nav iga t iona l  program. 





NORTHERN CONSTRUCTION COMPANY 

DlVlSlON OF MORRISON- KNUDSEN COMPANY, INC. Area A 1 Of 3 
November 17, 1975 

NOTES 
_I_c 

AREA A MILE 76 

Drawings E.L.D.-4-1002 shows Area A to a scale of 1:5,000. 

No dredging will be r equ i r ed  here for river barges e i t h e r  at r i v e r  
or maximum draft. 

A current (2-3 kno t s? )  was observed  here a t  t h e  time of M. Tarbottons 
site visit, As the configuration of f low was very similar t o  the proposed 
dredged channel we do n o t  anticipate serious navigational  problems. 

Dredging will be required t o  accommodate ocean barges.  The proposed 
channel  has been d i v i d e d  in to   four   reaches   t ak ing  full advantage of deep 
water. The Summary of Dredging q u a n t i t i e s  (Included i n   t h i s   s e c t i o n )  
shows t h e  volumes and reach l e n g t h s   a n t i c i p a t e d .  

The bottom contours i n  this  area are complex.  Additional  soundings 

a) a t  c l o s e r   c e n t r e s  along the  proposed  channel 
b) extending   nor th  and east  from reach (4). 
Deep water was no t   de l inea ted   no r th  of reach  (4) dur ing  the C . E . S .  

are r e q u i r e d  

Survey August 75. 

Addi t iona l   push   tugs  w i l l  be r e q u i r e d  to assist tows through the 
narrow dredged channel. River tugs  would be i d e a l  as t h e i r  shallow draft 
(4'- 5 ' )  would enable them t o  work w e l l  o u t s i d e   t h e  dredged channel. 
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NORTHERN CONSTRUCTION COMPANY 
DIVISION OF MORRISON - KNUOSEN COMPANY. INC. Area B 1 of 4 

November 1 7 ,  1975 

NOTES - 
AREA B MILE 83-87 

Fig.’ B1 shows reaches (1) through (3) for Area B t o  a scale 

Drawing E.L.D.-4-1003 shows reach  (4) t o  a scale of 1:5,000. 

At around mile 83 the   l ake   bo t tom  soundings  (C.H.S. Chart 7608) 
indicate reducing water depths.  Soundings (C.E.S. Survey) level  ou t  
at 10-12 f ee t  until mile 86.5 where the  channel   takes  a sharp almost 
r i g h t   a n g l e  bend. 

of 1:25,000. 

No dredging will be r equ i r ed  for  r i v e r   b a r g e s   e i t h e r  at river o r  
maximum draft . 

Dredging w i l l  be r equ i r ed  far ocean  barges. We have divided t h e  
dredging i n t o  four reaches.  Reaches (1) through (3)  (Fig.  El) c o n s i s t s  
of a t o t a l  of a lmost  3 miles of channel. Reach (4) c o n s i s t s  of channel  
improvements r equ i r ed  to enable nav iga t ion  of t h e  bend at mile 86.5. 
A t u rn ing   a r ea ,   enab l ing  barges t o  t u rn   end   fo r   end  is shown on  drawing 
4-1003. We a n t i c i p a t e   t h a t  a tu rn ing   do lphin  will be   requi red  as well 
as a n   a d d i t i o n a l   r i v e r   t e n d i n g  tug. 

Addit ional   soundings are r equ i r ed   no r th  of reach (2) .  C . E . S .  August 
75 Soundings do n o t   d e l i n e a t e  deep water. 

A copy of the Summary of Quant i t ies   ( inc luded  i n  t h i s  s e c t i o n )  shows 
the dredging quant i t ies  and reach l eng ths .  
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NORTHERN CONSTRUCTION COMPANY 

DIVISION OF MORRISON - KNUDSEN COMPANY. INC. Area C 1 of 3 
November 17, 1975 

AREA C MILE 94 

Drawings E.L.D.-4-1005 shows Area C to a scale of 1:5,000. 

Dredging for river barges w i l l  not be  required i n  t h i s  area. 
Minimum depths 10 f e e t  or  more. 

