
 

     

 
 

 
4 August 2022 

Project Number: 220474 
 
 
Matt Coffey, Planning Coordinator  
The Corporation of the County of Prince Edward  
332 Main Street  
Picton, Ontario  
K0K 2T0  
Email: mcoffey@pecounty.on.ca  
 
 
Re: Response to Hydrogeology Comments  

Cressey Bayside Estates, 1041 County Road 7 
North Marysburgh, Prince Edward County 

 
 
Dear Mr. Coffey 
 
BluMetric Environmental Inc. (BluMetric®) was retained by Cressy Bayside Estates Inc. to address 
comments relating to the hydrogeological conditions at the proposed Cressy Bayside development 
on County Road 7 in Prince Edward County, Ontario. The following sections include a coverage 
of additional investigations at the Cressy Bayside site. The following sections include the 
outstanding hydrogeological comments, and BluMetric’s response to each comment. 
 
Previous work at the site by BluMetric included: 
 

• Terrain analysis based on 16 test pits. 
• Details of eight test wells including two drilled wells (TW2 and TW4) and four dug wells 

(TW1, TW3, TW5, TW6, TW7 and TW8). 
• Well yield pumping tests at TW1, TW2, TW4, TW5 and TW7. 

o The test at TW5 was terminated after three hours of pumping at 19 L/min. 
• Saline groundwater was identified at 25 m bgs in a well that was abandoned on Lot 8. 
• Several other drilled wells were abandoned, and it was determined that potable water at 

the site occurs at depths of less than six metres in some areas. 
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1. SCOPE OF WORK FOR ADDITIONAL HYDROGEOLOGICAL INVESTIGATIONS 
 
1.1 YIELD TESTING AT FOUR DUG WELLS UNDER LOW RECHARGE CONDITIONS 
 

• Determine well storage at the remaining test wells (TW3, TW5, TW6 and TW8). 
• Install data loggers prior to each pumping (test well and observation well). 
• Conduct a pumping test at each of the remaining dug test wells. 
• Monitor field parameters during pumping and collect manual water level measurements. 
• Monitor the well recovery after pumping to 95% recovered. 
• Analyze pumping test data to determine aquifer characteristics. 

 
1.2 IMPACT OF SEPTIC SYSTEMS ON SURFACE WATER 
 

• Collect groundwater quality samples from two of the dug test wells that were pumped. 
• Collect one surface water sample from the lake adjacent to the site. 
• Submit groundwater and surface water samples for laboratory analysis of nitrogen series 

parameters and phosphorus. 
• Tabulate water quality results and compare to Ontario Drinking Water Standards 

(ODWS) and Provincial Water Quality Objectives (PWQO). 
 
 
2. METHODOLOGY 
 
2.1 TEST WELLS 
 
The test wells are summarized in Table 1. 
 
Table 1: Test Wells Summary 

 
Well records for the four test wells are included as Attachment A. 

  

Stick Up 
(m)

Depth to 
Water (m 

bgs)

Water Level 
Elevation   

(m asl)

TW3 77.50 1.10 6.74 78.60 71.86 3.18 75.42 3.56 0.9 2265

TW5 77.50 0.65 5.16 78.15 72.99 2.37 75.78 2.79 0.9 1775

TW6 76.50 0.86 5.19 77.36 72.17 2.21 75.15 2.98 0.9 1896

TW8 77.50 0.70 4.38 78.20 73.82 2.75 75.45 1.63 0.9 1037

Well 
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2.2 PUMPING TESTS 
 
BluMetric conducted pumping tests at TW6 and TW8 on June 27, 2022, and at TW3 and TW5 on 
June 28, 2022. The aquifer testing program including monitoring nearby water supply wells as 
observation wells during the pumping tests.   
 
Water levels were recorded during aquifer testing by manual methods (electronic water level tape) 
and with pressure transducer/datalogger units (Solinst Level LoggerTM). After pumping, the wells 
were allowed to recover and water levels were recorded until a minimum of 95% recovery was 
observed.  
 
2.3 WATER SAMPLING 
 
Groundwater samples were collected at the end of pumping at TW3 and TW6. The sampling was 
conducted according to industry standards and the samples were submitted to the Caduceon 
Laboratory in Kingston Ontario for analysis of nitrate, nitrite, organic nitrogen and phosphorus. 
 
Field measurements for temperature, pH, and conductivity were collected throughout the pumping 
test using a YSITM Professional multi-parameter instrument.  
 
One surface water sample from the lake was collected immediately adjacent to the site on the 28th 
June 2022. The sample was submitted to Caduceon for analysis of nitrate, nitrite, organic nitrogen 
and phosphorus. 
 
