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Gabriola Streamkeepers—Water levels and quality 

Observations at Coats Marsh, Gabriola Island 
—with notes on Coats Marsh Creek, East Path Creek, and Stump Farm Streams. 
References: 
RDN Coats Marsh Regional Park, 2011–2021 Management Plan, Appendix A. 

Coats Marsh hydrology . 

Coats Marsh RP and 707 CP Trail Maps:  Maps Y and Z. 

Gabriola Stream and Wetlands Atlas . 

Coats Marsh Species Checklists . 

 
THIS FILE (Field Observations 2015) IS A SUPPLEMENT TO: 

 “Observations at Coats Marsh, Gabriola Island” File: 673. 

 

For an up-to-date list of supplements see here .  

http://www.rdn.bc.ca/cms/wpattachments/wpID2222atID4517.pdf
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http://www.nickdoe.ca/gabriola.html#coatsmarsh
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Field observations—2015 
The observations reported in the Coats Marsh hydrology report were made on May 8 and May 
11, 2015.  Rainfall in these notes are as recorded at the time; they have not been corrected. 

The site was visited again on June 24, 2015 (day –24). 
A visit to Coats Marsh a couple of days ago produced a surprise.  In 
spite of the lack of rain and warm temperatures, the open-water 
level in the marsh was as near as I could judge as it was in early 
May, when it was higher than usual at that time of year.  The marsh 
bed must be really tightly sealed against leakage into the ground, 
and the combined subsurface, littoral, and open-water area greater 
than the open-water area would leave you to believe.  Interesting.  

The site was visited again 
on July 14 (day –4). 
Photos left.  The 
lack of rain, warm 
temperatures, and 
north-westerly 
wind is at last 
having an effect.  
There was a drop 
in the June water 
level of roughly 
8 inches (200mm). 

The concrete walls 
of the cistern 
were above the 
water level, but 
as before, I could 
not detect the 
slightest movement 
of water from or 
in the cistern.  
The water level in 
the cistern is the 
same as outside. 

The site was visited again 
on July 20, 2015 (day +2). 
At south side of 
cistern, level was 
–400mm below the 
top. 

The water level was 
–300mm [previous 
day 0.95 ft = –290 
mm] below the 
bottom of the 

http://www.nickdoe.ca/pdfs/Webp668.pdf
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outlet pipe at the scale by the bridge.  This is off the scale.  
Graduations are 0.1 ft.  Photo below. 

 

 

The site was visited again on August 1, 2015 (day +14). 
At south side of cistern, level was –510mm below the top. 

The water level was –360mm below the bottom of the outlet pipe (8-
inch) at the scale by the bridge. 
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August 4, 2015 (day +17) 

Extensive coverage of water-lily pads (Brasenia schreberi).  Two 
spinning “dust devils” were observed, starting on the north shore of 
the marsh and moving on to the open water.  They were accompanied by a 
startlingly loud roar, comparable with a noisy truck, foaming water 
and spray, about 6-10 feet high lasting perhaps only 30 seconds but 
moving rapidly in a chaotic fashion.  Some reed canary grass and dead 
branches thrown several feet into the air.  Light wind, mostly clear 
sky, warm.  Level at the cistern –
510 mm below. 
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August 6, 2015  (day +19)  

The water level was 1.24 ft = –378 mm below the bottom of the outlet 
pipe by the bridge.   

 

August 9, 2015   (day +22) After rain (revised to about 5 mm) 

Level at the cistern –500 mm below the uneroded concrete top. 

The water level was –380 mm below the bottom of the marsh outlet pipe; 
hence, Coats Marsh Creek was completely dry.   

August 10, 2015  (day +23)  Flow from the drainage pipe from private 
property into Coats Marsh Creek below the weir finally ceased. 

August 14, 2015  (day +27)  No rain. 

Level at the cistern –535 mm below the uneroded concrete top. 

The water level was –415 mm below the bottom of the marsh outlet pipe. 

August 16, 2015   (day +29)  No rain. 

The water level was –420 mm below the bottom of the marsh outlet pipe. 
Coats Marsh Creek monitored at the culvert on the trail at the west 
end of the park was completely dry. 

August 21, 2015  (day +34)  No rain. 
Level at the cistern –565 mm below the uneroded concrete top. 
Dropping at 4.6 mm/day. 

August 27, 2015  (day +40)  No rain. 
Level at the cistern –583 mm below the uneroded concrete top. 
On making my way back from the cistern a short distance through the 
woods to the trail, I was surprised to see, sitting at the top of the 
slope in the middle of the trail, what I took to be a cat, about 50 
feet away.  It was silhouetted against a very bright sun-filled gap in 
the trees, so I couldn’t see its face, but it appeared to be watching 
me with curiosity.  I walked slowly towards it, still not entirely 
sure what it was, and then, in its own good time, it slowly turned and 
flew off languidly into the trees.  Not a cat of course, but a great 
horned owl.  The owl reminded me of the raven that used to check me 
out when I sat under a certain tree in the woods, usually to keep out 
of the rain, just quietly contemplating and letting my mind wander 
after I’d put away my notebook and completed my latest set of 
measurements at a petroglyph site I was researching some years ago.  
Good company and shared curiosity on Gabriola is not always human. 

