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184 County Road 28, 
Prince Edward County, Ontario  
K8N 4Z7 
 
Attn: Dan Tomarchio 

Owner 
  
Re: Nitrate Loading Assessment 

184 County Road 28, Prince Edward County 
Cambium Reference: 19372-001 

  
Dear Mr. Dan Tomarchio, 

Mr. Dan Tomarchio (Client) retained Cambium Inc. (Cambium) to complete a 

nitrate loading assessment to support the Functional Servicing Study and Zoning 

By-law Amendment Application at 184 County Road 28, Prince Edward County 

(Site). 

It is understood that the Client is pursuing rezoning of the property to permit a 

single detached dwelling (renovation of an existing building), a future addition to 

the detached dwelling to be used as a bed and breakfast, as well as other 

commercial greenhouse uses. 

It is understood that the Client intends to install an on-site sewage system sized 

to service both the single detached dwelling and the proposed future addition to 

be used as a bed and breakfast. No other buildings on the Site will generate 

wastewater. 

SITE DESCRIPTION 

The Site is approximately 0.84 hectares and is bounded by County Road 28 to 

the northwest, rural residential lots to the northeast and west (RR1), and rural 

land to the south and southeast (RU3). The Site contains existing buildings and 

driveways which are understood to support an existing commercial greenhouse 

establishment. Overall topography is generally flat with a gentle slope from east 

to west. A Grading and Servicing Plan and Septic Plan were prepared by Three 
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Hills Engineering Ltd. and are enclosed. Note that Cambium does not assume 

responsibility for the sewage system design prepared by others. 

BACKGROUND INFORMATION 

A thorough review of available relevant background information was undertaken 

for this study, which included the following: 

• Ministry Water Well Information System (WWIS) website provided by the 

Ministry of Environment, Conservation and Parks (MECP, 2023a) 

• Source Water Protection Information Atlas (SPIA) (MECP, 2023b) 

• Quinte Conservation Authority (QCA) Mapping 

Based on a review of six local well records (enclosed) obtained from the area, 

the majority of wells were constructed prior to 1990 with clayey overburden 

ranging rom 3.6-8.8 m below ground surface (mbgs) overlying limestone to final 

depths ranging from 10.6-25.6 mbgs. Four of the well records were reported as 

dry and the other two with minimal yield reported. 

No concerns were observed based on a review of the Source Protection 

Information Atlas mapping, i.e. the Site is not within a wellhead protection area, 

intake protection zone, or significant groundwater recharge area. 

The Site is not located within the QCA regulated area. 

WATER BALANCE 

A nitrate dilution assessment was completed to determine the feasibility of 

utilizing on-site sewage disposal for the proposed development at the Site. Within 

sewage system effluent, nitrate is considered the limiting contaminant due to the 

human health concerns. Ministry of the Environment, Conservation and Parks 

(MECP) Guideline D-5-4 (Guideline D-5-4) indicates that the effluent plume at the 

Site boundary must be within the Ontario Drinking Water Quality Standards 

(ODWQS) limit of 10 mg/L for nitrate to prevent contamination of adjacent 

properties. Although natural processes and soil interaction can result in nitrate 

being attenuated in the receiving subsurface system, the procedure within 
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Guideline D-5-4 states that only dilution can be used as the principal attenuation 

mechanism to predict future nitrate concentrations. As such, a mass balance 

calculation is used to determine the impact of the proposed development at the 

property boundary. 

The total available dilution for the Site is estimated by the following equation: 

  Qi = A * S * I 
Where: Qi – Volume of Available dilution water 
  A – Area of the Site 
  S – Water surplus 
  I – Infiltration factor 
To calculate the water surplus, the thirty-year climate normal data collected 

between 1981 and 2010 at the Belleville, Ontario weather station was used 

(Climate ID 6150689). The data was accessed through the Environment Canada 

website (Environment Canada, 2023). The total yearly precipitation, on average, 

was 912 mm. 

The Thornthwaite-Mather method was used to determine the amount of 

evapotranspiration that will occur at the Site (S. Lawrence Dingman, 2008). The 

evapotranspiration (537 mm/yr) and water surplus (374 mm/yr) values were 

calculated and are enclosed in this letter. 

To determine the fraction of surplus water that infiltrates into the soils on-site, the 

volume of surplus water is multiplied by an infiltration factor. The infiltration factor 

varies between 0 and 1 and is estimated based on topography, soils, and cover 

(as per the Stormwater Management Planning and Design Manual, (Ministry of 

the Environment, June 2006)). 

In addition to calculating the infiltration factor for the Site, the dilution area was 

measured (via available mapping) to determine the total volume of available 

dilution water generated on the Site. 

For the purposes of this nitrate assessment, a sewage flow of 1,550 L/day was 

estimated based on the following: 

• 1000 L/day for the proposed single detached dwelling (Guideline D-5-4) 
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• 550 L/day for the proposed bed and breakfast (calculated using 50% of the 

peak daily flow of 1,100 L/day (Ontario Building Code (OBC) Table 8.2.1.3.A 

for 2-bedroom, less than 20 fixture units, less than 200 m2 of living space) 

Note that Guideline D-5-4 assumes average usage while septic systems are 

designed based on maximum peak usage under the OBC. 

The predictive nitrate assessment is summarized below with calculations 

enclosed. 

PREDICTIVE ASSESSMENT 

As described above and based on Guideline D-5-4 and the OBC, the average 

calculated sewage loading is anticipated to be 1,550 L/day. 