Sounding information does not extend  far enough North and West 
to  delineate deep water. We have therefore shown two separate  channels 
(reach (1) & ( 2 ) )  for the two ocean barges (75 ft & 100 f t  beam). 

The Summary of Quantities (included in th is   sect ion)  shows the 
dredging quantities and reach lengths. 

Tending tug ass is tance   in  this area should not be necessary. 
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NORTHERN CONSTRUCTION COMPANY 
DIVISION OF MORRISON I KNUDSEN COMPANY. INC. Area D 1 of 4 

November 17, 1975 

NOTES - 
AREA D MILE 89-91 

Fig. D l  ( t o  a scale of 1:25,000) shows the north s e c t i o n  of 
the area inc luding  reach (1). 

Drawing E.L.D.-4-1004 shows t h e  south end of Area D to  a scale 
of 1:5,000. 
Area D North Fig .  Dl 

Sounding i n f o r n a t i o n  i n  this area indicates that water depths  are 
i n s u f f i c i e n t  for oceail barges  drawing i n  excess of 1 4  E t .  The Summary 
of Dredging  Quantities shows the quantities and reach lengths   involved 
in reach (1). 

Area D South 

This area has a complex bo t tom  p ro f i l e .  It is the only area where 
dredging for river tugs at max. d r a f t   m i g h t  be r equ i r ed .  

We div ided   the   poss ib le   d redge   channels  f o r  ocean barges i n t o  t h r e e  
a l t e r n a t i v e s .  Alt. (l), Alt, (2) (with A l t .  (4)), Alt. (3)(with Alt. ( 4 ) ) .  
At: first s i g h t  Alt.( l)  looked t h e  most a t t rac t ive ,  however quantity cal- 
c u l a t i o n s   i n d i c a t e  that A l t . ( 2 ) + ( 4 )  would require between one f i f t h  and 
one half the   dredging of Alt, (I) (depending  on the  barge)  

\ 

To the south  of Area D South there is a somewhat twis t ing  and  narrow 
channel. Water depths  are exce l l en t .  Due to t he  pressure of time we were 
unable t o  btudy t h i s  area i n   d e t a i l .  However we bel ieve t h a t  channel 
improvements  would only  b e   n e c e s s a r y   f o r  the large ocean barges and t he  
dredging q u a n t i t i e s  would b e  small. 

Additional sounding information w i l l  be   r equ i r ed  i n  t h i s  area. Areas 
of special attention should be:- 

a) West of 1 F I s l and  (Alt. (4) channel)  

b) Between Alt. (2) & (3)  t o  determine the best channel   loca t ion .  

c )  North of Survey Control Point 1 E along reach (1). Soundings 

d) West of reach (1). Could b e  a channel.  

Tender t u g   a s s i s t a n c e  w i l l  be required for nav iga t ion  a t  t he   sou th  

at closer centres. 

end of Area D for ocean barges.  
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DIVISION OF MORRISON * KNUDSEN COMPANY. INC. Hans Bay 1 of 8 
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HANS BAY DOCKING FACILITIES 

Fig. H1 shows the Hans Bay  Dock S i t e  

Drawing E.L.D.-1-1007 shows a typical  layout for the wharf on the 
north  shore of Hans Bay 

In order that we could  assess the scale of fac i l i t ies  required 
at Hans Bay we have endeam ured to estimate the  tonnage and flow of 
supplies through t h e  f a c i l i t y .  

This study (which w e  have included i n  th is   sect ion)  assumes a 
lightering  operation  with  additional dock f a c i l i t i e s   l o c a t e d  nor th  of 
Campbell Island in Liverpool Bay. 

We believe that  the scale and general  design  perametets f o r  the 
Hans Bay Dock will not  b e  greatly altered by changes In individual 
barge  tonnages or s i z e .  
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BARGING - LIGHTERING - DOCKING 

The Hans Bay Docking S i t e  was viewed and the miscellaneous data 
supplied by Gulf O i l  Canada Limited reviewed. 

Not' inciuded with  the data are the  anticipated  quantities to be 
hauled over the gas plant  construction  period. These quantities are very 
important i n  determining the s i z e  of the docking f a c i l i t i e s  required t o  
be compatible with the marine equipment used. 

