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Site Hydrology

Water Storage Capacity
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bog prior to and following rewetting AThe low elevation ends of the trenches were 2005 over the 3 studyperiods Error bars representhe standarderror % Discharge (mm) risein thetrenc
2. understand the hydrological consequences caused by peatland disproportionately wet, given their proximal location  of themean B) K, with depthwithin a trenchat the Cacounabog (top)  © 4o N
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3. address the implications for Sphagnunmoss recolonization

ARewetting the site involves blocking the drainage ditches

Study Site and Methods Water Balance

The study site is an abandoned block-cut bog in Cacouna, Quebec, 2 (reducing R), raising the water table and altering site water
Canada (47 53' N, 69 27" W). Peat harvesting was conducted P=ET +R CpS + U distribution (increasing ET) and increasing site water storage
using the traditional block-cut extraction technique, resulting in a where P is precipitation i s evapotranspiration, R is| |r G2gty(feducingsSSINdET) change in soil
cutover landscape of alternating baulks, 2—4 m wide and raised ’ ATopographical variability within the study site, in combination
approximately 0.5-1.0 m above adjacent, lower-lying trenches of Runoff (R) Year P ET R QPS U % Error with the location of the constructed peat dams, had a profound
10-12 m width. These baulk-trench combinations occur In AAverage R efficiency of 10% was observed following drainage ditch 2005 199.6 245.6 24.7 -85.8 -15.1 7.6 influence on the magnitude of the water table rise at any given
parallel, with typical lengths of 180 m. The main drainage blocking (2007), reduced from 23% during the 05/06 study periods el i uilm — — s B0 location within the site

network within the Cacouna bog (previously moderately ’ 2007 327.4 327.6 31.5 ~26.3 5.4 1.7 Alncreased ET rates were offset by the large storage capacity in

Table 1.Water balance components within the Cacouna bog for 19-Mé&yAugust, 2005
2007. All values in mm.

— == 2005/ 2006 Average Evapotranspiration (ET)

e AET was the dominant water loss from the site each year

AET rates increased by 25% following rewetting in 2007 (3.6 mm day1), compared
to pre-restoration ET rates of 2.7 mm day! in 2005 and 2006

AET exceeded P in both years prior to rewetting, resulting in a summer water deficit

AA water deficit did not occur in 2007, despite the substantial increase in ET losses,
due to above average precipitation

functional) was blocked In October of 2006 through the
construction of 27 peat dams. No further restoration measures
were undertaken. To quantify the altered distribution and
magnitude of water losses from the site following rewetting, each
component of the water balance was evaluated from 19 May to 16
August In three consecutive years (2005 — 2007), prior to and
following rewetting. Furthermore, transects of wells, piezometers
and surface level monitors were installed throughout the site to
facilitate monitoring of water table and surface level fluctuations
and Ksatthroughout the three year study perlod

»

2007, reducing water lost from storage
ADaily discharge rates were reduced in all but extreme
conditions
AHigher K, due to surface rebound might increase subsurface
Site drainage, however the presence of peat dams will reduce
the impact of this, as the subsurface flow will be intercepted by
the Dblocked drainage network, providing no outlet for
discharge, retaining the water on-site
ARestoration efforts altered the hydrology of the Cacouna bog,

Change In Storage ¢5) _ | increasing the availability of water for Sphagnunmosses
A Swas greatly reduced in 2007. Increased water storage capacity caused by ditch

0 10 20 30 40 50 60 70 blocking reduced seasonal water table drawdown from 258 and 215 mm (2005,

2006) to 113 mm (2007) thus reducing water storage loss from approximately 58
. . . . | and 38 mm to 16 mm, respectively. The increased pressure caused by the higher

0= Sl noapggation curvesat the Cacounabog ilustrate the impact of water table subsequently reduced the effective stress and restricted the amount of

blockingthe drainagenetworkon the site flow regime For the largestdischarge _ . y : :

rates,similar curvesare observed howeverfollowing blockage theflow duration ~ Surface subsidence following rewetting. Consequently, water lost from storage due

curveshiftsto the left and exhibitsa steeperslope,indicating a reductionin daily to the expulsion of water from pores during compression of the aquifer (peat) was
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