Total nitrogen (all species) ultimately converts to nitrate through the wastewater 

treatment process. Nitrate is considered to be the critical contaminant in sewage 

effluent. A nitrate loading of 40 mg/L is used to determine the effluent loading 

from conventional septic systems on the receiving subsurface. To determine the 

concentration of nitrate at the property boundary, a mass balance calculation was 

completed as described below: 

𝐶𝐶 =  
𝑄𝑄𝑒𝑒 ∗ 𝐶𝐶𝑒𝑒 + 𝑄𝑄𝑖𝑖 ∗ 𝐶𝐶𝑖𝑖

𝑄𝑄𝑡𝑡
 

Where: 
Qe – Volume of Wastewater 
Ce – Estimated concentration of nitrate in effluent 
Qi – Volume of Available dilution water 

 Ci – Concentration of nitrate in dilution water 
 Qt – Total flow at the site (Qe + Qi) 

C – Predicted concentration of nitrate at the property boundary 
 

The following Table 1 summarizes the predicted nitrate concentration at the 

property boundary for both conventional treatment and if advanced treatment is 

used: 
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Table 1 Nitrate Dilution Calculation (D-5-4) 
Treatment Conventional 

No Future Addition 
Conventional 
Proposed Site 

Advanced 
Proposed Site 

Qe (L) 1,000 L 1,550 L 1,550 L 
Ce (mg/L) 40 mg/L 40 mg/L 20 mg/L 
Qi (L) 5,380 L 5,380 L 5,380 L 
Ci (mg/L) 0.1 mg/L 0.1 mg/L 0.1 mg/L 
Qt (L) 6,380 L 6,930 L 6,930 L 
C (mg/L) 6.35 mg/L 9.02 mg/L 4.55 mg/L 

1. Conventional. = Conventional sewage system i.e. septic tank and leaching bed.  
2. Advanced. = Advanced treatment system, specifically Level IV treatment as defined by Table 8.6.2.2 of the 

Ontario Building Code (OBC) 

The nitrate concentration at the property boundary of the Site area is estimated 

at 9.02 mg/L using conventional treatment or 4.55 mg/L using advanced 

treatment (OBC Level IV), both less than the maximum of 10 mg/L. In addition, 

calculations show a nitrate concentration of 6.35 mg/L at the property boundary 

using conventional treatment if only the single detached dwelling exists at the 

Site (i.e. no future addition for bed and breakfast). 

SUMMARY STATEMENT 

The result of the Guideline D-5-4 calculations show an estimated nitrate 

concentration less than 10 mg/L meeting the ODWQS criteria, therefore 

proposed development is considered to meet the requirements of Guideline D-5-

4. 

It is understood based on the Prince Edward County policy review that should 

nitrate concentrations at the property boundary exceed 8.0 mg/L, advanced 

treatment should be considered. However, it is of the opinion of Cambium that 

conventional treatment for the proposed development is acceptable based on the 

following: 

• The Site will be connected to municipal water supply. 

• The on-site supply well will be decommissioned as part of the development. 

• Sewage effluent is expected to be hydrogeologically isolated from potential 

aquifer(s) based a review of surrounding well records. 
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• The calculation completed include dilution only. If attenuation is accounted 

for, the theoretical concentration at the property line would be further reduced. 

CLOSING 

Cambium trusts that this letter report will be suitable for your project. Should you 

have any questions or require further clarification with respect to this document, 

please do not hesitate to contact the undersigned at (705) 742-7900. 

Best regards, 

Cambium Inc.   
   

Jeremy Tracey, P.Eng. 
Project Manager 

 Stew Dolstra, Honours, B.Sc., Dipl. BCIN 
Senior Project Manager 

 

 

JPT/spd 
 
Encl. References 
 Cambium Qualifications and Limitations 
 Grading and Servicing Plan – Three Hills Engineering Ltd. 
 Septic Plan – Three Hills Engineering Ltd. 
 Surrounding Well Records 
 Water Balance and Nitrate Dilution Calculations 
 
Copies: Three Hills Engineering Ltd. 
 
P:\19300 to 19399\19372-001 Three Hills Eng Ltd - D-5-4 Assessment - 184 County Road 28  PEC\Correspondence\Letters\2023-12-15 LTR Nitrate Assessment - 
184 County Road 28, PEC.docx 
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CAMBIUM QUALIFICATIONS AND LIMITATIONS 
Limited Warranty 

In performing work on behalf of a client, Cambium relies on its client to provide instructions on the scope of its retainer, and, on 
that basis, Cambium determines the precise nature of the work to be performed. Cambium undertakes all work in accordance 
with applicable accepted industry practices and standards. Unless required under local laws, other than as expressly stated 
herein, no other warranties or conditions, either expressed or implied, are made regarding the services, work or reports provided. 

Reliance on Materials and Information 

The findings and results presented in reports prepared by Cambium are based on the materials and information provided by the 
client to Cambium and on the facts, conditions and circumstances encountered by Cambium during the performance of the work 
requested by the client. In formulating its findings and results into a report, Cambium assumes that the information and materials 
provided by the client or obtained by Cambium from the client or otherwise are factual, accurate and represent a true depiction of 
the circumstances that exist. Cambium relies on its client to inform Cambium if there are changes to any such information and 
materials. Cambium does not review, analyze, or attempt to verify the accuracy or completeness of the information or materials 
provided, or circumstances encountered, other than in accordance with applicable accepted industry practice. Cambium will not 
be responsible for matters arising from incomplete, incorrect, or misleading information or from facts or circumstances that are 
not fully disclosed to or that are concealed from Cambium during the provision of services, work, or reports. 

Facts, conditions, information, and circumstances may vary with time and locations and Cambium’s work is based on a review of 
such matters as they existed at the particular time and location indicated in its reports. No assurance is made by Cambium that 
the facts, conditions, information, circumstances, or any underlying assumptions made by Cambium in connection with the work 
performed will not change after the work is completed and a report is submitted. If any such changes occur or additional 
information is obtained, Cambium should be advised and requested to consider if the changes or additional information affect its 
findings or results. 

When preparing reports, Cambium considers applicable legislation, regulations, governmental guidelines, and policies to the 
extent they are within its knowledge, but Cambium is not qualified to advise with respect to legal matters. The presentation of 
information regarding applicable legislation, regulations, governmental guidelines, and policies is for information only and is not 
intended to and should not be interpreted as constituting a legal opinion concerning the work completed or conditions outlined in 
a report. All legal matters should be reviewed and considered by an appropriately qualified legal practitioner. 