However, in o.rder to give some idea of what would be required f o r  
docking f a c i l i t i e s  w e  have made the following  assumptions;- 

1) Total tonnage to be hauled over the construction period- 450,000 tons 
2) Tonnage to be hauled each season 

Season - 1 75,000 tons 
Season - 2 200,000 tons 
Season - 3 150,000 tans 
Season - 4 25,000 tons 

Tota l  Tonnage 450,000 tons 

3) 50% of the tonnage to be hauled by Ocean  Going Barges 
4) 50% of the tonnage to be hauled by 1500 Series Barges 

Down the Mackenzie River 

5 )  50% of the tonnage hauled by the Ocean  Going Barges 
would be liglitered  onto 1000 Series Barges a t  a paint near 
Campbell Island. 

6)  Very l i t t l e  Channel  Improvement is undertaken. 

7) Periods of Operation - 
Ocean Going Barges - Aug. 10 to S e p t ,  20 - In Arctic Ocean 
1500 Series Barges - July 10 t o  S e p t .  20 - In  Ocean & Eskimo Lakes 
1000 Series Barges - July 10 to Sept. 20 - In Ocean & Eskimo Lakes 

NUMBER OF BAELGES & TUGS REQUIRED 

1) Ocean Going Barges 
Maximum tonnage t o  haul - 50% of 200,000 tons =I 100,000 tons 
Average tonnage per Ocean Going Barge - 5,500 tons 
No. of uni ts  required 100,000 5,500 = 18 Barges say 20 Barges 

2) 1000 Series Barges 
Maximum tonnage ro l ighter  from Ocean Going Barges 

50% of 100,000 tons = 50,000 tons. 
Period of hauling Aug. 10 to  Sept,  20 = 41 days. 



NORTHERN CONSTRUCTION COMPANY 

DlVlSlON OP MORRISON - KNUDSEN COMPANY, INC. 
Hans Bay 5 of 8 
November 17, 1975 

Cycle :- 
b a d  - 900 tons - 1 2  hours . 
Haul - 100 miles - '  24 hours 
Unload - 900 tons - 6 hours  
Return - 100 miles - 24 hours 

66 hours  
Delays 25% 16.5 It 

82.5 hours 20 hrs/Day = 4.12 days 
Say 4.0 days 

Loads per Season (41 Days) 41 4 4 = 10.25 Say= 10.0 Loads/Barp;e 

Load = 900 tons/barge or 9000 tonslbargejseason 
No. of Barges Loads = 50,000 & 900 = 55 .5  Say 55 Loads 
No. of Barges  Required 

50,000 tons 9000 tons = 5.55  Barges Say 6 Barges 
Barge 

3) 1500 Ser i e s  Barges 
Maximum tonnage  to be hauled i n  any one season down the MacKenzie 
River - 100,000 tons 
The 1000 S e r i e s  & t he  1500 Series Barges can be used t o  h a u l   t h i s   l o a d .  
The 1000 Series can be used from Ju ly  10 to  August 10 and the 1500 Series 
from July  10  to Sept .  20. The barges can be loaded i n  Hay River i n  June 
and de l ive red   t o  the MacKenzie Delta by July 1 t o  wait for t h e  Sea I c e  
5 Eskimo Lake Ice to break up. 

- 

Assuming the ice  is broken up on July 10 and  the  barges can proceed 
from Tuktoyaktuk  to Hans Bay. 

Cycles 
1s t t r i p  starts on Ju ly  10 at Tuktoyaktuk 
Haul t o  Hans Bay 300 miles 2 Days 
Unload 8 Barges @ k Day/Barge - 
Return  to  Hay River - 10 I1  

Sub To t a l  16 Days 
Delay 2 It 

Total 1st Trip 18 Days 

Date 
July 10 
7 

4 11 July  16 

July 28 

2nd Trip  starts on Ju ly  28th at Hay River 
Pick up Tow (Already  loaded) 1 Day 
Haul t o  Hans Bay 10 
Unload 4 I1 

Fkturn to  Hay Rlver 10 It 

Delays 3 It 

Total 2nd Trip 28 Days 

Aug. 12 

Aug. 25 
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3rd Trip Starts on August 25 at: Hay River 
Pick up tow (a l ready  loaded)  1 Day 
Hgul t o  Hans Bay go It Sept.  5 
Unload 4 'I 

*$urn t o  Tuk 3 11 

Delays 
In Tuk 

etm~ t o  Hay River 
Tpta i  3rd Trip 

From the above  noted cycles i t  can be seen that $he 1500 S e r i e s  
3arges can make 3 trips per season and the 1000 Series Barges  might 
make 2 t r i p s  per season.  