August 28, 2015  (day +41)  Rain, 4mm recorded at El Verano. 
August 29, 2015  (day +42)  Rain, 10mm recorded at El Verano. 

August 30, 2015  (day +43)  Rain, 3mm recorded at El Verano. 

Level at the cistern –560 mm below the uneroded concrete top. 
The water level was –433 mm below the bottom of the marsh outlet pipe.  
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The rise in water level at the cistern of 23mm is compatible the 
observed 17mm of precipitation.  The marsh is acting as a big puddle.  
The beaver dam at the weir site appears to affect the level by slowing 
down changes in the marsh level.  In future, I am only going to use 
the cistern results in the reports. 

Diagrams below show the cistern results only left, and the weir pipe 
results only right. 

 

  

 

 

 

 

 

 

 

 

 

 

 
September 2, 2015  (day +46)  Rain, 2mm recorded at El Verano. 
September 3, 2015  (day +47)  Rain, 2mm recorded at El Verano. 
 

September 4, 2015  (day +48)  Rain, 1mm recorded at El Verano. 
Level at the cistern –565 mm below the uneroded concrete top. Despite 
5mm of rain since the last observation, the water level has dropped. 

The water level was –422 mm below the bottom of the marsh outlet pipe. 
Coats Marsh Creek at the trail culvert dry. 

September 6, 2015  (day +50)  Rain, 5mm recorded at El Verano. 
September 8, 2015  (day +52)  Rain, 1mm recorded at El Verano. 

September 9, 2015  (day +53)  Level at the cistern –575 mm below the 
uneroded concrete top.  The water level was –430 mm below the bottom 
of the marsh outlet pipe.  Coats Marsh Creek at the trail culvert dry.   
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September 13, 2015  (day +57)  No rain.  Level at the cistern –593 mm.  
Water is falling more slowly than before—about 2.7 mm/day.  Reading 
taken at dusk, and while kneeling down doing that something flew right 
over my head, I could feel the down-draft of its wings.  Not my friend 
the great horned owl though, it was smaller with a faster wing beat.  
Protrusions of reeds/sedges/grasses becoming more numerous out in the 
marsh.  Photo above is September 14. 

September 15, 2015  (day +59)  Rain (trace), 0.2mm. 
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September 16, 2015  (day +60)  No rain.  A 2nd gauge installed, this 
one at the marsh.  Level at the cistern –600 mm.  Beavers still active 
in the woods on the south side near the weir.  Photo September 20. 

September 20, 2015  (day +64)    Rain 6.3 mm since last visit. 
The gauge at the marsh showed 9 mm compared to El Verano’s cumulative 
6.3 mm.  Short sharp showers at this time of year lead to variations 
in precipitation at different places on the island. 

Level at the cistern –592 mm below the uneroded concrete top. 

This 8 mm rise since the gauge was installed indicates the level rises 
by the amount of rainfall.  There is little or no inflow from any 
other source.  The water level was –405 mm below the bottom of the 
marsh outlet pipe. 

September 25, 2015  (day +69)  Rain, 11.9 mm recorded at El Verano 
since last visit.  Marsh gauge showed 11.5 mm. 
Level -587 mm at cistern.  A small frog at my observation point and 
two very busy clusters of water boatmen (Hesperocorixa spp.??) about 
40 in each cluster.  They are black, look like they have oval beetle-
like shells, and are not elongated like mosquitoes; four “legs”—you 
can tell I’m not a biologist.   

September 28, 2015  (day +72)  Level at the cistern –600 mm.  No rain. 

October 1, 2015  (day +75)  Level at the cistern –608 mm.  The lowest 
of the year.  No rain.  Despite the low water level, the marsh appears 
in good shape — ducks, red and blue dragon flies, many small birds 
among the reeds, water boatmen, plenty of open water, and the stranded 
littoral fringes are still soft mud.  The rate of fall in the water 
level when days are sunny remains about 2.7 mm/day. Photos. 
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October 5, 2015  (day +79)  Level at the cistern –614 mm.  Rain, 1 mm 
recorded at El Verano since last visit, 0.2 mm at the marsh. 



July 13, 2016 File: 673d 

 D33 

October 8, 2015  (day +82)  Level at the cistern –605 mm. Rain, 8.1 mm 
recorded at El Verano since last visit, 7.7 mm at the marsh. 

October 11, 2015  (day +85)  Thanksgiving visit.  Level at the cistern 
–601 mm.  The water level was –393 mm below the bottom of the marsh 
outlet pipe.  The level at the cistern seems to be dropping faster 
than the level at the weir — isolated pools of water forming?  Rain, 
11.3 mm recorded at El Verano since last visit, 10 mm at the marsh.   