Site Assessments 

A site assessment is created using data and information collected during the investigation of a site and based on conditions 
encountered at the time and particular locations at which fieldwork is conducted. The information, sample results and data 
collected represent the conditions only at the specific times at which and at those specific locations from which the information, 
samples and data were obtained and the information, sample results and data may vary at other locations and times. To the 
extent that Cambium’s work or report considers any locations or times other than those from which information, sample results 
and data was specifically received, the work or report is based on a reasonable extrapolation from such information, sample 
results and data but the actual conditions encountered may vary from those extrapolations. 

Only conditions at the site and locations chosen for study by the client are evaluated; no adjacent or other properties are 
evaluated unless specifically requested by the client. Any physical or other aspects of the site chosen for study by the client, or 
any other matter not specifically addressed in a report prepared by Cambium, are beyond the scope of the work performed by 
Cambium and such matters have not been investigated or addressed. 

Reliance 

Cambium’s services, work and reports may be relied on by the client and its corporate directors and officers, employees, and 
professional advisors. Cambium is not responsible for the use of its work or reports by any other party, or for the reliance on, or 
for any decision which is made by any party using the services or work performed by or a report prepared by Cambium without 
Cambium’s express written consent. Any party that relies on services or work performed by Cambium or a report prepared by 
Cambium without Cambium’s express written consent, does so at its own risk. No report of Cambium may be disclosed or 
referred to in any public document without Cambium’s express prior written consent. Cambium specifically disclaims any liability 
or responsibility to any such party for any loss, damage, expense, fine, penalty or other such thing which may arise or result from 
the use of any information, recommendation or other matter arising from the services, work or reports provided by Cambium. 

Limitation of Liability 

Potential liability to the client arising out of the report is limited to the amount of Cambium’s professional liability insurance 
coverage. Cambium shall only be liable for direct damages to the extent caused by Cambium’s negligence and/or breach of 
contract. Cambium shall not be liable for consequential damages. 

Personal Liability 

The client expressly agrees that Cambium employees shall have no personal liability to the client with respect to a claim, 
whether in contract, tort and/or other cause of action in law. Furthermore, the client agrees that it will bring no proceedings nor 
take any action in any court of law against Cambium employees in their personal capacity.
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233 FRONT ST.
BELLEVILLE, ON

K8N 2Z4

613.902.0036
844.4.3HILLS

INFO@THREEHILLS.CO
WWW.THREEHILLSENGINEERING.COM

AUGUST 17, 2023 

N.H.

C.D.V.

N.H.

1832307199

SAVED ON October 31, 2023 5:43:13 PM

184 COUNTY ROAD 28,
PRINCE EDWARD COUNTY

engineering ltd

PLOTTED 11/2/2023 7:05 PM

PROJECT INFORMATION
184 County Road 28, Ameliasburgh,
Prince Edward County

PT LTS 65-66 CON 2 AMELIASBURGH PT 3 47R7589; EXCEPT PT 1,
47R8839 COUNTY OF PRINCE EDWARD.

SITE AREA: ±8,470.70 m² (0.84 ha)
CURRENT ZONE: Special Rural 1 (RU1-55) Zone - By-Law 1816-2006

LEGAL DESCRIPTION:

ISSUED FOR REVIEW C.D.V.

N.H.

26/10/20231

2

3

4

MAINTENANCE HOLE

D.S.E. DOOR SILL ELEVATION
GRD GARDEN

EXISTING SPOT ELEVATION

PROPOSED ELEVATION

CB
MH

100.00
EXISTING ELEVATION

CATCH BASIN

FIRE HYDRANT

WATER VALVE

DRAINAGE/SWALE FLOW DIRECTION

STORM SEWER

WATERMAIN

SILT FENCE PER OPSD 219.110

WATER SERVICE

NOTES:

1. PROPOSED SITE PLAN PREPARED BY IBW SURVEYORS LTD.
2. SITE TOPO PROVIDED BY IBW SURVEYORS LTD.
3. ALL EXISTING PRIVATE WATER CONNECTIONS TO THE PROPOSED

DWELLING TO BE DECOMMISSIONED.
EXISTING SEPTIC SYSTEM TO REMAIN IN PLACE.

4. PRIOR TO COMMENCEMENT OF ANY WORKS WITHIN THE
MUNICIPAL ROAD ALLOWANCE, THE OWNER IS RESPONSIBLE FOR
OBTAINING ALL NECESSARY PERMITS FROM THE PUBLIC WORKS
AND ENVIRONMENTAL SERVICES DEPARTMENT, MUNICIPALITY OF
THE COUNTY OF PRINCE EDWARD.

5. SILT CONTROLS PER OPSD 219.110 ARE TO BE IN PLACE PRIOR TO
THE START OF SITE WORKS AND BE MAINTAINED FOR THE
DURATION OF CONSTRUCTION.

6. ALL DRAINAGE AT REMOVED BUILDINGS TO BE DIRECTED AWAY
FROM REMAINING BUILDINGS.

7. NO EXPECTED INCREASE IN SITE RUNOFF.
8. IT IS OUR OPINION THAT EXISTING SITE DRAINAGE PATTERNS

EFFECTIVELY CONTROL AND DIRECT STORMWATER WITHIN THE
SITE.

