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i) Outline of Methods 

Detailed descriptions of all the numerical techniques are 

presented in Part I of this report. The following outline is 

provided only as a guide to the data packages which comprise  this 

part of the report.. 

1. Deep Water Wave Climate  Statistics and plots (1970-1983) 

This group of data is a statistical summary of the 14-year 

wind-wave hindcast. The hindcast was performed with our 

hindcast package, PHEW, which employs the Bretschneider 

(S .M.B . )  deep and shallow water parametric models. Hindcast 

fetches had variable depths and lengths because of the 

changing position of the sea ice edge. The statistical 

summary was compiled with our WAVSTATS program. 

2. Wave Transformation  Analysis 

Wave transformations were performed with LINREF and 

SPECTRANS. LINREF is a linear wave refraction model which 

was used to backtrack  high density wave rays from an inshore 

point o f  interest to deep water. SPECTRANS computes inshore 

wave h e i g h t  factors and mean wave directions using 

directional  spectrum transfer techniques. 
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Inshore Wave Climate Statistics and plots  

The inshore wave climate was determined from t h e  results of 

the previous sections (1 and 2 )  and is presented in 

statistical form again with the  aid of the  WAVSTATS program. 

The results are o n l y  presented for King P o i n t .  

Alongshore Sediment Transport 

Average yearly sediment transport estimates were calculated 

with three bulk  energy models and nine detailed predictors 

using the SEDX program at two nodes at each s i t e  (excluding 

Pauline Cove). The detailed predictors provide sediment 

transport estimates within separate zones along  the profile 

(see the beach profile figures) as well as the  t o t a l  

transport. 

Nearshore Profile Adjustment 

Nearshore profile adjustment was successfully estimated at 

Kay Point, King Point and Stokes Point. For these sites 

calibration results and storm surge results are presented. 

Only the calibration runs are presented at Atkinson Point 

and Tuktoyaktuk since storm surge runs produced  invalid 

results. 

Beach Plan Shape Evolution 

The beach plan shape change was estimated at King Point, 

with and without a structure, for  the period 1970-1983, 

using the BPLAN model. 



ii) S i t e  Specific Data Packages 
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Atkinson  P o i n t  

A. Description of S i r e  

At Atkinson Point a 3 km long,  slow, w i d e ,  medium-fine  sand 

spit  extends towards  the   nor th-eas t  across t h e  western half 

of t h e  mouth of McKinley from an anchor paint comprising a 

reach of r e c e e d i n g  low, s a n d - r i c h  cliffs. The distal end of 

the  s p i t  terminates i n  a wide, low sand bank which ex tends  a 

f u r t h e r  3 km across t h e  mouth of the Bay. S e e  t h e  s i t e  

p lan .  

Atkinson P o i n t  Beach d i f f e r s  from the  other six sites of 

this study; it is a l l  sand, whereas  at each of t h e  other 

sites t h e r e  is a significant  proportion of gravel or coarser 

material. 
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BEAUFORT SEA COASTAL SEDIMEM 5TUOY 

Current date is 02/27/85 
Crvrmt ti& is  17:45:45.45 
14 EAR AWUE SEDIENT TRANSPORT HIIIDCIIST 
HAVE DATA 19 HINDCRST FROM TUKTOYAKTM M.W.1. WIND5 

This  run used the fell~wing odirmt transport d e l 8  

1 CERC fwrula 
2 Rueen's rudifird CERC (March 1985) 
3 Smrt mdif icd CERE 
4 Bijker fwrula 
5 Enqelund and Hanrmn L bv Smut 1 
7 Swart MdPi 
9 llillis widel 
9 Van Der Grarf diId Ovcrem d e l  
11 Wielsm d e l  (breakinq waved 
11 Nielsen rodrl (non breaking wrvrr) 
12 Flerinq d e l  
13 Swart and Lenhoff wdel 

I)TKIH&wI WlHT MODE 1, EM HER LEVEL 

Profile Zone 
ZDne 1 2 3 4 5 b 7 8 9 11 

Shoreline OIS to  Rid-zona 7.5 41.1 91.1 140.0 191.1 241.1 315.1 391.8 441.1 flS.0 
Sd, Tranrport Zone Width 15.1 SB.6 51.1 SB.6 51.1 50.1 111.1 50.0 51.0 1Y.1 

h p t h  a t  Centre of ZDne .25 .75 1.23 1.71 2.15 2.45 3.211 4.15 4.45 4 .M 
Sedirpnt  Transport Switch On On On On (IR On On On On On 

Input Grain S i n  Distribution (u) Rwqhnrss Corputrtim Pararetrs 
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Kay P o i n t  

A. Descr ip t ion  of S i t e  

Kay P o i n t  is a narrow,   t ransgress ive ,   grave l - covered   barr ier  

which  extends over 4 km southwards from t h e   r a p i d l y  

r e t r e a t i n g  cliffed headland to which it is anchored at its 

northern  end. See Figure 2 .2 .  The s p i t  features a narrow, 

r e l a t i v e l y   s t e e p ,   c o a r s e - g r a i n e d  beach face. T h i s  barrier 

has been breached  in recent years and t h e r e  is e v i d e n c e   t h a t  

t h e   t i p  is progading. No q u a n t i t a t i v e  data on s h o r e l i n e  

change was a v a i l a b l e .  
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BEAUFORT SEA COASTAL SEDIHENT STUDY 

Currmt date i s  82/27/85 
Currmt tine is 17:45r49.95 
14 YEAR AVERABE SEDIMENT TRANSPORT HINDCAST 
WAVE DATA IS HINDCAST FROH TUKTOYMTUK N.W.T. WINDS 

This  run used the  following sedirmt tranrrport aodels 

1 CERC formula 
2 iueen's  modified CERC March 1985) 
3 Swart  modified CERC 
4 Bilker formula 
5 Enqelund and Hanren ( by hut 1 
7 Swart model 
0 Yillis nodel 
9 Van Der Grarf and Overem  Mdrl 

18 Mielsen mDdel (breaking waves) 
11 Mielsen model (non breaking waver) 
12 Flerinq rodel 
13 Swart and Lenhaff rodel 

KAY POINT MODE 1, MEAN ITER LEVEL 

Profile Data 
1 one I 2 3 9 9 b 7 8 v 11 

Shoreline O/S te rid-run# 2.6 10.3 47.8 117.8 230.3 405.3 7&,3 1215.3 1755.3 2255.3 
Sed. Tranwort Zone Width 5.3 11.0 b5.0 75.1 150.8 2 1 . 1  449.8 688.8 500.0 509.8 

Depth a t  Centre of Zone .25 .6B 1.10 2.08 3.25 4.58 9.29 6.81 6.M 6.75 
Sedirent  Transport Switch On On On On On On On On On On 

Input  Grain Size  Distribution ( m d  
Zone Dl6 D2S D35 D58 D65 D75  MI4 D91 

1 .811 1 . W  1.iM 1.509 2.610 3.780 5.298 6,208 Roughness Basad on Ripph Height 
2 TO 0 ,170 .191 ,210 ,238 .2b1 ,291 ,310 ,341 Rwqhnesr Barnd on Ripple  Height 

9 TO 18 ,160 . la0 ,238 .468 1.260 2.600 4.4B0 6.288 Rauphnesr Based on Ripple  Height 

refraction analvsir was tD a depth of 4.8 raters 
b w h  normal aziruth =3#.0 degreas 
reiqhted breaker depth .64 heters 

KAY POINT NODE 2, HEAN MATER LEVEL 

Profile Data 

Shoreline 019 t o  rid-zone 2.6 18.3 35.3 80.3 117.8 155.3 185.3 222.8 281.3 4R3.3 1195.3 1755.3 2255.3 
Sed.  Transport Zone Width 9.3 18.8 40.0 58.8 25.8 $8.0 11.9 b5.1 51.8 280.8 1W1.8 588.8 508.8 

Deoth at Centre of Zone .25 .61 1.10 2.81 3.81 4.00 4.75 5.25 5.65 5.81 5.91 b.25 7.85 
Sediment  Transport  Switch On On On On On On On On On On On On On 

1 one 1 2 3 4 5 6 7 e 9 10 11  12  13 

Input Grain Site Di5tribution (ma) 
Zone Dl6 DX 035 D50 Db5 D75 De4 D90 

1 t o  2 ,808 1.888 1.1$0 1,580 2.6M 3 . 7 1  5.281 6.208 Rwghness Basnd on Ripple  Hlight 
3 tn 11 ,178 ,190 ,208 ,238 ,261 ,298 ,311 ,340 Roughness Based on Ripple  Height 

12 t o  13 ,168 . la8 ,238 ,461 1.218 2 .6W 4,410 6.200 Roughness B a d  on RipDle  Height 

refraction  analysis war t o  a depth D f  4.0 reterl 
beach n o m 1  azimuth =38b.$ degrees 
neiqhted  breaker  depth = "68 reters 
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KT-1 

K i n g   P o i n t  

A. D e s c r i p t i o n  of S i t e  

The K i n g   P o i n t  s i t e  i n c l u d e s  a 50 m h i g h  ice-rich e r o d i n g ,  

c l i f f  to t h e  west and lagoon w i t h  barrier beach 2 km l o n g  a t  

i ts e a s t e r n  end.  See F i g u r e  2.3. Simi lar  c l i f f s  about 20 m 

h i g h  o c c u r  ea s t  of t h e   l a g o o n .  The l a g o o n  was e v i d e n t l y  

formed b y   t r a n s g r e s s i v e   b r e a c h i n g  of a lake. Its depth  was 

a b o u t  3 metres i n  the n i n e t e e n   f i f t i e s .  According t o  

airphotos t h e  bar r ie r  was complete i n   1 9 7 0 ,   b u t  16  y e a r s  

e a r l i e r  it was a s p i t   w h i c h   e x t e n d e d  from the west, about 

t h r e e - q u a r t e r s  of the d i s t a n c e  across t h e  mouth of t h e  

lagoon from King P o i n t .  The n e t  eastward t r a n s p o r t  r e q u i r e d  , 

to p r o d u c e  t h i s  change was estimated at a b o u t  20,000 m/ 

( G i l l i e ,  p r i v a t e  c o m m u n i c a t i o n ) .  The barrier beach c o n s i s t s  

of sand a n d   g r a v e l ,  its crest about 2.5 metres a b o v e  sea 

l e v e l .   R e c e s s i o n  rates for the b l u f f s  for 10 to 20 km west 

from King P o i n t  have   been  estimated a t  a b o u t   o n e  metre per 

year. Harper et al., 1985, (R. Gill ie ,  p r i v a t e  

c o m m u n i c a t i o n ) ,  The barrier beach m u s t   h a v e   t r a n s g r e s s e d  a t  

a similar ra te .  The cliffs t o  the e a s t ,  w i t h i n  about h a l f  a 

kilometre of t h e  l a g o o n ,  were s u b j e c t  to  h i g h e r   r e c e s s i o n  

rates, a b o u t  3 m/a and beyond t h a t ,  f u r t h e r  to t h e  east ,  t h e  

rates were 1.5 - 2.5 m/a. ( G i l l i e ) .  T e x t u r a l   c o m p o s i t i o n  

of the c l i f f s  suggested t h a t  5 - 10% of the  material is 

coarse enough to remain i n  t h e  l i t t o r a l  zone. There was no  

i n f o r m a t i o n   o n  t h e  d e p t h  and w i d t h  of the beach d e p o s i t  a t  

the foot of the cliffs. 
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BEAUFORT SEA COASTAL SEDIHENT STUDY 

WAVES 21 7/70 TO 71 9/83 

WHT LIHIT CUH TOTAL CUH PROBIP) L06/06(1./PIH)) L06(WHT) 

{ .4  327fb  .?9?969  -4.077672 -I 397948 
i .7  9983  ,384945 -. 297537 -. 154902 
{ 1.1 4150 ,1267b8  -.a47211 I 880699 
< 1.3 912  027858  ,191743  ,113943 
1.6 283 888645  ,314552 I fl4128 

{ l .?  37 ,881139  .469356  ,270754 

"""" """- ""I""" ""-I""""- """" 

L06LOGIl./P(H)) 

-4,81767 -. 20754 
-.a4721 
,19174 
,31455 
46936 

"1"""""" 

CURVE FIT 

-e43131 
,05134 
I 87681 
,18174 
,11465 
,13893 

""I"" 

RES I DUAL 

-7.39659 
61.78532 
19.29299 
-2.77054 
-18.  blb79 
-20.84933 

1""- 

SLOPE. ,19515 INTERCEPT. ,08358 CORA C O W =  ,86432 

RETURN PERIOD(YEIRS) 
"""""""""" 

1.B 
5.0 

18. B 
28. e 
50. 8 

108" 0 

HAVE HE I6HT IHS) 

1.4 
1.4 
1.4 
L 4  
1.4 
1.4 

"""""el" 

AVERADE NUHBER OF RECORDS PER YEAR. 2338.3 
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SLOPE. ,57881 INTERCEPT= ,81522 CORR COEFP ,99831 

RETURN PERIOD(YEARS1 WAVE HEIGHT(HS1 
"""11"""""" """"""1" 

1.D 2.1 
5.8 2.3 
10.9 2.4 
29. B 2.5 
58.9 2. b 

1110.0 2.7 

AVERAGE #UHBER OF RECORDS PER YEAR= 2338.3 
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KIN6 POINT 
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BEAUFORT  SEA  COASTAL SEDIHENT STUDY 
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BEAUFORT SEA CDISTltL  SEDIHEHT STUDY 

Current  date i s  82/27/85 
Current time i r  17:45:45.45 

14 YEAR AVERAGE  SEDIHENT  TRANSPORT HINDCAST 

WAVE DATA IS HINDCASl FROH  TUKTOYAKTUK N.W,T, WINDS 

This  run used the  following  sedirent  transport  rodels 

1 CERC formula 
2 Rueen'r rod i f i ed  CERE March 1985) 
3 Swart aodif ied CERE 
4 Bi jker f o r ru la  
5 Engrlund and  Hansen ( by Swart 1 
7 Swart  model 
E Willis rodel 
9 Van Der Grarf and Overeen rodel 

10 MiolsM lode1 (breaking waver) 
11 Melsm nodal (non breaking urvca) 
12 Flening  mdel 
13 Swart and Lenhoff  nodel 

KIH6 POINT NODE 1 HEAN WATER LEVEL 

P r o f i l e  Data 
tone 1 2 3 4 5 b 7 8 

Shoreline 015 t o  aid-zone S,2 12.7 25.2 44,0 131.9 396.5 586.5 M6.5 
Sed. Transport Zone Width 6.S 12.5 12,s 25.8 150.0 390,0 140.0 288.8 

Depth at  Centre  of Zone ,25 .E- 1.25 2.98 3,# 4.50 6.75 9,25 
Sedirent  Transport  Switch On On On On On On On On 

Input Grain Size Dist r ibut ion Inn) 
Zone Dl6 D2S D35 DS0 D65 D7S DE4 D90 
1 ,718 1.908 1.900 8.300 12.708 16,289) 21.208 25.888 Roughness Based on 2098 

2 t o  E ,161 ,210 ,265 ,388 ,528 ,731 1.045 1.398 Roughness Bassd on Ripplr Heiqht 

refract ion  analysis was t o  a depth of 4.8 reters 
beach noraal  atiauth = 43.5 dpllrres 
ueighted  breaker depth = .67 re ters  

KIN6 POINT NODE 2 HEAN WTER  LEVEL 

P r o f i l e  Data 
Zone 1. 2 3 4 5 

Shoreline OIS to  r id- tone 3.6 12.3 32.3 107.3 282.3 
Sed. Transport Zone Width 7.3 10.8 30.0 128.8 230.8 

Depth at Centre  of Zone .25 .75 1.75 4.01 B.08 
Sedirent  Transport  Switch On  On On On On 

Input  Grain  Sire  Distr ibution (mm) 
Zone Dl6 D25 135 050 D65 D75 D84 D90 
1 ,718 1.900  4.900 8.388 12.780  16.280 21.208 25.808 Roughness  Based  on 2D98 

2 t o  5 ,168 ,210 ,265 .388 ,528 ,738 1.045  1.398 Roqhnass Based  on Ripple  Heipht 

refract ion  analysis was t o  a depth of 4.8 re ters  
beach normal azimuth = 38.8 dagrem 
neighted  breaker depth .be aeters 
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KING POINT NODE 2, NEAN  WATER LEVEL 
NEGATIVE  SEDIHENT TRANSPORT RATES (counter clockrise nrt. beach normal) 

Hadel Hi) B( 2) 8( 3) e (  4) 81 5) Total Transpwt(cu.a./yr.) 
1 ,2588Et05 
2 .9488€+04 
3 ,1626EtB5 
4 .OBUBE+IB .1145E+82 1640EtRl .BBRBE+80 .0000EtBB ,1637Et83 
5 ,1947EH2 l091€+04  .1416EMJ .5207E-01 .BBlBE+BB ,1528E+85 
7 ,000BE+BB .4887E+B2 .1274€+02 .010E+1B ,060BEtBfi .8628E+03 
8 .4163E+02 .14SlE+04 .2827E+83 J413Et00 .0008E+00 ,2339Et85 
9 .369SE+01 .1510E+84 .2086E+03 .4459E-91 .0000E+BB .2139E+85 

10 1486E-01 .1535E+04 .2871€+03 ,5479E-81 . I W E + $ B  .2157E+05 
11 .3137E+80 .582fE+llJ .1119E+13 .547bE-%l .8800E+$I .915SE+04 
12 1852E+i2 ,336SEtB3 .3bh3E+02 .f594E-81 .P"E+0fi .4345E+04 
13 .8#00E+00 .877iE+83 . l lb4W3 .4204E-01 .0008E+OB ,1227E45 

t i t f i t f f i t t i 4 4 4 4 4 4 4 i ) 4 4 ~ 4 C ~ ~ ~ ~ ~ ) ) ? ) f ~ 4 C 4 4 4 ~ 4 C 4 C 4 I ) ~ 4 4 ~ ~ ~ ~ ~ ~ ~ C C 4 ) 4 4 4 4 4 * ~ 4 ~ 4 4  

[EAN .7961€+01 ,8269Et.03  .1242E+03 .12SlEtd1 .1190€+80 .1335E+05 
S.D. .3381E+12 .6125E+03 ,9hb7€+02 .2694E+08 .0000E+l0 .8756E+04 

KIN6 WINT MYDE 2, EAN YATER LEVEL 
CUHULbTIVE DISTRIBUTION OF NET SEDIHENT TRANSPORT ( c u ~ # m / y r . )  

Hodel B ( 1 )  8(  2) B( 3) e(  4) B( 51 
4 .11981€+00 -. 1949Et82 .4641€+02 .4641E+12  .4641E+02 
5 -.3941E+02  -.4537E+04  -.4711E+04  -.469bE+84  -.4696E+84 
7 .0bBME+08 -.1314E+B3 ,953fEMZ .9533E+12  ,9533EtU2 
8 -. 1396E+03 -.5977E+04 -.6889E+l4 -.667HE+14 -. 6678E+B4 
9 -.1269E42 -.9974E+04 -.Sb02E44 -.566hE+14 -.5666€+04 

18 -.2115E-81  -.5708E+84  -.5985E+04 -.5955€+04 -.595SE+14 
11 -.0732€40 -.2@92E+04  -.2699€+114 -.263E+B4 -.263bE+04 
12 -.3535E+02 -. 143BE+M -. 154lE+84 -. 1533Et14 -, 1533Et04 
13 ,0190€+00 -.3349E+04  -.2968E+04  -.2950E+04 -.2950E+04 
)*)44))ICHCCCCltf~~~44~4444444444444I)CC)iC~~~~~~~~C4~~~44~444 
HEAN-. 2533EW -. 3246Et04 -. 336%+04 -. 3338Ei04 -. 3330E+44 
S.D. .45bbEt02 .2434Et04 .2bW+l4  .256eE44 .256#t04 

KING POINT NODE 2, REM WATER LEVEL 
PERCENTAGE DISTRIBUTION OF NET SEDIRNT TRANSPORT 

Hodel Eli) B( 2) B( 3) B( 4) e (  5) 
4 . I 0  -787.19 887.19 80 * 00 
5 1.17 91.59 1.26 -. 83 . 81 
7 .18 239.38 -133.39 "00 " 00 
8 3. 0S 92.43 4.82 -. 28 rn 01 
9 .30 161.38 -1.66 - I  $2 . s0 

19 .e1 98.45 1.59 -. 14 .08 
11 05 91.77 8.29 -.ll me0 
12 3.28 94.28 2.19 -.E I00 
13 .BB 184.85 -4.02 -. 03 .08 

tCC~tt,fH)~CC44)CH)44C~I44~))*C~i)~~~t)C4~CCC4)44~4)444~4444 

M A N  .87 14.24 84.95 -.Ob . id  
S.D. 1.35 304.02 304.26 .M .0% 
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NEARSHORE PROFILE ADJUSTMENT RESULTS - KING POINT 

NODE 1 

Calibration Runs and Storm Surge Runs 
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ONTARIO L3T 4A5 



I I I I I I I I I I I I I I I I I I I 

K
I-76 

F I GURE 
c
 

i I I I I I I I I I I I I
.
 

