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SUMMARY 

A float survey at the proposed airport outfall extension 
was carried out on August 2, 3 and 4, 1978. The purpose was twofold: 
to obtain a good indication of the water movement in the outfall area 
during incoming and outgoing tides; and to determine i f there was a possi
bili t y of sewage reaching the beach from an extended outfall. At the same 
time soundings were carried out along the proposed outfall extension line 
to obtain the bottom profile. 

The results indicate there was no significant on-shore movement 
of water from the proposed outfall location, 305 metres (1000 feet) from 
the high tide mark. The float results and theoretical dilution calculations 
indicate there would be low total coliform concentration at the shoreline. 

It was recommended that the present airport outfall be extended 
along its present alignment to discharge 305 metres (1000 feet) from the 
high tide mark. 
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1 INTRODUCTION 
In the Sandspit Airport Assessment Report of July 1978, there 

was a recommendation to extend the outfall to a point beyond the lowest 
low tide mark. 

In order to determine what the length should be, and to obtain 
information on the water movement in Shingle Bay, a float survey was car
ried out on August 2, 3 and 4, 1978. In addition, soundings were carried 
out along the proposed outfall extension alignment to determine the bottom 
profile. 
2 MATERIALS AND METHODS 
2.1 Floats 

The floats used were the vane type and were designed to operate 
at 3 depths: 1 metre, 5 metres, and 10 metres. The vanes were made from 
wood and hardboard, assembled in the vertical plane at right angles to each 
other. The dimensions of each vertical vane was about 0.3 metres high by 
0.7 metres across. The vane assemblies were suspended from plastic bottle 
floats with the horizontal centre line of the vanes at the required depth. 
The floats were ballasted by steel weights. 
2.2 Float Launching Point 

The launch point for the float observations was about 305 metres 
(1000 feet) from the high tide mark on a line projecting from the existing 
outfall. It was marked by a buoy after being located by manouvering the 
survey boat along the outfall alignment until a pre-set sextant angle lined 
up with the two markers on shore. The first marker was at approximate high 
tide mark on the alignment and the second, 600 feet to the north, was on a 
line at right angles to the outfall alignment passing through the first marker. 
The marker positions are shown in Figure 1. 
2.3 Procedure 

Floats were launched at the marker buoy on four occasions during 
the survey. Each launch constituted a "run". After launching the floats 
drift was watched and their positions were determined at intervals during the 
run. The position was calculated by measuring the angles between three 
fixed points on shore from the survey boat which was positioned by the float. 
The position was then plotted on a map. A run was terminated when the floats 
moved too far away from the i n i t i a l point to be observed from shore or the 
weather deteriorated. 
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In addition, two runs were carried out from a point about 200 
metres north of the launch point. The purpose was to determine i f there 
would be any advantage in locating an outfall where the bottom dropped off 
more rapidly from -the high tide mark than along the outfall alignment. 

Wind conditions were observed during the runs and were obtained 
from the airport weather office. The information is shown in the figures. 
2.4 Soundings 

The soundings were carried out at intervals along the existing 
outfall alignment extension. The distance from shore at each spot was 
calculated trigonometrically from the measured angle between the two fixed 
markers on shore. 
3 RESULTS 

The float movement plots are shown in Figures 1 through 6. In
cluded in the figures are the details concerning each run: date, time 
period, tidal conditions, and wind direction. 

The bottom profile along the outfall extension alignment is given 
in Figure 7. 

The results indicated that there was no significant onshore move
ment during a rising or a falling tide. The float movement was away from 
or reasonably parallel to the shoreline. 

During several runs some difference in the movement of the floats 
was observed that appeared to be related to the float depth. When a l l three 
floats were launched, the lm float generally moved a l i t t l e more rapidly 
away from the launch point than the 5m and 10m. This was attributed partially 
to wind in the case of run No.l, which was offshore despite the airport 
reading of light N.W. In study No.2 on the morning of August 3, the lm float 
moved more rapidly than the 5m and 10m. This is possibly due to current 
rather than wind which was from the S.E. and light. Runs 3 and 4 may also 
have been affected by the wind which was quite strong from the S.E. No.3 
was near the top of the tidal rise so the water movement may have been 
slackening off, and run 4 was at the start of the f a l l when movement was 
toward Sandspit. The effect was noticeable with the lm float; there was 
l i t t l e difference in the movement of the 5m and 10m floats when they were 
launched together. 