DocuSign Envelope ID: BD892B74-4B38-483B-8C10-68B8DBB860D1

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
84

AutoCAD SHX Text
84

AutoCAD SHX Text
85

AutoCAD SHX Text
84

AutoCAD SHX Text
SPK

AutoCAD SHX Text
SPK

AutoCAD SHX Text
SPK

AutoCAD SHX Text
SPK

AutoCAD SHX Text
SPK

AutoCAD SHX Text
SPK

AutoCAD SHX Text
85.96

AutoCAD SHX Text
84.12

AutoCAD SHX Text
GSE=

AutoCAD SHX Text
AC

AutoCAD SHX Text
84.19

AutoCAD SHX Text
DSE=

AutoCAD SHX Text
84.52

AutoCAD SHX Text
84.42

AutoCAD SHX Text
85.97

AutoCAD SHX Text
82.98

AutoCAD SHX Text
84.23

AutoCAD SHX Text
84.21

AutoCAD SHX Text
84.22

AutoCAD SHX Text
84.25

AutoCAD SHX Text
84.32

AutoCAD SHX Text
84.43

AutoCAD SHX Text
84.43

AutoCAD SHX Text
84.50

AutoCAD SHX Text
84.41

AutoCAD SHX Text
84.46

AutoCAD SHX Text
84.54

AutoCAD SHX Text
84.33

AutoCAD SHX Text
84.14

AutoCAD SHX Text
84.12

AutoCAD SHX Text
84.14

AutoCAD SHX Text
84.11

AutoCAD SHX Text
84.27

AutoCAD SHX Text
84.19

AutoCAD SHX Text
84.08

AutoCAD SHX Text
83.97

AutoCAD SHX Text
84.07

AutoCAD SHX Text
83.93

AutoCAD SHX Text
83.93

AutoCAD SHX Text
POU

AutoCAD SHX Text
83.98

AutoCAD SHX Text
83.98

AutoCAD SHX Text
83.96

AutoCAD SHX Text
84.08

AutoCAD SHX Text
83.86

AutoCAD SHX Text
83.71

AutoCAD SHX Text
83.58

AutoCAD SHX Text
82.97

AutoCAD SHX Text
83.02

AutoCAD SHX Text
POU

AutoCAD SHX Text
POU

AutoCAD SHX Text
POU

AutoCAD SHX Text
83.34

AutoCAD SHX Text
83.35

AutoCAD SHX Text
83.31

AutoCAD SHX Text
83.38

AutoCAD SHX Text
83.40

AutoCAD SHX Text
83.51

AutoCAD SHX Text
83.97

AutoCAD SHX Text
83.67

AutoCAD SHX Text
83.83

AutoCAD SHX Text
83.96

AutoCAD SHX Text
83.96

AutoCAD SHX Text
84.00

AutoCAD SHX Text
83.85

AutoCAD SHX Text
83.84

AutoCAD SHX Text
83.82

AutoCAD SHX Text
83.73

AutoCAD SHX Text
83.71

AutoCAD SHX Text
83.84

AutoCAD SHX Text
83.93

AutoCAD SHX Text
TOP=83.71

AutoCAD SHX Text
EX. MH

AutoCAD SHX Text
83.61

AutoCAD SHX Text
83.54

AutoCAD SHX Text
83.75

AutoCAD SHX Text
83.90

AutoCAD SHX Text
83.97

AutoCAD SHX Text
83.83

AutoCAD SHX Text
83.76

AutoCAD SHX Text
EX. COMMERCIAL SIGN

AutoCAD SHX Text
83.81

AutoCAD SHX Text
83.87

AutoCAD SHX Text
84.00

AutoCAD SHX Text
84.09

AutoCAD SHX Text
84.12

AutoCAD SHX Text
84.26

AutoCAD SHX Text
84.23

AutoCAD SHX Text
84.18

AutoCAD SHX Text
84.11

AutoCAD SHX Text
84.14

AutoCAD SHX Text
84.11

AutoCAD SHX Text
84.14

AutoCAD SHX Text
84.12

AutoCAD SHX Text
TOP=83.89

AutoCAD SHX Text
EX. CB

AutoCAD SHX Text
POU

AutoCAD SHX Text
84.79

AutoCAD SHX Text
83.84

AutoCAD SHX Text
83.84

AutoCAD SHX Text
83.82

AutoCAD SHX Text
83.84

AutoCAD SHX Text
83.82

AutoCAD SHX Text
83.88

AutoCAD SHX Text
83.92

AutoCAD SHX Text
84.06

AutoCAD SHX Text
83.99

AutoCAD SHX Text
83.95

AutoCAD SHX Text
84.10

AutoCAD SHX Text
84.27

AutoCAD SHX Text
84.19

AutoCAD SHX Text
84.21

AutoCAD SHX Text
84.11

AutoCAD SHX Text
83.47

AutoCAD SHX Text
83.59

AutoCAD SHX Text
84.00

AutoCAD SHX Text
84.04

AutoCAD SHX Text
84.03

AutoCAD SHX Text
84.09

AutoCAD SHX Text
84.01

AutoCAD SHX Text
83.96

AutoCAD SHX Text
84.18

AutoCAD SHX Text
84.21

AutoCAD SHX Text
83.97

AutoCAD SHX Text
85.47

AutoCAD SHX Text
84.93

AutoCAD SHX Text
83.91

AutoCAD SHX Text
83.81

AutoCAD SHX Text
83.77

AutoCAD SHX Text
83.64

AutoCAD SHX Text
83.76

AutoCAD SHX Text
83.55

AutoCAD SHX Text
83.45

AutoCAD SHX Text
83.40

AutoCAD SHX Text
83.52

AutoCAD SHX Text
83.25

AutoCAD SHX Text
83.51

AutoCAD SHX Text
83.75

AutoCAD SHX Text
83.80