I 

Y 

KING PO
IN

T PROFILE ROJUSTM
ENT 

D
a

h
: 24 P

p
r 

85 

5ca1 as o
s show

n 

C
hockad by: 



K
I-77 

FIGURE 

KING POINT PR
O

FILE RDJUSTM
ENT 

E
 

k
a

l as es show
n 

Checked byr 
CALIBRATION RUN / USKRRL = 1.0 / SLT = 0.3 / UNSHORLEO 

K
a

t+
 Phllpo+-t 

Conarltlng Llmlfod 

I I I I I I I I I I I I I I I I I I I 



LEGEND SUPPLEMENTRRY DRTR c 

Initial  profile 
CaItbrotIon rm for 57 w o w  conditlons - - - - End of  run p r o f  I ~ P  lot01 t Ime 01 I uevos was m . 8  h ~ s  



Kl- /Y 

F I GURE 

n
 

z
 

W
 

csl 
W

 
J
 

L 
KING PO

IN
T PR

O
FILE ADJUSTM

ENT 
O

d
r: 24 &

r 85 

Seal as u
 shown 

C
hackad b

y: 
CRLIBRATION RUN / ONE THIRD ROLL 

/ W
SKRFIL = 0.7 

K
o

l+
h

 PhI!po++ 

I I I I I I I I I I I I I I I I I I I 



KI -80 

F I GURE 

I 

KING POINT PROFILE ROJUSTM
ENT 

Oota: 24 R
pr 

85 

f
i
 Scalar as s

h
o

w
 

C
hackm

d by: 



KING POINT PROFILE FlDJUSTM
ENT 

L
 

F I GURE 

Y 

Osto: 24 R
pr 

05 

Sc4lor as show
n 

STORM SURGE RUN 1
 SURGE = 1.0 

m 
K

m
ltfi Phllpott 



"
 

K
I - 82 

F I GURE 
I 



KI -83 

K I M  POINT 

Profile Rdjustaent Runs 
Storm Wave Clirate far Nerrshore 

I33 
,40 
,42 
.44 
.25 
.20 
.31 
* 49 
" S4 
57 

.34 
23 

.27 

.27 
2 1  

,27 
d 2 8  

.29 
3e 
31 

.32 
,42 
I 4 4  
43 

.41 
-68 

1. I1 
1.12 
1.06 
1.19 
.97 
.94 
.92 
I89 
.86 
I a3 
I l l  
.14 
.70 . b7 
I 5 7  
.32 

3. b7 
1.06 
4.33 
4.48 
3.54 
3.51 
3.45 
4.44 
4.13 

3.97 
1.46 
4.87 
4.17 
4.71 
1.67 
4. b4 
4.62 
4.61 
1.61 
4-61 
4. b l  
4.81 
5.17 
5.50 
5 .  bB 
6.98 
6.95 
6.74 
6. b5 
6.30 
6.35 
b. 20 
6.20 
b a l l  
b,81 
5.87 
5.78 
5.66 
5.52 
5.11 
4.25 

4.88 

HH DDIHWYY 
0 I /  9/72  
1 11 9 /72  
2 11 9/72  
3 11 9/72  
4 11 9172 
5 11 9/72  
9 I /  9/72 

18 11 9 /72  
11 11 9/72  
12 11 9/72 
13 11 9/72 
14 11 9/72 
15 11 7/72  
16 11 9 /72  
17 11 9 /72  
18 It 9/72 
19 I /  9/72  
20 i l  9/72 
21 11 9/72 
22 11 9/72  
23 11 9/72  

fl ?I 9/72 
1 21 9 /72  
2 21 9/72 
3 21 9 / 7 2  
4 21 9 /72  
5 21 9 /72  
b 21 9 /72  
7 21 9 /72  
0 21 9 /72  
9 21 9 / 7 2  

10 21 9 /72  
11 2t 9/72 
12 21 9/72 
13 21 9172 
14 21 9/72 
15 21 9 / 7 2  
l b  21 9 /72  
17 21 9/72 
18 21 9 /72  
19 21 9 /72  
20 21 9/72  



B E A U F O R T  S E A  C O A S T A L   S E D I M E N T  S T U D Y  

B E A C H  P L A N   S H A P E  EVOLUTION R E S U L T S  

K I N G  P O I N T  

W I T H   A N D  WITHOUT A STRUCTURE 

( 1 9 7 0  - 1 9 8 3 )  

KEITH P H I L P O T T  C O N S U L T I N G  L T D .  
P . 0 .  B o x  9 3 8  
T H O R N H I L L  
O N T A R I O  L 3 T  4A5 
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Table 8.1 

Application af the  Beach Plan HDdel a t  King Point 

Condition5 Without a Structure 

Operating Conditions  for  Final Run 1978-1983 

Beach Plan Sham Model Results - Without a Structure - Run KPBP7 

No. of  beach sections = 11 

Ini t ia l  beach offsets  
a t  each sect ion(l  t u  11): 810.B, 980.1, 916.8, 988.8, 87i.B, 781.8, 720.8, 640.0, 5f0.0, 72i.8, 878.8 

Length of each section(1 t o  11): 650.0, 498.8, 398.0, 388.0, 488.0, 4ee.1, 311.8, 41~.9, 2g0.0, ~ 9 ,  381.0 

AnqIe of baseline normal t o  true north = 47.0 

Refraction  data  specified a t  
drift  calculation  points: 2, 4, 6, 10, 11 

Refraction  data given a t  4,B a, contour 

Calibration  heiqht 
(for sections 1 t o  11): SB.B, 50.8, 50.8, 59.9, 5.0, 5.8, 25.0, 25.8, 29.8, 25.8,  25.8 

Drift  calculation  point 1 is  an o m  boundary 

Orift  calculation mint 12 is an pen bDundarv 

Notes: 1. Distances and heights are in  netter; angles are i n  deprees. 
2, Calibration beach heiqht ena15  (actual  height) X (height  factor). 



I DRIFT I BEACH LIME  POSITION (fietres) i LITTORClL  DRIFT DURING YEAR I TDTAL : BEACH VOLUHE CHANGE i DRIFT I 
BENCH I CALL : I 

I 

I I FEED I ( Inc l .  Feed) I CALL I BEACH 
I (CU. 1. ) i POINT ! SECTION SECTION I POINT i TOTAL  CHANGE I ICU.D.) I L 

I I I 1 I 1 1 
I 1 1 POSITION I I I NET i THIS I I 4 i 

I I THIS YEAR I OVERALL I NOW : LEFT i RIGHT I DRIFT i YEAR : THIS YEAR I OVERALL I i 

1 -24914.0 17715.3 -7260.7 i 
1 -4.432E-81  -4.427E-81  009.56 .0 -1.44BEt.04 -1,440Et04 1 

2 -19251.4  26387.4 7136.8 2 
2 -7.282E-11  -7.211E-01  099.28 .0 -1.440EtB4  -1.440Et84 

3 b.915E-11  6.896E-01  900.69 .0 1. 837Et04 1,037E+04 3 
4 -24834.1  35281.9 l l l b 7 , 7  4 

4  -9.238E-81  -9.230E-01  899.88 ,8 -1.38bEt04 -1.38bE44 

5 -7.49bEW -7.495E+BB  862.51 .0 -1.499E44 -1,499E+04 
6 -0638h8 48654.8  48816.0 6 

b 1.348E+B0 1.341E+08 781.34 .E 2.679Et83 2.679Et03 b 
7 -7457.6 44794.4 37336.0 7 

7 -1.233E+811 -1.232E+UB 710.77 .1 -9.245E+03  -9.24SEtB3 
8 -3781 8 51363.4  46581 I b 8 

8 -1.263E+80  -1.264E+U8  630.74 0 . B -1 I 263E+U4  -1,263EtU4 
9 -3995. 6 b3284.1  57208.5 7 

9 2,851Et81 2.051E+81 558.51 ,0 1 I 825Et85 1.825Et05 

18 -b.  194E-01  -6.16SE-81 719.38 0  -7.738E*03 -7,738Et03 18 
11 -50150.8 14545.6  -35684. I 11 

11 -l.BflE+BB -1.832€+80 868.97 ,0 -7,738Et83 -7 73%E+83 11 
-49198.0 21315.7 -27871.3 12 

I 

i 
3 -17967.5  39588.3  21540,8 5 21 
5 -16372.1  41397.1 25421.4 5 41 

' I  
10 -52291 . b  0957.1  -43334,6 10 9 1  
12 1 

1 

2 

3 

I 

5 

6 

7 

8 

9 

10 

11 

I 

I 
I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

I I 1 I 1 
I i POSITION I I I NET I THIS i 1 

I THIS YEAR I OVERALL I NOW I LEFT I RIGHT I DRIFT I YEAR I THIS YEAR I OVERALL I 

-1 397EtBB -1 I 142EtBH  880.16 .0 -4.541E+04  -5.981€+04 

-2,270Et00 -2,991EtBB 897.81 , 8 -4.54  1€+84 -5.98 1 E484 

2.122E-81  9.139E-81 9MB.90 . 8 3.183E+03 19356E+84 

-27628.5  1@7748.1  88119,S  1 

-22884.4  1484 11 6 12S527.1 2 

-19441.1 ~e37b.e  17~934.9 3 

-26362.6 194114.8 167752.3 1 

-1b926.4  211319.2  184392.7 5 

-9695.7  288181.3  198485.6 b 

-731b.9 189961.8  182b44.9 7 

-4441.0  189509.1 185868.1 e 

-8860.1 212914.8  204853.8 9 

- I . ~ E + u ~  - 2 , e 3 t ~ t ~  897.97 .8 -1. bb4Et04 -3.85PEt84 

-3.04MtBB -1 854E+81  859.46 . I  -b.B93E+03  -2.188E+B4 

3.92Kt98 5.257E+89  785.26 . E  7.84lEt83 1.052Et04 

-3.23lE-E1 -1.556E+88 718.44 .0 -2.423€+03 -ln1b7E+04 

-1.979E+%B  -3,242EtBR bfb.7b $ 8  -1.979€+04  -3.241EtB4 

3.417€+01  5.468E+01  584.68 . % 1.789Et85 2.734E+R 

-1.247E+80  "?.B67E+00 718.13 .0 - 1 559Et84 -2.332E44 

-2.079E+U0 -3.11 1E+M 866.89 .0 -1. S59E+04 -2.332EtB4 

-51253.4 a52w.e 339w.6 10 

-55127.4  105318.1  49502.6 11 

-68339.1  125513.7 65174,7 12 
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I 
I 

I 
1 

2 

3 

4 

5 

b 

7 

8 

9 

18 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I I I 
I ; msrTIaH : I 

I THIS YERR I OVERALL I NOW f LEFT I 
-34458.2 

-2.185E-81  -2.861E+00  807.94 

-3.551E-01  -3,344E+80  096.66 

9.389E-81  1.835E+BB  961.83 

-1,86&+00 -3.897E+80  896.90 

-36651 1 

-39623.4 

-5086b. 6 

-33864. 8 

-19913.4 
-5.812~m1  -1.635~+81 a53.65 

-2.269€+80  2.992E+08  782.99 

-1,533E+88  -3.989E+98  716.91 
-12633.0 

-6744.5 

-21695.8 

-613b0.5 

6. WE-01  -2.632E+BB bf7.37 

1.470E+01  6.938E+81  599.38 

1.209E-01  -1.745E+00  718.26 

2.015E-01  -2.909E+00  867.19 ' 

-69815.8 

-73711.0 

I NET I 
RIGHT I DRIFT i 
33535.8 -922.4 

42831.4 6188.3 

52986.4 13282.9 

49305.3 -681 I 3 

49176.1 15312.1 

46819.2 26935.9 

44196.3  31473.3 

4P715,l 42970.7 

58578.8 36083.8 

27720.5  -36632.0 

3b871.B  -38143.2 

3U56.0 -39654.3 

THIS I 
YEAR I THIS YEAR I OVERALL 

I I 1 
I 

1 
i 

1 

2 

3 

4 

5 

6 

1 

8 

9 

18 

11 

12 

.0 -7.183EtB3  -6.692Et84 1 

.0 -7.103E*83 -b,692E+B4 2 

.$ 1.396€+#4  2.752Et84 3 

.8 -1.599E+M -4.649E+04 4 

.B -1.162€+04  -3.27tE+B4 5 

,e - 4 . 5 3 8 ~ m  5. 9az~+03 6 

.0 -i.l50E+M -2.317€+84  7 

.0 b.O8B€+B3 -2, 632E+94 8 

.8 .7.352E+84 3.469EM 9 

.R 1.511E+03 -2.lBlE+04 18 

.0 1.511E+83  -2.181E+84 11 

I 

1 
I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

18 

11 

12 

1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

I I 1 POSITION I I 
I 

f THIS YEAR I OVERALL I NOH I LEFT I 
-14141.7 

-13278.4 

-13283.3 

-16435.8 

-10605.8 

-7891.2 

-5193.8 

-1,799E-01  -2,24RE+80  807.76 

-2,924E-91  -3.  638E+B8 896.36 

3.479E-01 2.102Em 9N2.10 

-4.bb9E-81 -3.566E+00 096.43 

-1.822EtBB  -1.818E+01  851.82 

-7.373E-01 2,25SE+00 782.25 

-7.440E-01  -3.833E+B8  716.17 
-3584. e 

1 623E-01 -2.479Et00 637.53 
-8205,B 

-24878,!5 

-28415.1 

-32245.5 

7.932Et00 7.732E+01  607.32 

2.9w-81  -1 .449~+~0 71a.55 

4.919E-81  -2.415E+09  067.58 

I WET t THIS I I I 1 
I I 1 

RIGHT I DRIFT I YEAR I THIS YEAR I OVERALL I 1 

16174.9 2033.5 1 

21 159.4 7881.0 2 

26932.0 13728.7 3 

24944.9  8599.9 4 

26119.3 15513.5 5 

26252.1  19157.8 6 

25136.3 28632.5 7 

2971b.8 26212.0 8 

32875.5 24589.7 9 

9888.0  -15069.6 10 

.$ -5.048EM3  -7.276€+04 1 

.0 -5.848E+83  -7.276E+.84 2 

.I 5.219E+83 3.274E+04 3 

, B -7.!84€+83  -S,349E+04 4 

I -3. 644€+83 -3. b 3 m 4  5 

0 -l147SE+03 4.508Etft3 b 

.0  -5,510E+03 -2,875E44 7 

,0 1 623E*83 -2.478E+04 8 

.0 3.966E+84 3.866Et05 9 

.0 3.689E*83 -1.812Et84 10 
9656.3  -18758.8 11 

.e 3 . 6 a 9 ~ + ~   - 1 . ~ 1 2 ~ + ~  11 
9197.6  -22447,9 12 



I 
I 

I 
I 

1 

2 

3 

4 

5 

b 

7 

1 

2 

3 

4 

5 

6 

7 

B 

9 

14 

11 

e 

9 

le 

11 

12 

-1.452E-01 -3.782E+80 

3.279E-01  2.589E+BB 

-l.B50€+08 -4.617€+80 

-4.534€+80  -2.271€+01 

-2.87bEtRB -b.22BE-01 

-0.651E-01 -4.b97E+80 

f,819€+BB -6.514E-01 

7.827Et60 8.514E+01 

6.320E-01  -8.185E-01 

1.053E+88  -1.36JE+BB 

89b. 22 

902.51 

895. 3s 

847.29 

779.30 

715.30 

b39.35 

615.14 

719. IB 

868.64 

-24821.4 

-24549.2 

-38882,8 

-1717b.4 

-9463.3 

-4341.7 

-1015.7 

-14758.4 

-45648.2 

-53272.5 

-61153.1 

1068.7 

4491. b 

5027.3 

7953.1 

9309.0 

9939.4 

13901.6 

6650.7 

405.9 

139.8 

110.8 

-22964.7 

-20157. b 

-24975.5 

-9223.2 

-154.3 

5597 I 7 

12085.8 

-6899.7 

-45234.3 

-53134.7 

-61635.1 

8  -2.983€+03 

.O 4.918€+83 

.0 -1.57SEtB4 

. B  -9.Bb9E+13 

.B -5.732E+03 

0 -b. 48BE43 

. B 1, 8lPEtb4 

.0 3.913EtB4 

.0 7.988Et03 

.I 7.908Et03 

2 

3 'I 
5 41 
7 61 

3 
4 

5 
b 

8 
9 0 II 

10 ' I  
12 1 

10 
11 

I 
I 

I 
1 

2 

3 

4 

9 

6 

7 

1 

2 

3 

4 

5 

b *  

7 

8 

9 

10 

11 

e 

9 

10 

11 

12 

-2. ~ E - B I  - ~ . s ~ ~ E + B B  

-3.497E-01  -4.134E+00 

7.127E-02 2.582E+80 

-6.842E-81 -5.301E+88 

-l.?42E+08  -2.445€+01 

-9.924E-ll -1.615E+BB 

-6, MbE-81 -5. J#E+BB 

6,497E-01  1.903E-01 

~.WE+BB 9. MIE+BI 

7.893E-81 -1.874E-Bl 

1.182Et00 -1.BlBE-Bl 

007.45 

095.67 

982.58 

094.70 

845.55 

778.39 

714.78 

648.20 

621.48 

719.89 

069.82 

-14b27.3 

-10429.2 

-0105, 6 

-9526. S 

-4244.1 

-2533.2 

-3652.7 

-913. 6 

-4426.3 

-22727.3 

-34174.4 

-37987.4 

4139.8 

6936. B 

ll60b.6 

11958.6 

16939.6 

18713.5 

19017.8 

23613.3 

18599.2 

5194.4 

3774" 9 

2721.4 

-10487.5 

-3493.2 

3501 I 0 

2432.0 

12695.5 

lb190.3 

18165.1 

22669.7 

14172.9 

-17532.9 

-26399.5 

-35266,B 

.B -6.991E+03 

.0  -&.994E+83 

. 0 1 !69E+B3 

.0 -la02bE+04 

.e -3.4a5~+93 

. e  -1 I 9 a x m  

. 0 -4 50SE+43 

.0 8.497E+03 

.U 3.171E+84 

- 0  8.867EtU3 

. B 8. 867Et03 

-8.ZbbEt04 

-0.266E+04 

3 I B73E+04 

-7,951E+84 

-4.991€+04 

-3.229Et83 

-3.974€+04 

l198BE+03 

4.574Et05 

- 1.355E403 

- 1,355Et03 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 
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END YEAR, 14-Oct- 76 _-_11---1----1-1---1---------------11...1-----------"---------c-----------I--I--~-I---------~-----r" 

