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Further to your request, Levac Robichaud Leclerc Associates Ltd. (LRL) performed a 
hydrogeological study and terrain analysis for the consent application of two (2) 
residential lots. 

The purpose of the study is to demonstrate that the proposed non extraction 
development can be adequately serviced by a private well and sewage system in a 
manner that will not impede the existing and proposed extraction operations of the 
neighbouring pit to the north based on the geological and hydrogeological characteristics 
of the site. Furthermore, the study will determine if the geological and hydrogeological 
settings underlying the proposed lots can support the septic impact that will be 
generated by development as well as supply potable water having adequate quantity 
and quality to the future dwellings. 

The site under investigation is legally described as part of lots 19 and 20, Concession 
10, geographic Township of Clarence now within the amalgamated City of Clarence- 
Rockland. The property is located within the north boundaries of the Village of Cheney, 
Ontario. 

The main property (Part B - retained portion) has an irregular rectangular shape with 
an approximate surface area of 41.57 hectares (102.72 acres). This property fronts 
88.47m on lndian Creek Road (west limit) and 97.23m on Drouin Road (east limit) with 
an approximate length (east-west) of 1417.54m. The retained portion of the property is 
used for agricultural activities. 

The proposed severed lots are both shown as Part A on the attached plan or CR-029- 
2004 and CR-034-2004, hereafter referred to as lots 29 and 34. They will be located on 
the west limit of the property fronting lndian Creek Road. Lot 29 is 54.20m (177.82 feet) 
wide by 87.54m (287.20 feet) deep with a total area of 0.47 hectares (1.17 acres). The 
lot will be detached from the most northwest corner of the main property. Lot 34 is 
located directly south of Lot 29. It has the same depth but with a frontage of 34.27m 
(1 12.43 feet) on lndian Creek Road for a total area of 0.30 hectares (0.74 acres). 

Currently both lots are vacant and contain no building structures. They both front the 
north limits of lndian Creek Road, which falls at a dead-end at approximately 730m north 
of Russell Road. The lots themselves are generally flat with a gentle slope to the south. 
Both lots are covered with mature trees. There is a 3.0m high escarpment at the east 
limit of the lots, where an exposed sand bank is seen. This may indicate some sand 
exploitation in the past. An old access road is seen along the north property line leading 
up to the escarpment. 

Some numerous small stockpiles are found across the lots set in rows. It is assumed 
that these stockpiles have been there for some years as mature trees have since grown 
over them. This would also indicate that the lots have once been clear cut. A man- 
made drainage swale is located between the south lot and the existing property to the 
south C.N 3661 as well as along lndian Creek Road. It appears that the swale is sloped 
towards the west. 
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Regionally, the lots are located on the south-western limits of a topographic high point. 
Based on topographic maps, the local topographic of the land is to the south to 
southeast. The site is located between elevations 75m (top of sand bank) to 70m 
(general grade of lots), sloping towards the south where grades vary between 69m to 

Both lots are located with the urban "land uses designation" of the Village of Cheney. 
The urban land uses extends along lndian Creek Road and to the south onwards. Rural 
land uses are located directly east of the proposed lots and again to the west and 
northwest following the urban designation along lndian Creek Road. Directly to the 
northeast of the lots. the land use consists of sand pit. 

The land activities conducted within 0.5km of the proposed development consist mainly 
of low density single-family residential dwelling along lndian Creek Road followed by 
vacant properties onwards. The vacant properties typically include forested areas to the 
north and southwest of the site along with some agricultural field mostly used for 
pasturing. 

Directly to the northeast of the proposed lots are three (3) consecutive sand pits (Fillion, 
Guindon and Saumure pit). It is our understanding that all three operate or will operate 
under a Category 1 - Class A - Pit Below Water exploitation license as per the Ministry 
of Natural Resources' (MNR) Aggregate Resources Act and Regulations. The maximum 
exploitation depth is to the clay layer anticipated to be near elevations 66m. Dewatering 
to some degree occurs as part of the exploitation activities through drainage ditches. 

There are no open body of water or major water courses near the proposed lots. As 
stated above a small man-made drainage swale is located south of Lot 34, which 
appears to be flowing west. The road drainage ditch also outlets into this swale. It is 
noted that a marshy area is located approximately 300m north in the forested area. 
Some small drainage ditches, which are tributaries to the lndian Creek and Bearbrook 
Creek, are located within the 500m radius with the closest in relation to the proposed lots 
located 150m. 

Please refer to Appendix A, which shows the proposed development plan, site location 
maps and other general maps showing the existing site features described herein. 

A review of surficial soil deposit maps provided by Department of Energy, Mines and 
Resources Canada, and the Urban Geology of the National Capital (UGNC), published 
by Natural Resources Canada (2001), revealed that the surficial geology of the property 
under investigation is composed of reworked marine sediments from former landslides 
that occurred at unconsolidated material escarpments. The soil generally consists of 
thin sand layer resting over marine clay or an admixture of the two. The site is bordered 
to the north by Deltaic and Estuarian Deposits (sand) forming the regional topographic 
high point, which gradually tapers-off to the south into Floodplain Sediments (sand, silt 
and clay) as grade changes occur, and onwards into Erosional Terraces (clay). 
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The geological maps show that the overall drift thickness at the site location varies 
between 25m and 50m below ground surface (bgs). The drift thickness extends more 
than I km in any direction. Local well records indicate that the sand deposit is between 
2.4m to 3.7m thick and rest over a clay deposit extending between 27.4m to 35.7m bgs. 
Underlying the clay deposit, a thin layer ( Im to 6m) of glacial till is encountered mantling 
the bedrock formation. The till is described as gravely. The bedrock is part of the 
Lindsay Formation (Upper Ottawa Group), consisting of limestone with interbeds of 
shale. 

Computer generated maps showing the site's geological characteristics are presented in 
Appendix B (Bedrock Geology, Surficial geology and Drift Thickness). 

3.1 Soil Stratigraphy 

In order to confirm the soil stratigraphy underlying the lots, several manual boreholes 
were drilled across the proposed severances. The boreholes were performed on 
December 22,2004 using a manual auger. The boreholes were drilled down to a depth 
of 2.0 m bgs. 

The subsurface soil conditions encountered consisted of 0.5m to 0.68m of peat over Lot 
34 and the south portion of Lot 29. The north potion of Lot 29 only encountered 150 mm 
of sandy topsoil. The organic soil rests over a sand deposit. The sand is uniform, fine 
grained with traces of silt, brown to light brown in colour at surface becoming brownish 
grey with depth. It is however noted that the sand is dark brown with traces of organic in 
the north portion of Lot 29 over its first 0.8m. The sand was found to be moist but 
saturated near the peatlsand interface. Well records indicate that the sand can be 
between 2.4m to 3.7m thick in this area and rests over a clay deposit. 

Following a stabilisation period, the groundwater table level was measured in the open 
borehole at an average depth of 0.5m bgs. The water table is considered a perched 
overburden water table flowing within the pervious sand deposit over the clay aquitard. 

Information on groundwater availability was obtained by reviewing the Ontario Ministry of 
the Environment (MOE) water well records database. In addition to the spreadsheet, 
distinct water well records of three (3) existing residential dwelling were obtained for 
review. The well records obtained are for the residences located at C.N. 3690, C.N. 
3670 and C.N. 3661, which are all situated adjacent or near of the proposed 
development as shown on the site location map attached in Appendix A. The water 
well records obtained as part of this study are presented in Appendix C. 

Our review of approximately forty-five (45) water well records from the MOE's data base 
located within 1 km radius (UTM Coordinates: 479300E and 5028550N) revealed that the 
majority of the wells (75%) are tapped within a bedrock aquifer with the remaining wells 
(21%) within an overburden till aquifer and two (2) dug wells. Based on the UTM 
coordinates, the two (2) dug wells are located at more than 0.5km south of the lots in 
auestion. 
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According to the information obtained from the well records, the wells located within the 
bedrock aquifer have highly variable yields, which vary from 4.5 Umin to more than 135 
Umin. Wells tapped within the bedrock formation have an average yield of 67.5 Umin 
(15 IGPM), with only one percent of the wells having a yield of less than 22.5 Umin (5 
IGPM). All wells are tapped within shale or limestone formations or interbeds of both. 

The wells formed in the overburden glacial till deposit mantling the bedrock have an 
average yield of 84 Umin (18.6 IGPM), with flow rates between 31.5 to 203 Umin. The 
two (2) dug wells are 7.5m to 10m deep and tapped within a clay deposit. The well 
records indicate that these wells have yields varying from 13.5 to 27 Umin (3 to 6 
IGPM). However, long term well capacity is questionable considering the nature of the 
overburden soil and given that the yield of the well is often obtained from only a one- 
hour pump test. 

The best supply aquifers in relation to quantity are located in the till aquifer found 
mantling the bedrock formation between the depths of 27m to 44m bgs and within the 
first 15m of the bedrock formation. It is anticipated that both these aquifers are 
interconnected. Low yields were obtained from wells than were extended below 51m 
bgs in the bedrock formation. 

Of the forty-five (45) well records reviewed, thirty-five (35) were recorded to be fresh with 
four (4) having a sulphurous condition and the remaining having unknown condition. 

The supply aquifer was sampled from a neighbouring property located directly across 
the street from the site in question (Ms. Sylvie Savard; C.N. 3670, Indian Creek Road). 
The well record for this well is included in Appendix C. According to the well record 
(dated March 1990), the well is tapped within the till aquifer at a depth of 33.53m. 

Ms. Savard informed us that she never ran out of water since occupying the dwelling. 
She has no water treatment system but is nevertheless aware that the raw water has a 
yellowish colour with some odour and taste associated problems. She has the water 
tested for bacterial contamination on regular basis with no past incidences reported. 