AutoCAD SHX Text
84.25

AutoCAD SHX Text
84.13

AutoCAD SHX Text
84.22

AutoCAD SHX Text
84.28

AutoCAD SHX Text
84.30

AutoCAD SHX Text
84.15

AutoCAD SHX Text
83.91

AutoCAD SHX Text
83.50

AutoCAD SHX Text
83.30

AutoCAD SHX Text
83.14

AutoCAD SHX Text
83.11

AutoCAD SHX Text
85.41

AutoCAD SHX Text
85.06

AutoCAD SHX Text
84.31

AutoCAD SHX Text
84.39

AutoCAD SHX Text
84.30

AutoCAD SHX Text
83.71

AutoCAD SHX Text
84.26

AutoCAD SHX Text
84.23

AutoCAD SHX Text
84.16

AutoCAD SHX Text
84.47

AutoCAD SHX Text
84.51

AutoCAD SHX Text
84.59

AutoCAD SHX Text
84.58

AutoCAD SHX Text
84.69

AutoCAD SHX Text
84.63

AutoCAD SHX Text
84.67

AutoCAD SHX Text
84.61

AutoCAD SHX Text
84.60

AutoCAD SHX Text
84.55

AutoCAD SHX Text
84.51

AutoCAD SHX Text
84.44

AutoCAD SHX Text
84.59

AutoCAD SHX Text
84.62

AutoCAD SHX Text
84.47

AutoCAD SHX Text
84.36

AutoCAD SHX Text
84.43

AutoCAD SHX Text
84.44

AutoCAD SHX Text
84.83

AutoCAD SHX Text
84.39

AutoCAD SHX Text
84.37

AutoCAD SHX Text
84.30

AutoCAD SHX Text
84.24

AutoCAD SHX Text
84.13

AutoCAD SHX Text
84.50

AutoCAD SHX Text
84.20

AutoCAD SHX Text
84.11

AutoCAD SHX Text
83.87

AutoCAD SHX Text
83.90

AutoCAD SHX Text
84.20

AutoCAD SHX Text
84.52

AutoCAD SHX Text
84.63

AutoCAD SHX Text
84.66

AutoCAD SHX Text
84.91

AutoCAD SHX Text
84.69

AutoCAD SHX Text
84.71

AutoCAD SHX Text
84.72

AutoCAD SHX Text
83.60

AutoCAD SHX Text
84.82

AutoCAD SHX Text
83.75

AutoCAD SHX Text
83.83

AutoCAD SHX Text
83.84

AutoCAD SHX Text
83.82

AutoCAD SHX Text
84.08

AutoCAD SHX Text
DSE=

AutoCAD SHX Text
83.85

AutoCAD SHX Text
84.80

AutoCAD SHX Text
84.83

AutoCAD SHX Text
84.66

AutoCAD SHX Text
84.57

AutoCAD SHX Text
84.54

AutoCAD SHX Text
84.92

AutoCAD SHX Text
84.97

AutoCAD SHX Text
84.96

AutoCAD SHX Text
84.66

AutoCAD SHX Text
84.90

AutoCAD SHX Text
84.99

AutoCAD SHX Text
84.91

AutoCAD SHX Text
84.69

AutoCAD SHX Text
84.87

AutoCAD SHX Text
85.21

AutoCAD SHX Text
84.17

AutoCAD SHX Text
DSE=

AutoCAD SHX Text
84.69

AutoCAD SHX Text
84.70

AutoCAD SHX Text
84.73

AutoCAD SHX Text
85.12

AutoCAD SHX Text
84.82

AutoCAD SHX Text
84.88

AutoCAD SHX Text
84.84

AutoCAD SHX Text
84.76

AutoCAD SHX Text
84.30

AutoCAD SHX Text
GSE=

AutoCAD SHX Text
84.08

AutoCAD SHX Text
84.22

AutoCAD SHX Text
84.36

AutoCAD SHX Text
83.93

AutoCAD SHX Text
84.23

AutoCAD SHX Text
84.28

AutoCAD SHX Text
84.90

AutoCAD SHX Text
85.56

AutoCAD SHX Text
85.21

AutoCAD SHX Text
85.23

AutoCAD SHX Text
85.20

AutoCAD SHX Text
85.03

AutoCAD SHX Text
85.04

AutoCAD SHX Text
84.96

AutoCAD SHX Text
84.61

AutoCAD SHX Text
83.80

AutoCAD SHX Text
83.89

AutoCAD SHX Text
84.13

AutoCAD SHX Text
84.15

AutoCAD SHX Text
84.42

AutoCAD SHX Text
84.47

AutoCAD SHX Text
84.62

AutoCAD SHX Text
84.36

AutoCAD SHX Text
84.32

AutoCAD SHX Text
85.23

AutoCAD SHX Text
85.37

AutoCAD SHX Text
85.09

AutoCAD SHX Text
85.05

AutoCAD SHX Text
85.38

AutoCAD SHX Text
84.93

AutoCAD SHX Text
84.78

AutoCAD SHX Text
85.43

AutoCAD SHX Text
85.51

AutoCAD SHX Text
85.49

AutoCAD SHX Text
85.34

AutoCAD SHX Text
85.31

AutoCAD SHX Text
85.24

AutoCAD SHX Text
85.89

AutoCAD SHX Text
85.57

AutoCAD SHX Text
85.34

AutoCAD SHX Text
85.67

AutoCAD SHX Text
85.96

AutoCAD SHX Text
85.82

AutoCAD SHX Text
85.76

AutoCAD SHX Text
85.45

AutoCAD SHX Text
85.30

AutoCAD SHX Text
84.23

AutoCAD SHX Text
GRD

AutoCAD SHX Text
GRD

AutoCAD SHX Text
GARDEN

AutoCAD SHX Text
WOOD CHIP PILE

AutoCAD SHX Text
GRD

AutoCAD SHX Text
1.8m CHAIN LINK FENCE