I DRIFT : BEACH LINE POSITION (metres) I LITTORAL  DRIFT  DURIIIG YEAR I TOTAL ! BEACH  VOLUME  CHANGE I DRIFT : 
I FEED I ( Inc l .  Feed) t CALL I BEACH 

(cu.a. 1 I ( C U . 8 * )  : POINT i SECTION 

THIS YEAR I OVERALL ! NMJ i LEFT i RI6HT I DRIFT I YEAR I THIS YEAR I DVERIlLL 
1 -27642.8 6854.7  -29788.1 1 

1  -2.748E-01 -2.828Et09 807.18 .I -8.9f2E43 -9.159E44 1 
2 -25293.8  13437.1 -11855.9 2 

2  -4.4bbE-01  -4.580E+00  895.42 I I -8.932E+83  -9.159Et04  2 
3 -2617b.8  23293.1  -2923.7 3 

3 2.676E-01  2.850E+M  902.85 .B 4.014EtI3 4.274Et04 3 
4 -31556.4  24618.8 -6937.6 4 

4 -1 402E+0I -4.702EtBB 893.30 I 0 -2.103Ei04  -1.085E+85  4 
5 -23119.0 37215.8 14096.8 5 

5 -4.171E+BB  -2.852E+B1  841.48 .0 -e. 142~+13 -5.705~+04 5 
6 -17913.4  49152.6  22239.2 b 

6 -3.187EtBB  -4.723E+W 775.20 .0 -6.214E+13  -9.443€+03 b 
7  -13409.6  41863.1 28153.5 7 

7  -1.194E+98 4.392E+B9 713.bf B -8.282E+83  -4.794E+04  7 
8 -9727.6  46382.8 36655.2 8 

8 2.445€+08  2.644E+00  642.64 .0 2.445Et84 2.643E44 8 
9 -22253.2  34459.4  1228b.2  9 

9 9.839Eti8 1.813E+02 b31.32 ,E 4.919Et04 5.866€+05 9 
10 -4S531.7  8544.8  -36986.9 10 

10 1 m 582EtM 1 475E+BI 721 48 .0 1.978~+e4 1. B~ZE+BI 10 
11 -61515.1 1751. b -56763.4 11 

11 2. 637EiBB 2.456Ei80 872.4b .E 1.978Et84 1.842E+B4 11 
12 -7819.1 2269.3  -76939.8  12 

BEBCH : EALC. I I 

I SECTION i POINT I TOTAL  CHANGE I I I 

I I I I I I i 
I I I POSITION I I I NET I THIS I 1 

I 1 
1 



I I DRIFT I BEACH LINE POSITION iaetres) I LITTORAL DRIFT DURING YEAR I TOTAL I BEACH VOLUHE CHANGE I DRIFT I 
BEACH ! CALL I I 1 FEED I (Incl. Feed) I CALC. i ,EACH! 
SECTION t POINT I TOTAL CHANGE I I (CU.&) I I I C U . I .  I POINT I SECT10 I I 

I I I I I I 1 
I POSITION I I NET I THIS I 
I THIS YEAR I OVERALL I NOW I LEFT I RIGHT DRIFT I YEAR I THIS YEAR I OVERALL I 1 1 

I 

1 -34232.3 6407.3 -27825, B 1 
1 -5.276E-82  -3.557EtBB  086.44 1 .R -1.71SEt83  -1.156Et05 

2 -35756.3  9646.8  -2L110.4 2 
2 -8.573E-82  -5.777€+80  094.22 .0 -1.715EtB3  -1.1SbE+B5 

3 3.492E-81  3.237Et88  983.24 ,0 5.238Et83  4.85bEtB4 3 
4 -46637.9 17003.8  -29634. 8 4 

4 -1.476E+BB -l.l64E+Bf 888.36 .0 -2.214E+84  -1.746Et85 

5 -3,aa~~t~e -3.949~te1  n3n.51 .11 -7.blBEtB3  -7,890EtB4 

1 
3 -39502.9  15187.1  -24395.0 3 21 
5 -31607.9  24196.6  -7491.3 5 41 

b -3,332Et88  -1.4BSEt01  765.95 .@ -6.664EtB3  -2.811EtB4 b 3 
8 3.242EtBb  1,257Et01  652.57 . B 3.242EtB4  1.257Et05 e 3 

18 -59373.5 7934. B -52138.7 1 B  91 

& -24488.2 24686.9  118.7 b 

7 -18144.0 24927.8  6783.8 7 

8 -13488.9 28382.4 14893.5 8 

9 -37128.8 19683.8  -17525.9 9 

7 -1.001Et88  -9.35bEt88  718.64 .0 -8.llBEt83  -7.016E+04 

9 b.PB3Et88  1,272Et82  657.21 .B 3.451E44  b.361Et05 

le 1.4lBEtBB 7,861€+08 727.86 , B 1.763€+84  9.828€+04 18 
11 -74973.0 5383.4 -69669.6 , 1 1  

11 2.351Ei88  1.310E+01 883.10 . B 1.763€+04  9.828Et04 1 1  
12 -91~17. a 3707.4 - m e .  s 12 

I 
I 
I 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

1 1  

12 

1 

2 

3 

4 

5 

6 

7 

8 

? 

1s 

11 

I I I 
I I POSITION i I 

! THIS YEAR ! OVERALL I NDW I LEFT I 
-72391, b 

-1.lbbE-01  -3,671Et88  886.33 
-71697.3 

-72550.8 

-79356.5 

-48195. b 

-1.~94~43 -5. 966~+011 894. e3 

3.294E-81  3.567Ei88  983.57 

-3.e85~teu -INZE+BI 8e5.2~ 

-6.155E48 -4.565E+01 824.35 

-5.597E408  -1.965Et81  761.35 

-1.591E48  -1.894E+01 709.86 

-37259.1 

-27582. b 

-28773.1 

-67576.5 

-1 15751,4 

-157136.4 

-200252.1 

6.815E40R 1.939Et81  659.39 

1.182Et81  1.39BE+B2  669.04 

3,57bE+B%  1.144+01  731.44 

5.960E+M  1,90bE+81  889,06 

I NET I THIS I I I 
1 1 

RIGHT I DRIFT I YEAR I THIS YEAR I OVERALL i 

B -3.788Et.83 -II193E+05 

" 8  -3,788E+83  -1.193€+05 

5748.4  -66643.8 1 

a842.6  -62854.6 2 

13492.6  -590bb. 1 3 

15343.5  -64007,8 4 

31271.3 -17734.4 5 

31834.3  -5425.0 6 

35352.8 5169.5 7 

30413.6  1778fl.5 0 

17129.5  -50447.8 9 

.$ 4.941Et83  5.358E+B4 

.e -1. WE+W -2. ~ N R E ~ B S  

.8 -1.231E+04  -9.129Et84 

.B -1.119E+B4  -3.T3BE+B4 

.B -1.193EtB4  -6.289E+04 

.B 6.915E+04  1,939Ei85 

a B 5.912Et84  6.952Et05 

. B 4.478Et04 1 43BEtB5 

- 0  4.47BEtB4 1 I 438Et85 

6185.2  -109566.2 18 

2872.3 -154244.2 11 

1298.1  -1989b2.0 12 
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I DRIFT I BEACH LINE POSITION Iretresl I LITTORAL  DRIFT DURING YEAR I TOTAL I BEACH  VOLUlE CHANGE I DRIFT I 
BEACH I CALC, I I I FEED I 1Incl. Feed) ! CALC. I EEACg 

1 -1.825E-01 -4,WEtBI 805.14 ,0 -3.332Et83  -1,579E+85 1 1 
3 -57205.8 16119.2  -41885.7 3 21 
5 -37534.2  39011.6  -7523.6 5 4 

SECTION I POINT I TOTRL  CHANGE I I ICU. 1. ) I I 
I (cu.a,) I POINT I SECT1 

I 1 I I 1 1 1 

I 1 

I POSITION I I I NET I THIS I I 1 

I I THIS YEAR I OVERALL I NOW I LEFT I RIGHT I DRIFT I YEAR I THIS YEAR I OVERALL I 1 

1 -56805. b 8255.0 -47749.9 1 

2 -56367.8  11950.1  -44417.7 
2 -1. bbbE-01 -7.895Et81 892.10 . 0 -3.332E43 -1, S79Et85 

3  -4.B85E-02  2.578Et88  902.57 .8 -6.128E+82  3.85?E+04 3 
4 -5~628.9  1em.9 -481473.8 4 

4  -2.197E+80  -2.134E+BI 878. bb .8 -3.295Et04 -3.281Et05 

5 -4,941Edb -5.264€+81 017.36 0 -8.882Et13 -1,853E+85 
b -29686.1  38244.2 550.2 b 

b -3,353Et09  -2.518E+Bl  754.82  .8  -b.707E+03  -5.035Et84 b 51 
7 -22091.2  38156.3  7265.1 7 

7 -4"194€-01  -lS22bE+01 707.74 .I - 3 . 1 ~ + 0 3  -9. ~ E + M  
8 -28533.1  36936.3  18113.2 E 

8 5.112E*BB  3.371E+81  b73.71 .I 5.112Et04  3,371EtW 8 'I 
9  -57641.8  16921.1  -48728.6 

9 6.82bE+BB  1,62bE+82 b92.58 .0 3.413Et94  8.129Et05 
18 -83928.3  9871.5  -74848. B 16 91 

18  3.734€+08  2.b#2E+91  74b.02 I 8 4. bb8€+$4 3.252E+BS 10 
11 -125741.2  4211.9  -121529.3 11 

12 -171394.1 3184.6 - 1 m 9 . s  12 
11 6.224E+BB 4.336Et01 913.36 .B 4.640E+l4 3.252E45 11 1 

! 
I 
I 

1 

2 

3 

4 

5 

b 

7 

8 

9 

18 

11 

12 

1 

2 

3 

I 

5 

b 

7 

E 

9 

10 

11 

I I I 
1 I POSITION I 

I THIS YEAR i OVERALL I NMI I LEFT I 
-28781 I b 

-29141.2 

-38bW. 7 

-3832.2 

-18811.1 

-15199,2 

-12122.8 

-1 1442.2 

-31769.7 

-43847.9 

-65081.9 

-908Ob. 5 

-1. b89E-01  -5,029EtBB 884.97 

-2.744E-91 -9,lb8E+08 891.83 

-1.199E-91  2,4SlE+BB  992.45 

-1.082E40 -2.242Et81 877.58 

-1.833E+09  -5.367E+01  816.33 

-6.771E-01  -2,SB5E+01  754.15 

-1.281E-01 -1.239EtBl 707.61 

2.369E+80  3.687E+81  676.Bf 

3.789E+BB 1, bb3Et92 696.29 

2.448EtBB 2. 846E481  748.46 

4.08M+80 4.744Et01 917.41 

I NET I THIS I I 1 
1 

RIGHT I DRIFT I YEdR I THIS YEAR I OVERALL I 
13464.4 -153t7.2 1 

19312.4 -9828.7 2 

2b260.4 -4348.3 3 

.e  - 5 . 4 8 ~ ~ m  -1,634~t05 

. R -5.488Et03 - 1.634€+85 

, B - I .  798Et03 3.6?7€+04 

. U -1. b23€+04  -3.363E+85 

. B -2. BbbE+83 -lm073E+flS 

.E -1.354E+83 -5.171Et04 

.8 -9. b04€+02  -9.295E+84 

28009.0  -2542.3  4 

32512.6  13672.5 5 

38957.3 15758.1 b 

29235.2  17112.3  7 

29515.8  18072.8 8 

26156.1 -5613.6 0 

19689.9 -24158.8 10 

10242.1  -54759.8 11 

, B 2.369~04 3.607E*05 

.0  1.854E484 8.334Et85 

0 3.068Et84 3,55BE+85 

.8 3,8bUE+84 3.558E+05 
5444.9 -85361,7 12 



I 
1 
I 
I 
I 
I 
I 
I 
i 
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Table 8.2 

Application of the Beach Plan Hodel a t  K i n g  Point 

Conditions With a Structure 

Operatinq Conditions for Final Run 1970-1983 

Beach Plan Shape Hadel Results - With a Structure - Run KPBPE 

No, of beach rections = 11 

Length af each section(1 t o  11): 650.8, 490.8, 388.0, 388.0, 40R.iI1 408.0,  308.8, 480.8, 208.0, 588.8, 388.8,  

Anqle of baseline normal t u  true  north 47,0 

Refraction data specified a t  
drift  calculation points: 2,  4, e, le, 11 

Refractian  data given a t  4.8 o. contour 

Drift t a l c u l a t i ~ n  point 1 is an open baundarv 

Drift calculat im point 5 is ;I ionq groyne 

Drift  calculation  paint 12 is an open bwndary 

Notes: 1, Distances and heiqhts  are  in metres; anqles  in deqrees. 
2. Calibration beach height equals (actual  height) X Iheight factor). 



I DRIFT I BEACH LINE POSITION Iretres) i LITTORAL DRIFT DURING YEAR I TOTAL I BEACH VOLUttE CHANGE I DRIFT I 
BEACH I CALL I I I FEED I ( Inc l .  Feed) I CILC. t BEACH 1 

SECTION POINT I TOTAL CHANGE I I (tu,r. 1 I (cu.a. 1 I POINT I SECTIO I I I 

I I I I I 1 I POSITION I I NET I THIS I I 

! i THIS YEIR I OVERALL I #OH I LEFT I RIGHT i ORIFT I YEAR f THIS YEAR I OVERALL I 1 
1 

1 -23146.1 18114.6 -5031.6 1 

2 -19119.7 26533.2 7413.4 2 
1 -3.829E+80 -3.838EW W. 17 .8 -1 244Et04  -1,244Et84 1 1 

3 -1B68U.9  38939.2  19858.4 3 21 
4 7*441E+PB  7,442€+88  9U7.41 .E I.llbE+U4  1.116E+84 41 

B -3781 9 58363.4  46581 I 5 8 ' I  
10 -92291 .b 0958.0 -43333. b 10 9 1  

2 -6.232Et80 -6.222Et08 893.78 .B -1.244E+B4  -1.244Et84 

3 5.798E+00  5.799EtB8  9b5.80 .U 8.697Et03  8.  b97EtU3 3 
4 -23958.5  35128.1 lllb1.5 4 

5 .0 "0 .I 5 
5 -1.95ZE+B1 -1,!752E+01  850.48 .B -3.903E+B4  -3.903€+84 

6 -901b.8 4~~47.4 39030.7 6 
b 8.655E-81 8.bSIE-01 780.87 .I 1.731E+13  1.731E+03 b 

7 -7481.7 44781.4 37299.6 7 
7 -1,238E+UB  -1.237€+80  718.76 .B -9.282Et83  -9,282Et83 

8 -1.263E+B8  -1.264E+B0  630.74 .8 -1,263Et84  -1.263E+84 d 
9 -3995.6  63204.1  'J9288.5 9 

9 2.851Et81  2.B51E+.Bl 550.51 . m 1. 025~+05 1. e25~+1s 

18 -6.183E-01  -6.184E-flI  717.38 .E -7.729E+83  -7.729Et03 10 
11 -90150.0 14545.7 -3684.4  11 

11 -I.U31E+BB  -1.E32Et88  868.97 .E -7.729Et83  -7.729€+83 11 
12 -49190. U 21314.9  -27875.1  12 

I 
I 

I 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

a 

9 

16 

11 

12 

I THIS YEAR I DVERALL I 

-6.70BE40  -1.8!j3€+01 

-1.B89E+81 -1.711E+B1 

2.202Et01 2.782E+81 

7.814€+01 8.53BE+01 

-8.247EW -1. #2UE+02 

-7.994E+0!  -7.129E+01 

-5.531E-81  -1.791E+88 

-1.977E+BB  -3.240EtBB 

3.417E+Bl 5.468€+01 

-1 I 247E+BU -1. 867EtBB 

-2,079Et40  -3.118E+BB 

NOH 

199.47 

882,89 

927.82 

983.58 

768.U 

712.87 

718.21 

b3b.76 

584. b8 

718.13 

866.89 

I LEFT I RIGHT I DRIFT I YEAR I THIS YEAR I OVERALL t 

- 0  -2.178E+04  -3.422EtB4 
-17622.9  124315.8  10bb92.9 

-22158.3  350618.9  120468.4 

-27118.7  177362.9  158244.2 

-39740.9  156958.7  117289.8 

.B .a .B 

-15773.8  188720.9  164947.9 

.I -2.178€+84  -3.422E+B4 

3.3!3E+04  4.173Et04 

, B 1 172E+BS 1.284Et.85 

. fl -1, 649EtU5  -2.840Et05 

0 - 1 S99Et84 - lm426E+04 
.8 -4.149E+03  -1.343Et84 

. B -1 977Et04  -3.248Et04 

-7644.3 1ame.7 1~936,4 

-444~9 1a9s27.u 1e5~~1s.u 

-m59.a  212913.6 2~4~53.6 . U 1,709Et95  2.734Et05 
-51253.5 85243.0  33998.3 

-55727.4 105318.1 49502. b 

-68339.1  125514.1  65174,9 

I B -1 I %9E+@4  -2,332Et.84 

. 0 -1 559Et44 -2.332E+04 

i 

1 .  