The water sample was collected from the kitchen tap and is representative of the raw 
water. Prior to sampling the water, the tap was flamed and left running over 10-minutes. 
The sample was collected using laboratory prepared bottles and submitted to Paracel 
Laboratories Ltd of Ottawa for analysis of a subdivision package. The laboratory 
certificate of analysis is presented in Appendix D. The following table presents a 
summary of the water analysis. 
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ND: Not Detected BOLD: Exceeding parameters 

5.1 Table 1 : Water Analysis Summary of Supply Aquifer 

5.2 Discussion of Results 

The raw water sample collected from the nearby well indicates that the water chemistry 
is in general compliance with the Ontario Drinking Water Standards, except for alkalinity, 
colour, pH, dissolved solids, organic nitrogen, dissolved organic carbon, Heterotrophic 
Plate Count, fluoride and sodium. In general, the water is slightly brackish and alkaline 
with elevated parameters associated with the presence of suspended organic particles. 
Of these parameters, only HPC, sodium and fluoride are considered health related with 
the remaining parameters being operational or aesthetic guidelines in drinking water. 

3670, 
Indian' Creek 

Road 
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Typically, water with high alkalinity and pH has a soda-like taste and can cause scaling 
on fixtures and throughout water distribution systems. This scaling is undesirable 
because it begins to decrease the efficiency of plumbing systems, which results in 
greater power consumption and increased costs. The high alkalinity levels are likely due 
to the presences of bicarbonates in the water. A reverse osmosis system will reduce the 
alkalinity levels by removing the associated bicarbonates, which may then stabilise the 
pH. If not, a pH neutralizer would be required to reduce the pH to a more neutral level. 

In our case, the elevated colour and the tanninllignin levels are directly associated with 
the elevated organic parameters (DOC and organic nitrogen), which typically give a 
yellowish colour to the water as seen during our sampling. These parameters posed no 
health risk and can be easily removed from drinking water using activated carbon filters. 
However, these filters need to be replaced periodically to maintain their efficiency. 

The high dissolved solids content can be attributed to the high concentrations of 
dissolved mineral salts (mostly sodium) and the alkalinity (in the form of bicarbonates). 
The sodium levels are above the ODWS guidelines and higher than the Ministry 
notification limit of 20 ppm for homeowners who follow a sodium-restricted diet on the 
advice of their physician. The same is said for the fluorides levels, which are above the 
ODWS guidelines and higher than the Ministry notification limit of 1.5 ppm. To that 
effect, a letter to the local Medical Officer of Health should be transmitted to notify the 
health unit of the sodium and fluoride levels found in this area. 

The water is soft with no detectable traces of iron and manganese. Therefore, the use 
of a water softener is not required as it will only increase the sodium level in the water. 
In order to reduce the dissolved solids as well as the exceeding sodium and fluoride 
levels, a reverse osmosis system is recommended 

HPC is present in a concentration greater than the ODWS 500 countslmL limit. HPC are 
counts of natural organisms (bacteria, yeasts and moulds) and is an indicator of possible 
pollution in drinking water. They are a greater risk for people with depleted immune system 
such as elderly and infants. The abnormal HPC counts can also be attributed to water that 
remains stationary for long periods of time and from incrusted piping, where bacterial 
growth may occur. Considering the water quality obtained and that the owner has no water 
treatment, the last explanation is likely the case for the abnormally high level HPC. It is 
noted that there were no other bacterial contamination and that nitrateslnitrite were not 
detected in the water, which could indicate another source of the contamination. Ms. 
Savard was informed of the water quality obtained from her well and instructed in how to 
remediate the problem. 
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6 TERRAIN ANALSYSIS 

The site is underlain by a thin organic deposit (0.5m to 0.7m) resting over a fine sand 
deposit with a high water table. It is assumed that the proposed residential construction 
will consist of one or two storey single-family dwellings, which will be serviced by a 
private septic system and drilled well. 

6.1 Foundations 

After reviewing the subsurface soil conditions, the footings of the proposed residential 
construction may be founded over the undisturbed sand deposit located above the 
groundwater table. It is noted that all peat (0.5m to 0.7m) shall be removed from the 
building footprint. Depending on the final grading of the lots, some structural fill may be 
required. 

The foundation for the proposed residential construction may be supported by 
conventional strip and column footings founded on the native sand or properly prepared 
structural fill. A safe-net bearing value of 75 kPa may be used for the design of footings. 
In the event that the groundwater level is located at a depth of less than the footing width 
below the subgrade, the footings shall be designed according to the Ontario Building 
Code (1 997), Article 9.15.3.4 as to minimum footing width. 

All other aspects of residential construction must comply with Section 9 of the Ontario 
Building Code's latest edition. Finally, it is recommended that the subgrade soil be 
inspected by a geotechnical engineer prior to pouring the footings to confirm the bearing 
capacity given herein. 

6.2 Proposed Lot Size Review 

The Official Plan policies of the City of Clarence Rockland states that the minimum lot 
size of a consent application in a rural area must be 0.4 hectares or greater without 
requiring a hydrogeological assessment. Of the two (2) proposed lots, only Lot 29 meets 
this requirement. Therefore, Lot 34 was reviewed in accordance with the Ministry of the 
Environment Hydrogeological Technical Information Requirements for Land 
Development Applications as well as MOE's procedure D-5-4 "Technical Guideline for 
Individual On-site Sewage Systems: Water Quality Impact Risk Assessment". 

Due the geological and hydrogeological settings underlying the development, the system 
isolation method was considered to assess the impact of the septic influent generated by 
the proposed development on the supply aquifer. 

Receivina Aquifer 

The receiving aquifer within the area of the proposed development is located within the 
surficial sand deposit. The thickness of this aquifer is 3.0m or less at the lot location. 
Based on the topography of the land, the flow direction of the surficial overburden 
aquifer is towards the south. 
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Sensitive Receptors 

Our inspection of the neighbouring properties did not reveal the presence of any dug 
wells near the proposed development. In addition, MOE's water well database has only 
two (2) records of potable wells tapped within the surficial overburden aquifer, which are 
both located more than 0.5Km from the site in question. Moreover, the well records 
indicated that the wells are tapped within a clay formation. Finally, there are no major 
water bodies near the proposed development. In conclusion, there are no sensitive 
receptors to this aquifer. 

Geoloaical Isolation Features 

The supply aquifer for the proposed development is located in the glacial till deposit or 
the upper bedrock formation. According to local wells records, this aquifer is protected 
by a clay aquitard that is more than 25m thick. All well records indicated the clay as 
being blue in colour and soft, thus meaning of high moisture content and plasticity, thus 
meaning massive texture. In addition, the well records and geological mapping show 
that the clay deposit extends 500m or more in any direction from the site. Therefore, the 
surficial aquifer is not interconnected with the aquifers underlying the clay aquitard. 

Based on the well records, the supply aquifer is under a strong artesian pressure and 
upward gradient. The water is found between 33.5m to 35m bgs and the static water 
level varies between 10.4m and 11.2m bgs. Due to the high yield of the aquifers 
(bedrock and till), the strong upward gradient will not be lowered by pumping, as both 
the specific yield and the coefficient of transmissivity of the supply aquifer are 
considered excellent. 

Backaround Qualitv of receivinq aquifer 

The background nitrate concentration of the receiving aquifer was obtained by installing 
a piezometer within the sand deposit. The piezometer was sampled on December 22, 
2004 using laboratory prepared bottles and submitted to Paracel Laboratories Ltd of 
Ottawa for analysis of a nitrates. The laboratory "Certificate of Analysis" is presented in 
Appendix E. 

The laboratory results revealed that the nitrate concentration in the receiving aquifer is 
0.1 ppm. This indicates that the receiving aquifer within the proposed development is 
not impacted by potential surficial contamination generated by the neighbouring septic 
systems nor from nearby agricultural activities. In addition, the water sampled collected 
from the supply aquifer have non-detectable levels of nitrates. 

DRASTIC Analvsis 

DRASTIC is a groundwater quality model for evaluating the pollution potential of large 
areas using the hydrogeological settings of the region. DRASTIC includes various 
hydrogeological settings that influence the pollution potential of a region. This model 
employs a numerical ranking system that assigns relative weights to various parameters 
that help in the evaluation of relative groundwater vulnerability to contamination. 

I 
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DRASTIC evaluates pollution potential based on seven hydrogeological settings. The 
hydrogeological settings which make up the acronym DRASTIC are given in Table 5. 
Each factor is assigned a weight based on its relative significance in affecting the 
pollution potential. Each factor is further assigned a rating for different ranges of the 
values. The DRASTIC Index is computed by summation of the products of rating and 
weights for each factor. An index below 120 is considered low vulnerability, index 
between 120 and 160 are considered moderate vulnerability and finally an index above 
160 is considered to be a high vulnerability. 

The DRASTIC calculation for the proposed development is below in Table 2. 

Table 2: DRASTIC Analysis 
Parameter 

Factor 
Value 

I I Limestone I I I I 

Value 1 DRASTIC INDEX CAlCULATW 

Weight VxW 
0 

Depth of Water found (D) 
Annual Recharge (R) 
Aquifer Media (A) 

The DRASTIC index was calculated to be 94, which indicates that the supply aquifer 
underlying the development has a low vulnerability rating. 

Soil Media (S) 
Topographic Factor (T) 
Impact of the Vadose Zone (I) 
Hydraulic conductivity of 

Conclusions 

30 to 35 m 
10 to 18cm 
Till, shale or 

Our review of the geological and hydrogeological features and settings of the area of the 
proposed development shows that the aquifer is isolated from the septic influent. 
Furthermore, our analysis of the aquifer's vulnerability using the DRASTIC method gives 
a low vulnerability index. 