AutoCAD SHX Text
1.8m CHAIN LINK FENCE

AutoCAD SHX Text
1.8m CHAIN LINK FENCE

AutoCAD SHX Text
1.8m CHAIN LINK FENCE

AutoCAD SHX Text
1 1/2  STOREY

AutoCAD SHX Text
METAL BARN

AutoCAD SHX Text
# 184

AutoCAD SHX Text
METAL

AutoCAD SHX Text
FRAME OF

AutoCAD SHX Text
GREEN

AutoCAD SHX Text
HOUSE

AutoCAD SHX Text
GREEN

AutoCAD SHX Text
HOUSE

AutoCAD SHX Text
FRAME

AutoCAD SHX Text
SHED

AutoCAD SHX Text
PAD

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
PAD

AutoCAD SHX Text
GARDEN

AutoCAD SHX Text
COUNTY ROAD 28

AutoCAD SHX Text
EXISTING ASPHALT DRIVEWAY

AutoCAD SHX Text
EXISTING GRAVEL DRIVEWAY

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
ASPHALT EDGE

AutoCAD SHX Text
HEDGE

AutoCAD SHX Text
RWT=

AutoCAD SHX Text
RWT=

AutoCAD SHX Text
RWT=

AutoCAD SHX Text
RWT=

AutoCAD SHX Text
ROCKS

AutoCAD SHX Text
PTS

AutoCAD SHX Text
PTS

AutoCAD SHX Text
SLOPE TOP

AutoCAD SHX Text
SLOPE BOTTOM

AutoCAD SHX Text
TREE LINE

AutoCAD SHX Text
TREE LINE

AutoCAD SHX Text
TREE LINE

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
0.20%%C CSP

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
0.20%%C CSP

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
INV=

AutoCAD SHX Text
INV=

AutoCAD SHX Text
SLOPE TOP

AutoCAD SHX Text
CRW

AutoCAD SHX Text
PLASTIC

AutoCAD SHX Text
LIQUID

AutoCAD SHX Text
CONTAINER

AutoCAD SHX Text
83.91

AutoCAD SHX Text
83.50

AutoCAD SHX Text
SEPTIC 

AutoCAD SHX Text
68.51

AutoCAD SHX Text
70.06

AutoCAD SHX Text
120.08

AutoCAD SHX Text
126.36

AutoCAD SHX Text
P1

AutoCAD SHX Text
P3

AutoCAD SHX Text
P5

AutoCAD SHX Text
P6

AutoCAD SHX Text
P7

AutoCAD SHX Text
P8

AutoCAD SHX Text
P9

AutoCAD SHX Text
P10

AutoCAD SHX Text
P11

AutoCAD SHX Text
P2

AutoCAD SHX Text
EX.83.80

AutoCAD SHX Text
EX.83.77

AutoCAD SHX Text
EX.84.14

AutoCAD SHX Text
GREEN

AutoCAD SHX Text
HOUSE

AutoCAD SHX Text
TBR

AutoCAD SHX Text
GREEN

AutoCAD SHX Text
HOUSE

AutoCAD SHX Text
TBR

AutoCAD SHX Text
SECTION OF

AutoCAD SHX Text
SECTION OF

AutoCAD SHX Text
TO REMAIN

AutoCAD SHX Text
SECTION

AutoCAD SHX Text
SECTION TO REMAIN

AutoCAD SHX Text
TO BE REMOVED

AutoCAD SHX Text
EX.84.52

AutoCAD SHX Text
EX.84.18

AutoCAD SHX Text
EX.84.05

AutoCAD SHX Text
EX.84.36

AutoCAD SHX Text
EX.84.32

AutoCAD SHX Text
EX.83.90

AutoCAD SHX Text
EX.84.66

AutoCAD SHX Text
EX.84.82

AutoCAD SHX Text
EX.84.85

AutoCAD SHX Text
EX.84.66

AutoCAD SHX Text
EX.84.96

AutoCAD SHX Text
EX.84.74

AutoCAD SHX Text
EX.84.28

AutoCAD SHX Text
EX.84.54

AutoCAD SHX Text
EX.84.00

AutoCAD SHX Text
EX.84.12

AutoCAD SHX Text
EX.84.58

AutoCAD SHX Text
2.90

AutoCAD SHX Text
5.76

AutoCAD SHX Text
4.20

AutoCAD SHX Text
typ.

AutoCAD SHX Text
typ.

AutoCAD SHX Text
typ.

AutoCAD SHX Text
typ.

AutoCAD SHX Text
typ.

AutoCAD SHX Text
typ.

AutoCAD SHX Text
typ.

AutoCAD SHX Text
typ.

AutoCAD SHX Text
TANKS

AutoCAD SHX Text
11.93

AutoCAD SHX Text
11.85

AutoCAD SHX Text
11.29

AutoCAD SHX Text
11.61

AutoCAD SHX Text
41.08

AutoCAD SHX Text
13.60

AutoCAD SHX Text
13.70

AutoCAD SHX Text
52.64

AutoCAD SHX Text
60.12

AutoCAD SHX Text
29.39

AutoCAD SHX Text
P4

AutoCAD SHX Text
typ.

AutoCAD SHX Text
6.00

AutoCAD SHX Text
4.50

AutoCAD SHX Text
EX. Ø250mm WATERMAIN

AutoCAD SHX Text
WV

AutoCAD SHX Text
EX. Ø250mm WATERMAIN

AutoCAD SHX Text
EXISTING BUILDING PROPOSED CONVERSION TO RESIDENTIAL

AutoCAD SHX Text
PROPOSED RESIDENTIAL ADDITION  117 sqm (1259 sqft)

AutoCAD SHX Text
PROPOSED CARPORT  56 sqm (603sqft)