2 

3 ' B  3 

5 4~ 

7 b I  

4 

5 
b 

7 
8 

9 

10 

1 1  
10 

12 l 1  I 
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I 
I 

I 
I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I I I I 
I I POSITION I 1 i NET I THIS I I 1 
I THIS YEAR I OVERALL I 

3.871EtBB  -7.459E+08 

4m991E+88  -1*212E+01 

1,821Et01  3.882EtBf 

-1 202E+01 7. f57EtBl 

-2.830Et88  -1.848E+02 

-1.833E+81  -1.746EtBl 

-2.204Et80  -3,995EtBB 

5.97BE-81  -2.642Et88 

1.470Et01  6.938Et01 

1 289E-81  -1.745EM 

2.015E-81  -2.989Et119 

NOW 

882.54 

887.88 

938.82 

973.51 

765.18 

762.54 

716.01 

637.36 

599.38 

718.26 

861.89 

I LEFT I 
-22691,s 

-3". 2 
-49458.2 

-69928. 6 

.a 

-3b994.5 

-16814.5 

-6791.5 

-21698.3 

-64368.6 

49815.3 

-13711 4 

RIGHT I DRIFT I YEAR I THIS YEAR OVERALL I 
39933.2  17241 n 7 

a 0  9m901E+03  -2.424Et04 
4332% b 7268.4 

.a 9.981~+13 - 2 . c ~ ~  
46737.4  -2728.0 . B 1.530Et04  5.783E44 

.B -lm882E+14  1.183E+B5 

.0 -5.bbBE+03 -2.896Et05 

-2.  BbbE+84  -3.492E+84 

.I -1.bSX44 -2.996E44 

0 5.979Et83  -2.643€+84 

.B 7,351Et84  3.469€+85 

42897.7  -1882218 

.e  .e 
42654.2  5659. 6 

43137.1  26322. 6 

49b42.9  42051. I 

SBSBO. 1 3 6 ~ .  e 

27728.5  -36b32.2 

30871.8  -38143.5 
.e 1.511~+~ -2.181~44 

.I l,SllE+lf -2.181E+04 
3485b.8  -39654.1 

i 

1 

2 

3 

4 

5 

b 

7 

8 

9 

18 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

1 I I I 1 I 
I I POSITION 1 I I NET I THIS I I 

I 
I 1 THIS YEAR I OVERALL I NOU 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

9.232E-91  -6.536EW 083.46 

1.580Et01  -1.162EtBl  089.38 

3.030EM8  4.185E+Bl  941.85 

4.819E-01  7.40SE+Bl  974.85 

-4.759EM0  -1.09bE+82  769.42 

-~.M~E+oI -2.147~tel  758.53 

-1.141E+B8  -5.137EtM  711.86 

1.514E-81  -2.491Et00  b37.51 

7.931E+E0  7.731Et01  687.31 

2.951E-01  -1.449E+B0  718.55 

4.919E-P1  -2.415EtBB  867.58 

I LEFT I RIGHT I DRIFT I YEAR I THI3 YEM I OVERALL I 
-8160.5  19429.1 

-1307b.3 21314.4 

-18106.1 23273.7 

-21135.2 21758.8 

.I .N 

-11937.5 21455.5 

-b274.4 23817.11 

-3512.9  29b43.7 

-8286.6  32873.9 

-24070.5  9800.8 

-20415.1 Pb5b.3 

-32245.4 9791. 6 

11268. 6 

a260. 1 

5267. b 

722.8 

.a 
9518.0 

17543.4 

2blPP.8 

24587.2 

-15069.8 

-18758.8 

-22447.0 

.0 3.099E+03  -2.124E+04 

m 0  3.081E+BJ  -2,124Et04 

. I  4.545Et83  6.158Et04 

m 0  7.228€+02 1 0  11 1Et85 

.E -9,518E+03  -2.192E+85 

I B -0.02SEt03  -4.295E+84 

.8  -8.557E+83  -3.852Et04 

.0 1.514E+03  -2.491E44 

.E 3.%bE+M  3.066E+B5 

.0 3.669€+03  -1.012E+84 

.0 3.689Et.83  -1,812Et04 

1 

2 

3 

1 

5 

6 

7 

B 

9 

10 

1 1  

12 

1 
1 

1 
1 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 
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I I I I I I 
I I POSITIM I I NET I THIS I I 

I 
I I THIS YEAR ! OVERALL I NOW 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I f  

END OF YEAR, 2 5 4  
I DRIFT 

BEACH I CALC. 
SECTION I POINT 

I 
I 

I 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

2.754E40 -3.701€+08 

4.476E+80  -6.143Et80 

la935E+f10 4.299Et81 

-2,301EtRl 9. I84E+01 

7.926E+08 -1. Bf7E+1?2 

-7.276€+00  -2.875E+01 

-1.128EtPB  -6.863E+# 

1,777E40 -7.139E-81 

7.824EiBB  BmS14E+B1 

b. 32BE-01 -8.184E-81 

1 I 053E+IB -1.363EM 

886.22 

893.86 

942.99 

951.84 

760.35 

751 0 25 

713.14 

bJ9.29 

b15.14 

719.18 

868. b4 

I LEFT I R16HT I DRIFT I YEAR I THIS YEAR I OVERALL I 
-15645.5 

-24597. b 

-33563.7 

-36860.2 

.e 
-20731.0 

-9343.2 

-1961 I 4 

-14760.4 

-45640.5 

-53274.5 

-61152.9 

1937.5 

1937.7 

1951.9 

2345.7 

.B 

4882.9 

8843. b 

13628.8 

8648. I 

405.9 

139.8 

118.0 

-13708.0 

-22659.9 

-31611.8 

-34514.5 

.0 

-15851 o B 

-1299.5 

11659.4 

-6112.4 

-45234. b 

-53134.7 

-61834.8 

8.952EiB3 

0.752€+03 

2.903Et93 

-3.451Et04 

1, S85E+B4 

-la455E+04 

-1.29hE+B4 

1,777Et04 

3.912E+84 

7.90BEt03 

7.988Et03 

-1 I 229Et84 

-1.229Et04 

6.448Et04 

7.656Et84 

-2,033E+85 

-5.758E+84 

-5.llBEiB4 

-7.14lE43 

4.257Et05 

-1.022E+84 

-1.022EtBQ 

I 
I 

I 
I 

1 

2 

3 

4 

5 

b 

7 

8 

9 

18 

11 

12 

1 

2 

3 

4 

5 

b 

7 

0 

9 

10 

11 

p- 75 ~""""""~~~"~~________I___________""-"~"~~~~"~""""~"~"~~~"""~""~~""~"""""" 

I I FEED I ( f n c l .  Feed) I CALL I BEACH 
BEACH LINE POSITION (netres) I LITTORAL  DRIFT  DURING YEAR I TOTAL I BEACH VOLUHE CHANGE I DRIFT I 

I TOTAL  CHAh16E I I [cu.r. 1 I ku.n.) i POINT ! SECTION 

THIS YEAR I OVERALL : NOW I LEFT I RIGHT I DRIFT I YEAR I THIS YEAR I OVERALL I 

I I 

I ; POSITIOW I i i NET I THIS 1 I I 
I I I 

1 

6.808E-01 -3.092E40 

1.11 9EM0 -5,824Et68 

-2,389Et80 4.960E+Bl 

-l1374E+08 4.9bbE41 

-3.424E+10  -1.851E+02 

-3.89bE+BB -3.184Et81 

-1,233E+80 -8.R9AEtBR 

8.134E-81  9.991E-82 

b.338€+08 9.140E+Bf 

7,893E-01 -1.07SE-61 

1.382E+00 -1.818E-81 

806.91 

894.98 

948.60 

949. bb 

164.92 

740.16 

711.98 

640.10 

621.40 

719.89 

869.82 

-7886. 6 

-18368.5 

-13652.9 

-1 1675.4 

.0 

-5bb3.2 

-2590.8 

-994.9 

-1433. b 

-22727.9 

-38174.5 

-37987.8 

5919.9 

6963. I 

8088,7 

9611.5 

.0 

12511.3 

15629.7 

23282.9 

18509.6 

5194.2 

3774.9 

2721.5 

-1 166.7 

-3405. I 

-5644 I 2 

-2868. 9 

.e 
6848.1 

13039.7 

22288.1 

14154.4 

-11533.1 

-26399.6 

-35265.4 

8 2.239Et03 

a 0 2.239E43 

. a  -3.583E+03 

.8 -2.061E43 

0 -6.84gEt83 

. U -6. 192E+03 

B -9.248E+B3 

.$ 8.134Et03 

,0 3. i 69E+04 

.a a.86b~te3 

.0 0.066E*83 

-1,085E+U4 

-1,005E+04 

6.890EtB4 

1.4SOEt04 

-2.102E+85 

-b.369E+04 

-6. 072E+04 

9,930EtB2 

1.574Etfl5 

- 1 I 355E+Bf 

-1.355~+e3 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

I1 

12 

1 

2 

3 

4 

5 

6 

7 

E 

9 

18 

11 



KI-96 I 
I 
I 
I 
I 

END OF YEAR, 14-Oct- 76 
I DRIFT I BEACH LINE POSITION hetres) t LITTORAL MIFT WRING YEAR 

BEACH I CIILC. I 1 
I 

SECTION I POINT I TOTAL CHANGE I I (LU.0.) 

I 
I 
I 

1 

2 

3 

4 

5 

6 

7 

6 

9 

18 

11 

12 

1 

2 

3 

4 

5 

b 

7 

B 

9 

18 

11 

I I 1 
I f POSITION I f HE1 

t THIS YEAR I OVERALL i 

1,742Et80 -1.349EtW 

I 2.831E+D0  -2.193E+88 

-3,243E+90 3.735Et01 

-8.5B9E+OI 4,11JE+fli 

-2.921EW -1.BBBE+02 

-5.894E+DB -3.774EN 

-2.392Ed0 -1.049E+B1 

2.343E+10 2.441EtW 

9.827E+PM 1. B13E+02 

1.582Et00 1.4REt00 

2.636EM1 2.455Et00 

NOW 

BWB. 65 

897.81 

931.35 

941.15 

762.90 

742.26 

709.51 

642.44 

631 30 

721.40 

872.46 

f LEFT ! RIGHT I DRIFT 
-17531.3 

-25354.2 

-33193.2 

-33394.4 

.I 

-224i3.1 

-16597.9 

-10857.1 

-22269.8 

-45534.7 

-61514.8 

-788115.1 

11227.0  -b384.3 

1S380.2 -11966.0 

15565.4 -1fb27.8 

28638.4  -12764.0 

.e .e 

20115.4  5842.4 

34228.5  17630.6 

45630.5  35573.4 

34411a0  12142.1 

0543.3 -36991 I 4 

4751.7  -5b763.2 

2270.1 -76535.1 

I TOTAL I BMCW VOLUHE  CHANGE I DRIFT I 
I FEED I (Incl .  Feed) I CALC. i BEACH 

; rHIS i 
I YaR I THIS EAR I WERALL I i 

I 1 
I (CU.I.) f POINT I SECTION 

I 1 1 
1 

5.662EtB3 

5.662E+03 

-4.864Ei83 

-1.276E+O4 

-5.042€+.83 

-lm179E+04 

-1.794E+H 

2.34fP84 

4.913Et04 

1.977E+04 

1.971Et84 

-4.386E+03 

-4.387Et03 

5.683E+84 

b.173EtB4 

-2.160E+05 

-7 I 548E+84 

-7,867€+84 

2.442E+84 

5. BbSEtBS 

1.  B42E+04 

I .  842Et84 

1 

2 

3 

4 

5 

b 

7 

e 

9 

18 

11 

12 

1 

2 

3 

4 

5 

b 

7 

8 

9 

l e  

11 

I 

I 
I 

I 

2 

3 

4 

5 

b 

7 

8 

9 

18 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I I t t 1 1 
I i POSITION I NET ! MIS i 1 

I THIS YEAR I OVERALL I NOlr 1 LEFT : RIGHT DRIFT I YEAR I THIS YEAR I OVERALL I 1 
1 

-48194.6 

-54629.2 

-61573.7 

-53219.6 

.0 

-29550.4 

-20793.7 

009.16 

898. b3 

926.21 

929.31 

754.47 

732. SI 

704.53 

640.72 

b50.22 

72b.45 

-18400.8 

-32932.7 

-98924. b 

-156521.7 

-216673.2 
age. 71 

11057.3 -37137.3 

15840.9  -38788,S 

21134.3  -49439.3 

29438.2  -23171.4 

.0 .I 

44bB0.9 15158.5 

59232, b 34438.9 

82193.3  71792.5 

41956.6  9123.8 

13370.9 -85553.7 

8709.b -147732.2 

6762.3  -28391 8. h 

.0 1.651E+03 

.1 1.651E+D3 

.0 -1.667E44 

.E -2,377EiM 

.0 -1. S06€+04 

.8 -1 938E+84 

. B - 3 . 7 3 W l  

.I 6.277F84 

.e 9.458€+04 

.1 6.218E44 

. B b. 2 18Etb4 

-2.735E+P3 

-2.736€+83 

3.337€+84 

3.796€+84 

-2.311€+85 

-9.486€+84 

-1.16IEWi 

8.719E+04 

6.811E+85 

8,IWE+B4 

8. 068E+04 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

b 

7 

0 

9 

18 

11 



K I  -97 

END YEAR, 4-oct- 78 ___l_lr____l__l___-_1"-1-1"-----1--1"----------------------------------------------------------------------- 

I I FEED I (Incl .  Feed) I CALC. I BEACH 
i DRIFT I BEACH LINE POSITION Iretres) ; LITTORAL  DRIFT DURING YEAR i TOTAL I BEACH  VOLUHE  CHAH6E I DRIFT I 

BEACH ; CALL I 
SECTION I POINl I TOTAL CHANGE I I (cu.m. 1 (CU.I. 1 I POINT I SECTION 

1 

I I I 

I 1 I I I I i 

i 

I POSITION I I NET i THIS I I i 

I I THIS YEAR t OVERALL I NOW I LEFT I RIGHT i DRIFT i YEAR I THIS YEAR I OVERALL I 
1 -28753.3  6913.8  -21839.6 1 

1 1.428Et90 5.872E-81 814.59 8 4.642Et83  1.907E+83  1 
2  -36153.7  9572.1  -26481. 6 2 

2 2.321EtM 9.537E-81  901.95 .0 4.642Et03  1,90bE+83  2 
3  -43532.9  12489.3  -31123.6 3 

3 1.574E+OB  2.782E+81  927.82 .0  2.369Et03  4.173E+84  3 
4  -48274.2  14798.2  -33404.1  4 

I -2.232Et91 2.98SEtBB  912.99 .E -3.348Et04  4.477Et43 4 
S .R .a .e 5 

5 7.197EtOB  -1.884E+82  761.58 .9 1.421E+14  -2,l68E+B5  5 
6 -31810.4  17587.0  -14213.4 b 

b -4.725E41 -5.215EtBl 727.85 .0 -9.491Et13  -1.843Et85 6 
7 -24031. B 19260.3  -47bZ. b 7 

7 -2.281Et80 -1.775E+QI 712.25 .0 -1.711Et14  -1.331E+85  7 
B -14694.2  27138.8  12344.7 8 

8 3.815Et10 i.lffE+Bl 651.73 .P 3.115E+04 1.173Et85 8 
9  -31289.8  19487.4  -17882.5  9 

9 6.853Etll 1.271E+82  657.97 .0 3,427E+04 b .  354€+85 9 
10  -59994.  b  7926.6  -52868.8  18 

11 1.498EtM 7.855EtBB  727.05 8 1.76BEt84  9.828E+84 11 
11 -74973.8 5303.5 -b9669.5 11 

11  2.347Et10 1 3RE+01 883.89 .0 1,768Et04  9.821E+44 11 
12 -98980.9  3789.0 -87271 I 1 12 

END OF YEAR, 17-oct- 79 _ ~ _ ~ ~ 1 ~ _ 1 _ ~ 1 _ _ _ _ _ ~ _ 1 _ - " ~ r - . " ~ ~ ~ r " I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . - 1 ~ ~ ~ ~ ~ ~ ~ - 1 1 ~ ~ ~ ~ ~ ~ - 1 - - " ~ - 1 " ~ ~ ~ ~ ~ 1 - " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

I DRIFT I BEACH LINE POSITION (metres) I LITTORAL  DRIFT DURIC YEAR I TOTAL I BEACH VOLUHE CHINE I DRIFT I 
BEACH i CALL i I I FEED I ( Inc l .  Feed) I CALC. I BEACH 

SECTION I POINT I TOTAL C H A M  I I (cu.r. 1 (cu.a. 1 t POINT t SECTION I I I 

1 I I 1 1 1 

I 1 

I I I I POSITION I I NET I THIS I I I 1 

I I THIS YEAR I OVERALL i N O W  I LEFT I RIGHT I DRIFT I YEAR I THIS YEAR I OVERALL I 1 

1 -bb398.B  6038.2 369368.5 1 
1 1.133EtB1 1.719Et81 811.72 .I 3.681E+13  5,58EE+83 1 

2 -12762.9  0721.3  -64041,4 2 
2 1.841EtBI 2.793EtBP  982.79 .B 3.681Et13  5.587Et83 2 

3 -79631.4  11989.1  -67722.3 3 
3 -1.156E+W l.bZbE+Bl 916.26 .U -1.733E44 2.439Et84 3 

4  -69567.2  19178.6  -59380.5 4 
I -3,359EtB1  -3.161E+81  869.39 .1 -5.93%+84  -4.591Et84  4 

9 .a .B .I S 
5 1.221E41 -9.621E4.81  773.79 .1 2.441E+84  -1.924EtBS 5 

6 -46988.2  22567.5  -24412.7 b 
b -3.74e~+ue - 5 . m ~ ~  124. le .E -7.481Et83 -l.llBE+BS b 