October 16, 2015  (day +90)  Level at the cistern –610 mm, lowest ever 
so far.  Rain, 2.6 mm recorded at El Verano since last visit, 2 mm at 
the marsh.   

October 20, 2015  (day +94)  Level at the cistern –606 mm.  Rain, 2.4 
mm recorded at El Verano since last visit, 3 mm at the marsh. 

October 24, 2015 (day +98)  Learned that the beavers were introduced 
into the marsh from Hoggan Lake by former landowner Clyde Coats. 

October 25, 2015 (day +98)  Level at the cistern –612 mm.  Rain, 2.1 
mm recorded at El Verano since last visit, 2 mm at the marsh.  Half a 
dozen scaups widgeons, but very few ducks otherwise. 

WATER QUALITY TEST (east end) 

pH 7.3 
Specific conductivity 76μS/cm  (58μS/cm at 13.33ºC in flask) 
Specific conductivity 58μS/cm  (44μS/cm at 13.25ºC in large bucket) 
DO 5.4 mg/L (saturation 53%, 13.8ºC, 99.3 kPa in flask). 

October 27, 2015 (day +101)  Level at the cistern –598 mm.  Level at 
the weir –414 mm.  Strange differences between the two locations.  
It’s going to be an interesting winter. 

Rain, 6.6 mm recorded at El Verano since last visit, 8.5 mm at the 
marsh. 

October 29, 2015 (day +103) 

Rain, 20 mm recorded at El Verano since last visit, 19.5 mm at the 
marsh.  5 scaups widgeons near weir, 15-20 near cistern.  They’re very 
shy. 

WATER QUALITY TEST (west end) 

pH 7.3 
specific conductivity 183μS/cm  (140μS/cm at 13.28ºC in marsh) 
DO 8.8 mg/L (saturation 86%, 13.8ºC, 100.4 kPa in marsh). 

WATER QUALITY TEST (east end) 

pH 7.6 
specific conductivity 95μS/cm  (74μS/cm at 13.89ºC in marsh, care taken 
this time to ensure no bubbles around the sensor, not checked last 
time) 
DO 9.7 mg/L (saturation 97%, 15.1ºC, 100.4 kPa in marsh). 

Rain has raised DO?  Sounds reasonable.  Slightly alkaline because the 
sedimentary bed is partly marine? 
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Level at the cistern –568 mm. Level at the weir –374 mm.     

November 1, 2015 (day +106) 

Rain, 50 mm recorded at El Verano since last visit, 67.5 mm at the 
marsh, but includes some morning rain not measured yet at El Verano. 
Beautiful rays of sunshine breaking through the clouds to the 
southwest as the very heavy rain tapered off.  Many ducks, perhaps 
three dozen enjoying the fresh water, scaups widgeons I think, but 
still not sure what type. 

Level at the cistern –456 mm, up a whopping 112 mm.  Level at the weir 
–270 mm, up 104 mm.  Water is at the bottom of the anti-beaver cage.  
Response to rain is evidently instant, as expected, but unexpectedly 
large.  The marsh is collecting more rainwater than the gauge?    

November 2, 2015 (day +107) 

Rain, 14 mm recorded at El Verano since last visit, 0.8 mm (trace) at 
the marsh; a time-of-day difference. Level at the cistern –455 mm.  
With binoculars looking at their heads instead of just their backsides 
as they flew away, could see that the “scaups” are actually widgeons 
(white foreheads).  Also a few mallards around being idle out in the 
centre. 

Since October 27, the marsh has risen 143 mm after 84 mm of rain 
(× 1.7).  If there’s no substantial inflow, then the only source of the 
extra volume I can think of at the moment is that of drowned 
vegetation (reed canary grass, water lilies, tussocks) and trapped air 
bubbles within it. 

Run-off from exposed lake bed normally below water would contribute to 
a disproportionate rise in level, but it’s hard to believe that such a 
large area of exposed bed exists without it being noticed.  I suppose 
it is possible that the extra water is ground-water inflow from the 
surrounding basin, but the speed of the rise, and the abruptness with 
which it stops when the rain stops, augurs against the theory that any 
inflow from distant sources is responsible.  Whatever the cause, the 
effect should diminish as the level gets higher, but will it? 

November 5, 2015 (day +110) 

Rain, 1.8 mm recorded at El Verano since last visit, 2 mm at the 
marsh.  Level at the cistern –478 mm, a significant drop in level that 
cannot be just evaporation. 

Since October 27, the marsh has now risen “only” 120 mm after 86 mm of 
rain (× 1.4).  Maybe there is something to the air-bubbles in tussocks 
theory (Nov. 2).   

Inflow from distant up-slope sources can be ruled out as an 
explanation as it doesn’t explain why the marsh level should drop 
after its initial rise.  If however the inflow is shallow ground-water 
moving rapidly over impervious clay beneath unsaturated soil 
immediately surrounding the marsh, I suppose a gradual up-welling of 
the water table in the top soil (by wicking) could pull water back 
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from the marsh after its initial rise.1  This effect, if it exists, 
would not be apparent in summer when rainfall is light, because the 
severely unsaturated soil would simply soak up the rain and lose it 
again by evaporation before it became flowing groundwater. 