. . 

5 
4 
3 

2 
6 
6 

In conclusion, if the wells and septic systems are properly constructed as per their 
respective regulations and the recommendations given herein, the septic influent is 
considered isolated from the supply aquifer. Therefore, the minimum lot size for the 
proposed development is dictated by factors such as minimum distances between 
individual septic system and potable wells and the need for a sewage replacement area. 
Finally, the lot size must also meet the minimum size and set back requirements set 
forth by the Municipality. Based on these requirements, a draft development plan was 
prepared and is attached in Appendix F. 
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6.3 Impact on neighbouring pit operations 

Lot 29 is bordered to the north by a sand pit. However, the pit exploitation only starts 
near the northeast corner of the said lot. This sand pit (Fillion Pit) is also bordered to the 
north by two (2) consecutive sand pit (Guindon and Saumure pit). It is our 
understanding that all three (3) operate or will operate under a Category 1 - Class A - Pit 
Below Water exploitation license as per the Ministry of Natural Resources' (MNR) 
Aggregate Resources Act and Regulations. The maximum exploitation depth is to the 
clay layer anticipated to be near elevations 66m. Dewatering to some degree occurs as 
part of the exploitation activities through drainage ditches. 

Regulation governing pits requires that a minimum set back be establish between pit 
operations and a residential property is 30m. From our inspection of the property, the 
set back appears to be respected. Considering that the overburden sand is drained by 
drainage ditches and the general topography of the terrain, the anticipated maximum 
drawdown obtained would be near elevation 70.0m due to lack of slope. This elevation 
is near the existing elevation of the proposed lots. Any excavation below this depth 
would create ponds. 

The majority of the drawdown in overburden soil occurs over short distances. In 
considering, the existing setbacks and that the pit operation is only to the northeast of 
Lot 29, any drawdown from the pit operations will be minimum across the proposed lots. 
The fact that the water table is still fairly high on the property supports this statement. 

The proposed water supply of the proposed development will be obtained from the 
bedrock aquifer. The surficial overburden aquifer will not be used as a water supply for 
this development. 

As stated herein, the flow direction of the overburden aquifer follows the genera slope of 
the existing terrain, which in our case is towards the south. Furthermore, the septic 
system will be construction in front portion of the lot. Therefore, there is minimal risk that 
septic influent would leach into the open pit area. In any case, considering the size of 
the lots (0.4 and 0.3 hectares), the septic influent would have been attenuated naturally 
by dilution. 

Considering the above rationalities, the proposed non extraction development can be 
adequately serviced by a private well and septic system in a manner that will not impede 
the existing and proposed extraction operation of the neighbouring pit. 

7 CONCLUSIONS AND RECOMMENDATIONS 

7.1 Proposed Lot Size 

Based on the information presented herein, the lot size of both proposed lots are 
considered adequate to support a residential dwelling serviced by a private well and 
septic system in manner that will not impact the supply aquifer nor impede the 
neighbouring pit operations. 
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7.2 Septic System 

The surficial overburden soil found across the property consists of 0.5m to 0.7m of peat 
underlined by a fine sand deposit and a high groundwater table. The groundwater table 
was measured at the interface of the peaffsand layer or at average depth of 0.5m below 
the existing ground surface. 

Based on the soil and groundwater condition, the construction of a conventional Class-4 
fully raised septic system is possible on the proposed lot. The system shall be 
constructed above the ground water table over the native sand once entire peat layer 
has been stripped from the footprint of the septic system. The septic system shall be 
designed using the percolation time of the imported sand and according to Section 8 of 
the Ontario Building Code, 1997. 

The lot lize and soil type are suitable to attenuate the septic influent that will be 
generated by the septic system. The area is considered low density with resdiential 
development along along Indian Creek Road only. The existing neighbouring 
residences are serviced with potable water by drilled wells tapped within the overburden 
till or surficial bedrock aquifers, which are both adequately protected by a thick clay 
aquitard. 

A minimum set back of 15m shall be respected between the new septic sytem and 
drilled well constructed on the new lots and from the existing septic system and wells on 
the adjacent property to the south. Considering the proposed lot size, this can be easily 
achieved as shown on the attached preliminary site plan. 

7.3 Well Construction 

This study has showed the existence of a suitable aquifer located within the overburden 
till and upper bedrock formation, which have sufficient yields to support a single-family 
dwelling. The aquifer is suitably protected by a thick clay aquitard and is not 
interconnected with surficial overburden groundwater tables. 

Based on the information gathered through this study, it is recommended that the supply 
aquifer be obtained from the upper bedrock formation. Though, the till aquifer is 
considered adequate, there is less of a chance in obtaining low turbidity levels from a 
well tapped into the bedrock than an overburden till aquifer. In considering the above, 
we offer the following recommendations in relation to well design and construction. 

1. All well shall be tapped in the upper portion of the bedrock. Depth to the bedrock 
aquifer is expected to be between 36m to 44m bgs in the area of the proposed 
development. 

2. The well shall be drilled slowly using suitable equipment that will not interfere with 
the well's yield. Drilling too quickly using air rotary drilling method can reduce the 
well's yield. Precautions will be taken not to over drill wells into the bedrock, as the 
resulting yield will be low and water quality will likely be poor or un-potable. 

3. All wells tapped in the bedrock formation shall be constructed using a watertight 
steel casing extended through the full depth of the overburden and set a minimum 

Levac Robichaud Leclerc Associates Ltd. Rockland, Ontario 
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of 1.0 m into the sound bedrock. The casing shall be extended to at least 40 cm 
above the highest point on ground surface within a three-meter radius of the 
proposed finish landscape. 

4. The casing's annular space shall be sealed over its entire length from the bedrock 
to the surface to prevent impairment of the quality of the aquifer. The sealant 
material shall consist of high early strength cement grout or cement bentonite 
grout, which shall be allowed to set for at least 24 hours prior to performing any 
further drilling. 

5. The wells shall be equipped with a submersible pump and a pit-less adapter as 
well as a baker cap to complete well heads to facilitate maintenance and to ensure 
sanitary conditions around the top of each well. The pump shall be located near 
the bottom of the well to ensure the maximum water reserve in the well. 

6. Where possible, the wells shall be located up-gradient and at minimum distance of 
15m from any septic field beds and a minimum distance of 10m from any other 
wells. 

7. All wells shall be drilled by a licensed well contractor according to the 
recommendations given herein and in accordance with Ontario Regulation 903190 
as amended by Ontario Regulation 128103. 

7.4 Proposed Water Treatment 

Based on the water quality obtained from the supply aquifer, the recommended water 
treatment should consist the following: 

An activated carbon filter to reduce the colour, organic nitrogen DOC and 
tanninllignin levels. This will also eliminate the odour and foul taste in the water. 

A reverse osmosis system to reduce the dissolve solids, bicarbonates, alkalinity, 
sodium, fluorides levels. This will also prevent incrusted piping that may lead to 
bacterial growth in the system. 

A pH neutraliser may be required to stabilise the pH level. In addition, manufacturers 
generally require a turbidity filter in order to protect the membranes of the reverse 
osmosis system. 

In any case, the water should be tested on an individual basis prior to installing any 
water treatment system. Furthermore, it is important that any water treatment system be 
maintenance on a regular basis and in accordance with the manufacturer's 
recommendations to ensure that it is properly functioning and providing a safe drinking 
water. 

Levac Robichaud Leclerc Associates Ltd. Rockland, Ontario 
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We trust that this report will meet your requirements. Should you have any questions or 
comments, please contact the undersigned. 

Yours truly, 
Levac Robichaud Leclerc Associates Ltd. 

q~ 
ine Laforte, P. Eng. P . D. 

Levac Robichaud Leclerc Associates Ltd. Rockland, Ontario 
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07/19/2084 14: 06 967'791 BOURGEOIS WELL DPILL PnGE 02 

Well Record 
Regulation 903 011tano Water Resources Act 

lnstructrons for  Completing Form PaQb - of - 
For use ln the Prov~nce of Ontarlo only Thlv docunlent 15 a permanent legal doculnenl Please iotaiii for future reference 

' All Sectlons must be completed in full to avoid dnlays In processiiig Further tnstructions and explanations are available on 'he bark dtl l~sform 
Questtons regarding complet~ng thls applicat~on can be d~rected to the Watet Well Managemeill Coordlnatoi at 416-235-6203 
Al l  metre measurements shall be reported to 1110'h of a metre 
Please print clearly ln blue or black ~ n k  only Mtnlsty Use Only 

well Owncrls Information 

General Colour Moet comrnor, material General Descrtphon 

- -- 

----- -- -- 
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Ministry @ of the 
The Ontario Woter Resources Act 

Environment WATER WELL RECORD 
Ontarlo 
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&W~JWD 0 BAILER 

P 
G I *  . ,,,, 0 C L E A R  s r o u o r  2 

*'SO*"C.DI. FY", , * P i  2 IICOv4YCHOSD I I C o * n c I n L O  

FINAL V Z a  r u r ~ ~ r  r s n a o o ~ r ~  1 ~ 5 u r r l r a n a r  r u ~ m r  
amr=nvr r lo td  WELL 0 r o A * o O * r o  . o o ~  oururr STATUS o ILZT UOLC u n r t l t s n r o  

OF WEU 0 . r c n * n o r  W ~ L L  n DLWA~IIIIUL 

b t l 7 l c  0 COUYCIICIAL 

WATER 
O s lmcn u u r n c o s 4 ~  

0 l a n l c r r ~ o ~  r u n ~ l c  s u s f ~ r  

USE O IHDUL1mIAL COOLIMG 0 4  A14 CORDITIONINC 

oru2a 

- . . . - ... - 
0 CAaLE loor nonlns 

SOT&,, lEONVENVlOt4ALi 0 D I A M O N D  

OF 0 0 1 4 n 1  ~ P € V C I Z L I  0 JCTTING 

CONSTRUCTION c h 8 r ~ s r  O A I R ~  o D l l W l a C  
O rna P r a c u r s s o r  

n,r,T 9 t2 , * i r  
S F -  - 

- 

.... 