7 
7 -3.756Et88 -2.151E+01  698.49 .E -2.817E+84 -1.b13Et05 7 

fl -23768.b 34998.8  11238.3 8 
E 6.252E+10 1.799EtBl bJ7.99 I 0 b. 252Et84 1.79TEt85 8 

9  -68195.2 lb911.9 -51283.3  9 
9 l.lb8E+11 1.388E+12  668.75 .B 5.848Et84 b. 93PEt85 9 

18 -115857.1  6172.1  -189605.1 l b  
18 3.5bbEt18 1.142E+81  731.42 .E 4.458E+84 1 428EtBS 18 

11 -157135.7 2812.5 -354265.2  11 
11 5,944Em 1,984EtBl 889. 14 .El 4.458Et84  1.428Et05 11 

12  -218133.9  1292.2  -198841.7 12 

~ 

~ 7 -392b5.1 22332.3  -16932.8 



KI -98 
END OF YEAR, 10-Sep- 80 _____-____1________1____l______l________--------------------------~~------------~-------------------- 

I DRIFT I BEACH LINE POSITION (rrrtresl I LITTORAL  DRIFT  DURIN6 YEAR I TOTAL I BEACH  VOLUR CHAWGE I DRIFT I 
BEACH f CALC. I I : FEED I (Incl .  Feed) I CALC. I BEACH 

I I 1 POSITION I I I NET I THIS I I 1 
I I THIS YEAR ; OVERALL I NOH ! LEFT I RIGHT I DRIFT I YEAR 1 THIS YEAR ! OVERALL I 

1 -57453.6  13518.8  -43934.9  1 
1 -6.490€+91 -4.77BEtBS 885.23 .0 -2. ~ B ~ E + M  -I. S~PE+BI 1 

2 -45855.9  22212.7  -22043.2 2 
2 -1.855Et91 -l.lSE+M 892.25 . I -2. I B P E ~ O ~  -1 .SSOE+BI 2 

3 -3b516.8  34765.2  -1751.6 3 
3 -1.644€+01  -1.817E-01  899.82 .I -2.467€+04  -2.73OEt02 3 

4 -27086.5  49929.2  22913.7  4 
4  1.S28EtOl  -1.533E+B1  884.67 .I 2.291€+04  -2.30PEt04  4 

5 - 6  .B .I 5 
- 5  -1,786EMl  -l.l4lE+02 755.93 .0 -3.571Et04 -2,281E45 5 

6 -18172.1  53885.2  35713.1 b 
6 8n036E-91 4.509E+81 724.91 . D 1. 617Et03 -1,182Et05 6 

7 -16932.3 51938.1  34195.8 7 
7 -2.872€+00  -2.358Et01  696.42 .9 -1 554Et04 -lm768E+0S 7 

8 -9845.2  59492.7  19647.6 8 
B 4,90BE+OI  2,289EtB1  bbZ.09 .9 4.9IBEtB4 2.289E+,BS 8 

9  -34849.9  35418.4 560.5 9 
9 9.429~+1~  1 .482~t82 6 7 a . l ~  ,I 4.715Et04 7.409Em 9 

10  -68946.1  22363.8  -4b577,7 10 
10 J.f68E+PB  1.719€*01  737.19 ,I 7,211E+84  2.149E+#5 18 

11 -129471.6 1112.9 -118674.6 11 
11 9.413~tee ~ . . E ~ s E + B ~  898.65 .0 7.211E+04  2.149E+BS  11 

12 -197577.8 ba16.m - 1 9 m . 8  12 

END OF YEAR, 7-oct- 81 _____I___c_c__________________________I_~~~~----------------------------------------------1-1---- 

I FEED ! IIncl. Fed) I CALC, I IIEACH 

SECTION I POINT ; TOTAL CHAW ; I k u . m , )  1 (CU.I. 1 I POINT I SECTION I 1 I 

I I I I 

I i 

: DRIFT  BEACH  LIME  POSITION (metres) I LITTORAL  DRIFT "6 YEM ! TOTAL I BEllCH VOLUHE CHANGE i DRIFT I 
BEACH i CALC. I I 

SECTION I POIWT I TOTBL  CHANGE I I (cu.a. 1 I I 
I (cu.m. 1 I POINT I SECTION 

I I I 1 1 
I I I POSITIOW I 1 I NET I THIS : I I 1 

I I THIS YEAR I OVERALL f NOH I LEFT I RIGHT I DRIFT I YEAR I THIS Will I OVERALL I 1 1 

1 -37583.3 28985.3  -0678. I 1 
1 -5.874EtB1 -9.845EtI OM. 15 .@ -1.649EtD4  -3.199Et04  1 

2 -34525.7  42338.2  7812.5 2 
2 -8,245E+80 -1, LBPEt01 884.98 .B -1,649E+84  -3.199E+I4 2 

3 -35155.3 59458.3 24303.1 5 
3 -2,975EtI0  -3.lS7EtM 896.84 .I -4.463E493  -4.73bEt03 3 

4 -36381.1  45167.2  28766.1  4 
4 1 . 9 1 ~ ~ t ~ f  ~.BIJE+BO 993.85 .e 2 . m ~  s . 7 6 ~ ~ 3  4 

5 .0 " 8  .I 5 
5 -2.098E+B1  -1.390€+02  735.13 .1 -4.18W94 -2.699E+05 5 

6 -23953.1  45753.3 4181.3 b 
b -2.252EW -5.731€+B1  722.66 , B -4. S04Et93 -1 147E+05 6 

7 - 1 8 ~ 1 . 5   m 5 . 3   ~ e 3 . 8  7 
7 -1.218€+00  -2.488E+Bl 695.20 ,0 -9.133Et13  -1.868E+05 7 

8 -14437.6  69874.1  53436.4 8 
B 3.249E+M 2.614EtBl bbb. 14 .0 3.249Et01 2.614E+05 8 

9 -35856.0 58801.8 22945.8 9 
9 6.884E+M lm551E+B2 685.87 .9 3.442Et04  7.753E+05 9 

10  -52731.8  41254.0 -11476.1 11 
18  5.020Et98  2.221E+01  742.21  .E b.275F04 2.776E+85 10. 

11 -94722.9  21496.8  -74226.5 11 
11 0.367Et.Bb  3.702Et01 907.02 .0 6.275€+04 2.77bE45 11 

12 -147011.2  10034.1  -136917.3  12 



KI-99 

I 
I 

I 

1 

2 

3 

4 

5 

b 

7 

0 

9 

18 

1 1  

12 

1 

2 

3 

4 

5 

6 

7 

B 

9 

lB 

11 

I I I I I I 

I 
I I POSITION I I NET I THIS I 
I THIS YEAR I OVERALL I NOH : LEFT I RIGHT I DRIFT : YEAR : THIS YEAR : OVERALL I 

2.645E-01 -9.5BOE+BO 

4.299E-01  -1.557EtBi 

1.648E+BB  -1.510EtBO 

-3.llE+Ol  -2,725Et81 

1.132EtBl  -1.237Et82 

-6.927E48  4.427EtPll 

-1 I 631E48 -2.643EtBI 

4,562Et08  3.  17lEt81 

6,612E*88 1.617Et82 

3.703Et08  2.591EtBl 

6.172Et98  4.319EW 

800.42 

804.43 

098.49 

072.75 

744.35 

715.73 

693.57 

679.71 

691. b8 

745.91 

913.19 

-51296.5 

-55435.3 

49967.3 

-b314PW 2 

*I 

-42749.1 

-31288.1 

-24065. 8 

-58982. 8 

-04246. b 

-125736.2 

-171804.8 

0752.0 

12121.8 

15793.2 

16482.7 

.0 

281 14.3 

22427.1 

27518.5 

16729.4 

9812.3 

4213.3 

3193.3 

-42454. S 

-43314.3 

-44174.1 

-46646.5 

.e 
-22634.8 

-8781. 8 

3445. s 
-42172. b 

-75234.3 

-121522.9 

-1 6781 1.9 

.0 8,598EtP2 

.8 8.598EtB2 

. 9 2.472Et83 

,I -4.  bbSEtB4 

.B 2.263Et84 

. 8 -1. 385Et84 

. D -1 I 223E+84 

. B  4.562Etfl4 

. 8 3.38bEt84 

.9 4.629€+84 

.a 4.629~+~ 

-3.113E44 

-3.ll4E+84 

-2.264Etfl3 

-4.  080Et84 

-2.473Et85 

-1 285EtB5 

-1 I 982Et85 

3.879EtBS 

8.884Et0S 

3.239EtflS 

3.239E+85 

1 

2 

3 

4 

5 

b 

7 

8 

9 

18 

11 

12 

1 

2 

3 

4 

5 

b 

7 

E 

9 

18 

1 1  

1 

2 

3 

4 

5 

b 

7 

8 

P 

11 

11 

I 
I 

I 
I 

1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

12 

I I 1 I NET I THIS I I I I POSITION I 
: THIS YEAR I OVERALL 1 

-1. 16lEt98  -1.874EtBl 

-3.887E+08  -1.745Et01 

-3,555E+98  -5.864Et98 

-7.363E-13 -2.12bEt01 

-3.225Et88 -1 269E+02 

-8.779E-81  -6.SlSEt81 

-7.84fE-91  -2.721Et01 

2. BbEE+08  3.271E+81 

3.573EtBfl  1.653Etfl2 

2.424Et88  2.834EMf 

4.  fl39EtBB  4.723Et81 

NOH 

799.26 

082.55 

894.94 

072.74 

743.12 

714.89 

692.79 

672.77 

b95.25 

748.34 

917.23 

I LEFT I RIGHT I DRIFT I YEbR I THIS YEAR i OVERALL I 
-2b915.3 

-20792.0 

-31276.0 

-2901 be 2 

.a 

-28459.4 

-16916.1 

-13468.5 

-32382. b 

-44832.1 

-b4997.8 

-98524.4 

14034.3  -12891.0 

19585.1 -9117.0 

25933. 9 -5343. I 

29005.2 -1 1. R 

.E .e  
26908.6  6449.2 

25121.1  8285.1 

21595. 6 14887.1 

25791. b -6591. i 

19578.3  -24453.9 

18248.9  -54748.9 

5489.5  -05043. P 

-3.714€+93 

-3.774€+03 

-5.332Et83 

-1.185Et81 

-6.449Et83 

- 1.756Et83 
-5.082Et04 

2.8bBEt04 

1.786Etb4 

3.830Et84 

3.129Et84 

-3.491E+84 
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NH-1 

North  Head 

I 
I 

A. Description of Site 

Very little direct evidence was available for this site 

other than some recent  nearshore  borehole  information. (K. 

Moran, private  communication). A low cliff, largely 

composed of ice-rich, f ine-grained sediment, bordering very 

shallow water. See Figure 2.4.  Indications are that  beach 

slopes are gentle although no profile data is available. 

There is some doubt that conventional sand-beach  process 

models can be applied at this site. (Lussenburg, private 

communication). The extremity of North Head is known to be 

receeding.  From  the geography of the area it is apparent 

that alongshore sediment  transport must be southwards into a 

more sheltered area where  accumulation  must  take place. 
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I BEAUFORT SEA COASTAL SEDIMENT STUDY 

DEEPWATER WAVE STATISTICS - NORTH HEAD 

WAVES 17/6/70 TO 28/9/83 

SEASON: Summer, F a l l  

Note: This is one of two sets of "offshore" wave 
statistics as explained in Section 3.6.2 Of 
Part I. 
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North Head Distant 

NH-5 

BEAUFORT  SEA COASTAL S E D I I E I T  STUDY 

WAVES 171 6/70 TO 201  9/83 
"""""""*e""- 

SEASON: Summer, Fall 
"""""""-I"- 

cun TOTAL 
"""" 

16159 
12498 
0273 
521 7 
3145 
1795 
1101 
63b 
419 
24 1 
B9 
29 
13 
11 

CUN PAOBIPI 

,999958 
,773391 
-51  1943 
322034 
,194616 
.lll877 
.8b8131 
,839356 
,1125928 
.Mi4913 
.885587 
.E81  735 

8011619 

""""" 

BUM14 

LOG(WHT) 

-. 397940 -. 1549112 
.09#BB 
,113943 
,294129 
2787% 
,342423 
,397940 
,447158 
-49 1362 
,531 479 
,568282 
,682860 . 6334L0 

"""" 

-.39194 -. 15490 
PBB00 
,11394 
.28412 
I 27075 
.34242 
,39794 
.4471b 
.49136 
,53148 
I 56829 
61286 

I 63347 

SLOPE= .29157 

-4.57015 -. St206 -33,15321 
- ,95233 ,15651 184,83980 -. 53644 ,24151 73.9174b -. 31899 ,28621 48,60423 -. 14824 ,31859 30. lSBbR 
- ,02928 ,34439 1b.31489 . 86694 ,36197 4.68314 
.14767 ,37824 -4.43472 
28037 38886 -12.56138 
.2bi 60 ,40121 - 1 e . 7 ~ 4  
,35393 ,41982 -22. b7200 
,4387 1 ,43691 -26.89884 
,47059 .44136 -29.96780 . S0b29 ,45853 -34.37643 

INTERCEPT= ,34847 CORR COEFF= . m e 2  



NH-6 

AVERAGE  WUHBER OF RECORDS  PER YEAR. 4343.2 

2 GROUPS TO BE OMITTED  FROH  NEXT FIT: 

< . 4  fblS9 
I .7 12498 

LO6 1 WHT) 
"""" 

,88808 
,11394 
.28412 
,27875 
,34242 
rn 39794 
,44716 
,49136 
,53140 
54826 

.be286 
,63347 

-.53644 -. 30890 
1.14824 -. 82128 

,86694 
,14767 
,28037 
,26160 
* 35393 
,43871 
,49859 
.Sit629 

CURVE FIT 

-.11943 
,12127 
,21892 
,29148 
,35194 
,4806 1 
13296 
,47156 
,52725 
,57938 
,61116 
,62080 

""""_ RESIDUAL 

-4.37624 

3.46b85 
4,407  36 
2.18375 
,61583 

-3.21632 
-4.67709 
-.96998 
2.5087% 
2.11616 
-2.87586 

"""" 

l.4be13 

SLOPE=. 41488 INTERCEPT= ,38994 CORR COEFF= ,99766 

RETURN PERIOD(YEARS) WAVE HEIGHT(HS1 
"1"""""""" """3"""" 

1.1 4.5 
5.8 5.0 
19.1 5.2 
20.9  5.4 
50. 8 5.7 

108.8 5.9 

AYERAGE NUNBER OF RECORJS  PER  YEAR. 4343.2 
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DIRECTION SECTOR 

2811. - 2111. 
219, - 220. 
228. - 238. 
239. - 248. 
240. - 230. 
259. 260, 
260. - 270. 
27%. - 200, 
288. - 298. 
298. - 310. 
388. - 318. 
318. - 328. 
320. - 338. 
330. - 348. 
34%. - 358. 
358. - 360. 
368. - I!. 

19. - 20. 
28. - 30. 
39. - 40. 
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50. - 60. 

"""-"""" 

NH-8 

BEAUFORT SEA COASTAL SEDIHENT STUDY 

HAVES 170670 TO 289983 
"""""""""-1" 

SEASON: Suarer , Fa1 1 
""""""L" 

PERCENTAGE  WAVE POWER DISTRIBUTION 
tttCtri~)iii)iii)C)ii~ii~i*~~*b~)~~ 

PERCENTAGE  FREPUENEY IIEAN POWER tKW) 

.38 .24 
1.21 .54 
1.73 1.84 
2.85 1.11 
2.81 1.73 
2.77 3.03 
3.74 3.49 
5. b5 4.14 
3.77 1. 66 

33.72 6.71 
8.99 6.01 
6.37 3.72 
9.69 2.68 
4.76 2.12 
2.98 2.89 
5. bb 2.16 
3.52 .88 
4.91 .94 
7.25 1.37 
5.98 1.58 
b. b2 1.60 

I48  .41 

""""""""I """""""_ PERCENTAGE  ENERGY """"""""- 
.02 
I21 
.S8 
1 72 

1.11 
2.68 
4.18 
7.48 
2.01 

29.40 
17.26 
7.58 
4-07 
3.23 
2. 68 
3.92 
.99 

1.47 
3.18 
2.98 
3.39 

.ab 
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I__ """"~"_"""""" "" 
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! l.U! I !  I! I! II?! 7! II! I! I! I !  123! 
! I d !  I !  a! I! TI! I t !  I! 8! I! I! U! 
! L W !  I! I! I! I! II! I! I! t! I !  Il!  

! 2 . w  I !  I! I! e! I! f! I! I! I! - I! 
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WES I71 1/71 TO 181 91183 """""""- 
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""""""" 

* _""" *"""" """ "- 
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!HT181! ! !  
! ! """"""" * """"" 1 

! ) !Z -5 ! 3  -I !I -5 !5 -I ! b  -7 !7 -B !B -9 !P -1I!11-11! - ! 
. !  
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BEAUFORT SEA COASTAL SEDIMENT STUDY 

WAVE STATISTICS - NORTH HEAD SHALLOW WATER HINDCAST 

Note: This is one of two sets of "offshore" wave 
statistics in Section 3.6.2 of Part I. 
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UAVES !3/0b/70 TO 28/0?:13 
""""""""""""~~~ 

SEASDN: Summer, Fa1 1 

FERCEHTAGE FREWENCY NEAN POWER (KW)  
"..""""""""_ 

. k5 
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YCVES 13/%6!71 TO 28/11!83 """""""""""- 

DIAECTIMl 239 IO 235 

""""~"""""""""""* 

! W E  ! Save Period(secs) !Total !  
!HI(B)!  ! !  

! > !2 -3 ! 3  -4 ! I  -5 !5 -b ! * ! 
. !  

? .l$! 6!  a! I! I! b !  

! .3V 41! I! P! I' ill? 
? .dB! 15! I t !  P !  L! Zh? 
! .58! i! li! I! I! 16! 
! .ha! a! I! I! I' l !  
! .R! a? S! I! I? a! 
! .OB' t! I! e! I! 3! 

I I"""""""""1 . .  

! .?a! ;e! a! a! I! 3~ 

! .w I! a! I' I! a!  
I_"""""""""""""""-l 

!lDlhL! ?2! B! I! I! 121' 

OIRECIIUN 241 TO 245 

! W E  ! Yaw Periodlsecr) !Total ! 
!HTIlt)! ! !  
! !"""""""""I 

! > !Z -I !3 -I ! I  -5 !5  -b ! - ! 
. !  

! .11! ?! t !  I! I! IS! 
! . Z l !  3h! l! 0' I! 37! 
! .30! 45! ?! t!  1! 47! 
! .IL! a! E! a!  I! sz! 
! .3! I! L3! O! I! 13! 
! .6t! o! 3! a! I! 3! 
! .38! l! I! I! i !  8! 
! .aa! P! L! e! I! e! 
! *W! -I! a! O! O! a? 