Runs 1 and 2 were stopped when i t became very difficult to 
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continuously track the floats. It was observed that when the floats moved 
out of the bay and more into Skidegate Inlet their rate of movement increas
ed and i t became difficult to track them. Runs 4 and 5 were stopped when the 
wind began gusting to 26 knots from the south east and water conditions be
came unsafe. 

Floats launched from the point nearer the government wharf, Figures 
3 and 6, exhibited similar movement to those launched from the outfall exten
sion alignment. 

The sea bottom profile, Figure 7, along the outfall extension 
alignment shows quite a distinct drop off starting about 80 metres (600 feet) 
from the approximate high tide mark. At 305 metres (1000 feet) the depth is 
about 28 metres (90 feet) at lowest tide situation. At a high tide, depth 
is about 35 metres (115 feet). 

The results from the float surveys indicate that an outfall extended 
to about 305 metres (1000 feet) from the high tide mark should result in ex
cellent dispersion of the airport sewage with l i t t l e chance of high concentra
tions at the beach. Theoretical coliform concentrations at the beach were 
calculated using the Rawn-Palmer outfall dispersion formula. Assuming even 
dispersion, with no water movement and wind effect taken into account, theore
tical total coliform concentrations at the beach would be low; 431, 1054, 
and 54 per 100 ml. for, raw sewage only from the airport, raw sewage from the 
airport and community and treated sewage from the airport and community re
spectively. Currents away from the beach would reduce these levels. Details 
of the calculations are given in Appendix A. 

No heavy on-shore winds occurred during the float survey. Airport 
weather records show winds from the north to west quadrant about 26% of the 
time. The summary is shown in Appendix B. As wind can affect surface move
ments, which can in turn influence bacteriological concentrations, there could 
be periods when the total coliform concentrations at the beach would be above 
the theoretical values discussed above. However, with floats indicating over
a l l water movement away from or parallel to the beach, and taking into con
sideration the planned treatment of the sewage discharge and the fact that 
the beach is not being used for swimming or the taking of shellfish, i t is 
considered that heavy on-shore winds will not produce any significant problems, 

- 3 -



4 CONCLUSIONS 
It is concluded that: 
a) the water movement in Shingle Bay on both rising and falling 

tides appears to parallel or be away from the shoreline; 
b) an outfall discharging 305 metres (approx. 1000 feet) from the 

high tide mark on a line extended out from the existing out
f a l l will permit adequate dispersion of the airport sewage; 
it will also be adequate for the total sewage flow from the 
airport and community of Sandspit. 

5 RECOMMENDATIONS 
It is recommended that the outfall for the Sandspit Airport sewage 

collection system be extended to terminate 305 metres (about 1000 feet) from 
the high tide mark. 



FIGURES 

id 

ud 

m 

- 6 -



S H I N 6 L £ 

t 

l 9 : 5 7 _ \ \ ^ ^ ! 2 ° 
1 t <L 

D A T E : A U G U S T 2, 1978 
TIME : 1828 to 2020 
TIDE : FALLING 1406-19,5 ft. 

2008- 7-3 ft. 
OI4l -2».3ft -

W I N D : From N W Light 

L E G E N D 
• I m. Float 
• 5 m, Float 
• 10m. Float 

0 100m 
Approximate Scale 

19:25—V*. 
Marker 
Position 

Start at 18:28 

Note 
Dash Lines join Float positions 
at the observation time 

F I G U R E I S H I N G L E B A Y F L O A T S T U D Y - No. I 
- - 7 -



• JOm Float 

F I G U R E 2 S H I N G L E B A Y F L O A T S T U D Y - N o - 2 
- 8 -



S H I N G L E B A Y 

• 
13:40 A 

I2-50 

Release Point 

Start at II*. 15 
• 

11:45 

D A T E : AUGUST 3, 1978 
TIME : II.-I5 to 13:40 
T I D E ; RISING 08:38- 3«4ft. 