- 

rl$t.2Fi 

- 

- 

.- 

I 





WATER WELL DATA SYSTEM Jan 04 2005 PAGE: 1 C O L h W :  RUSSELL GROWID WATER BULLETIN RBI 

m ~CIPALITY UTM 
couc~ss~or~ WBLL EASTING 

BPC LOT NO NORTHTNZ 

CSG K I N D  WATER STAT PUMP ' IBST T E S T  
ELRV DIA OF POUND LVL LVL RATBTIMB 
PEET DATE m l t L B R  INS  UATBA P 6 b T  PBET P E m  GPH H R I X t W  

SCREEN OWheR 
MATES DEPTH LKMGTH DEFTHS IN! FEET TO k'HICH 
USB F m  FEW PORKATIONS EXTEND 

--- 
YLLW SAN?) SOFJ! 0000 BLUB CLAY SOPT 0122 GRBY 
GRVL HARD 0129 GRBY ROCK H M I I  0136 

CON 18 019 56-  479975- 
03945 5029033 

-)COI? 10 019 56- 479975- 
03868 5029033 

BRW LOAM SXDY DDOS BRWN LMSN ROCK 0130 
--- 
YLLN SAND S O ~  0012 BLUE CLAY SUDY SOPI' 0115 
GREY GRVL IIARD 0llE 

GREY HPAN S11f.S CLAY DO09 GREY W I T  ROCK 0040 
B R W  LMSN R W X  0164 
--- 
GRBY CIAY SOPP 0000 BLUE CLAY SAND SOFT 0085 
BLCK GRVL SAM) SOFT 0117 BLCK GP.VL HiWW 0119 
aLcK SEW SO= 0122 - - - 
BRlRT SAND SOFT 0017 GRE? CLAY S?ND SOPP 0021 
GRBY CLAY SOIT 0060 ORE? CLAY SAPRl SOFT 0095 
GRFY SAM) SOFT C l l B  GRBY GRVL S O F T  0130 GRBY 
SHLB PORS 0132 --- 
BRWN SmTD OD25 W Y  CIAY 0120 BRWl SAND GRVL 
0134 BRWN SLUSI 0136 
--- 
YLLH SAND 0024 BLUE CLAY 0118 BLCX. S K B  0125 
--- 
YLLW LOAN SOFT 0015 BLUB CLAY S3W 0098 GREY 
SAMl G R l n  RRRD 0137 BLCK SHLE SOFT 0 1 4 0  
- - -  

RED CLAY SOFT DJlS BLUE CLAY SOFT 0110 GRBY 
GRVL WARD 0115 BLCK ROCK HARD 0119 
--- 
YLLii L a  SOFT 0006 RE0 CLAY SOFT 0019 BLUE 
CLAY SOFT 0130 BLCK QRVL SOFT 0136 BLCK SHLB 
SOFT Dl39 
- - -  
BRWN SAND 0005 BBD CLAY 0027 BLUE CLAY 0116 
BLCK GRVL SAlm 0125 B K K  SHLB 0126 
- - -  
BRW7 SAEm 0020 GRBY CLAY 0085 BLUB CLAY 0100 
GREY GRVL SAND 0120 G W Y  ORVL 0130 B R W  SHLB 
0135 - - - 
BRWN WAM OOOL YLLW S W  0003 WHIT S A W  0008 
GREY CLAY 0025 - -- 
B R W  TILL S O F T  0020 BRWN S N D  SOFT 0022 BLUE 
CLAY S O F T  0120 GRBY SAND PCKE Dl45 GREY GRVL 
PCKD 0E50 
- - -  
PRDR 0052 BLCK SHLE: 0214 
--- 
GREY CLAY SAM) SC-F? OG9V GREY GRVL SOFT D l 2 0  
GRBY SHLE PORS HARD 0135 GREY LMSP: HARD Dl75 

CON 10 019 56- 479975- 
041BP 5029033 

CON 10 019 56- 479975- 
04615 5029033 

CON 

CDM 

M N  

CON 

MN 

CON 

CYlN 

CON 



WATER WELL DATA SYSTW Jan 0 4  GROLWD WRTBR BULLEXIN REPORT 2 0 0 5  PAGE: 2 COUWX : BUSSBLL 

MUNICIPALITY ViU 
COUCESSLON WELL EASTING 

BTC LOT NO NORTHlbY: 

CSG lUNO WATZR STAT PUMP TEST TEST 
ZLBV DIR OF POUND LVL LVL BFLTB TIME 
FEE!I? DaTE DRILLER I N S  WATSR FEET FEET PEST CiPM HR:HN 

* - - 
YLLW s m  so= 
BLUE CLAY SOFT 
BLCK SHLB HARD 
--- 
B R W  SAlFD SOFT 
BLDR SO= 0 0 2 3  
PORS 0 1 0 2  BLCK 
- - -  
BRW LOAM SOFT 
GREY CLAY SAlm 
0 1 3 9  BLCK ORVL 
-- - 
ORBY CCdY s o n  
BLCK GRVL HARD 
BLCK SRLE SOFT 
--- 
B R W  SAND P C W  
GRBY SAND GRVL 
- - -  
GRBY CLAY SAND 
GREY GRVL SRHD 
OIL3 GRBY W S N  
--- 

RBD CIAY OOCB 
GREY SAND 0 1 0 6  
ROCK O f 3 5  
- - -  
BRIW SAW K K D  
G R W  IXKlS 0 1 2 2  
- - -  
YLLW SAND 0 0 0 6  
GR3Y SAKD 0 0 7 0  
- - -  
PRDG 0 0 1 2  BLUB 
C138  GRBY SlX9 
--- 
ERWT SAND PCW 
WAN BLDR SO* 
- -  - 
Y L W  SAND 0012 
- - -  
J3RhN SRND 0 0 0 9  
0 1 1 7  
--- 
YLLW SAM) som 
GRBY GRVL lULRO - -- 

R6D CLAY SOFT 
GRVL SAND SOFT --- 

0 0 0 7  GRBY CLAY SAND S O F T  0 0 4 0  
013C BLCK GKVL SAND S O m  0 1 3 5  
0 1 4 0  

CON 1 0  0 2 0  5 6 -  4 8 0 1 9 2 -  
0 4 3 3 3  5 0 2 8 4 6 2  0003  RED CLAY SOFT C o l a  GREY 

GRBY GRVL SOFT 0 1 0 0  BLCK SHLE 
SHLB HARD 0170 

0002 ntLH sum CLAY SOFT 0003 
SOFT OOBS GREY GRVL SRND SOFT 
SOFT 0 1 4 1  

CON 1 0  0 2 0  56-  4 8 0 1 9 2 -  
0 4 1 8 8  5 0 2 8 4 6 2  0 0 8 0  BLUE CWY SAXD SOFT 0 0 9 5  

0105 BLCK GRVL. SL'D SO= 0 1 2 9  
Dl32  

0 0 1 5  G m Y  CLAY SAND SOFT OlbD 
LC08 0121 BLCX SRLE SOFT 0 1 2 5  

S O F T  0 0 8 0  GRSY CLAY S O F T  0 0 9 5  
SOFT' OlOB GREY S Z Z  PORS HARD 
ROCK HARD 0120 

CON 1 0  0 2 0  5 6 -  480132- 
05305 5 0 2 8 4 6 2  BRNN CLAY 0 0 6 0  BLUE C L 9 Y  0095 

QRBY GRVL SAhm 0 1 0 8  SLCK W W  

COOS GRBY CLAY SOFI' OLOB GRBY 
BLCR SHLE som a 1  3 0  

B R W  CLAY DO20 B L W  C U Y  0 0 6 0  
GREY W L  0 1 0 0  QRBY CGV& OLD6 

CWiY SOPT 0132 GREY GRW, H&RD 
HRRD 0 1 4 0  

CON 11 OL9 56-  4 7 8 9 4 9 -  
04599 5 0 2 8 6 6 3  0 0 0 8  GREY CLAY SOFT DO20 G R E Y  

0 1 0 1  GREY SRLE SO= 0135 
CON 11 0 1 9  5 6 -  4 7 8 9 4 9 -  

as299 5~28663 
CON 11 0 1 9  5 6 -  4 7 8 9 4 9 -  

0 3 4 1 3  5 0 2 8 6 6 3  

BLUE CLAY OLLO GREY GRVL D l 2 1  

BLCK GRVL SANO 0 1 3 8  BLCX SHLE 

0 0 9 8  BLUE CLRY SNDY SOFT DO50 
DL10 

CON 11 020 5 6 -  4 7 9 1 6 9 -  
0 4 4 6 3  5 0 2 8 0 7 8  a012 ORBY CLAY WFT 0070 GRBY 

0 1 1 8  BCCK SHLE HARD 0 1 2 8  

- - - 
BSWN SAm PCKD tt1112 GREY CLAY SOPT 0 0 9 0  GRBY 
GRVL EL.Cil DNSE d l 2 0  GRBY SHLE lJISY LYRD (1128 
- - -  
BRW L O W  OD07 BLUE CLAY 0 1 2 2  BLCX BRIrL 3127  
GRBY LHSX 0 1 2 8  