!TDIRL! 111! 52! I! I! IbZ! 

I"""""""""-~""3 

I"""-""""""*""""l 

"""""""""*""*" 

! Y I E  ! y lve  Pwiodlsecs) ! l o t a l !  
!HiMt! ! !  

> !Z -3 !3 - 4  ! I  -5 !5 -6 ! - ! 
! !"""""""""I . .  I 



NH-29 



North Head Local Shallaw #VES 13/pb/lS TO 281D9183 
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NORTH H E A D  
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h i  n d c a s  t d a t a .  

K E I T H  P H I L P O T T  C O N S U L T I N G  LTD. 
P . O .  Box 938 
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BEAUFORT SEA  COASTAL SEDIHENT STUDY 

Current  date i s  82/27/85 
Current t i r e  is 17:45145.45 
14 YEAR AVERAGE SEDMENT TRANSPORT HIWDCAST 
WdVE DATA IS HINDCAST FROH TUKTOYMTUK N.W.T. WINDS 

This  run used the  following  sediaent  transport models 

1 CERC fornula 
2 R u m %   r o d i f i e d  CERC (flarch 1985) 
3 Swart rod i f i ed  CERC 
4 Bijker formula 
9 Enqelund and Hansen ( by h a r t  
7 Swart rodel 
8 Willis madel 
9 Van Der Graaf and  Overeen model 

19 Nielsen  rodel  (breaking waves) 
11 Nielsen nodel (non breaking naves) 
12 Flering  rodel 
13 Swart and Lmhoff  rodel 

NORTH HEAD  NODE 1, HEAN WATER LEVEL 

Profile Data 

Shoreline OIS t o  rid-tone 50.8 150.8 279.8 425.0 638.8 858.8 1187.5 2457.5 
Sed. Transport Zone Width 100.0 180.8 158.0 158.8 261.0 188,0 335.8 2365.8 

Depth a t  Centre of Zone “25 .78 1.80 1.20 1.58 1.90 2.38 2.78 
Sedinent  Tranapart Suitch On On On On On On On On 

1 one 1 2 3 4 5 6 7 0 

Input Grain Sire  Dis t r ibut ion ( a d  
Zone Dl6 D25 D35 D50 D65 075 DE4 D90 

1 t o  8 ,150 ,180 ,201 ,228 ,238 .250 ,268 ,280 Roughness  Based  on Ripple Hcic 

refraction  analysis nas t o  a depth of 2.0 reters 
beach normal azinuth =261.8 degrees 
weighted breaker  depth * .54 re ters  

NORTH HEAB NODE 2, HEAN  WATER LEVEL 

P r o f i l e  D a t a  
Zone 1 2 3 4 5 b 7 8 9 

tht 

18 11 
Shoreline 019 t o  rid-zone 23.0 bB.8 85.8 125.8 195.8 275.8 350.8 425.8 555.8 880.8 2888,8 
Sed. Transport Zone Width 50.0 21.0 30.0 S8.a 90.8 71.8 88.0 78.0 190.8 380.0 2100.b 

Depth a t  Centre of Zone .25 .60 .98 1.38 1,70 2.18 2.59 2.98 3.30 3.78 3.91 
Sedirent  Transport  Suitch On On On On On On On On On On On 

Innut  Grain S ize  Dis t r ibut ion (ON) 
Zone Dl6 D2S 035 D50  DbS D75 DE4 D9B 

1 t o  11 ,158 ,180 ,288 ,228 .238 ,258 ,268 ,288 Roughness  Based on Ripple  Height 

refraction  analysis was t o  a  depth of  3.5 neters 
beach normal azimuth =266.8 degrees 
neighted  breaker  depth = .78 reters 
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RESULTS OF ALL WAVE CONDITIONS 

NORTH HEAD MODE 1, REAM  WATER LEVEL 
GROSS SEDIIENT TRANSPORT  RBTES ( c u . ~ .  /m./yr) 

-"""""""""""-""- 

Model B ( 1 )  B( 2) E( 3) B( 4) E( 5) B( 6) e(  7) B (  8) Tatal Transport(cu.n.lyr.) 
1 ,3875Et05 
2 ,0717EtB3 
3 . l66BEM5 
4  .2808E-06 1629€+01 .2501€+01 .1655E+ll .Sfl25E+00  .5765E-02  .B759E-21  .BBBBEtBB 9180€+83 
5 .1718E+03 .2222Et03 ,146BEi.03  .9552E+02  .4162E+02  .1879E+02 ,2385Etti ,4799Et0H .9032Et85 
7  .8143E+00  .3740E+02 ,4261E62 .3848€+82 .lll4E+82  ,1428EW ,8217E-01  .1509E-92  .1797€+05 
B .2487€+03 .4P71f 4 3  .3782E+flf .2662€+03 ,1287Et93 ,4835EtB2 I l t76Et02 .3792E+81  .2241E+86 
9 .2284EtOf S267Et03 ,38b6E+83  .2535E+83  .1138E+B3  .2293€+92 .4264EtBl ,7382EtBB  .2058E+86 

10 ,312fEtB3  ,129lEt03 .615bE+B2 ,3596Et02 .1476E42 ,3794Et91 ,9340EtBI .1952EtBB .64BM+85 
11 .9535E+U2 , S687€+82  ,3857€+82 ,2664Et82 ,1298Et82 ,388BEt81 ,933lEtBB ,1950EtBB ,2984Et85 
12 I llAE+03 .1396E+83  ,868SEtPZ .5485€+82 .2Bb9EtB2 ,4816Et01 ,9949EtB0 .2687EtBB  .5423E+05 
13 .7218Et82 .2154Et03 .1525E+83  .988%+02 ,3729Et12 .7874E+Bt ,1135EtBl .2117E+BB  ,7718EtBS 
ttttiti.I)iCIIfffff))i)))~*~~#~))~))i)))fi~~~.I).I))*i)~~)il~f~f~~~))))i)~~f?i~)~)f~)*~)i~~)i*~)~~il~i)tt~~t~~~))~i 

WEAH .l376E+B3 .201BEt03 ,144BEY3 .958&EtU2 4128E+02  ,185SEt92  .2499E+01 .6526€+00 .7B!39E+BS 
S.0, .1887EtB3 .190I+BJ .1437E+83 .9815Et92 .4483€+:+82  ,13B9E+92  ,3788Et.01 .1199EtB1 .7281E+B5 
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. . . . "- _" 

NORTH HEAD  NODE 1, EAW I T E R  LEVEL 
NEGATIVE  SEDIflENT  TRANSPORT  RATES (counter clocknise nrt. beach nofaall 

Hodel B ( 1 )  BI 2) B I  3) 81 4) 61 5) B( 6) E( 7) BI 81 Total Transpart (cu,n./yr.) 
1 ,3749Et05 
2  .8609E+83 
3 .4516E+05 
4  .2888E-06  .1629E*01 ,258lEt01 . 1655E+01  ,512SEtE0  ,576JE-82  ,8759E-21 .O00BE+00 .9180E+03 

7 .8854EM1 .3739Etfi2 .426lE+12 .3848E+82 , l l l 4E t02  .1428E+81  ,8217E-01  ,1509E-02  .1797E+BS 
9 ,2178Et93 ,4898Et83 3769Et83 .2659Et83 .1287€+83 4835EtB2 ,137bEt92 .3792E+81  .2208E+B6 

5 .1560Et83 .2198Et@3 .llb5Et83 ,9548Et02 .41bXt82 .1879Et82 ,2385Et91 ,4789EtEB .88S5E+05 

9  .21 l7E+83 ,5242Et03 ,5864EtB3 .2535€+83 ,1838Et93 ,2293Et02 ,4264Et01 ,7382E1.80  .2138E+06 
10 ,388tEt03 ,1286Et03 ,6148Et82 .359%+82 .147bEt02 ,3794Et91 ,9340Et80 .1952E+.81 ,627EEt05 
11 ,9286Et.82 ,5646Et82 .3850Et82 .2663E+02  ,1298E+02 .3808Et91 .Pf31EtBI .1956Et0B ,294SEi.85 
12  ,1877EtP3 1388Et83 .86b3E+82  .5478E+12  ,2069EtP2 ,481bEtOl I 9949E+88 ,2687Et90 .5388€+85 
13 ,6733Et02 ,2847Et83 ,1524Et83 ,979EEt02 ,3729Et92 .7874E+U1 ,1135€+81 ,2117EteU ,7661Et05 
tfil))))iti)t*i)i)fftf)C)i)I*l)ffi~)*fit~f+)i)itt)~i#~))ft~4)i)€*))fif)))))i~t)i~)f€))~~))))fiit)*ii)~i~~tfi) 

H E M  ,1282Ei03 .2MlE+83 ,1438E+83  ,958BEt62 .4128E+02 .1055Et02 .2499E+01  .6526E+08  .b979E+85 
S.D. .1021Et03 .1887E+93 ,1434EtBf .916E+82 .4482Et12 . l309Et02 ,3788EtB1 ,1199EtBl ,719bEI.05 

NORTH HEAD NOM 1, flEAN WlTER LEVEL 
PERCENTAGE DISTRIBUTION OF NET SEDIHENT  TRANSPORT 

Nodel B(1) B( 2) BI 3) B( 4) B( 5) B( 6) B( 7) E( a) 
4 .01 25. 88 39.75  26.31  7.99 . e9 .BE 1 80 
5 21.54  33.17  22.31  14.56 b" 35 1.65 .36 .87 
7 ,64 30.17  34.39  24.59  8.99  1.15 187 I 00 
8 12.97 32.18  24.99  17.bb 8.56 2.68 .7B 25 
9 13.10 35, 1b 25.95 17.93 6.98 1.51 29 ,us 

10  54.81  24.04  11.52  6.74  2.77  .71  .18 .94 
11 38.98 24. b l  16.97  11.69 5.78 1.b7 ,41 189 
12  24.26  33.95  21.91  13.62  5.15  1.20 .25 .87 
13 11.11 36.26  27.88  17.42 b.&3 1.26 28 .04 

tiii)itif))t)i)tit)~f.2ti)*ii~fi)tt#))ittt)t)i)iC)tt?~)i)~)fCtCtCfii)*~~ttt)++l)*iCC+ifH)i)tf))i~~) 

MEAN 19.b2 38.58 24.93  16.62  b.57  1.33 .28 .07 
S.D. 17.63 4. b6 9. S0 b.Bb 1.91 .71 .23 88 
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1 .2149E+BP .6?65E+02 ,1147E4 
5 .4279E+03 .1251E+04 .1288E4 I 8 .5999E+03 .2719E+04 .3342E4 
7 .8421E+01 .3588E+03 .7E18E4 

9 .7116E+B3 .351RE+B4 . 4 2 7 1 i  
18 ,6b56E+03 ,4155EtB3 .3092E+ 
11 .1915€+83 .1936E+lf I 1986Ei I 12 .2771E+B3 .83BbE+83  .828bE+ 
13 .2630E+03 ,156lEt84 ,1984Ej 

~ 4 4 4 ~ ~ t 1 ~ 4 ~ 4 ~ ~ 4 ~ 4 4 4 ~ 4 4 ~ 4 4 4 4 t 4 t t 4 4 t t a  

MEAN .3482E+83 .12llE+04 .1457Eq 
5.D. .2bb7E43 .12%1E+84 .1473E+ 1 

A137E-W .IMBE+OB 
,3774E+81 .1185E+81 
.3453E+BU .2125E-03 
,2222Et02 ,8814EtBl 
.79ME41 .207bE+11 
I 1145EQ1 .3587E+80 . lmE+IIl .3583E48 
,1676Et01 .490bEtU0 
.2272EMl . S8?L+OE 

. I S M E N 1  .1534E+01 
~t+CtttttftHttt+tt+f))+I 

,7860E41  .2EIME+ll 

I 
I 
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Pauline  Cove 

A. Description of Site  

B. Site P l a n  showing nodes 

C. Data 

1. Deep Water Wave  Statistics (1970-1983) 
Scatter  Diagram 
Weibull Longterm Distribution of Wave Heights  
( P l o t  and Analysis) 
Wave  Energy  Distribution 
Wave Height Exceedence and Wave Period Exceedence 
Wave  Period  Occurrence 
Wave  Height  Persistence,  Favourable and Unfavourable 
S p e l l s  
Wave  Tables  (All Directions and at 10' Sectors) 

2. Offshore to Onshore Wave Transformation Functions 
Refraction Grid Details 
Backtrack  Example 
Spectral  Transformation Plots 

Node 1 at 0 . 5  rn above CHS Datum 
Node 2 at 0.5 m above CHS Datum 
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Pauline  Cove 

A. Description of Site 

This  site is located  on  the exposed south-facing  headland 

outside  the  cove by which it is named. See Figure 2.5. 

Again  there is no  documentary  evidence.  However, it appears 

that  there is a comparatively  narrow, coarse-grained beach 

at  the  foot of a cliff. (Forbes, private  communication). 

Nearshore  bathymetry  was  inferred  from CHS f i e l d  sheets. 

There was insufficient data to apply the  sediment  transport 

models at  the  Pauline Cove site. 
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BEAUFORT SEA COASTAL SEDIMENT STUDY 

DEEPWATER WAVE STATISTICS - PAULINE COVE 

WAVES 2/7/70 TO 28/9/83 

SEASON: Summer, Fal l  

KEITH PHILPOTT CONSULTING LTD 
P.O. BOX 938 
THORNHILL 
ONTARIO L3T 4A5 
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Peak Energy Per i od ( Seer ) 

BEAUFORT SEA COASTAL SEDIMENT STUDY Date: 9 Jan 85 
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PAULINE COVE 

DIRECTION SECTOR 

330. - 340. 
360. - 18. 
18. - 28. 
20. - 38. 
38. - 40. 
46, - 58. 
58. - 40. 
60. - 78. 
78. - 88. 
89. - 98. 
98. - 104. 

180. - 118. 
110. - 120. 
121. - 138. 
138. - 140. 
144. - 150. 
150. - 168. 
160. - 178. 
178. - 188. 
180. - 198. 
190. - 200. 
289. - 210. 
218. - 228. 
220. - 230. 
238. - 240. 
249. - 258. 
250. - 268. 
260. - 278. 

"""""""" 
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BEAUFORT SEA COhSTllL SEDIHENT STUDY 
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Stokes P o i n t  

A. Description of Si te  

S t o k e s  P o i n t  is a b e a c h   r i d g e   f o r e l a n d   c o m p l e x  about 5 km 

l o n g  and up to 700 m wide formed from sand and g r a v e l .  See 

F i g u r e  2 . 6 .  The overall c o n f i g u r a t i o n ,  and i n  particular 

t h e  ridge and swale format ion  of t h e   e a s t e r n  2 km i n d i c a t e  
format ion  due  to a l o n g s h o r e   t r a n s p o r t  from t h e  northwest, 

w i t h  progradation t o  t h e   s o u t h e a s t .  McDonald  and L e w i s  

(1973), Forbes ( p r i v a t e   c o m m u n i c a t i o n ) ,  Harper e t  a l . ,  1 9 8 5 ,  

report small rates of coastal c h a n g e   s u g y e s t i n g   r e l a t i v e  

stability. I n   c o n t r a s t ,  Readshaw (1983) s u g g e s t e d   t h a t  the  

e n t i r e  foreland is undergoing rapid e r o s i o n ,  although, on  

the  w h o l e ,   t h a t  appears u n l i k e l y .  
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BEAUFORT SEA COASTAL  SEDIHENT STUDY 

Current  date i s  02/27/85 
Current tian is 17:4!5:45.45 
14 YEAR BVERA6E SEDMENT  TRANSPORT HIMDCAST, 
WAVE DATA IS HINDCAST FROH TUKTOYAKTUK N.Y.T. WINDS 

This  run used the  fa1lcning  sediaent  tranrpott models 

1 CERC foraula 
2 Rueen% modified CERC (tiarch 1985) 
3 Swart rod i  f ied CERE 
4 B i  jker formula 
9 Engelund and  Hansen ( by Swar t  ) 
7 Swart model 
8 Willis rodel 
9 Van  Der Sraaf and Overmn model 

10 Wialoen model (breaking naves) 
11 Nielsen rodel (non breaking naves) 
12 Fleming model 
13 Swart and Lenhuff model 

STOKES POINT NUDDE 1, NEAN MTER LEVEL 

P r o f i l e  Data 

Shoreline O/S to midmne 6.3 45.8 176.3 375.0 512,s 595.0 791.0 881.8 
Sed. Transport Zone Yidth 12.5 65.8 197.5 288.8 75,8 91.0 120.0 248.0 

Depth at  Csntrc of Zone .50 1.58 3.31 4.75 4.95 5.45 6.45 8.25 
Sediment Transport  Switch On On On On On On On On 

tone 1 2 3 4 5 6 7 E 

Input Grain  Size  Distribution (N) 
Zone Dl6 D25 D3S OS8 Db5 D75 D84 D98 

1 t o  4 ,128 ,138 .1S8 ,190 ,280 .220 .240 ,260 Roughness Based on Ripple  Height 
5 t o  6 ,288 ,388 "5211 ,680 ,690 ,781 .90S .8bB Roughnar~ Based  on Ripple  Height 
7 t o  B ,178 ,290 ,234 ,250 ,268 "288 ,308 ,360 Roughness  Based on Ripple Height 

refract ion  analysis 1115 t o  a depth of 4.0 meters 
beach normal a%irUth = 48.8 degrees 
neiqhted  breaker  depth = .72 meters 

STOKES POINT NODE 2, HEAN WATER  LEVEL 

Prof i le  Data 
2 one 1 2 3 4 5 b 

Shoreline 015 t o  mid-zone 22.5 65.6 187.5 317.5 597.5 742.5 
Sed. Transport Zone Width 45.0 48.8 45.0 435.0 bS.O 225.8 

Depth at  Centra of Zone .65 1.65 2.17 4,82 5.95 7.35 
Sediment Transport Switch On  On On On On On 

Input Grain Size Dist r ibut ion l a d  
Zonr Dl6 D25 D35 D58 DbS D75 DE4 D98 

1 t o  3 ,171 .281 ,231 ,258 ,268 ,280 .388 ,368 Roughness  Based on Ripple  Height 
4 ,128 ,138 ,150 ,198 .2%0 ,228 ,241 ,268 Rouqhness  Eased on Ripplr Height 

5 t o  6 ,288 ,388 ,528 .bB0 ,690 ,788 .E88 .860 Rcughnsss Based on Ripple  Height 

refract ion  analysis was t o  a depth of 4.0 aeters 
beach normal atiauth = 01.0 degrees 
neiqhted breaker depth = .bS meters 
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RESULTS OF ALL WIVE CONDITIONS 

I '  STOKES POINT NODE 1, MEAN WATER LEVEL 
POSITIVE SEDIMENT TRANSPORT RATES (clockwise wrt. beach normal)  
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BEAUFORT SEA COASTAL SEDIMENT STUDY 

NEARSHORE PROFILE ADJUSTMENT RESULTS - STOKES POINT 

NODE 1 

Calibration  Runs and Storm Surge  Runs 

K E I T H  PHILPOTT CONSULTING LTD 
P.O. BOX 938 
THORNHILL 
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SUPPLEMENTARY DATA 
Calibration run for 42 wave condltlons 
Total time a l l  waves was 42.8 hours 

shorel Ine retreat = 1.83 metres 
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STOKES POINT 
Storm ilave Clirate for Nearshcre 

Profile ddjustnent Runs 

H ~ I r n l  
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.68 . b f  
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4. ba 
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4. aa 

a. 48 

1 1  J ~ I  a m  
13 311 a m  
12 311 8/72 

14 311 8/12 
15 311 8172 
l b  311 8/72 
17 311 8/72 
18 311 8/72 

20 311 8 / 7 2  
21 311 8/72 
22 311 8/72 
23 311 8172 
i 21 9 /72  
1 21 9/72 
2 21 9 /72  
3 21 9/72 
4 21 9/72 
5 21 7/72 
b 21 9/72 
7 21 7/72 
0 21 9 /12  
9 21 9 /72  

10 21 9172 
1 1  21 9/72 
12 21 9 / 7 2  
13 21 9 / 7 2  
14 21 9 / 7 2  
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21 21 9 / 7 2  
22 21 9/72 
23 11 9 / 7 2  

0 31 9 /72  
I :/ 9 /72  
2 31 9172 
3 31 9 /72  
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Tuktoyaktuk 

A. D e s c r i p t i o n  of S i t e  

B. S i te  P l a n   s h o w i n g   n o d e s  

C. Data 
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3 .  
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Nearshore  Profile Adjustment for Node 

Calibration Run on the Measured  profile 

Calibration  Run on the  Measured profile 
(WSKAAL=0.7) 
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Tuktoyaktuk 

A.  Description o f  S i t e  

The s i te  a t  Tuktoyaktuk comprises the   shore  of a barriel: 

which  separates  Tuktoyaktuk Harbour from Kugmallitt Bay. 