2.4 WATER QUALITY 
 
Groundwater analytical results are included in Attachment B and are summarized in Table 2. The 
results show that nitrate, nitrite and organic nitrogen concentrations in the shallow bedrock aquifer 
are very low, and that the concentration of phosphorus is 0.02 mg/L at both of the locations that 
were sampled. 
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Table 2: Groundwater Geochemistry 

 
 
Surface water analytical results are included in Attachment B and are summarized in Table 3. The 
results show that the concentrations of nitrate and nitrate in the lake are very similar to 
concentrations in the upper bedrock aquifer. The concentrations of organic nitrogen and 
phosphorus are elevated compared to the nearby shallow bedrock groundwater. 
 
Table 3: Surface Water Geochemistry 

 
 
2.5 GROUNDWATER QUANTITY 
 
Pumping test and aquifer analysis details are summarized in Table 4. All of the wells were pumped 
for six hours. Some of the tests started at a flow rate of 19 L/min, but the flow rate was reduced to 
approximately 11 L/min (3 USGPM) to ensure that a full six hours of pumping could be maintained. 
Drawdown was reasonably consistent and ranged from 1.3 m at TW8 to 1.6 m at TW5. Recovery 
time was variable. TW6 and TW8 achieved 95% recovery in 3 hours or less. TW5 was the slowest 
to recover with 95% recovery reached after 10.6 hours. 
 

  

TW3 TW6

28-Jun-2022 27-Jun-2022

N-NO2 (Nitrite) mg/L 0.1 1 <0.1 <0.1

N-NO3 (Nitrate) mg/L 0.1 10 <0.1 0.1

Organic Nitrogen mg/L 0.08 not specified 0.1 0.1

Phosphorus mg/L 0.002 not specified 0.02 0.02
Bold and shaded indicates results exceed criteria

RDL - Reported Detection Limit ‘-‘ – Not Tested/Reported

Ontario Ministry of Environment (MOE), 2003/2021. Ontario Drinking Water Standards, Objectives and Guidelines (ODWSOG) (June 2003). As amended.

PARAMETER Units  RDL ODWS

Groundwater

SW1 (Lake Ontario)

28-Jun-22

N-NO2 (Nitrite) mg/L 0.1 not specified <0.1

N-NO3 (Nitrate) mg/L 0.1 not specified 0.1

Organic Nitrogen mg/L 0.08 not specified 0.6

Phosphorus mg/L 0.002 0.03 * 0.03
Bold indicates result at criteria

for the ice-free period ‘-‘ – Not Tested/Reported

Provincial Water Quality Objectives, MOEE, 1994. Water Management, Policies, Guidelines, Provincial Water Quality Objectives.

PARAMETER Units  RDL PWQO

Surface Water

* = excessive plant growth in rivers and streams should be eliminated at a total phosphorusconcentration below 30 g/L
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Table 4: Pumping Test and Aquifer Analysis Summary 

 
 
The pumping test data was analyzed using Aquifer Test ProTM software. Aquifer parameters were 
analyzed using drawdown and recovery data and the Theis method of analysis (Theis, 1935).  
Pumping test drawdown/recovery curves for the pumping wells and selected observations wells 
are included in Attachment C.  
 
Aquifer transmissivity is estimated to be approximately 10 m2/day based on the test well recovery 
data. Hydraulic conductivity is estimated to be approximately 2.6x10-5 m/sec, which is within the 
normal range for fractured limestone. 
 
The suitability of the test wells to supply the proposed subdivision lots was assessed using the 
methodology provided in MECP Procedure D-5-5 (MOEE, 1996), which indicates the number of 
people per house is the number of bedrooms plus one. For the purpose of this study, it is assumed 
that each new house will be a four-bedroom single family home, so the number of persons per 
well will be five. Procedure D-5-5 indicates the minimum ‘per-person water requirement’ is 
450 L/day, which is 2,250 L/day per house (or per well).  
 
Procedure D-5-5 indicates that ‘peak demand’ is assumed to occur over a 120-minute period and 
is to be based on a per person usage rate of 3.75 L/min during that period. Using this information, 
the ‘peak demand rate’ per house is 3.75 x 5 = 18.75 L/min (or a total of 2,250 L for 120 minutes). 
An analysis of the ability of each well to meet peak demand requirements is provided in Table 5. 
All of the wells (TW3, TW5, TW6 and TW8) can achieve the peak demand requirements based on 
the sustainable pumping rate and the well storage volume. This analysis also shows that the wells 
can provide the ‘per person water requirement’ which is 2,250 L/day renewable on a 24 hour 
basis. 
 