WATER WELL DATA SYSTEM Jan O# GROUNO WATER BULLETIN ILEI 'DRT 

UUNl-CIPAGITY m 
CO~ICKSS 1017 HBLC EASTTNG 

E2-C LOT NO W R T U r N G  

CSG KIND UAT3.P STAT PIMP TEST TEXT 
D I A  OF POUNU LVL LVL FSWE TIKB 
INS WATBR PBST FKBT FEET GFM EIR;HN 

SCREEN OWNER 
WATBR OEPTH ~ m ~ m  DEPTAS IN FBET TO mtm 
USB P E W  F E E T  F O ~ T I C N S  BXTBND 

ELEV 
FJXT DL= DRILLER 

- - - 
GRBY CLRY Sh?? STNS 
8072 GREY C L 9 Y  SILT 
--- 
R6D SAKD 0007 BRk3 
0135 BLCK SHLE 0292 
- - -  
BRWN SAHD 0017 GREY 
GRBY GRVL SAXD 0125 
--- 
GREY CLAY 0030 
--- 
G M Y  CLhY 0047 G M Y  
0253 BRWN SRLB 0280 - -- 
BRWK LOAM SOFT 0OlO 
CLAY WVL SOFT OL31 
--- 
e m  0020 BLUE CL9Y 
LWS 0124 GREY LM5N 
- - -  
PZD2 0010 BLUB CLAY 
0126 BLCK S'I'NS HARD 
- - -  
RED CtRY SOFT 0015 
GRVL HARD G 1 3 i  BLCK 
- -. 
BRWN SRND 0020 BLue 
BLCX sYLe 0150 

D O 6 5  
STNS 

GREY GRVL SANO STllS 
0090 

CON 11 020 56- 478679 
0 5 6 9 2  5028408 0033 SAND GRVL BLDR 

Iht9PI 0402 
CON 11 020 56- 479169- 

OC549 5028078 CLAY 
BRWN 

OD80 BLUE CLRY 0107 
SHLE 0128 

CON 11 020 5 6 -  479163- 
0 5 4 0 9  5028077 

CON 11 020 56- 478026 

05764 5028027 SACm 
GRBY 

BLDR 0130 BLCK SHLB 
LMSN 0301 

COX 11 020 56-  479169- 
03067 5028070 CLAY SOPr 0100 BLUE 

R K K  HARE 0 1 4 2  

SOW 
HARD 

009Q GREY GRVL .SAND 
0128 

0 6  F 0126 24 LOO 0 1 : 0  

CON li 021 5 6 -  479480 

01718 50277SO BLUB 
SHLB 

CLAY SOFT 0099 GXEY 
RARD 0135 

CLAY 0 1 0 0  BLCK GRWL 0110 
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I 1,'1?/2005 ?:07 PM FROM: Fan P a r a c e l  Laboratories L t d .  TO: 446-1427 PAGE: 002  OF 005  

oratoqies Ltd. 300-23 19 S t  Lament Bhrd 
O n ~ w a  ON KIC; 438 

Phone: (613) 73 1-9577 
Environmental & Fax: (613) 73 1-9064 

Zndoor Air Quality Toll Free. 800-749 1947 
email: paracel@pancellabs corn 

I Order #: K60611 

Certificate of Anabsis 
Levac Robichaud Leclerc Associates Ltd. 
1-2884, Chamberland Street 
Rockland, ON K4K 1M6 
Attn: Mr. Mario Elie 

Client PO : 
Project: 04590 

Custody #: 26310 

Phone: (6 131-446-7777 
Fax: (6 13)-446- 1427 

Report Date: 12-Jan-2005 
Order Date: 06-Jan-2005 

This Certificate of Ailalysis co11tallzs allalytical data applicable to the following sa~nples as  submitted: 

Paracel ID Client ID 
K6061.1 CN 3670 

Approved By: Dale Robertson, B.Sc. 
Laboratory Dlrector 

Any use of these test results implies your ageemeat [hat 0111 total I~ahility in connectio~~ with this work however ar i s i~~g,  shall he li~uited to the innomnt paid hg you for this rvork. 

and that our einployees or agents shall not ~mder  an)' cira~iiistance he liable to),ou in connection 114th this work. 1 of4  



1 /12 /2005  5 :07  PM FROM: Far: F a r a c e l  Laboratories Ltd .  TO:  446-1427 PAGE: 003 OF 005 

Paracel Laboratories Ltd. I order #: ~ 6 0 6 1 1  

Client: Levac Robichaud Leclerc Associates Ltd. 
Client PO: Prqiect: 04590 

Report Date: 12-Jan-2005 
Order Date: 06-Jan-2005 

Analysis Summary Table 
-- - 

Analysls Method Refelence/Descr~ptlon 

Metals EPA 200.8 - ICP-MS 
Alkalinity 
Ammonia, total 

Anions 

Colour 

Conductivity 

Hardness 

PH 
Phenols, total 

Solids, dissolved 

Sulfide 

Total Kjeldahl Nitrogen 

Turbidity 

DOC 
Tannin & Lignin 

E. Coli 

Heterotrophic Plate Count 

Total/Fecal Coliforlns 

EPA 310.1 - titration 
MOE SDNP-E3223A - colourimetric 
EPA 300.1 - ion chro~natography 
based on SM17 2120 - spectrometer 
EPA 120.1 - electrode 
Calculation 

EPA 150.1 - pH probe 
MOE ROPHEN-002BC2.1 - distillation, colourimetric 
SM17 2540C - filtration, yravimetric 
SM17 4500-S.E. - colourimetric 
MOE R T N P - E ~ ~ ~ O A  - digestion, colourimetric 
SM17 2130B - spectrometer 
E3247E - combustion IR 
SM20 5550B 

Subcontracted 

Subcontracted 

Subcontracted 

n/a: not applicable 
MDL: Method Detection Limlt 

300-1319 St. Laurmt Bkd.  Ottn\rza. ON KIG 418 [el: 613-731-9577 fax: 613-731-9064 enioil: pnmcel~~~pnmcel lahs .cm 

2 0f4 



1 / 1 2 / 2 0 0 5  2 :07  PM FhOM: Fax Pa race l  L a b o r a t o r i e s  L t d .  TO: 446-1327 PAGE: 004 OF 005  

Paracel Laboratories Ltd. 1 order #: ~ 6 0 6 1 1  
CerliJcute ($A~~n!ysi.s 

Client: Levac Robichaud Leclerc Associates Ltd. 
Client PO: Project: 04590 

Report Date: 12-Jan-2005 
Order Date: 06-Jan-2005 

Sample Date: 1 05/01/2005 1 
Matrix : Water 

Parameter MDL/Onits I K6061.1 / 

Sample ID: CN 3670 

/ Magnesium 

Calcium 0 . 2  m g / ~  

I r o n  0 . 1  m g / ~  

I Manganese 0 . 0 5  mg/L I < 0 . 0 5  I 

1 . 2  

< 0 . 1  

/ Potass ium 0 . 2  mg/L / 6 . 8  1 

I Ammonia, t o t a l  a s  N 0 . 0 1  m g / ~  1 0 . 1 1  1 

Sodium 0 .2  mg/L 

A l k a l i n i t y  5 mg/L 

I C h l o r i d e  37 1 

32 0 

710 

I F l u o r i d e  0 . 1  mg/L / 2 . 7  / 
/ N i t r a t e  a s  N 0 .  1 mg/L I < 0 . 1  I 
I N i t r i t e  a s  N 

1 S u l p h a t e  1 mg/L I < 1 I 

0 . 0 5  pH units I 8 . 8 7  1 

C o l o r  1 TCU 

C o n d u c t i v i t y  5 uS/cm 

Hardness ,  CaC03 1 mg/L 

8 9 

1 ,300  

1 5  

I T o t a l  K j e l d a h l  N i t r o g e n  0 . 1  mg/L 1 2 . 7  1 

Pheno l s  0 .001 mg/L 

S o l i d s ,  d i s s o l v e d  1 mg/L 

S u l f i d e  0.02 m g / ~  

I T u r b i d i t y  0 . 1  NTU 1 0 . 1  1 

0.020 

1 ,000  

< 0.02 

I T o t a l  Co l i fo rms  1 /lOOrnL I < 1 I 

Tannin /L ign in  0 . 1  m g / ~  

F e c a l  Co l i fo rms  1 /lOOrnL 

I E e t e r o t r o p h i c  P l a t e  Count 2 /* I > 500 / 

2 . 6  

< 1 

300-2319 St. Lament lllvd. Otta~\~a. ON K10  418 tel: 613-731-9377 fax: 613-731-9064 email: pancell~pamcellabs.com 



1/12/2005 2 : 0 7  fM FROM: Fax F a r a c e l  Laboratories LEd.  TO: 446-1427 PAGE: 005 OF 005 

Paracel Laboratories Ltd. l ~ r d e r  #: K60611 

Report Date: 12-Jan-2005 

Client: Levac Robichaud Leclerc Associates Ltd. Order Date: Oh- Jan-2005 

Client PO: Project: 04590 

QAIQC Results I 

j Ammania, to ta l  a s  N / 112% (75 - 125%) 1 0.11 0.11 1 

Blank I Spike (QC Limits) 

Manganese 

1 Chloride 1 < 1 mg/L I 105% (75 - 125%) 1 37 37 1 

Duplicate 

1 Fluoride I < 0.1 mg/L / 95% (75 - 125%) 1 2.5 2.7 1 

< 0.05 mg/L / 106% (70 - 130%) 