The b a r r i e r  is d e s c r i b e d  as  sandy. See Figure 2.7. 

(Forbes, 1 9 8 5 ) .  A sparse, coarse-grained beach fronts low 

tundra c l i f f s ,   b u t   t h e r e  is a s u b s t a n t i a l  deposit of sand 

close to t h e   s h o r e l i n e .  High rates of r e c e s s i o n  have been 

reported.  Kolberg and Shah, 1 9 7 6 ;  Forbes, 1985; Harper e t  

a l a ,  1985. Because the area is well s h e l t e r e d ,  i t  appears 

thermal erosion may be important a t  t h i s  si te .  
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BEAUFORT SEA COASTAL SEDIMENT STUDY 

DEEPWATER WAVE STATISTICS - KUGMALLIT 

Note: This is one of two sets of "offshore" 
wave statistics for Tuktoyaktuk, as  
explained i n  Section 3 . 6 . 3  of Part I. 

KEITH PHILPOTT CONSULTINS LTD 

THORNHILL 
ONTARIO L3T 4 A 5  

P.0. BOX 938 
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5. B 

FIGURE 
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BEFlUFQRT SER CQFISTFIL SEDIMENT STUDY D a h 1  17 Feb 85 

Kugmal 1 i t  : Scatter D iagrm f o r  Deep Water Wave Data w e d  b u t  

1970 - 1983 K m l t h  Phl l p o t t  
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BEAUFORT  SEA  COASTAL SEDILNT STULIY 

KUGtlOLLf T WAVES 251 4/70 TO 28/9/83 

SEASOH: Summer, Fa1 1 
""""""""""" 

CUM TOTAL 

3bb0s 
13942 
991 6 
553 1 
3199 
1893 
1026 

565 
358 
218 
88 
29 
13 
10 

"""1" 

CUH PROBIP) 

,999973 
,380919 
,246332 
,151116 
,887482 
, 849261 
,028832 
,915437 
~809791 
,885738 
,082484 
,891792 
I888355 
,060273 

"""""- LOBLOBIl.IP(H)) 

-4.92b876 
-.377612 
-.215754 
-.889921 

,116441 
198988 
, 258025 
,313112 
,358495 
,410137 
,491515 
,537762 
,551076 

""""""" 

. m a 2  

LO6 ( WHT 1 

-. 397948 -. 154902 
* 008008 
,113P43 
,204128 
,270754 
,342423 
,397949 
,447158 
,491362 
,531479 
568202 

.682860 
,633460 

"""" 

RESIDUAL 
""" 

-.39194 -. 15491 

,11394 
,20412 
,27875 
,34242 
,39794 
,14716 
,49136 
.53148 
,56828 
,68206 . b3347 

SLOPE= ,17247 

, eeew 

-4.92608 -. A0bb -26.33119 
-.37761 ,25384 156.29338 
-.21575 e 28175 91.31113 

,92468 ,32322 31,55296 
.I1644 ,33995 14. a9285 
,19899 ,35191 2.28718 
,25883 36341 -7.6311)l 
3031 1 .37124 -1b.83768 

,35049 ,37941 -22.72249 
,41814 ,39188 -21,62269 
.49152 I48374 -31.52446 
,53716 .41171 -35.48686 
.55188 ,41115 -37.64978 

-. 98582 ,3841 6 34.75952 

NTERCEPTz ,31896 CORR  COEFF' ,78562 



T-6 

1 GROUPS  TO BE OMITTED EROfl NEXT FIT: 

< , 4  36608 

LOG I WHT) 

-. 15498 
I BBBBl 
,11394 
,28412 
,27875 
,34242 
,39794 
,44716 
,49136 
,53148 
,56020 
,60286 
.63347 

"""" 

L06LU6 (1. /P (HI ) 
"""""""* 

-.37761 
-.21575 
I .  48582 
.I2468 
.llb44 
.19899 
,25883 
,3031 1 
,35049 
,41014 
,49152 
.53776 
,55188 

CURVE FIT 

-. 13474 -. 00829 
,18765 
,19944 
,27561 
,33759 
,39328 
,43874 
,47010 
,52629 
,58724 
,62566 
.63738 

1"""" 

RESIDUAL 

4.75105 
-.8b630 
-1.43917 
-1.87112 
-.78815 

-1.86691 
-3.71098 
-4.77855 
-1.18035 
4.40177 
5.58445 
,90570 

"""" 

-1 I lrnsb7 

SLOPE. ,83070 INTERCEPT= .17894 CORA C O W =  ,99846 

RETURN PERIOD(YEAR9 WAVE HEIGHTIHS) 
"""""""""-1 """"""I" 

1.0 4.2 
5.1 4.v 
10. 0 5.2 
20.0 5. S 
50.0 5.T 

100.0 b .  1 

AVERAGE NUHRER OF RECORDS PER YEAR= 2614.3 
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FIGURE 

40.0 

01 

38.0 

d 

IT 
25.0 

I 
01 
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15.0 

10. B 
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I I 
389.0 

1 
3sw. a a. 0 98.0 

0 I rect  I on [Deg. True1 

Kugmal1 I t : Deep Water Uave Energy 0 1rtr1 but I on 

1970 - 1983 Conrultlng Llmltmd 



KU6NALL 1 T 

DIRECTIOH SECTOR 

228. - 230. 
230. - 248. 
248. - 258. 
258. - 2b0. 
2bB. * 270. 
278. - 288. 
288. - 290. 
298. - 380. 
301. - 318. 
318. - 320, 
320. - 330. 
330. - 340, 
340. - 350. 
350. - 3b0. 
360. - 18. 

19. - 20. 
28. - 30. 
38. - 40. 
40. - 5B. 
58. - 68. 

""I""""" 

_ .  

T-8 

BEAUFORT  SEA CDASTAL SEDlHENT  STUDY 

WINES 251 bl78 TO 28/9/83 

SEASON: Summer, Fa1 1 

PERCENTAGE FREff UENCY 
-"e"""""""" 

2.82 
2. Blf 
2.03 
2.77 
3.57 
5.63 
4.17 
13.14 
8.95 
7.03 
b.01 
5.34 
3.45 
6.37 
3.88 
4.93 
6.83 
5.39 
b. 03 

.43 

HEAN  POWER ( K W  

98 
1.28 
1.79 
2.7b 
3.37 
3.14 
1.56 
5.95 
4.91 
3.15 
2.5b 
2.19 
2.39 
1.82 
.75 
.43 
1.37 
1.56 
1 . u  

.48 

"""""""_ PERCENTAGE ENERGY 
"""""""*" 

.78 

.06 
1.29 
2.71 
4.20 
7.47 
2.31 

15.61 
7.07 
5.46 
4.16 
2.92 
4.13 
1.83 
1.64 
3.33 
2.98 
3.48 

.06 

27. a8 
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U 7.0 
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6.0 

5.0 

4.0 

3.0 

2.8 

1.m 

8,0 

I 

2.0 4. a 
I- t 

6.0 0.0 10.0 

Peak Energy Perlodtsecsl 
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Duratton Excemdenc~(hows1 :Favwr&Ia Spells 

BERUFORT SEFI COASTRL SEDIMENT STUDY 

Kol* Phi 1po.t.t. 
Favourable and Unfavourable Spells Conrultlng Llnlted 



KUGilRU IT 
BEAWORl SEA CWTAL WIWT STUDY 
WAVES 2% 6/71 TO 28/9/93 
~~""~""""" 

DIRECTION ne m 231 

"""~""""""""~ """"" "- 
! W E  ! bur Pwiodhecrl !Total ! 
!HTIRI ! ! !  
! ! """""""""""""""" 1 . !  
! > !z -1 !3  -4 ! I  -5 !s 4 ! b  -7 !7 -e !B -9 !P - m w !  - ! 
I """""""""""""""""" I 

! .IO! 135! ?! I !  1! I! I! t! I! t! 115! 
! . 4 I !  27! M! I! 1! I! I!  I! I!  I! 9 2 !  

! la&#! I! t! IZ! I! O! I! I! I! I! 43! 

! I.bb! O !  I! I! I! I! I!  I! I!  I! I! 

! 2.11! #! I! I! I!  I! I!  I! I! I! i! 

! 2 . w  I! I! I! O! I! I! I! t! I! P! 
! L i e !  I! I! I! I! #! I !  I!  I!  I! O! 

.IO! s! n! I! I! a! I !  a!  e! n !  

! 1 . 3 ~  I!  I! z! IO! a!  w I! a! e! 12! 

! 1.w s! I! I! I! a! I! I! e! e! I! 

! 2.w I! I! e! e! a!  I! I! e! I!  I! 

! 3.41! e! I! I! i! I! 9!  I! #! I! a! 
! 3 . m  i !  I! s! I! e! a! e! o! I! I! 
! 4 . w  I! a!  I! a! B! w 4: a! I! e!  
! 1 . w  I! I! I! I! e! O! I! I! I! I! 
! 1.M: I! I! I! I !  I! 9! B! a! #! #! 
1"""""-""""1 """ * 1"" 1 

!tor&! f b 2 !  ez! IA!  +! a! a!  e! I! u! 
""""""~""""""""""""* 

m c m  n e  ro 241 
""""1"""" """_"""""""""""""""""" 

! W E  ! Yaw Periudkecsl !Tutal! 
M"! ! !  
! !""""""_"""""""*""""""1 . .  I 

! !Z -3 !3 -4 !I -5  !5 -6 ! b  -7 ! I  -3 '8 -9 !9  -10!18-11! - ! 

! . I O !  l ib! it! li! I! S! e! e! I!  I! 137! 
! .4a! 3~ b l !  IS! a!  a! I! a!  I! e! m !  
! . I # !  I! w 37! e! e!  e! e! IV e! 63! 

1 . 3 ~  s! 11 7! IS! a!  e!  e!  e! e! zz! 
! l.II! a! e!  34! I! I!  I! I! I! I! 34! 

! 1.61! O! I !  I! I !  I! I! I! I! I! 7! 
! 1.90! I! I! O! #! I !  #! I! 0' I! i !  
! ?.a! O! I! I! I! I! I! I! I! I! 9! 

! 2 . W  O! I! a! I !  I! I! I! I! 9! I !  

! 3.4P! O! I! I! I !  I! I! I! I !  #! I! 
? 3.7W I! I! I! I! e! I! O! I! I! I! 
! 4.H! e! e! t! I! I! b! I! e! e! e! 
? 4.30! I! I! #! I! I! I! I! I! I! I! 

! MI! I! I! a!  I! I! e! e! I! I! I! 

! 3 . w  I! I! a!  I! a!  I! e! I! I! I! 

! LM! I! I? I! a! I! I! I! a!  e! a!  
1 """"""""""-"I"_ * 1"""""" I 

!!OW! 141' 97! in! ?2! I !  I! I!  I!  I! 369! 
""""""""""""""""-I----I 



PILCTION 248 TO 2 9  
~""""""" 

!WE ! Have PKlCdtSEC5b !Total !  
?HTlH)!  ! !  
! !"""~"""""""""""""I 

! ) !2 -3 !3 4 !4 -5 !S -b !b -7 !7 4 !B -9 !9  *jI!II-lL! * ! 
. !  

L""""""""""""""-~"""""""""-l 

! .II! BS! If! Z! I! I! I! I! L! I! Pb! 
! .ID! H !  #! I !  Z! I! I! I! I! I! 
! .M! I! 25? 35! I! I! I! I! 8!  I !  P! 
! 1.w I! I! 57! 2! I! I! I! I? I! 59! 
! I.D! I! I! I! 22! I! I! I! I! I! 22! 
! 1.61! I! I! O! 15? I! I! I! I! I! Ib!  
! L~I! I! a!  e! I! z! I! I! I! I! 2! 
! 2.21! a!  I! I! I! 3! I! #! I! I! 5!  
! 2 . w  I! I! I! I! a !  I! I! I! I! I! 
? 2.81! I! I! I! I! I! I! I! a!  t! P! 

! 3 . w  11 I! t! I! I! I! a! I! a! I! 

! 4 . 1 ~  a!  I! I!  t! a! I! I! I! I! I! 

! 3.11! I! I! I! I! I! I! I! I! I! I! 

! Lie! I! i! I! I! B! I! I! a! I! I! 

! 4 . w  I! I! I! I! I! I! I! I! I! I! 
! LU! a! I! I! I? a!  I! I? e!  I! I! 
1"-""""""""""""""""""""""""1 

!TOT&! In! la! R! 41! 6!  I! I! I!  I! 369! 
""""""""""""""""""""""" 

!MAYE ! Yare PeriPdlsrcrl !Total ! 
!HTINI! ! !  

~"""~"""""""~""""""""""~I 

! !2 -3 ! 3  -4 !4 -5 !5 -6 !b *T'!7 -0 !8 -9 !? -iI!lI-ll! - ! 
. !  

1"-""""""""""""""*""""""""1 

! .II! BB! tt! z! 2! I! I! I! I! e! w !  
! * 4 I !  d! Ill! 2!  I! I! I! I! I! I! IU! 
! .?I! 1! Zb! 43! $! I! a! P! I! I! 72! 
! l.M! I! I! 54! &! +! I! I! t! I! be!  
! l.U! I! I! Z! n !  I! a! 1! S! I! 74! 
! IAI! I! I! I! 4 l !  I! I! I! I !  I! 44! 
! 1 . w  a!  I! a! I! a! e! a!  a! I! 8! 
! LH! I! I! I! a! I !  I! I! I! I! I! 
! 2 . w  I! I! I! a! I! Z! I! I! 3! Z! 
! 2.W! I! I! I! I! S! Z! I! I! I! 2! 
! LII! S! I! I! I! S! I! I! I! I !  a!  
! 3.41! #! I! S! @I I! I! I! t! I? I! 
! 3.7I! I! I! I! I! I! I! I !  I! I! I! 
! 4 . 3 ~  I! I! I! I! a!  I! I! I! I! I! 
! 4*3@! I! I! I! I! I! I! I! I! I! # ?  
! 4.611 I! I! I! I! I! a! I! I! i !  I! 
1""""""""""""""""""*""""""1 

!tal&! ISB! IJI! ID$! 124! is! I !  I! I! I! 593! 

mwam SEA comx zmmr srmr 
WUES 251 b171 TO HI9183 """""""_"" 

DIAECTIM 2U m 211 
"--""""" 

"*""""""""""""""""""" 

!WE t Lur PCT~OQ~IKU !Total! 
!#TI11 ! ! !  
! !""""""""_""""""I I 

! ) !2 -3 !3  -4 ! I  -5 !5 -6 !b -7 !7 -8 !a -P !9 -11!11-11! - ! 
. .  

t """"""""""_ * "" __ "" - 4  

! .I#! 7W 3! 21! I! I! I! I! I! I! ID?! 
! .II! 21! 1W! a! 3! I! I! I! I! I! 11I! 
! .n! I! 38! BI! I !  #! I! I!  I! I! US! 
! l .M! I!  I! 12s: I b !  I! I! D! 8! I! I%! 
! f.U! I! I! 2! 51! I!  I! I! I! I! a! 
! i.bI! S! a! I! 31! 4! I! I!  I! I! 4l !  
L 1.H! I! I! I! I! 17! I! @! I! I! II! 
! 2.21! e! I! I! I! la!  I! I!  I! #! IB!  
! 2 . w  I! I! I! I !  s! I! I! a!  I! I !  
! 2 . w  e! I! I! e! 5! I! I! I! F 
! L l l !  I! I! I! I! #! 2! I! I! I! Z! 
! 3.41! I! I! S! I! I! I! I! 9! I! I? 

! 4.M! O! I! a! #! I! I! I! a! I! I! 
! I.U! I! I! I! I! I! I! I! I! I! 9! 
! L b l !  I! I! e! I !  I! I! I! #! I! I! 

! MI! I!  I! I! I! I! I! I! I! a!  I! 