Assuming t h e  1000 S e r i e s  Scows only deliver one load   then   there  
$s  100,000 tons  less 5400 tons l e f t  t o  haul  on t h e  1500 Series Scows. 

*ad-on 1500 Series Barge 1,250 tons 
94,600 tong 1250 tons = 7 5 . 7  say 75 Barge Loads 
3 &oads/barge/season = 3,750 tons 1 barge 
94,600 tons E 3750 tons/barge = 25.2 Barges 

$200 Series Barges  needed = 32 Barges 
. .. 

4) Tugs Required i n  River & Eskimo Lake System _" . " . .. " . 

on Wver hau l  3 @ 2500 hp 
On Eskimo Lake haul 3 @ 1000 hp 
Tenders at Hans Bay 2 @ 1000 hp 

a t  Narrows 2 @ 1000  hp 
a t  Campbell Island 1 @ 1000 hp 
Spare 1 @ 1000 hp 

- - .- .. -. - 

Wal atgs rewired $2 Tugs 

5 )  Number of Barges t o  be unloaded (Maximum Season) 
- ._  -I ._ - - - .  

Period July 13  t o  Sept .  13 = 62 Days 
.. . . 

, .. ~ 

Ocean Going Barges 7 20 Barges @ 5 ,500  tons each E ll0,OOO tons 
$SO0 Series Barges = 75 Barges @ 1,250 tons each z 93,750 tons 
JOOO SeFies Bagges = 61 Barges @ 900 tons  each = 54,900 tons 

- ., 
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e v  6 )  Llghter ing  Operat ion - Aug. 10 t o  Sept. 20 = 41 Days ". . I . ". 
Off load 50% of load 9 2,750 tons @ 250t/hr  

' Offload 2750 250 ton/hr = 11 hrs 
Haul 100 miles + 5 mph = 20 hrs 
f l f f joad 21750 & 250 ton/hr  - 11 hrs 

142 hrs. /Barge 

48 hrs. or 2 days/Barge 

r )ehy8  6 " - 

20 Barges x 2 = 40 days 4 41 Days OK 

0 

0 
e 

7)  Maximum No. of Barges t o  Unload at  any given time 
- .  . . -  

Aug. 10 t o  Sept.  20 = 41 Days 
Ocean Going Barge = 20 @ 5,500 tons/Barge = 110,000 tons  
io00 S e r i e s  Barges = 61 @ 900 tons/Barge = 54,900 " 

is00 Series Barges = - 16 @ 1,250 tons/Barge = 20,000 'I 

- 97 184,900 tons - 
"~ . 

9 2  4 41 = 2.4 Barges/Day 
184,900 4 1  = 4,510 tons/20hr.Day 

= 225 tons /hr .  

8) Docks Required 
. . . . . - . 

A) Hans Bay 
fl) Campbell Island 

,A) Hans Bay 
.. 

nom the above noted c a l c u l a t i o n s  it can be seen t h a t  a very  
~ a p i d  of f load ing  operation is r equ i r ed  t o  make c e r t a i n   t h e   b a r g e s  
afe returned to  the i r  home ports wi th in  the  short Arctic Navigation 
season ( 4 1  Days). The average unloading time 2.4 barges /day   ind ica tes  
a 1ikeli.hood of peek periods of 5 or 6 bargeslday. 

w e  suggest o f f h a d i n g  f a c i l i t i e s  for at least:- 
%e Qcean Going Barge 250 feet. 
'PrJQ lS00 Series Barges 500 f e e t  

Minimum length of Dock Face 750 f e e t  
We sugges t  a Cel lu l a r  Type Dock to  look after the  heavy  Modular 

UpStg which w i l l  l i k e l y  be hauled on  the Ocean Going Barges. This w i l l  
g$vk the added s e c u r i t y  of a very s t a b l e   s t r u c t u r e  which can be designed 
k e  gctpmmodate the concentrated maving loads.  