Nitrate as N I < 0.1 mg/L I 108% (75 - 125%) 1 < 0.1 < 0.1 / 

< 0.05 < 0.05 

/ Phenols 1 < 0.001 mg/L 86% (75 - 125%) 1 < 0.001 < 0.001 1 

Nitr i t e  as N 

Sulpha t e  
--- 

Color 

Conductivity 

pH 

I Sol ids ,  dissolved 

Sulfide < 0.02 mg/L 96% (75 - 125%) < 0.02 < 0.02 
I 

Total Xjeldahl Nitrogen < 0.1 mg/L ) 97% (75 - 125%) 

< 0.05 mg/L 

Turbidity I < 0.1 NTU I n/a 

DOC 1 < 0.5 mg/L 1 93% (70 - 130%) 
-- 

2.0 2.0 1 
I 

94% (75 - 125%) 

300-2319 St. Laurent Blvd. Otravi~a. ON K1Q 418 tel: 613-731-9577 fax: 613-731-9065 mnail: paracell~,pnncellab~~cm~i 
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< 0.05 < 0.05 

< 1 < 1 

8 8 89 

1.300 1,300 

7.75 7.85 

< 1 q / ~  i 104% (75 - 125%) 

< 5 uS/m n/ a 

n/ a n/a 
1 



Consent Application - Hydrogeological Study & Terrain Analysis LRL File: 04590 
CR-029-2004 & CR-034-2004 January 2005 
Lots 19 and 20, Concession 10, Geographic Township of Clarence Appendix 

Levac Robichaud Leclerc Associates Ltd. Rockland, Ontario 



Laboratories Ltd. 300-2319 St Laurent Blvd 
Ottawa ON KIG 458 

Phone (613) 731-9577 
Environmental & Fax (6 13) 73 1-9064 

Indoor Air Quality emad paracel@paracellabs TOII Free 800-7491947 coln 

1 Order #: 559781 

Certificate of Analysis 
Levac Robichaud Leclerc Associates Ltd. 
1-2884, Chamberland Street 
Rockland, ON K4K 1M6 
Attn: Mr. Mario Elie 

Phone: (6 13)-446-7777 

Fax: (6 1 3)-446- 1427 

Client PO: Report Date: 30-Dec-2004 

Project: 04590 Indian Creek Order Date: 24-Dec-2004 
Custody #: 14631 

Tlis Certificate of Analysis contains analytical data applicable to the following samples as submitted: 

Paracel ID Client ID 
55978.1 # 1 

d 

Approved By: / Dale Robertson, B.Sc. 
' Laboratory Director 

Any use of these test results implies your agreement that our total liability in connection with this work, however arising, shall be limited to the amount paid by you for this work, 

and that our employees or agents shall not under any circumstance be liable to you in connection with this work. 1 of4 



- 
Paracel Laboratories Ltd. 1 Order #: 55978 1 

I CertiJicate of A~lalysis 
Report Date: 30-Dec-2004 

Client: Levac Robichaud Leclerc Associates Ltd. Order Date: 24-Dec-2004 

Clie~~t PO: Project: 04590 Indian Creek 

Analysis Summary Table 

Analysis Method Reference/Description 

Anions EPA 300.1 - ion chromatoora~hv L J  

n/a: not applicable 

MDL: Method Detection Limit 

300-23 19 St. Laurent Blvd, Ottawa, ON KIG 4J8 tel: 613-731-9577 fax: 613-73 1-9064 email: paracel@paracellabs.com 



I Paracel Laboratories Ltd. I Order #: 55978 1 
Certificate of Analysis 

Client: Levac Rabichnud Leclrrc AIsociater Ltd. 
Report Date: 30-Dec-2004 
Order Date: 24-Dec-2004 

Client PO: Project: 04590 Indian Creek 

I Matrix: Water 
Sample ID: # 1 

I 
P a r a m e t e r  

I 
Sample  Date: / 23/12/2004 / 

I 
I 
I 
I 
I 
I 
I 
I 
I 
u 
I 
I 
I 300-2319 St. Laurent Blvd, Ottawa, ON K1G 438 tel: 613-731-9577 fax: 613-73 1-9064 email: paracel@paracellabs.com 

3 0 f 4  

N i t r a t e  as N 0.1 mg/L 0.1 

N i t r i t e  as N 0.05 mg/L I < 0.05 



I 
Paracel Laboratories Ltd. I Order #: 55978 1 

l Certificate of Analysis 

Client: Levac Robichaud Leclerc Associates Ltd. 
Report Date: 30-Dec-2004 
Order Date: 24-Dec-2004 

Client PO: Project: 04590 Indian Creek 

I B l a n k  
I 1 S p i k e  (QC L i m i t s )  , I D u p l i c a t e  I 

300-23 19 St. Laurent Blvd, Ottawa, ON KlG 438 tel: 613-731-9577 fax: 613-731-9064 email: paracel@paracellabs.com 

4of4 

I 

I N i t r i t e  as N 

< 0.1 mg/L < 0.1 < 0.1 

< 0.05 mg/L 1 8 7 %  ( 7 5  - 125%) 1 < 0.05 < 0.05 I 



Consent Application - Hydrogeological Study & Terrain Analysis LRL File: 04590 
CR-029-2004 & CR-034-2004 January 2005 
Lots 19 and 20, Concession 10, Geographic Township of Clarence Appendix 

Levac Robichaud Leclerc Associates Ltd. Rockland, Ontario 

I 



PROJECT \ f "COPYRIGHT 200S3 

HYDROGEOLOGICAL STUDY & TERRAIN ANALYSIS 
PART OF LOT 1 9  & 20,  CONC. 1 0  LEVAC ROBICHAUD LECLERC ASSOCIATES LTD. 

Project Managen and Consulling Engrnear 

GOEGRAPHIC TOWNSHIP OF CLARENCE 
NOW CITY OF CLARENCE-ROCKLAND 

ROCKLAND. ON GATINEAU. QUE HAWKESBURY. ON 
TEL: (61 3) 446-7777 TEL: (81 9)663-1639 TEL: (613) 632-5105 

DRAWING TITLE 
CLIENT 

Mr. BERNARD CHARLEBOIS 
PRELIMINARY SITE PLAN 

SCALE: 1 :600  
DATE Fl LE DWG No. 

JAN. 2 0 0 5  
J i 

0 4 5 9 0  0 4 5 9 0 - 0 1  





1-8664, rue Chamberland Street 
Roclcland (Ontario j, Canada, K4K 1M6 0 6 AVR. 2005 

Teieph.one/TCl&phome: (613)446-7777 
T&lBcopieur/Fxx: (6 13)448-1427 Date: 

I TEZ~COPIE FAX TRANSMISSION SEEET J 

Firm: 
Compagnie: 

Far; No: 
Votre tt5lBcopieur: 72% - b l 2  

% 44c - 142% 
Your f i e  Refi 
Votxe # Dossier: 

m& 

Description: 

.Copies t o  / copies a: 
NO: , @(A- 6 3 2 -  //dd 
NO: k(3- q d g -  2972 
NO: 613-728- &/2 

c e : & b  f ' .  . e& \InPPw NO: b/3- 642 -/So3 
b4d I OW-- % -4 

I I 
Number of' pages indudiag cover page: 
Nombres de pages incluaut l'introduction: 

,, 1 -7 
Original to follow / Original suivra. yesloui X no/non 

If you do iiot receive ill pages, please coatact us as soon as possible. 
Si vous ne recevez pas toutes les pages, veuillez nous en informer le plus rapidemenr possible. 

THANK YOU/MERCI 

8:\TEhDLATE&NEW IOGO\Ofidnl Ncw bnru: md c u u n p ) c & ~ ~ l m i ~ ~ - ~ ~ ~ ~ . & ~  



I Project Managers and Consulting EnginecrslGirmts de projets et 1ngCnieut-s conscils 

Our file: 04590 April 01, 2005 

Mr. Bernard Charlebois 
3595, lndian Creek Road 
Bourget, Ontario KOA 2A0 

RE: Hydrogeological Study & Terrain Analysis - Supplemental information 
Consent Applications 
CR-029-2004 & CR-034-2004 
Lots 19 & 20, Concession 1 0 
Geographic Township of Clarence 
Now City of Clarence-Rockland 

-. 

In response to South Nation Conservation's (SNC) review of our Hydrogeological Study for the 
above referenced consent applications, we offer the following response to their comments. The 
following letter report should be read conjunctly with our original Hydrogeological Study & Terrain 
Analysis report dated January 2005. 

I - Groundwater Quality 

The owner of C.N. 3670 Indian Creek Road was informed of the bacterial contamination and has 
since disinfected his well. A subsequent water analysis was collected on March 23, 2005 and 
tested for HPC. The results showed that the HPC levels are now within the Ontario Drinking Water 
Standards (ODWS); 140 countlrnl versus the 500 count/mL guideline. The laboratory Certificate of 
Analysis is attached to this letter. 

SNC requested that the local medical officer of health provide recommendations and comments 
regarding the fluoride levels. Our discussion and correspondence with the Eastern Ontario Health 
Unit (Sylvain Diotte, Part Vlll Program Coordinator) revealed that they hold no objections in 
approving both consent applications despite the marginally exceeding fluoride levels. The fluoride 
levels as well as the other parameters have already been registered on title warning potential 
purchasers of probable exceedances in the drinking water. The relevant documentation is attached 
to this letter. 