I """ """"""""""- I 

!ma! 112: 141: zu! LIZ! 12! a! I! I! I! w 

4 
I 
c. 
w 

IIRCCTION 27I TO 2BI """"""- 



ilLtl il il il iOb  iBT i6B1 ipll ilfE iEIl i'WlUi 
"""""~"""""""""- 

I """""_ """"~"~"""~1 

il ;I is it il il il il il il iW't i 
il iI il il il il il i# il il iK'b i 
is in il il il il il il it il ii't i 
il it il il it il il i6 il il illT i 
it il il il il il il il il il ilt'S i 
it il il il if il il il I# il ill't i 
ia il il il iEE il il il ii il d8.Z i 
iE il il il iBi i2 il il il il ilS'2 i 
il il iI it il ib il il il il ilZ'E i 
ia il il iI iI iZZ iU il iU it iM'l i 
i19 ;I ii il ;I iEl its il il il iW'1 i 
ilH il il il ;I is i#1 i1 il il ilT'I i 
ibSl il il ii it iE ill itll il il ilS'1 i 
is2 ii il il il X it if1J ill! ii ilf' i 
iLbC il il il ;I iZ iP iS2 i51E ill1 iR' i 
iKE il il il ii iS il i61 iH iW1 ill' i 
I """"""-"""" """"""11"" 

i - iI1-lIilr- bi b- 8; B- ti 1- Pi 9- Si S- bi b- Ci I- ti < i 

i(Y11Hi 
ilWli (SJlSjpOIJld 111(( i MU& 

.. ,"""""""- """"""11" 
1I .. 

IO .. 

""""~""""""""""""- 

"""""""1 

w OI eez WIIBIIII 



""- " " _  ""- "" "" 

"""" 

1% 01 IP WOIUMIP 
a """""""""""-~"" 

i92P il il il if1 ipZ XS i#l ilz im illoli 

il il ;I il ;I il il il it il ii9.t i 
i8 il il il il il il il il i6 iWt i 
il il il il il il il il il iI iWt i 
;I il il il il il il il il il iU5 i 
i# ;I il il il ;I il il il i1 iltT i 
il il i8 i# ;I il il il il ii ill's i 
it il il ;I it il il il il il iW'L i 
iS1 il iI iI ;SI il i6 il il il i#'t i 
iPI il il it il iPI ii iB il il iU'E i 
ill il il il il ill il il in il ilb'l i 
ii i1 il il il i8 if il il iI iWI i 
i?Z il il ;I il il iS? i1 iI iI ilP'I i 
i69 il il il il il i1 i# il il iW't i 
isll il il il il i0 il i15 ill il iK' i 
ill ;I il il il it it iC iKI i6t ib' i 
iW1 il it il il il il it ifI in1 ill' i 

,- "" *"""""""""_-"""" 

,"""" - _"" """"""""", 
i - iIl-lIiJi- bi 6- Bi 3- Ii I- Pi 9- Si E- ti 1- Pi S- Ei < i 

I1 i tY1 UIi 
i IWl i F~lW!JW urll i 3Mi 

.. I** """" """"""""- .. 

.. 
I1 

"*""""~"""""""" 

"""""""_ LC 01 OK 11111J3311U 

"""""""_ Tslbm @I lLI? JR 53111111 
A4RlS IHBYIrn WISW m 11Im#l 



ibfb il il il ill iEl iPf isBl iIH ibbT i11Oli 
""""""""""""""""""~""- 
,"""""""""- ~"""""""""" 

;I il i4 il il i# il il it i1 iWl i 
i6 il il il il il il il il il ill'+ i 
iO il ;I il il il ;I il il il iW't i 
;I il il il il il il il il il i11'1 i 
il il il il il il il il il il ilt'f i 

is il il tl is il il il il il il6'2 i 
iB il ;I ii iD il ;I il iB il iIS'E i 
it il il il iE il il il il il iU'Z i 
iI il il il il if il i8 ii il ili'l i 
itl il il il il il iE1 ;I il i# iW.1 i 
iE il il il il iI itf il il il ilt'l i 
i1i il iI ;I il iE i9 iEP i1 il ill'l i 
ipBl il il il il il iE iBb ith il ill' i 
is&! il ;I il il iZ iE ill i681 ib9 ilb' i 
iW il il il il il ii! iU i8S iW ilt' i 

i - iIl4lilI- Si 6- Bi B- Li 1- Pi 9- Si 5- Ci b- Xi S- Zi < i 

tI i IU)IHi 
IQlli (I2dSJpO!Nd aAW i 31wlli 

il il il i8 il i# il il il i# i11.S i 

.. I 1"~"""""""""""""""""- 
#I .. 

.. 

"""" """_ Ob 01 #f MIi3MIU 

i%8 i# il il il il iSS iRE iL?S ir8l i711101i 

il il il il iB i@ il ;I il il ii9.t i 
il il il il il il il il il il ilf't i 
il il  il il ;I il it il il if iM'b i 
il il iB il il il  il il il ill'E i 
il ;I il il il  il il il il il ilt'S i 
il il il il il il il il il iI illT i 
il il il iD il il ;I il i# il iBU'E i 
il il il il il  il it il ;I iI iK't i 
il il il il il il il il  il  il iR'l i 
il il il it il it il il it il i06.T i 
il ;I il il  il il iI il il  il iW.1 i 
i72 il 4 il iI il iEZ il il il iK'1 i 
it8 il il il ;I il ill iZf il il ilS'l i 
XU1 il  il  il il ill iE iCIl iH il ill' i 
itel il il il il  il iI iU irll ipI ilk' i 
itEE il il  il i# il X if2 iLE iLT2 i4l' i 

i - ill-#!ilT- hi 6- Bi 8- Li 1- Pi 9- Si I- ti t- Si S- Ei ( i 

"_"""""""""""""""~"~""" 
I """- """"~"""""""""""~ 

,"""""""""-""____________""- 
.I """"- - """"""""- "" ' 
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i 3Allli 

.. L, 

tI 

i lF?oli (EJaS)pOINd aAQ 
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""""""" 
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BEAWWT SEA WASTRL SEDIEHl STUDr 
MKS 2% 6171 10 2BIVJ83 """""""_ 

DlREClIOW 41 TU SD 
""""_""* 

"""""""- """" - """"""" 
!Hk ! Ikvr Pniod(rpcs1 
!HT(I)! ! !  
! !"""""""*"-"""""I . !  
! > !z -3 !3 -I  !4 -5 !s -& ! b  -7 !7 -a ! B  -P !9  - ~ B - I I !  ! 
b"""" """""""_"""" I 

! . I#!  287! a! 29! 7! i! I! I! I! I! 379! 
? .+I! I l l !  195! 29! 9!  Z! O! I! I! I! Jlb! 
! . T I !  I! 64! a! II! i! I! I! I! I! I%! 
! 1 . W  D! I! n! II! Z! I! I! I! I! W !  
! I.U! I! I! I! M! 2! I! I! #! I! U !  

? I.?#! I! I! I! I !  b !  I! I! I! #! 6! 

! La! I! I! e! t! I! 5!  I! I! I! 5! 

! 3.11! I! I! I! I! I! I! I! S! I! I! 
! 3,4I! I! i! I! R! #! a! I! I! I! I! 
! LTI! i! I! I! I! I! I! 1! I !  I! I! 

! L 3 D !  I! I! I! #! I! a! D! I! e! t!  
! 1.M! P! I! I! I! I! I! I! I! I! I! 

!IOl&? 3pB! 314! 2i5! HI! 2 I !  6 !  I! 1! I! LIPS! 

! 1 . w  e! t! e! a! I! I! P e! I! n! 

! 2.21' e! I! o! I! s! a! I !  a! I !  5! 

2 . w  I! I! I! e! B! t !  I!  I! B! I! 

! 4 . w  I! I! I!  I! m! I! a!  I! I!  I! 

I """" ""_ "" * """""""- 1 

"""" "" ** """""""-" """" 

#IRECTIOII SI 10 M 
"*""""""* 

""""""""""""""""""""""""I 

! W E  ! Yavr Perictdlwsl !lotal! 
!HI (11 ! ! !  
! !"""""""""""""""""-I . !  
! > !? -3 !I -4 !4  -3 !s -6 ! b  -7 !7 -3 !e -9 !P -IO!~O-II! - ! 
I" """"""~""_""""" * """""- 1 

! .it! U! b! I? I! I! I! I! e! I! IO! 
! .a! IZ! 17! I! I! I! I! I! I! D! ZP! 
! . 7 I !  I! I !  I !  I! I! *! I! I! I! I !  

! l.N! I! I! I! I! I! 01 a! a! I! O! 
! 1.Y! I! I! I! t! I! I! I! I! I! I! 
! I.PI! I! i! S! I! I! e! I! P! #! O! 
! 2.21! I! 1! I! I! I! O! E! I! I! O! 
! 2.51! e!  I! I! I! &! I! I! O! I! I! 
! 2.81! I! i! e! I! I! I! I! l! I! i! 
! 3.11? O! I! I! I! a! D? I! P! I !  I! 
! 3.41! I! I! I! I! O !  I! I! I! I! I! 
! 3.71! I! O! a! I! I! O !  I! E! i! a! 

! 4.H! e!  I! a! I! I! #! I! D! I! I! 
! 4*M! I! t! @! I! I! I! I! I! I! I! 
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BEAUFORT SEA COASTAL  SEDIRENT STUDY 

TUKTOYAKTUK  WAVES 3/ 7/78 TO 281 9/03 """""""""-_""- 
SEASON: Surrer Fa1 1 
""-1"""""" 

CUH TOTAL 

36408 
12886 
11016 
9S23 
6839 
4712 
2947 
1536 

416 
28 1 
119 

17 

""""" 

ea9 

48 

CUI! PROBIP) 

999973 
e 351726 
I 382563 
.247823 

,129419 
,888942 

,121973 
,111 1426 
.095521 . BB3268 
,001899 
.e00467 

"""""e 

, m 3 a  

.e42187 

L06L06(1./P~H)l 

-4.922299 
-.343140 
-.284670 
-.2i7629 -. 138934 
-,051585 

,830154 
,138245 
.219616 
,200215 
.353726 
,395412 
,471167 
,522513 

""""""" 

-. 69897 -. 52208 -. 39794 
-.30103 
-.22185 - ,15498 
-.e9691 
-.84576 

,641 39 
,07918 
.11394 

l4b13 
,17689 

. e e ~ e  

SLOPE= ,14666 

LOHWHT) 

-. 698970 
-. 397948 
-.301B30 -. 221 049 
-, 154902 
-,896910 -. 0457Sl 
,080898 
.84  1393 
,079181 
,113943 
,146128 
.176891 

"""" 

-, 522879 

RESIWK 
"1"" 

-4.92230 -.01346 -24.22774 
-.34314 -. 14707 137.14211 

-.21763 -. 12946 48.44578 -. 13093 -. 11792 27,83633 
-.e5159 -. 10Sll 12.14010 

.8301S -.e9195 1.14895 
,13825 -. 87727 -6.99884 
,21962 -. k534 -13.96704 
,28828 -.05527 -19.95350 
.E373 -. 04567 -24.98422 
,37544 -I 83955 -29.77220 
,47111 -. 02844 -33.89941 
,52254 -. 02891 46.46666 

INTERCEPT* -.89754 CORA C M F P  ,75922 

- ,204ba -. 13931 01.40203 
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2 GROUPS TO BE OIITTED FROH  NEXT FIT: 

LOGIWHT) LOGLO6Il./P(H~) CURVE FIT RESIDUAL 
""""  """"""" """"- -""I" -. 39794 
-.30183 
m.22185 -. 15498 
-.e9691 -. 04576 
,04139 
,87910 
,11394 
14613 

,17689 

.ween 

-.28468 
-.21763 - ,13893 
-.@5159 

.l#3815 

.I3825 
,21962 
,28028 
,35313 
,39544 
,47111 
,52234 

-. 3391 I 
I. 29525 
- I 24398 -. 18516 -. 12541 

-I 88535 
,0401 7 
,803Sb 
,11122 . M 4 3  
,19549 

-. e5930 

I4 34044 
1.33819 
-4.77872 
-b. 13097 
-4.40675 
-3.11749a 
-1.22514 
-.28142 
1.01431 -. b 2 w  
3.58603 
4.56863 

SLOPE= ,64302 IWTERCEPT= -.I5096 CORR COEFF= ,99123 

RETURN PERIODIYEARS) WAVE HEIGHT(HS) """""""""- """""""- 
1.8 1.6 
5. 0 1.8 

10.1 1.9 
20. P 2.8 
50, B 2.1 

188.8 ' 2.2 

AVERAGE  NUMBER OF RECORDS  PER  YEAR= 2600.6 1 
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BEAUFORT SEA COASTAL SEDIMENT STUDY 

TUKTOYAKTUK WAVES 3/ 7/78 TO 20J 9 / 0 3  
""""""""""_____I_ 

SEASON: Surner , Fa1 1 

DIRECTIOR SECTQR 

220. - 238. 
230. - 240. 
248. - 250. 
259. - 268. 
260. - 270. 

' 270. - 280. 
288. - 298. 
298. - 308. 

""""""""* 

380. 318. 
310. 320. 
328. - 338. 
339. - 340. 
348. - fSI. 
350. - 3b0. 
368. - 10. 

18. - 20. 

PERCENTME FRERUENCY 
""""""""*I" 

1.24 
1.83 
1.96 
3.83 
3.65 
5.16 
b.24 

13.82 
11.55 
12.92 
7.99 

19.62 
b.22 
9.89 
3.59 

28 

MEAW POWER (KY) 

.11 
15 

. l b  
,23 
.25 
.38 
.42 
.b0 
.88 
96 

.89 
1 . w  
.02 . Sb 
.18 
a 9 9  

"*""""""- 

PERCENTABE  ENERGY 
""""""1"" 

.21 

.42 
.47 

1.33 
1.36 
2.96 
3.91 

14.13 
13.86 
18.44 
14.58 
16.11 
7.63 
7. 68 

.Tb 

.04 
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BEAUFORT SEA COASTAL  SEDIIIENT STUDY 

Current date i s  03/25/05 
Current  time is 13:47:16.72 

14 YEAR AVERAGE SEDIHENT  TRANSPORT HINDCAST 

WAVE DATA IS HINDCAST FROH TUKTOYAKTUK N.W.T. WINDS 

This run used the  following sediment transport models 

1 CERE formula 
2 Bueen's aodified CERE March 1985) 
3 Swart modified CERC 
4 Bijker formula 
S Engelund and Hansen ( by Swart 1 
7 Swart model 
8 Willis model 
9 Van Der Graaf and Overean mudel 

10 Nielsen model (breaking naves) 
i t  Nielsen node1 (non breaking waves) 
12 Fleming model 
13 Swart and Lenhoff model 

TUK LOCAL NODE 1, HEAN WATER LEVEL 

Profile Data 
lone 1 2 3 4 5 6 

Shoreline 015 t o  rid-zone 5.8 30.6 80.6 311.6 599.1 1174.1 
Sed. Transport Zone Width 11.6 38.8 62.8 4D8.0 175.0 975.8 

Pepth a t  Centre of Zone .25 .A5 1.25 1.85 2.45 3.38 
Sedirent  Transport Switch On On On On On On 

Input  Grain Size  Distribution  ha) 
Zone Dl6  D2S D35 D58 D65 D75  D84  D90 

1 t o  4 ,188 ,280 ,458 ,788 7.888 18.280 18.408 10.688 Roughness Based on 2091 
5 t o  6 ,100 ,130 .150 ,180 ,288 .220 ,248 ,240 Roughness Based on Ripple Height 

refraction  analysis uas t o  a depth of 3.3 reters 
beach normal atiauth =283.5 dcqrecs 
weighted breaker depth .59 re te rs  

TUK LOCAL NODE 2, MEAN WATER LEVEL 

Profile Data 

Shoreline 01s to aid-zone 4.3 21.8 77.5 146.5 265.0 433.9 558.5 677.5 802.5 896.8 971.8 
Sed. Transport Zone Width 8.5 25.0 88.0 58.0 187.8 151.0 100.B 139,b 112.0 75.8 75.0 

Depth at  Centre of lone .25 .65 1.10 1.24 1.E6 2.15 2.45 2,75 3.87 3.37 3.70 
Sedirent  Transport Snitch On On On On On On On On On On On 

1 one 1 2 3 4 5 6 7 8 9 18 11 

Inpu t  6raIn  Site  Distribution (mm) 
Zone Dl6 D25 D35 DS0 DL5 D75 D84 D91 

1 to 7 ,188 ,150 ,358 .A00 1,080 1.588 3.580 6.088 Roughness Based on 23390 
B to 11 ,188 ,138 ,158 .180 ,288 .220 .240 ,260 Rouqhness Based on Ripple Height 

refraction  analysis was t o  a depth of 4.2 meters 
beach  normal ariruth =286.5 degrees 
weighted breaker depth = .A0 d e r 5  
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BEAUFORT SEA COASTAL SEDIMENT STUDY 

NEARSHORE PROFILE ADJUSTMENT RESULTS - TUKTOYAKTUK 

NODE 2 

Calibration Runs 

KEITH PHILPOTT CONSULTING L T D  
P.0 BOX 938 
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TUKTOYAKTUK 

Prof i 1 e Ad justrent Runs 
Storm Wave Climate for Nearshor 

Hs (a) 
.55 . b0 . b3 
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52 
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59 
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, bl  
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.5? 
I48 
1 4 4  
140 . f b  
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* 25 

1.ue 
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3. b7 
3.66 
4.2b 
4.40 
4.53 
4. b0 
3.05 
2.04 
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3.45 
4.14 
4.73 

5.19 
5.72 
6.87 
b .  19 
b ,  45 
6.  bb 
b .  06 
b. 07 
b ,  b5 
7.23 
7.41 
7. s0 
7.80 
9.59 
6,83  
6.04 
7.40 
6.29 
5, bS 
7.92 
8.83 
7.99 
0.07 

8.0b 
8.15 
0.72 
8.51 
8.41 
0.24  
7.99 
7,22  
1-22  
7.22 
7.22 
7.22 
7.22 
7 .22  
1.22 
7.22 
7.22 

4.98 

e, e0 

HR D D / H t l / Y  
8 1 f  4172 
1 11 9/72 
2 11 9 /72  
3 1J 9/72 
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5 11 9/72 
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1 11 9 /72  
0 1 J  9172 
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18 I /  9 / 1 2  
11 11 9172 
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13 11 9/72 
14 11 9/12 
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1 21 9 / 7 2  
2 21 7 / 7 2  
3 21 9/72 
4 21 9/12 
5 2f Ql72 
b 21 9 /72  
7 2f 9 /72  
9 21 9 / 7 2  
9 21 9/72 

10 21 9 /72  
1 1  21 9 /12  
12 21 9/72 
13 21 9/72 
14 21 ?f72 
15 21 9/12 
Ib 21 9 /12  
17 21 9/72 
18 2, 9/72 
19 21 9/72 
20 21 9 / 7 2  
21 21 9/72 
22 2, 9/72 
23  2f 9/72 
0 31 9/72 
1 3t  9/72 
2 31 9/72 
3 3 t  9172 
4 31 9/72 
5 31 9 /72  
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