November 7, 2015 (day +112) 

Rain, 16 mm recorded at El Verano since last visit, 18 mm at the 
marsh.  Level at the cistern –445 mm, a rise of 33 mm observed 
immediately after the rain stopped. 

A very autumnal-looking marsh, very quiet with only the sound of rain 
drops still being shed from the trees, a band of mist hanging above 
the water, the hardhack and tasselled reeds turning tawny amidst small 
clumps of sedges that retain their green, the sky dark and 
threatening, and the rising-water encroachment into the forest along 
the grassy and shrubby shoreline now very apparent. 

November 9, 2015 (day +114) 

Rain, 2.5 mm recorded at El Verano since last visit, 3 mm at the 
marsh.  Level at the cistern –438 mm, a rise of 7 mm.  There’s a 
pattern; the marsh level rises about twice as much as expected in its 
immediate response to rain.  I don’t get it.  The factor of two just 
seems too big. 

Two ducks flew across the marsh and came down in front of me (a 
surprise as they usually do the opposite; taking-off as soon as I 
appear).  Not widgeons, but gadwalls, one with bright orange on its 
bill when the sun caught it.  Dabblers with broader, more shovel-like, 
bills than the widgeons.  Checked out by a raven.  Bright, sunny, cold 
NW wind. 

November 10, 2015 (day +115) 

Just a trace of rain recorded at El Verano since yesterday, none at 
the marsh.  Despite this, level at the cistern –432 mm, another rise, 
which does hint at inflow from beyond the open water area. 

Checked out the drainage channels observed last May near the park 
boundary at the main entrance.  All were wet, but none contained even 
standing water yet alone water flowing into the marsh.  There were 
muddy puddles in the ruts of the path on the west side of the 
entrance, but they were just that, puddles.  Nothing that could be 
contributing significantly to the rise in the level of the water in 
the marsh. 

November 11, 2015 (day +116) 

Minor adjustment to baselines.  Rain, 6 mm recorded at El Verano since 
last visit, 8 mm at the marsh.  Level at the cistern –426 mm, a rise 
of 6 mm.  Three buffleheads apparently greatly enjoying a freshwater 

                                                           
1 See Figure 21, p.43, Floodplain Water Level and Precipitation,  in Jerad D. Bales & Douglas A. Walters, Relations 
between floodplain water levels, instream dissolved-oxygen conditions, and streamflow in the Lower Roanoake 
River, North Carolina, 1997–2001, Water-Resources Investigations Report 03-4295, US Dept. of the Interior & 
USGS, 2004.   
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bath.  Only one or two other ducks in the distance (widgeons?).  Level 
at the weir –238 mm (still using SPB, but established a WPB). 

November 16, 2015 (day +121) 

Rain, 25 mm recorded at El Verano since last visit, 32 mm at the 
marsh.  Level at the cistern –342 mm, another sharp rise of 84 mm.  
Level at the weir –190 mm SPB, –83 mm WPB.  Since October 27, the 
marsh has now risen 256 mm at the east end and 224 mm at the west end 
after 135 mm of rain at El Verano (× 1.9) and 151 mm at the marsh.  
That’s a lot to explain.  Cold, wet, miserable. 

 

 

 

Scales are 
local, not 
CWB. 

 

 

 

 

 

 

 

 

It looks as if in summer, as the water level drops, the marsh begins 
to break up into two (or more?) semi-isolated pools with their own 
water levels.  A Google Earth shot from June 7, 2015, hints at this in 
that the west-end elevation at the weir is indicated at 99 m AMSL; yet 
the east-end is shown as only 98 m AMSL.  Because the resolution is 
only 1 metre, the difference is anywhere in the range 0–2 m, but that 
there is any difference at all is interesting, but can’t be said with 
confidence to support ground observations made later in the summer.  
The beaver dam is without doubt restricting water flow from the main 
lake to the weir area. 

The same satellite imagery gives an indication of why the water level 
is rising so unexpectedly rapidly.  The area and perimeters of the 
marsh were measured on the Google Earth imagery as follows (not incl. 
the 0.25-ha bay at west end beyond the beaver dam): 

Open water in early June (approx. as waterline not always clear): 
area = 4.5 ha; perimeter = 980 m; elevation = 98m AMSL 
Littoral/riparian zones: 
area = 6.8 ha; perimeter = 1.08 km; elevation = 100.5 m AMSL 
area = 8.1 ha; perimeter = 1.16 m; elevation = 101.5 m AMSL. 
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The 101.5-m contour quite plausibly defines the original glacial 
meltwater basin as defined by thick layers of gleysol and is, in this 
image, 1.8 times the area of open water.  The extension beyond the 
summer waterline, as shown in the satellite imagery, in terms of area, 
is mainly along the north shore of the marsh and less so on the 
eastern side, even though drainage channels have been observed 20 m 
inland and gleysol 30 m inland on the east side. 