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
*EXISTING 'TIE-INS' SHOULD BE VERIFIED AND OUTLET FROM CB  'TIE-INS' SHOULD BE VERIFIED AND OUTLET FROM CB 'TIE-INS' SHOULD BE VERIFIED AND OUTLET FROM CB  SHOULD BE VERIFIED AND OUTLET FROM CB SHOULD BE VERIFIED AND OUTLET FROM CB  BE VERIFIED AND OUTLET FROM CB BE VERIFIED AND OUTLET FROM CB  VERIFIED AND OUTLET FROM CB VERIFIED AND OUTLET FROM CB  AND OUTLET FROM CB AND OUTLET FROM CB  OUTLET FROM CB OUTLET FROM CB  FROM CB FROM CB  CB CB SHOULD BE CONFIRMED BEFORE REUSING THEM. *SOUTH-EAST 300mm PIPE SHOULD BE CCTV'D. ENGINEER  300mm PIPE SHOULD BE CCTV'D. ENGINEER 300mm PIPE SHOULD BE CCTV'D. ENGINEER  PIPE SHOULD BE CCTV'D. ENGINEER PIPE SHOULD BE CCTV'D. ENGINEER  SHOULD BE CCTV'D. ENGINEER SHOULD BE CCTV'D. ENGINEER  BE CCTV'D. ENGINEER BE CCTV'D. ENGINEER  CCTV'D. ENGINEER CCTV'D. ENGINEER  ENGINEER ENGINEER SHOULD BE NOTIFIED BEFORE REUSING THEM. *EXISTING CATCHBASIN AND STORM MAINTENANCE HOLE SHALL  CATCHBASIN AND STORM MAINTENANCE HOLE SHALL CATCHBASIN AND STORM MAINTENANCE HOLE SHALL  AND STORM MAINTENANCE HOLE SHALL AND STORM MAINTENANCE HOLE SHALL  STORM MAINTENANCE HOLE SHALL STORM MAINTENANCE HOLE SHALL  MAINTENANCE HOLE SHALL MAINTENANCE HOLE SHALL  HOLE SHALL HOLE SHALL  SHALL SHALL BE FLUSHED. *ANY EXISTING STORM DRAINS INSIDE BUILDINGS TO BE  EXISTING STORM DRAINS INSIDE BUILDINGS TO BE EXISTING STORM DRAINS INSIDE BUILDINGS TO BE  STORM DRAINS INSIDE BUILDINGS TO BE STORM DRAINS INSIDE BUILDINGS TO BE  DRAINS INSIDE BUILDINGS TO BE DRAINS INSIDE BUILDINGS TO BE  INSIDE BUILDINGS TO BE INSIDE BUILDINGS TO BE  BUILDINGS TO BE BUILDINGS TO BE  TO BE TO BE  BE BE DEMOLISHED, SHOULD BE REMOVED (DECOMMISSIONED)

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
DWG. NO.

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
PROJECT #

AutoCAD SHX Text
DWG TITLE:

AutoCAD SHX Text
DESIGNED

AutoCAD SHX Text
DRAFTING

AutoCAD SHX Text
WV

AutoCAD SHX Text
DATE

AutoCAD SHX Text
PROJ. MGR.

AutoCAD SHX Text
CREATED ON

AutoCAD SHX Text
APPR.

AutoCAD SHX Text
ISSUED / REVISION

AutoCAD SHX Text
Oct 26, 2023

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
DWG. NO.

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
PROJECT #

AutoCAD SHX Text
DWG TITLE:

AutoCAD SHX Text
DESIGNED

AutoCAD SHX Text
DRAFTING

AutoCAD SHX Text
123.45

AutoCAD SHX Text
EX.100.00



EXISTING ENTRANCE TO BE

MODIFIED TO M
EET O

PSD

RURAL E
NTRANCE STANDARDS

M
AT

CH
 E

XI
ST

IN
G G

RA
DE

2.0%

2.8%

M
AT

CH
 E

XI
ST

IN
G G

RA
DE

TOTAL A
REA

96
.7 

SQ.M

APPROX AREA

OF EXISTING SEPTIC

(SEE REPORT BY

Q-LO
GIC)

GARBAGE

STORAGE

EXISTING Ø
25

mm W
ATER SERVICE LI

NE
FH

ID: 4
05

6

ST

ST

NEW SEPTIC TANK

7440L (1965 US GAL)

MINIMUM

NEW (1000L MIN.)

CHAMBER W/

GRINDER PUMP

100mmØ

GRAVITY FED

100mmØ 

1.2m C/C SPACING

(approx. no. of runs =5 pipes).MANTLE FROM

IMPORT MATERIAL

FILTER BASE

(CONTACT AREA)

FILTER

MEDIUM

(TO BE UPGRADED)

 3 PORT

DISTRIBUTION

BOX

50mmØ FORCEMAIN

W/ FOAM

INSULATION COVER

PIPE INSTALLED
@ 0.3% - 0.5% SLOPE

FILTER MEDIA SAND

CLEAR STONE

BACKFILL
MANTLE FROM
IMPORT MATERIAL

NATURAL SLOPE

EXISTING
GROUND

STONE LAYER SHALL NOT BE LESS THAN 900mm ABOVE THE HIGH GROUND
WATER TABLE OR BEDROCK

RAISED FILTER BED

Scale: 1:250
SERVICING / GRADING PLAN1

C-101

N.H.

SEPTIC PLAN

B-100

LEGEND:

ST ST

1

2

3

4

CIVIL

233 FRONT ST.
BELLEVILLE, ON

K8N 2Z4

613.902.0036
844.4.3HILLS

INFO@THREEHILLS.CO
WWW.THREEHILLSENGINEERING.COM

AUGUST 17, 2023 

N.H.

C.D.V.

N.H.

1832307199

SAVED ON October 31, 2023 5:43:13 PM

184 COUNTY ROAD 28,
PRINCE EDWARD COUNTY

engineering ltd

PLOTTED 11/2/2023 7:05 PM

PROJECT INFORMATION
184 County Road 28, Ameliasburgh,
Prince Edward County

PT LTS 65-66 CON 2 AMELIASBURGH PT 3 47R7589; EXCEPT PT 1,
47R8839 COUNTY OF PRINCE EDWARD.

SITE AREA: ±8,470.70 m² (0.84 ha)
CURRENT ZONE: Special Rural 1 (RU1-55) Zone - By-Law 1816-2006

LEGAL DESCRIPTION:

ISSUED FOR REVIEW C.D.V.

N.H.

26/10/20231

2

3

4

MAINTENANCE HOLE

D.S.E. DOOR SILL ELEVATION
GRD GARDEN

CB
MH

CATCH BASIN

WATER VALVE

DRAINAGE/SWALE FLOW DIRECTION

STORM SEWER

WATERMAIN

WATER SERVICE

NOTE:

· SITE LAYOUT AS PER PLOT PLAN PROVIDED BY CLIENT.
· SEPTIC DESIGN CONFORMS TO SETBACK DISTANCES SET IN

TABLE 8.2.1.6.A and TABLE 8.2.1.6.B OF ONTARIO BUILDING CODE.
· INSTALL 14 GUAGE TW SOLID COPPER LIGHT COLORED PLASTIC

COATED TRACER WIRE PER OBC 8.7.2.2 FOR DETECTION OF PIPING
SYSTEM.