2 - Isolation clay layer 

The following table presents a summary of several wells located around the severed and retained 
lots. The MOE's well data spread sheets for these wells were given in the original report, while the 
approximate locations of the referenced wells are shown on the attached map, 

Pam 1 of3 
E-mail: mslis@lrl.ca Fax (61 3) 446-1427 

1-2884, rue Chambedand Steer, R-nd, Ontario K4K 1 M6 Tel(813) 446-7777 
Ed 1, Main Street, Suite 200. P.O. Box 414, Hawkesbury, Ontario KBA ?A1 Tel(613) 632.51 05 
0 2838 Maple Lane, Dunrobln, Ontario, KOA 1TO T d  (61 3) 83 1-5497 

170, rue B m d w y  EasVest, Gatineau, QuCbec, J8P 3V3 Ta (81 8) 663-1 639 
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L LIEVAC ROBICWAUD LECLERC 
ASSOCIATES LTD 

ASSW&S LTEF. 

Project Manages and Consulring EnginaerslGtr;mrs de pmjers et rngtnieur; conseilc 

The local supply aquifers for this area are located below the massive clay layer within the till deposit 
or the upper bedrock formation. According to local wells records, the bedrock and till aquifers are 
protected by a thick clay aquitard that varies between 23m io 34m thick locally. The clay aquitard is 
present all around the two (2) severed lots as well as the retained portion of the property, which is 
more than 41.57 hectares (102 acres). 

It is noted that no well records were available to the north of the site, since the lands in this direction 
are undeveloped or occupied by sand pits. Considering the local thickness of the clay, it is 
anticipated that the clay also extends towards the north. In any case, the shallow overburden 
groundwater table is to the south. 

In conclusion, if the wells and septic systems are properly constructed as per their respective 
regulations and the recommendations given in our original report, the septic influent is considered 
isolated from the supply aquifer. 

2- Septic Effluent Impacts 

The septic effluent impacts of the existing sand pits were addressed in seetien 6.3 of the original 
report. In any case, these additional comments are provided. 

The receiving aquifer to the septic effluent will be the shallow overburden groundwater table found 
in the sand deposit resting over the clay. The sand deposit is too thin to support a dug well. The 
flow direction of the shallow overburden aquifer is dictated by the general topography of the terrain. 
In this case, the sand pits are located upgradient Of the flow direction (Elev. 77m to 75m), while the 
severed lots are located at Elev. 75m to 70m gently sloping towards the southeast where grades 
vary from 70m to 65m. 

- 
E-mall: mJb(Wlrl.ca Fax (61 3) 446-1 427 
R 13884, me Chamberland Street, Rockland, Ontarlo K4K 1M6 Td (61 3) 
ra' 1, Main Street, Sulb 200. P,O. Box 414, Hawkesbury, Ontario K6A 1At Tel(613) 632-51 05 

2838 Maple Lane, Dunrobin, Ontario, KOA 1TO Tel(613) 831-5497 
-0.170, y e  Broadway Eastrest, Gatineau, QuBbec, JBP 3V3 Tel (81 9) 663-1639 



LEVAC ROBICHAUD LECLERC ASSOCIATES LTD 
~ s s o c ~ &  LTEE 

Project Managers and Consulting EngineersIGCants de projets et Ingdnieurs cottsils 

The overburden groundwater flow is not towards the sand pit (northeast), but contrarily, to the 
southeast. A topography map was included in the original report. 

Furthermore, considering the size of the proposed lots (0.4 and 0.3 hectares respectively for a total 
of 0.7 hectares), the septic influent wiIl be attenuated naturally by dilution at the property boundary. 
This is supported by applying the contaminant attenuation method in accordance with the Ministry 
of the Environment Hydrogeological Technical Information Requirements for Land Development 
Applications as well as MOE's procedure D-5-4 "Technical Guideline for Individual On-site Sewage 
Systems: Water Quality Impact Risk Assessment". 

The calculation was performed in considering that nitrate nitrogen as the critical contaminant 
originating from the disharge of a conventional Class 4 septic system at a loading rate of 40 
grams/lot/day per residential dwelling unit. The lot size must have the capacity to attenuate the 
influent generated by the septic system so that the nitrate nitrogen levels at the downgradient 
property limit do not exceed 10 mg/l minus any local background nitrate concentration already 
present in the receiving aquifer. The background nitrate levels in the receiving aquifer was 
established to be non detectable as showed in our original report. 

Based on the nitrate attenuation calculation, the nitrate level at the property boundaries will be 9.6 
rng/L, which is considered acceptable. The calc:ulation sheet has been attached to this letter. In 
conclusion, the septic impacts on the sand pit are considered negligible. 

Trusting that this supplemental information presented herein meets your requirements. Should you 
have any questions or comments, please do not hesitate to contact the undersigned. 

Yours truly, 
Lsvac Robichaud Leclerc Associates Ltd. 

J.R. M.A. LAPORTE j/l 

- 

E-mail: melii&lrl.ca Fa% (61 3) 446-1 427? 
0 1-2884, rue Chamberland S m t ,  Rocktarid, ''onbrio K4K lM6 Tel (61 3) 446-7777 
La 1, Main Stfeet. Suite 200. P.0, Boxdlrl, Hawkesbury, Ontario K6A 1Al Td (64 3) 632-51 05 
I3 2838 Maple Lane, Dunrebin, Ontario, KOA 1TO Tel(613) 831-5497 
a 170, rue Broadway EasVest, Gaiineau, QuBbec, JBP 3V3 Tel1819) 663-1639 



EASTERN ONTARIO HEALTH UNIT CORRESPONDENCE 



Consent Approval Autharily 
Clarence-RocMaab 
1560LawierSt. 
Rockland, Ontario 
K4K 1P7 

RE: Consent Application CR-29.2004 
Lot 19, Concession 10 
Township of CIaren-Rockland 
Owner: B m a d  Chailebois 

SWTH NATION CONS a 

Thr: Eastam Ontario H d t h  Unit holds na objection d the Consent Appruval Authority 
gerntiug tbe above noted consent- 

1/ Sylvain Matte 
Past VUI Progxm Coordin,afor 

Head O f M B g e  w, 1OOO tue PinSlreet CWWrUL. ON W 6 7  TeW.: I6131 $331375 m/ou 1 800 287-71209 w.: Isla) ~ m 7 ~  
Q 60 ~e Anik Street. UniVuniY #2, AtAAIYDRU. ON KOC 1AO T a l a ;  (813) 525.1 112 4 !%&/te)ec,: (813) 525.2W 
o 787 rue Prlnemiesveet PO. 8M.R 338, CAOSELMAtt ON KOA nu#3 4 TeVWL: (813) n ~ 2 8 4 1  W/OU I 890 26~-amo. wb,,,.: ($13) 7846264 
IY 13.4 hrlain strew  as^ Mein eat, soitdbmau 301, HAWKE8W, ON 1M * Wt&: (BMJ 632-4355 o r b  T uw 58b2314. @$16I~.: (613) ~3;!-4,11 
!l 2W me ChkmbBrlm Streer, UoiVwll6 12.2nd ~~ fbtage, MQAN4 ON K4K 1 W+; (613) 446-7466 Fmlec.:  (819) 446-1434 
u 457 Majn Street EasVrus k i n  ese, N. Bcr(C4R 616, WIHCHESTER, QN KOC 2K0 BVbSI,: (613) 7742739 a FWHIec,: (813) 7744079 



SOUTH M T  ION CONS 

Eastern Ontarfa 
Health Unit 
Bumau de'sa* 
de Pest tie I'Ontarld 

January 20,2005 

Consent Approval Authority 
C l m c b W  Wand 
1560 Laurier St. . 
Rockland, Ontario 
K4K 1. P7 b 

RE: Con,sent Application CR-34-2004 
Lot 19, Concession 10 
Township of Clarence-Rockland . . 
bNner: Bemarcl Charlebois 

TIC Eastm Ontario Hcalth Unit holds no objection tb  the Consent Appraval Authority 
granting the above noted consent 

SyIvah Diotte 
Part W H  Program Coordinator 

17 Ht4d Ofnce/Siipe soch 1OOO nr@ PlnSbeei, COR#WAU, ON W ST1 -TeW,: (613) 933-1375 orb 1 BM) 247-7124 FavMw,; (61 3) 933-7930 
a 60 rue Mik Street, UnlVunlte #2, AEXANORLII, ON KQC 1AO TBVW1,: (813) 526-1 112*Wec,; (613) 5252803 
0 787 rue PrhcipaJc Stmt t?O. Bor;lC.P 33&t GASSEW, ON KOA IMO TW.: (613) 764-2841 W/OU 1 800 267-8280 F w c , :  (813) 784- 

134 wn SVM ~ s s r / r ~  Mln est Bultehlvaau 301, HAWMIURY, ON K6A 1M RVtBI, 1 1613) 632-4355 wbu 1 800 m-2314 - wds,: @la] 632-4171 
2884 me Champerland W, UnlVunlY +2, A d  Ilwr/h ffitaoe, ROUUAND, ON K4K 1M6 TdMl.: (613) WlW - FaMkc.: (813) WI 454 

1 457 Main Skeet EasW M est PO. Bw/C.F! 61 6. WCn$TUl OPI KOC 2KO TeVlBl,r (813) 774-2738 - FMk3kc.: (613) n4-4079 



04/05/2005 18: 39 6137645854 SOUTH NATION CONS ME 04/05 

Doaunent General ews 

P 
98 bmfd bt, liDsl 

mam Onl. Mm 
F o m ~ - l a n d ~ M r m \ ~ l ~  Farm LlZl18 D 

part o f  lot. 19 concession 11 Torrnship o f  Clarence 
County o f  RusseIi dcsigan'ted as p s r t s  1,2.3.4,5,6, 
7,8,9 on Plan 50R-7445. 

1. Tlie attached Certif icste of Approval been duly issued under Part V1 I1  ol i  tne 
Envirohmental Protecti Dn Act. 

2.  Pllrsuent t o  subsection 1 o f  Section o f  the Environmental Protection Act, 

~ e r s o n ( s )  t o  whom it is directed. 
P this Certificate of  Approval is bind ng upon the successor5 and assigns of the 

3 .  This Certificate of Approval Is being registered far  the purpose of  provid ing 
notice o f  said Certificate o f  Approval and notice of the covenants affecting 
th is  land to any person obtaining a subsequent interest i n  the said lands. 