The favoured explanation for the rapid rise in water level at the end 
of summer is thus that the open-water area is accumulating rain 
captured from the immediate perimeter of the shallow saucer-shaped 
marsh, an area defined by underlying gleysol.  The water has not far 
to travel, mainly does so in well-established rills in the claggy 
ground, and thus adds to the rain captured by the open water with 
little delay. 

Simple, and hard to believe only because the area of the littoral zone 
of the marsh is easy to underestimate, particularly if you do not 
often visit the north shore where reaching the waterline is a scramble 
through reedy mire. 

This though remains conjecture as water flowing down into the centre 
of the basin has yet to be observed. 

November 18, 2015 (day +123) 

Rain, 13.5 mm recorded at El Verano since last visit, 18 mm at the 
marsh.  Level at the cistern –294 mm, a rise of 48 mm.  Level at the 
weir –105 mm SPB, +02 mm WPB.  For the first time ever, bottom of the 
cistern clearly visible. 
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Flooding of the reed-canary-grass area of the marsh along the north 
shore extensive.  The water is in channels, though the flow was not 
strong enough to be observed, extending visibly up to 60 m from open 
water.  Green sedges are good indicators of their presence (photo 
left), which in one place that was observed goes right up to the edge 
of the forest (photo right). 

  

The 101.5-m contour appears to be 
a fair indicator of the limit of 
surface or very-near surface 
water.  Everything with canary 
grass is interspersed with flooded 
drainage channels. 

A lone drainage culvert [East Path 
Creek] with standing water on the 
east side was also observed about 
90 m from open water.  It was 
however in forest, not marsh.  

November 19, 2015 (day +124) 

No rain recorded at El Verano 
since last visit, only a trace at the marsh.  Level at the cistern –
280 mm, a rise of 14 mm despite lack of rain.  Level at the weir 
–87 mm SPB, +24 mm WPB. 

Established new baseline levels at the weir using laser level.  The 
old ones were badly in error. 

WATER QUALITY TESTS (west end) 

specific conductivity 97μS/cm  (77μS/cm at 14.8ºC sample bottle) 
pH = 7.3 
DO 9.0 mg/L (saturation 92%, 16.8ºC, 102.0 kPa sample bottle) 
 
water from drainage pipe left bank below the weir: 
specific conductivity 89μS/cm  (71μS/cm at 14.7ºC sample bottle) 
pH = 7.1 
DO 8.3 mg/L (saturation 85%, 16.7ºC, 102.0 kPa sample bottle). 
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Knowledgeable local resident advanced the “there are two springs” 
theory, but the conductivity measurements and other observations don’t 
support it.  The bedrock is Gabriola Formation sandstone, which does 
support minor ponding in depressions, but is usually too fractured to 
generate springs much above its contact with the underlying shale of 
the Spray Formation.  However, residents are much better acquainted 
with the history of the marsh than I. 

The beaver dam is not old and is still being worked on.  Level of 
marsh (the “outer” marsh, east end) was eye-balled by a resident 300-
400 mm higher on the marsh side than the weir side (the “inner” marsh 
or bay above the weir, west end). 

Outflow into Coats Marsh Creek channel 0.2 L/s leakage from baffle + 
0.3 L/s from right bank + 1.0 L/s (guesstimate)from drainage pipe.  
One L/s would require rainfall of 320 mm/day on 270 m2 (the flooded 
area)— totally unbelievable.  The pipe drainage area must be much 
greater.  The forest, or downstream bedrock fractures, are soaking up 
all the outflow as there is no flow lower down the channel under the 
bridge.    

Since October 27, the marsh has now risen 318 mm at the east end and 
327 mm at the west end after 149 mm of rain at El Verano (× 2.1)and 169 
mm at the marsh (× 1.9). 

November 25, 2015 (day +130) 

Rain, 13 mm recorded at El Verano since last visit, 15 mm at the marsh 
(frozen).  Level at the cistern –222 mm, another sharp rise of 58 mm.  
Level at the weir +38 mm SPB (equivalent, submerged and at the limit 
of measurability), +150 mm WPB. 

Since October 27, the marsh has now risen 376 mm at the east end after 
162 mm of rain at El Verano (× 2.3) and 184 mm at the marsh (× 2.0).  
The level at the weir has risen 452 mm, in part, as a result of 
leakage through the beaver dam. 

Made a measurement of the difference in levels between the marsh 
(“outer”/east) and the marsh weir (“inner”/west) using two poles and a 
Suunto inclinometer.  Outer marsh was 430 mm higher.  Hence: 

SCB above outer:    222 mm 
pole 1 mark above outer:  1015 
SCB above pole 1 mark =  -793 
pole 2 mark above pole 1 mark: 0 
SCB above pole 2 mark =  -793 
inner above pole 2 mark:  -1445 
SCB above inner =    652 
WPB above inner:    -150 
SCB above WPB =    802 
CWB above WPB:    647 
SCB above CWB =    +155 mm 
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With this calculation it is possible to show the levels both sides of 
the beaver dam relative to the primary base CWB. 