14:40 - 20-1 ft 
WIND: From SE - Moderate to 

15 Knots 

L E G E N D 
A 5m Float 

0 10 Om 
Approximate Scale 

-Existing Otf'tfall 



\ 
\ 
\ 

\ 
\ 16:20 

\ 
\ 
\ 

A \ 

15:15 

S H I N G L E BAY 

Sandspit 
Airport 

D A T E : AUGUST 3,1 978 
TIME : 13:40 to I6.*20 
T IDE : FALLING I4:4J - 2CI ft. 

20.*43 - 6.7 ft. 
WIND : From S E -- Heavy 

Gusting to 26 Knots 

Release Polnt^J^ 40 

" l 4 00 

L E G E N D 
5 m 
10m 

Float 
Float 

Existina/Outfall 

0 100 m 
Approximate Scale 

Note 
Dash Lines Join Float positions 
of the observation time 

F I G U R E 4 S H I N G L E BAY F L O A T S T U D Y - No. 4 



* I6!20 

1 5 : 1 5 

SHINGLE BAY 

Release Point 

DATE : AUGUST 3,1978 
TIME : 14:00 to 16:20 
TIDE ; FALLING I4;4I -20.1 ft-

20 43- 6-7 ft-
WIND : FROM SE Heavy 

Gusty to 26 Knots 

Existing Outfall 

L E G E N D 

5m Float 

0 100 m 
Approximate Scale 

F I G U R E 5 S H I N G L E B A Y 
- 11 -



SHINGLE BAY 

\ 

\ 10.10 

./5 + IOm 
Release Point 

10*10 
9; 20 

D A T E : -AUGUST 4, 1978 
TIME : 08.*50 to 1 0 : 1 0 
T I D E ; LOW S L A C K 08: i3-3 ' I ft. 

TO R ISE 15:06-20.5 ft 
WIND From NW Light Breeze 

Release Point' 

Existing Outfall 

L E G E N D 
• I m. Float 

Jk 5m. Float 
• 10m. Float 

'\ \ 

I- 1 
0 100 m 

Approximate Scale 





M l 

l i d 

* 

APPENDIX A 

- 14 -



APPENDIX A 

Sewage Dispersion at Sandspit Using the Rawn-Palmer Dispersion Calculation 

Dilutions at the water's edge at low tide and high tide conditions are 
determined using: 

a) the present sewage flow from the airport pump station 
discharging to the outfall; 

b) the estimated sewage flow from a system serving both 
the airport and the community of Sandspit. 

The detailed calculations are not shown, they were carried out by computer 
program using the following information: 

a) Airport Sewage 
Flow: 55 gpm small wet-well pumping rate 

i'. does not include contribution 
from residences downstream of the 
force main 

Outfall Diameter 8 inches 
Depth over Outlet 90 and 120 feet 

b) Airport plus Community of Sandspit 
Flow: estimated using a maximum population 

of 1000 persons 
100,000 gpd discharged at a 4x average 
flow ̂  277 gpm 

Outfall Diameter 8 inches 
Depth over Outlet 90 and 120 feet 

The calculation gives dilutions at distances from the centre of a sewage 
plume where i t theoretically reaches the water surface. In this case, two 
distances were used: 600 feet, the approximate horizontal distance to the 
shore from the end of the proposed outfall extension at low tide, and 1000 
feet from shore at high tide. 

The dilutions are given in the following table: 
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DILUTIONS AT SHORE 

J S 

Airport 
Sewage 

Airport + 
Community Sewage 

low tide 
(90' over outlet) 

11,989 4,746 

sm 

high tide 25,860 10,100 
.mm (120*over outlet) 

Using total coliforms as the indicator since they occur in the highest 
ll— numbers in sewages and assuming concentrations of 5 x 10 per 100 ml 

in the raw sewage, and 2.5 x 10^ in treated sewage (95% reduction), 
following are the theoretical concentrations at the shoreline: 

Apt.Sewage 
Only 
(raw) 

Apt.& Sandspit 
Comm. Sewage 

(raw) 

Apt.+Comm. 
Sewage 
(treated) 

•twt 

low tide 431 per 100 ml 1054 per 100 ml 54 per 100 ml 

••Mm* 

(90' over outlet) 

urn. high tide 
(120' over outlet) 193 per 100 ml 495 per 100 ml 25 per 100 ml 

id 

M 

•M 
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