








































Maximum Phosphate Concentrations, October 1996 
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Figure 14: Concentrations of phosphate in area where on-site wastewater disposal last occurred 20 years ago (central area). Also shown arc the 
locations of the active Blue Heron tile bed (top) and the active Concession tile bed (bottom). This area had numerous buildings, a barn, pit 

privies, and vault toilets, that were removed by the Park (from Thompson ct al., 1997) 

most of the year. For example, in May 1996 groundwater 
was observed to be discharging into the marsh at a rate of 
0.02 and 0. 13 litres/m2/day (Ptacek et al., 1997). Even 
higher discharge rates are expected to occur during peri
ods of high infiltration (spring melt, autumn rains) or in 
response to large declines in the elevation of the marsh. 
This discharge has the potential to release nutrients to the 
pond. Macrophytes are abundant in the discharge zone 
and prolific phytoplankton blooms occur each year. Once 
nutrients are present in the marsh water column and sedi
ments, a portion will be buried, and a portion will be 
regenerated each year for renewed biomass growth. 

Camp Henry Tile Bed 

The Camp Henry "old" tile bed received blackwater 
seasonally from an overnight camp for about 17 years 
(Fig. 15). The old tile bed was sampled while it was active, 
and biannually or annually since sewage disposal ceased 
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three years ago. Groundwater now in the area of Camp 
Henry is dominated by recharge infiltration processes and 
as a result the plume of tile-bed derived dissolved con
stituents "is directed primarily toward the marsh (Fig. 15). 

Sampling during the active stage of the tile bed indi
cates concentrations of N03 were very high in the ground

water zone, ranging between I and 80 mg/L in a plume 
that extended more than 40 m from the edge of the tile 
bed. In reducing zones at the marsh edge and base of the 
aquifer, N0 3 removal by bacterial denitrification lead to a 

decline in concentrations < 0.0 I mg/L N. Concentrations 
of NI 13 exceeded I 0 mg/L N and concentrations of P04 

exceeded 1.0 mg/L, and remained elevated up to the 
marsh edge (Fig. 15). 

Jn 1995, wastewater discharge at the Camp Henry site 
was switched to a new " raised" tile bed to enhance oxida
tion of wastewater (Fig. 15). Sampling two years after 
sewage cessation indicated large declines in concentra-
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Figure 15: Concentrations of NO,, NI-I., and PO,, in groundwater near the Camp Henry tile bed during the active stage of sewage disposal. The bed was in operation for 

16 years al the time of sampling. 



lions of N03 and NJ-13 occurred, but virtually no change 
in P04 concentrations over the two year period. The 
elevated concentrations of P04 in the groundwater are 
attributed to release of P04 from earlier accumulations 
on the aquifer. 

IMPLICATIONS 

Many Parks rely on subsurface disposal of waste
water. Groundwater plumes emanating from these sites 
typically contain elevated concentrations of nutrients. 
These plumes can discharge into surface waters 
increasing the nutrient pool. After tile bed abandon
ment, release of phosphate from previously accumulat
ed solid-phases can lead to additional release to surface 
waters. 

Large Park comfort stations commonly discharge 
l 0,000 L/day of sewage containing between 5 and 15 
mg/L P to the subsurface. Because, these comfort sta
tions operate for many decades, total phosphorous 
released can be on the order of I OO's to I OOO's of kg 
over the life of a leach field. Even if only a portion of 
this phosphorous is eventually leached, the loadings 
can cause a significant increase in the nutrient pool of 
surface water bodies. 

ITINERARY 

Day I 

9:00 The field trip will depart from the GSA meet
ing site in Toronto. The bus will proceed along 
the Queen Elizabeth Way to Burlington, then 
along Highway 403 to Brantford, south on 
Highway 24 through Simcoe and Port Rowan, 
then along Highway 59 to Long Point. Along 
the way, there will be commentary on geologi
cal history of area, agricultural setting, and 
postglacial evolution of Lake Erie. 

11 :30 Stop 1: Long Point 

Upon arrival at Long Point, there will be an 
inspection of beach pads (migrating sand 
waves at the water line), dunes and washover 
fans, and previous drilling sites. The stratigra
phy below Long Point will be discussed and 
related to its postglacial history. 