If this determination is right, the marsh level is now [day 130] 
within 100 mm of the concrete baseline.  Outflow was quite strong 
mainly over the baffle (≈150 mm above, no measurement of flow, 
probably <10 L/s).  There was slight flow through the outlet pipe, 
roughly 0.2 L/s.  The drainage pipe below the weir on the left bank 
was flowing at roughly 1 L/s, much as before.  

Mixed flock of widgeons (10) and buffleheads (15) out on the water.  
Bright sunshine.  

November 29, 2015 (day +134) 

No rain.  Level at the cistern –218 mm, only a 4 mm rise.  Level at 
the weir +165 mm WPB, (+56 mm SPB equivalent), a 15 mm rise.  The 
outflow of around 7 L/s is less than the inflow to the inner marsh 
area through the beaver dam. 

Outflow into Coats Marsh Creek channel mainly from water overflowing 
the baffle, flow from the drainage pipe less than last time, only a 
minor flow from the outlet pipe as before, very little water from the 
right bank.  Once it stops raining everything looks pretty stable. 

Marsh has ice cover, but there is still open water around the margins 
where most ducks were, but one duck was walking unsteadily like a 
Saturday-night drunk out on the skim of ice! 

December 2, 2015 (day +137) 
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Rain 9 mm recorded at El Verano since last visit, 12.5 mm at the 
marsh.  Level at the cistern –192 mm, a 26 mm rise.  Level at the weir 
+160 mm WPB, (+51 mm SPB equivalent), a 5 mm drop.  Even with rain, 
the baffle overflow is now pulling down the level—did the beavers do 
some repair work? 

Flows much as before, just a bit diminished.  The water in the marsh 
is now within 150–200 mm of the top of the beaver dam.  Lots of low 
cloud, a day of dusk. 

December 4, 2015 (day +139) 

Rain 22.5 mm recorded at El Verano since last visit, 30 mm at the 
marsh.  Big difference, wonder what that was about.  Level at the 
cistern –170 mm, only a 12 mm rise.  Level at the weir +238 mm WPB 
(scale), (+129 mm SPB equivalent), a sharp 78 mm rise. 

Debris from the old beaver dam (I don’t think it’s active) is now 
keeping water from flowing freely over the baffle.  Water height, 
which should have been +231 mm above the baffle was only +50–60 mm 
above and flow was weaker than a couple of days ago.  Outflow into 
Coats Marsh Creek channel mainly from water from the outlet pipe now 
flowing strongly (>5 L/s), flow from the drainage pipe on the left 
bank minor, as before, and very little water from the right bank.  
Coats Marsh Creek lower down now flowing more strongly than these 
figures would suggest.   

Photo:  Beaver dam 
38-metres long 
holding up well. 

The East Path 
Creek, first noted 
on November 18 is 
now flowing.  It 
makes its way 
through salal and 
forest and then 
breaks up into 
rivulets and rills 
in waterlogged 
grassland where 9 
inches of Saturna-
soil covers a 
sandstone plain 
(102m AMSL).  The 
gradient from here 
to the marsh 

proper is very low.  Flow at the culvert (diameter 31 mm, depth 12 mm, 
flow 1.2 ft./s Brunton, Q = 11.8 L/s).  This is the first drainage 
channel I have seen from outside the immediate area of the marsh.  The 
source is the land along the north side of the apple orchard.  It 
clearly is not a spring.  Buffleheads. 

December 7, 2015 (day +142) 
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Rain 50.5 mm recorded at El Verano since last visit, 70 mm at the 
marsh.  Another strange big difference.  Level at the cistern –130 mm, 
only a 40 mm rise.  Level at the weir +433 mm WPB (scale), (+324 mm 
SPB equivalent), a sharp 195 mm rise. 

The East Path Creek is flowing at close to capacity (diameter 31 mm, 
depth 22 mm, flow 1.09 m/s float, Q = 53.1 L/s).  The outlet of this 
culvert is not perched.  This little hitherto-neglected creek is 
pouring a lot of water into the marsh now its riparian sides are 
flooded.  Perhaps this is the “spring” oft referred to. 

Lots happening hydro-wise. 

Although debris from the old beaver dam continues to keep water from 
the baffle, the depth over the sill still only +90 mm, the backup so-
caused is allowing water to flow over the debris.  Flow over the 
baffle is now very strong, stronger than from the outlet pipe, which 
is now flowing at capacity as its inlet is totally submersed.  All in 
all, the total flow is probably now in excess of 100 L/s, which, 
together with the completion of flooding round the perimeter, probably 
accounts for the now only modest response of the marsh level at the 
east end to rain. 

December 9, 2015 (day +144) 

Lots happening hydro-wise.  Light showers; it’s rainbow time in the 
fitful sunshine. 