I 

c 

W@ suggest that E h e  peguiar cgngainerized f r e igh t   and   supp l i e s   can  
he meved over a tied back  Sheet: F i l e  Dock, 
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The Berthing Area adjacent t o  the  face of the dock should be 
graded l e v e l  to allow the Ocean Going Barges t o  be negatively buoyed 
and grounded during the  offloading  operation. 

We have ohown these concepts on Drawing No. E.L.D.-1-1007 

h l p h i n s  will have t o  be located at  several places i n  the Hans 
Bay Area fox tieing off loaded or empty barges when the dock berths 
are f u l l .  

B) 
We suggest a dock be  constructed nor th  of Campbell Island in 

Liverpool Bay. The dock should b e  long enough t o  accommodate the 
berthing of two large Ocean Going Barges a t  250 f e e t  each or a 
minimum dock length of 500 1 . f t .  and be constructed  in a cellular 
configuration. 

The berthing  area adjacent to  the  face of the dock should be 
graded l eve l  to allow the Ocean Going Barges t o  be negatively buoyed 
and grounded during the off loading operation. 

We have shown the possible  l o c a t i o n  of the Lightering Dock near 
Campbell Island on Figure - L2. 



r- I OCW BARGE 273' x 75' x 13.5' D W T  I 
WTITIES C.Y. 

Total 
4 1 + L - 5 ,  

90.900 
36.800 

87, 400 
26,700 

Cut Length 
F t .  Ft. Seat C.Y. 1 

5.0  1,sclol 7o.m: 

70.70': 

27.90; 
1.900 

6.0 1.900 
16.70; 

20, no0 

10.000 
8,900 

16,700 

a s . 6 ~  

33.300 
7(1,000 

3.050 

191,900 

33.200 

33,200 

26,700 

36.700 

63,400 

33.&00 
24.600 
16,450 
24,600 

153.000 

497,100 

t 
4?,1;0C 21S,LCO 

867,609 
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CONCLUSIONS 

(A2 DREDGING 

SUMMARY 

(i) River Barges 

a) 1000/1500 S e r j e s  @ River Draft 

These barges w i l l  be able  t o  nav iga te  the Eskimo Lakes from 
Liverpool  Bay to Hans Bay without improvements to the present 
channel. A comprehensive system of l a n d  ranges and buoy markers 
w i l l  however be required t o  expedite navigat ion.  

b). 1000/1500 S e r i e s  @ Maximurn Draft 

Again t h e  present channel  appears adequate  to handle   barges  
drawing a maximum of 8'6" of water. A small q u a n t i t y  of dredging 
might be required at Area D b u t  w e  b e l i e v e  this would n o t  exceed 
50,000 c.y.  Our comment i n  (a) regarding  channel   markers  a p p l i e s  
equally t o  river barges at max. draft. 

(ii) Ocean Barges 

a) 250 f t. Long 75 f t Beam 13'-6" Draft 

A total quantity of 1,120,000 c.y.  of dredging w i l l  be requi red  
to  enable the passage of t h e s e  Ocean Barges  through the Eskimo Lakes. 
A comprehensive  system of channel  markers w i l l  of course  be required.  
In addition turning dolphins   and/or   anchor   barges   with tender t u g s  
w i l l  be necessary a t  the d i f f i c u l t  turns. 

b) 400 Et. Long 100 f t .  Beam 16'-0" Draf t  

A t o t a l  quantity of 2,670,000 c . y .  of dredging w i l l  be required 
t o  enable  the passagle of l a r g e r  Ocean Barges through the Eskimo 
Lakes. Our comments in (a) regard ing  channel markers and  turning 
dolphins apply equally to t h e  larger Ocean Barges 

c )  400 ft. Long 100 ft. Beam 8'6" Draft 

250 ft. Long 75 ft. Beam 8 '6"  Draft 

Ocean Barges drawing 8 '6"  of water should be able t o  navigate 
the Eskimo Lakes chain   wi thout  an extensive dredging program. 
Dredging quantit ies  i n  the order of 75,000 c.y.  should be cons idered  
r&sonable. Turning dolphins and/or tending tugs w i l l  be r equ i r ed  
at the d i f f icul t  turns. 
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DISCUSSION 
The Summary of Dredging Qaun t i t i e s  shows t h e  volumes, cuts and r each  

l e n g t h s   c a l c u l a t e d  for each area. A brief summary of the q u a n t i t i e s  is 
listed below. 