12:30 After leaving Long Point, the field trip will 
travel along the north shore of Lake Erie to 
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Rondeau Provincial Park via County Roads 42, 
24 and 20, and Highway 3. Commentary will 
focus on evolution of Lake Erie shoreline (ero
sion) and its efTects on local inhabitants, agri
culture (tobacco is the major cash crop here), 
and introduction to geology of the Pointe-aux
Pins foreland. A box-lunch will be provided 
enroute. 

14:30 Stop 2: Point-aux-Pins 

At Rondeau Provincial Park there will be a 
brief tour of the beach and erosion problems, 
wooded dune-fields at Point-aux-Pins, and dis
cussion of sediments, stratigraphy, and origin. 

15:30 After departing from Rondeau Provincial Park, 
the field trip will continue to travel westward 
on Highway 3 along north shore of Lake Erie. 
Again, there will be commentary on geomor
phology, agriculture, and social history of 
Essex county area. 

17:00 The field trip will stop over night m 
Leamington, Ontario, which is located approx
imately 7 km from Point Pelee National Park. 
Accommodation will be provided at the Pelee 
Days lnn, located between Point Pelee and 
Leamington. 

Leamington is the hub of the largest hot-house 
and field tomato growing area in Canada, as 
well as a variety of other vegetables, fruit, and 
tlowers. Its main industry is H.J. Heinz tomato 
processing plant, which for decades has manu
factured ketchup and other tomato products. 
More recently there has been strong growth in 
wine crafting, with the local Pelee Island win
ery (main outlet located in Kingsville) garner
ing considerable recognition for its superb 
Reislings, and Chardonnays. Pelee Island, less 
than 15 km offshore, is reachable by ferry from 
Leamington and Kingsville. 

Day 2: 

8:00 Breakfast will be available at the Pelee Days 
Inn. All participants are required to check-out 
of the hotel and be on the bus by 9:00 am. 
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9:00 Stop 3: Point Pelee (Geology) 

Field Trip attendees will be greeted at Point 
Pelee National Park by a Park warden who will 
provide a short discussion on the history and 
natural features of Point Pelee National Park. A 
brief overview of the coastal problems at Point 
Pelee and conflicts between agriculture, 
tourism, and nature conservation, and sedi
ments and coastal evolution trends will be pre
sented. As the bus proceeds through the Park, a 
series of short stops will be made at the major 
areas drilled (Park Gate, Northwest Beach, 
Camp Henry, DeLaurier, Visitor Centre, Point 
Tip) during 1994-96. The drilling rig from the 
National Water Research Institute will obtain a 
fresh log of subsurface sed iments . 

I 0:30 Stop 4: Point Pelee (Hydrogeology) 

The bus will proceed north through the Park 
stopping at the three sites instrumented for the 
hydrogeological study; the Park Gate transect, 
the Northwest Beach transect, and the Camp 
Henry site. Groundwater flow within the western 
barrier bar varies considerably from north to 
south. A discussion of the groundwater flow 
regime within the western barrier bar will focus 
on how the width of the barrier, the relative fluc
tuations of Lake Erie and the Point Pelee marsh, 
and infiltration and evapotranspiration, control the 
direction, velocity, and travel distance of ground
water now. 

12:00 Depending upon the weather, lunch will be 
provided either outside at the Boardwalk site or 
inside at the Visitor Centre. There will be suf
ficient time available for participants to walk 
along the marsh boardwalk or visit the beach. 

13:00 Stop 5: Point Pelee 
(Impact of sewage disposal) 

The bus will stop at one of the three septic system 
research sites (Marsh Boardwalk - Blue Ileron). 
The transport and geochemistry of the septic-sys
tem derived nutrients within the groundwater now 
regime, and at the marsh-groundwater interface 
will be described. The participants will observe 
the impact of the septic-system derived nutrients 
on the marsh. Demonstrations of the instrumenta
tion used will be presented. 
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15:30 During the final hour of the trip to Point Pelee, 
there will be a stop at the Park's Interpretive 
Centre, where attendees can learn more about 
the history, natural features , and wi ldlife of the 
Park. 

16:30 The field trip will leave Point Pelee National 
Park to return to Toronto via 40 I. There will be 
a brief stop in London for dinner, and the field 
trip will return lo the GSA meeting site in 
Toronto at 22:00. 
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