Rain 41 mm recorded at El Verano since last visit, 49 mm at the marsh.  
Level at the cistern –109 mm, a 21 mm rise. Outflow from the marsh is 
slowing, but not yet stopping, the rise in response to rain. 

Level at the weir +664 mm WPB (scale), (+555 mm SPB equivalent), 
another sharp 231 mm rise.  Water is now leaking through, and 
overflowing, the beaver dam in increasing quantities producing 
flooding at the weir, and reducing the difference in water level 
between the marsh proper (east or outer end) and the area around the 

weir (west or 
inner end). 

Startling 
thought:  it may 
be that but for 
the beaver dam, 
the marsh would 
have gone dry 
this summer. 

This flooding of 
the deck doesn’t 
appear to be a 
serious problem, 
tho’ there’s a 
bit of gullying 
where the deck 
joins the berm.   
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The East Path Creek is flowing at capacity (diameter 31 mm, depth 31 
mm, flow 0.71 m/s float, eddy at the entrance, Q = 53.7 L/s). 

Theoretical 8-inch PVC pipe flow 3% gradient is about 36 L/s at 
capacity, but I stand to be corrected on that. 

Debris from the old beaver dam continues to keep water from the 
baffle.  Roughly 156 L/s (width 0.6m, depth at the baffle 280 mm, 
surface velocity 0.76 m/s Brunton, lambda 1.2). 

Flow from the drainage pipe on the left bank into the creek bed below 
the weir stronger, about 2 L/s, and is keeping the drained area in the 
private property at a fairly constant level despite the change in 
level of the marsh. 

December 11, 2015 (day +146) 

Rain 9.5 mm recorded at El Verano since last visit, 12 mm at the 
marsh.  Level at the cistern –112 mm, a 2 mm fall.  Outflow is finally 
putting a ceiling on the level. 

The East Path Creek is also flowing more slowly in spite of additional 
rain (diameter 31 mm, depth 17 mm, flow 0.46 m/s float, Q = 19.5 L/s). 

The NE Arm drainage (Map 2.20) overflowing the trail - first time this 
observed.  Several channels, one measured 14 L/s, so followed it down 
to the marsh through flooded glades intersected with rivulets.  At the 
marsh, measured 85 L/s (1.5 m wide, 0.54 deep, 0.23 m/s float, lambda 
0.85), but this measurement was crude and could be an under-estimate. 

REALITY CHECK 

Consider 25 mm of rain in a day,  a lot. 

INPUT 1:  rain on to open water beyond the beaver dam 
         = 0.025 × 46500 m2 = 1,163 m3 
INPUT 2:  rain on to open water in the bay around the weir 
         = 0.025 × 2300 m2 = 58 m3 
INPUT 3:  moving into marsh from perimeter 
         = INPUT 1 (level has been rising twice as fast as rain when 
little output) 
TOTAL rain input = 2,384 m3 

If the marsh were at a steady level, the outflow would need to be 
2,384 m3 a day = 28 L/s for one day, which is not all that much. 

In fact the marsh level is not steady, it was up to December 11 
rising, and the outflow was much greater than 28 L/s.  So there must 
currently be a significant extra source of water.  Is this East Path 
Creek and NE Arm combined? 

On December 9 and 11, it was in the 100-150 L/s range.  And the 
estimated outflow on December 9 was 192 L/s (pipe + baffle) with a 
flow in Coats Marsh Creek of 244 L/s. 

http://www.nickdoe.ca/pdfs/Webp661.pdf


July 13, 2016 File: 673d 

 D45 

Difficult to avoid the conclusion that the flooding that is occurring 
is mainly due to a recent inflow from the flooded NE Arm and areas 
east of the marsh.  If true, the level of the marsh should revert to a 
lower level fairly rapidly once the rain eases off. 

Photos.  December 11, NE Arm of the marsh -  a seasonal swamp 
(meadows, woodlands, and alder-groves) extending almost 500 metres to 
the east, now completely unable to soak up more rain. 



July 13, 2016 File: 673d 

 D46 

The NE Arm and 
the East Path 
Creek, which 
drains land 
north of the 
orchard, only 
flow to the 
marsh during 
prolonged 
periods of 
heavy rain.  
The eastern NE 
Arm especially 
has been part 
of the marsh’s 
catchment for 
only a few days 
this fall.   

No springs 
seen, just 
drainage. 

 

December 14, 2015 (day +149) 

Rain 17.5 mm recorded at El Verano since last visit, 27 mm at the 
marsh.  Level at the cistern –96 mm, a 16 mm rise.  No longer a ×2 
rise in response to rain, but still a rise.  

Rain 27 mm recorded at El Verano since last visit to the weir.  Level 
at the weir +366 mm WPB (scale), (+257 mm SPB equivalent), a very 
sharp drop of 298 mm.  The strong outflow is drawing the weir level 
down and the beaver dam is again holding the marsh level up. 