Area 

Liverpool Bay 
A 
B 
C 
D 

Barge 75' beam Barge 100' beam 
c . y ,  $13'6" d r a f t )  c.y. (16'0" d r a f t 1  

401,200 
114,400 
497,000 
59,700 
49,900 

867,600 
280,900 

1,099,600 
250,500 
218,400 

1,122,200 2,672,000 

X of Total i n  
Liverpool Bay $ Area B 80% 74% 

It can be seen from t he  above sumnary t h a t  between 70 & 80% of t h e  
total volume is confined t o  two areas, Liverpool  Bay and Area B. Both 
areas have long channels   over  level  bottoms. 

Considering the r e l a t ive ly   l a rge   vo lumes  of dredging  required for 
Ocean Barge passage, environmental f a c t o r s  will most c e r t a i n l y  effect 
any dec i s ion   t o   p roceed .  We have no t  contac ted  the Government Departments 
involved; However we would sugges t tha t  the d i sposa l  of dredge s p o i l  would 
be of prime concern. Based on cur ren t   in format ion   dredge  s p o i l  w i l l  
probably  be s i l t  o r   s i l t y  clay. We sugges t  that material could b e  d i s -  
posed of i n  several of t h e  many enclosed small l a k e s   a d j a c e n t  t o  the channel. 
If a s u c t i o n  dredge was used pumping direct ly  to t he  s p o i l  l a k e  would be a 
p o s s i b i l i t y .  

Wgest ions  for f u r t h e r   s t u d y  i n  the Eskimo Lakes 

1. Addi t iona l  Soundings:- e s p e c i a l l y   i n  Liverpool Bay and Area B where  the 
bulk of the d r e d g e   q u a n t i t i e s  are l o c a t e d  

2. Current Study:- As we concluded for  Area X we b e l i e v e  currents i n  t h e  
Eskimo Lakes are probably caused  by wind s t ack ing .  A s tudy  of h i s t o r i c a l  

3. Water Level Study:- At least three t i d e  gauges should be i n s t a l l e d  to 
monitor water level.   Soundings  should be t i e d  to t i d e  gauge datum. One 
foot change i n  water level could alter dredging quatities between 10 & 20%. 

4, Borehole  Study:-  Boreholes should be d r i l l e d  at each   dredging   loca t ion  t o  
determine a) type of material b)  presence of perma frost. 
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(B) D O C K I S  FACILITIES 

Hans Bay 

A l a r g e   d o c k i n g   f a c i l i t y  at Hans Bay w i l l  be   requi red  to 
handle the  volumes of f re ight   envisaged .  We b e l i e v e   t h a t  a 
wharf c o n s i s t i n g  of a  combination of cellular and   t i ed  back 
s h e e t  pile w i l l  best  f u l f i l l  these r equ i r emen t s .   Ce l lu l a r   un i t s  
are cgpable of suppor t ing   l a rge   l oads  (such as 1000 T modules) 
whereas t i e d  back shee t  piles provide a economical  method of 
prav ld ing  considerable wharf lengths and strength t o  loads 
reachlng  250 tons.  

Careful cons idera t ion   should  be given t o  providing  adequate  
storage space   c lose  to the wharf. Any back up of f r e i g h t   d u r i n g  
t h e  short navigation season could be c r ipp l ing .  

Lightering Dock (North of Campbell I s l and)  

lX channel  improvements  are  not  undertaken an a d d i t i o n a l  
dock f a c i l i t y  may be r equ i r ed   i n   L ive rpoo l  Bay. This dock should 
be of the same form as Hans Bay and must provide adequate onland 
8 torage. 