· MANTLE FROM IMPORT MATERIAL. NATIVE T TIME EXCEEDS 15
MIN/CM

· STONE LAYER SHALL NOT BE LESS THAN 900mm ABOVE THE HIGH
WATER TABLE, ROCK OR SOIL WITH PERCOLATION TIME MORE
THAN 50MIN.

· NO WELLS WITHIN 30.0M RADIUS FROM THE SEPTIC SYSTEM
· DISTANCES SET OUT IN TABLE 8.2.1.6.B SHALL BE INCREASED BY
· TWICE THE HEIGHT THAT THE LEACHING BED IS RAISED ABOVE

ORIGINAL GRADE
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Water Balance Calculations

374 mm/yr

Weather Station Location: Bellevile Latitude: 44.1 degree

Solar Declination (degree) -20.6 -12.6 -1.5 10.0 19.0 23.1 21.0 13.4 2.6 -9.0 -18.5 -23.0

DayLength (hr)* 9.2 10.3 11.8 13.3 14.6 15.3 14.9 13.8 12.3 10.8 9.5 8.8

Available Water Storage Capacity 0.20 m/m Root Depth 500 mm SOILmax 100.0 mm

Month: J F M A M J J A S O N D Year

=========================== ===== ===== ===== ===== ====== ===== ===== ===== ===== ===== ==== =====

TEMPERATURE (T) -6.7 -5.1 -0.4 7.0 13.7 19.0 21.8 20.8 16.3 9.5 3.6 -2.6

PRECIPITATION (P) 67.3 58.1 62.4 75.8 81.3 74.5 65.1 75.5 91.9 85.2 95.7 79.1 912

RAIN 30.6 29.4 40.3 69.2 81.2 74.5 65.1 75.5 91.9 84.9 84.7 44.6 772

SNOW 37 29 22 7 0 0 0 0 0 0 11 35 140

MELT FACTOR (F) 0.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.60 0.00

PACK 76 104 126 0 0 0 0 0 0 0 4 39

MELT 0 0 0 133 0 0 0 0 0 0 7 0 140

INPUT (W) 31 29 40 202 81 75 65 76 92 85 91 45 912

POTENTIAL ET (PET) 0 0 0 43 74 103 122 107 71 42 24 0 585

NET INPUT (ΔW ) 31 29 40 160 7 -28 -57 -31 21 43 67 45

SOIL MOISTURE (SOIL) 100 100 100 100 100 75 43 31 52 95 100 100

ΔSOIL 0 0 0 0 0 -25 -33 -11 21 43 5 0

ET 0 0 0 43 74 99 98 87 71 42 24 0 537
SURPLUS=W-ET- SOIL 31 29 40 160 7 0 0 0 0 0 62 45 374

Notes:

Precipitation, Rain, Temperature, and Latitude are inputted parameters

SOILmax  = available water storage capacity * root depth

m = month

D = Day length (hrs) =2*cos-1(-tan(Latitude)*tan(Declination))/0.2618 [calculation is in radians]

SNOWm = Pm-RAINm

Fm= 0 if Tm <= 0oC; Fm = 0.167*Tm if 0oC<Tm<6oC; Fm = 1 if Tm>=6oC

PACKm = (1-Fm)*(SNOWm+PACKm-1)

MELT = Fm*(SNOWm+PACKm-1)

Wm = RAINm+MELTm.

PET = 0 if Tm<0; otherwise PET = 2.98*0.611*exp(17.3*Tm/(Tm+237))/(Tm+237.2)*Number of days in month [Hamon ET model (1963)]

ΔWm = Wm-PETm

SOIL = min{[ΔWm+SOILm-1], SOILmax}, if ΔWm>0; otherwise SOIL = SOILm-1* exp(ΔW/SOILmax)

ΔSOIL = SOILm-1-SOILm

ET = PET if Wm > PET; otherwise, ET=Wm-ΔSOIL

MONTHLY WATER BALANCE DATA

Temperatures in C, water-balance terms in mm.

THORNTHWAITE-TYPE MONTHLY WATER-BALANCE MODEL

modified from Dingman 2002: Box 7-3 (pg 315) using ET model of Hamon (1963)

Input Data Computed Values

Surplus

DocuSign Envelope ID: BD892B74-4B38-483B-8C10-68B8DBB860D1



 
Nitrate Attenuation

Areas Total

LOT AREA (m2) 8740

Surplus water Infiltration Factor*

0.374 m/yr Rolling land 0.3

1.03E-03 m/day Medium Combinations 0.2

8.966154422 m3/day Cultivated land 0.1

Total 0.6

Infiltrated water

0.000615525 m/day

5.379692653 m3/day Runoff 3.586461769 m3/day

Treatment:

Conventional 

Proposed Site

Advanced 

Proposed Site

Conventional 

(No future 

addition)

Qe 1550 1550 1000

Ce 40 20 40

Qi 5380 5380 5380

Ci 0.1 0.1 0.1

Qt 6930 6930 6380

mg/L 9.02 4.55 6.35

Calculations for Rural Development: 184 County Road 28, Prince Edward County

Input Data Computed Values

PREDICTED NITRATE CONCENTRATIONS @ PROPERTY BOUNDARY

Treatment Option Selected
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	Site Description
	Background Information
	Water Balance
	Predictive Assessment
	Summary Statement
	Closing
	References
	184 COUNTY RD 28 - SERVICING GRADING PLAN + SEPTIC PLAN 26-10-2023.pdf
	Sheets and Views
	184 County Rd 28 - Site Plan 2023-09-27-C101-PROPOSED


	184 COUNTY RD 28 - SERVICING GRADING PLAN + SEPTIC PLAN 26-10-2023.pdf
	Sheets and Views
	184 County Rd 28 - Site Plan 2023-09-27-B-100 SEPTIC



		2023-12-18T05:52:50-0800
	Digitally verifiable PDF exported from www.docusign.com