A very quiet day, no rain, and some weak sunshine, but no life it 
seems anywhere. 

The East Path Creek is flowing at only slightly more than half 
capacity; I guess around 20 L/s.  The NE Arm is still overspilling the 
path but flow is slightly less than three days ago. 

The flooding at the weir has subsided.  Flow from the drainage pipe on 
the left bank reduced to about 1 L/s.  Baffle flow not measured, but a 
bit less than before. 

December 15, 2015 (day +150) 

No rain.  Level at the cistern –90 mm SCB, a 6 mm rise.    Level at 
the weir +335 mm WPB (scale), a drop of 31 mm.  The weir level of –312 
mm CWB is now slightly below the inlet of the outflow pipe.  Debris 
from the old beaver dam still keeping water from flowing freely over 
the baffle.  Sill depth +100 mm.  The NE Arm is still overspilling the 
path but flow is much reduced. 
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The land in the NE Arm to the east is full of swales and other 
depressions that fill with water when the ground can no longer absorb 
it.  These are the reflection of the gently undulating sandstone 
bedrock whose fractures have become choked with mud.  The swales and 
sumps are like saucers.  All the while they are not full, no water 
flows out of them.  But the moment they are full to the brim, every 
drop going in becomes a drop flowing out.  Hence, the flash flooding.  
As soon as the rain eases off, even slightly, these outflows abruptly 
cease and the water reverts to being isolated pools, ponds, and 
puddles that leak, over the course of a week or less, down through 
fractured sandstone into the ground.  I call it the “cracked-saucer-
effect”.   

Woods are strangely silent - dank and gloomy, yet green still with 
shiny-leaved salal, prickly mahonia with flashes of red, and mats of 
tree-moss on duff and needle-mould; all showing by their verdancy 
their disdain for what passes as winter here.  Deeper in though, 
beneath closed canopies, I feel like a tunicate bulb, the only living 
thing in a cold sodden world, surrounded by rotting brown things; 
sheathed in drab protective layers, but inwardly assured that, even 
here, the light will return, and the dripping wet will relent when the 
earth, in its own good time, has rounded this shadowed arc of its 
perennial orbit.   



July 13, 2016 File: 673d 

 D48 

December 17, 2015 (day +152) 

Rain 3 mm recorded at El Verano since last visit, 12 mm at the marsh.  
Level at the cistern –85 mm, a 5 mm rise.  Level at the weir +329 mm 
WPB (scale), a drop of 6 mm. 

The East Path Creek is flowing at a measured 7.6 L/s.  The NE Arm is 
still overspilling the path but becoming close to a puddle.  The flow 
in Coats Marsh creek is lower again.  All looking very stable.  Wet 
snow here and there after sleet. 

 

 

 

Yule at the 
marsh. 

 

 

 

 

 

 

 

 

 

 

 

December 29, 2015 (day +164) 

Rain 51 mm recorded at El Verano since last visit, 88 mm at the marsh.  
Level at the cistern –88 mm, a 3 mm drop.  Level at the weir +372 mm 
WPB (scale), a rise of 43 mm. 

The East Path Creek is flowing at a measured 13 L/s.  The NE Arm 
spillway over the path has almost stopped and there’s very little 
babble from the several small streams flowing to the shore of the 
marsh.  NE Arm flow into the marsh measured at about 9 L/s. 

Sill depth +70 mm, velocity 0.68 m/s (Brunton), flow 34 L/s.  Pipe at 
full flow, only just submerged, 32 L/s (possibly a low estimate given 
the flow in the creek).  Flow from drainage pipe below the weir, 
probably <1 L/s. 

Still something not right with the numbers.  88 mm of rain sounds like 
a lot, but over 12 days over a catchment area twice the size of the 
open water (including the west-end bay) it’s only 8.3 L/s.  The flow 
at the weir is too weak compared with Coats Marsh Creek; yet, too 
strong for the known input to the marsh. 
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December 31, 2015 (day +166) 

Rain 2.6 mm recorded at El Verano (ice) since last visit, 0.1 mm 
(trace) at the marsh.  Level at the cistern –80 mm, an 8 mm rise.  
Level at the weir +338 mm WPB (scale), a drop of 34 mm.  The weir 
level of -309 mm (CWB) is 7 mm below the top of the outflow pipe at 
-302 mm (CWB) which is what you see.  It is just slightly exposed. 

Sunny.  Ravens very vocal. 

The East Path Creek is flowing feebly at a measured 4 L/s.  The NE Arm 
spillway over the path has completely dried up.  Lots of debris at the 
baffle.  Sill depth +80 mm, velocity 0.67 m/s (Brunton), flow 39 L/s.  
Pipe at full flow, but the estimate of 32 L/s does look low in 
comparison with the flow over the baffle.  If it were 40 L/s the weir 
flow today would match the Coats Marsh Creek flow, but leave 
unexplained where all this water is coming from. 

A new year beckons! 

 
Continued here. 

https://nickdoe.ca/pdfs/Webp673e.pdf
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