I. (11) - 
wsyma, r. r. l . tlammond.Ont-KOA 2A0 

P ~ M I ~  [at aut Siulw or IntprllOU 
NIW(J! 

MINISTRY OF THE ENVIRONMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I . . .  

(EASTERN . . . ,  O~TARIO HEALTH UNIT) 
. . . . . . . . I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P.O.box 338, Casselman,Ontarlo, KOA IMO ' 

(16) DodYwnl Aprrrrd Dy: 

r.r.l,Hammond,Ont. D@.nisLacelleHarmt6nd,Ont.KOA2AO 
KOA 2A0 

- 

< A - .. ........ 



1 zii 6 Annexe 
Formub 5 1 6 . 1 ~ 4  p m ~ t  rHom 08 I ' m q h m m  Jsu dfalll I m n q b U h  a 
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S 

+ 
Colm(n) l o n d h ~ s )  addnlannarp) ah wb(lsraan w p p ~ m 4 4 h  

continued from Section B of page 1 .  

Requil-ements and conditicms b'F the Certificate of A ~ ~ r o v b l .  

I 1, This notice be registered on title and a dupl icate copy with registration particuldrs be 
returned to the Director, 

2 .  The sewage disposal system and the residence must be located in accordance wi th  drawing 
NO. CHAUOI-SE, dated December 189 end REvision 1 and , Z  dated Mar. 10, 1994 by Atrel 
Engineering I td .  

3. The above noted drawing and all addendurns must be mede a v a i l a b l e  to prospective purchasers 
for their irlfdm~ation. 

4. The JsHege system envelope leaching bed and spare area as indentified on the Site Plan 
must be malnmtained free o f  the deposit, disposal ~r,opeta'ti~n o f  any material ,structures 
br  equi~oent other than material or equipement requlred f o r  the construction of the 
leaching bed rithin the Sewage system enveI0pe. 

5 .  The sewage system envelope of 'each lot as idantif ied On the Slte Plan could be incressed 
i f  the site specific Cettjficate of Approval inspection f o r  a Private sewage dlsposrri 1 system warrants I larger area t l ~ a n  rpeelfied. 

6. TI-le review 0.F t h i s  proposal for a Sewage system instal lation was based on a t h ree  bedroom 
man-luxury residence (fixture unit count less than 25) .  Houses w i t h  more than three 
bedrooms wi I l be atce~ted only if native soi 1 condi Lions are demonstrated by. the 
developer. and his consultant. to be favourable. 

7 .  That lots shall be made suitable for the inStallati0n of'sewage systems prior to or at 
t h e  bclildlng permit stage to Zhe satisfaction of the Eastern Ontario Health Unit i n  
bccordance with Ontario Regulfit ion 358 made under the  Environmental P r ~ t e c t l o r ~  Act. 

8. The installaion of the sewage disposal system must be supervised and certified by a 

i ~ r l v s t e  professional engineer1 ng con5ultahZ. 
9 .  The fol Icwing covenants shall be incorporated in a l l  contracts for sale and i r ~  all 

transfers from the owner with the express intent that they shall be covenants running w i t h  
'the Iands f o r  the; benefit o f  the owners. 

10,HeXls shall  be located in accordance with the angraved site plan. 
I1 .Potential Purchasers are warntd .that: 

Water qua1 tty is described as hard, slightly basic. sodium bicarbonate type water. 
Following elements exceed the Ministry of  the Environment and Energy 1s (MOEE) maximum 
concentrations. 

Y' Sodium may exceed MOEE maximum concentration of 2Olkngl. 3 Hardness may exceed MOEE maximum concentratlon of 5OOmgl. < Fluoride may exceed MOEE maximum concentration of  1 -5mgl. 
fl organic nitrogen may exceed YOEE maximum concentration OF Q.15mgl. -" Iron may enceetl MDEE maximum concentration o f  0.3mgl. - Manganese may exceed MOEE maximum concentration of 0-05mgl- 
I.,, Colour may exceed MOEE naxlmum concentration o f  5 TCU. 
-" Turpidity may exceed MOEE maximum concentration 1 NTU. 

pH may fa11 outside of the MOEE desirable range 'for drinking water of 6.5-8,5 ,-,H units, - Total dissolved sol ids may exceed the MOEE maximum concentration 0P 500mgl. 



LABORATORY CERTIFICATE OF ANALYSIS 



PARACE1 , Worato,ries Ltd. 
Envf r a m m e m t a l &  
Indoor Air Quality 

300-2319 St. Laurent Blvd. 
Ottawa ON KIG 4J8 

Pham: (613) 73 1-9577 
Fax: (6 13) 73 1-9064 

Toll Free! 800-7491447 
cmail: parace@pmcellabs.com 

I Order #: ~73711 
Certiiicute of Analysis 

Lcvac Robichaud Leclerc Associates Ltd. 
1-2884, Chamberland Street 
Rockland, ON K4K 1M6 
Attn: Mr. Mario Elic 

Client PO: 

Phone: (6 13)46-7777 
Fax: (6 13)-446-1427 

Report Date: 38-Mar-2005 
Order Date: 24-Mar-2005 

Tnis Certificate of Analysis contains analytical data applicable to the following samples as submitted: 

Paracel W Cllent ID 
K7371.1 C.N. 3670 

Any usrolrhew twitrarulu irnplias ywruyaamaal tkr l  uurluoll liability in w M d a n  with lhia wnrk, ~ w u v u ~ M X ~ ~ ) ; ,  ahrll ba IimitrrJ tu Ihe;vngunrppid by y w  for*$ work, 

rutd U~ar our urnpbywd ur afenlr dbdi nd uldal ruly cin;umsW hr liablm lu yuu in ~unaacliun wilh U l q  wudc, 1 of3 



Paracel Laboratories Ltd. 

CrrftJcare of A ~ l y s i s  

Client: Levac Ro'bibhaud Leclerc Asociirtes Ltd. 
Clicnt PO: P m j e  04590 Charlebois 

Analysis Sumrnary Table 

A n a l y ~ i ~  Method Reference/Description 

Heterotrophic Plate Count subconcracted 

n/a: not applicabld 
MDL: k t h o d  Detection L i m i t  

300-2319 St. Lnurenr BlvJOtluw~, ON KlC 4JLI lul: 613-731-Y577 h! 613-731-511164 tlnail: ~ p c e l @ ~ l l & ~ , ~ ~ ~ ~  

Zuf3 



Report Date: 28-Mar-2005 
Client: Levac Robichaud Leclerc Associates Ltd. order D~E: 24-~~-2005 

C l b t  PO: Project: 04590 Chrrleboir 

. . . . . . . .  Matrix: Water - ,,-., 
-la ID: C.N. 3670 

. . . . . . . . . . . .  . . . . .  - .- 
Sorqpls Datm: 22/03/2005 _ .. - ............. . . 

parameter 1QIL/Vnitcr : K7371.1 
I -"" ' ' ' ' 

300-2319 St. Lnurcnt Blvd, Ormwa. ON KIG 4J8 rtl: 613-731-Y177 tluc 613-731- m i l :  p n m j c r l @ p n n c ~ l l ~ ~ , ~  

3 o f 3  



WELL LOCATIONS 



PROPOSED DEVELOPMENT 



NITRATE ATTENUATION CALCULATION 



Mr. Bernard Charlebois - Severance Applications 
Part of lots 19 & 20, Concession 10 
Cheney, Ontario 

Septic Efnuent lmpact - Niirafe Attenuation Calculations 

Moisture ~umlus' MS 380 mrn 
Infiltration  actor^ 

Topography Flat 0.3 
Soil Sandy Loam 0.4 
Cover Forested Land 0.2 

Total (IF) 0.9 
Potential Infiltration PI = IF'MS 342 mm 
Number of Lots n 2 

Approximate foot print of houses H 100 m2 

Area of Infiltration 
Area of Lot 7000 m" 
Impervious Area Roads 0 mz 

Houses (n'M) 200 m2 

A 6800 m2 

Nltrate Concentration of Infiltration Ci 0.1 mg/L 

Site Infiltration Qi = A*PI 2326 m3 
Daily Sewage Volume per Lot Qd 1 ms 
Maximum Yearly Sewage Volume (water) Q,=365*n*Qd 730 ma 

Nitrate Concentration in ~ e w a ~ e '  cd 40 mg/L 
Reduced Rain Volume Qt= (QrQJ 1S96 ma 

Back~lround Nitrate Concentration Cb 0 mglL 
Maximum Nitrate concentration3 GI 10 ~QIL - 
Acceptable Nitrate Concentration (Maximum - Cg3 (Cm-Qb) 10 malL - 
Background) 

Nitrate concentration at Boundarj C = (Q~,+Q&,Y(Q,+QI) 9.6 mg/L 

' Moisture suptus for sand soil (water holding capacity of 50 mrn) for Ottawa ON (Environment Canada Met~rologi-l 
Service of Canada, 2004). 
2 Table 2: lnflltration Factors, H y d ~ i c 8 l  Technical lnformatim Reuuirements for Land Development Applications, Ministry 
of the Energy and Environment, Aprll2004. 

As per Technical Guideline fw IndivMu@l On-Stte Sewage Systems: Water Quality and Impact Risk Assessment. Ministry 
of the Energy and Environment, August 4996. 

From chemical analysis of gmundwater (October 2004). Nitrates not detected therefore laborataty detmion limit used a 
background. 