  

Pumping Recovery

TW3 6.70 28-Jun-22 19 / 17 6 3.18 1.32 6.5 2.4E-05 9 10

TW5 7.31 28-Jun-22 11 6 2.37 1.61 10.6 3.2E-05 3 3

TW6 5.49 27-Jun-22 18 6 2.21 1.38 2.8 4.1E-04 6 18

TW8 4.10 27-Jun-22 19 / 12 6 2.75 1.30 3 2.9E-05 6 12

PUMPING TESTS AND AQUIFER ANALYSIS  SUMMARY

Well ID
Total 
Depth 

(m)
Test date

Pumping 
rate 

(L/min)

Duration 
of  test 
(hours)

Static water 
level 

(mbtoc)

Drawdown 
(m)

Time to 
95% 

Recovery 
(hrs)

Hydrau lic 
Conductivity 

K (m/sec)

Transmissivity (m2/day)
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Table 5: Peak Demand Analysis 

 
 
The Canadian Mortgage and Housing Corporation’s Household Guide to Water Efficiency (CMHC, 
2000, revised 2014) indicates that the average daily residential water use in Ontario is 225 L per 
person per day (1,125 L/day for a four-bedroom house). Current Ontario Building Code 
requirements (OBC, 2012) for water conservation specify that toilet and shower consumption must 
now comply with lower use requirements (OBC Table 7.6.4.2.A & B and Table 7.6.4.1). Based on 
the new requirements, toilet water demand is assumed to be 4.8 L/flush. Shower consumption is 
assumed to be 7.6 L/min. Toilet use accounts for approximately 25% of total domestic water use, 
and shower use accounts for approximately 20% (CMHC, 2014).  
 
The OBC efficiencies will result in an average per person domestic water usage of 163 L/day. This 
suggests that the daily household water demand could often be less than 1,000 L/day. 
 
 
3. RESPONSES TO OUTSTANDING REVIEW COMMENTS  
 
The following sections provide the sources and details of outstanding comments relating to 
hydrogeological aspects of the project. BluMetric’s responses (in blue text) are based on additional 
research and the findings of recent investigations that are described above.  
 
3.1 QUINTE CONSERVATION AUTHORITY COMMENTS (LETTER DATED MAY 6, 2022) 
 
3.1.1 Impact of Proposed Septic Systems 
 
Hydrogeological Assessment: Staff have reviewed the technical review comments and would 
request more elaboration/detail regarding the impact of the proposed septics on the adjacent 
surface water. 

  

TW3 6.74 28-Jun-22 11 120 1320 2265 3585 no

TW5 5.16 28-Jun-22 11 120 1320 1775 3095 no

TW6 5.19 27-Jun-22 11 120 1320 1896 3216 no

TW8 4.38 27-Jun-22 11 120 1320 1037 2357 no

Additional 
Storage 

Needed ?

PEAK DEMAND ANALYSIS

Attainable 120 
min Volume 

(L )

Standing Well 
Volume (L )

Well Volume 
+ 120 min at 
su stainable 

pumping rate 
u sed (L )

Well ID
Depth (m 

btoc)
Test Date

Sustainable 
Pumping 

Rate 
(L/min)

Peak 
Demand 
Duration 

Time (min)
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Response: 
 
BluMetric recalculated the predictive nitrate impact assessment for the site using data from the 
Cressy climate station and the methods of Thornthwaite and Mather (1957) to calculate ‘surplus 
water’. The calculations are included as Attachment D. The post development nitrate concentration 
was estimated to be 5.7 mg/L using the protective methodology inputs indicated in MECP 
Procedure D-5-4 (MOEE, 1996). The calculation includes the maximum background nitrate 
concentration (0.1 mg/L) that was recently measured at TW6. This result is close to the result that 
was previously provided (5.6 mg/L) which is based on 250 mm per year of infiltration. 
 
Regarding the potential for phosphorus impacts, BluMetric calculated the phosphorus retention 
capacity of soils beneath the septic beds and in the zone between septic beds and the lake/river. 
The calculations are included as Attachment E. A phosphorus concentration if 15 mg/L for sewage 
effluent, and a daily flow rate of 1,000 L/day was used according to the requirements of Procedure 
D-5-4. The calculations show that it will take an average of approximately 26 years to fully saturate 
the soil beneath each septic bed with phosphorus, and that it may take an average of approximately 
105 years to saturate the soil between the septic beds and the lake/river. If breakout occurs after 
that period the concentration of phosphorus in surface water resulting from groundwater flow into 
the lake/river will be approximately five orders of magnitude lower than the current limit for 
phosphorus in surface water bodies (MOEE, 1994), due to dilution. 
 
It is interesting to note that the concentration of phosphorus in the lake/river at the shoreline at 
Cressy Bayside site is at the PWQO limit (0.03 mg/L). A recent study by Environment and Climate 
Change Canada (ECCC, 2020) indicates the offshore phosphorus concentration in Lake Ontario in 
the spring of 2018 was approximately 6.3 ug/L (0.0063 mg/L) which is considered to be too low. 
The report indicates that the phosphorus concentration in Lake Ontario has been trending 
downwards and that it would be desirable for the concentration to increase to 10 ug/L in order to 
“increase the lake’s productivity”. As of 2019 the “phosphorus status” of Lake Ontario was graded 
as “fair” due to the relatively low offshore phosphorus concentration, and it was noted that “open-
water plankton, algae and prey fish populations in Lake Huron, Georgian Bay and Lake Ontario 
are showing signs of the impacts of these declines and low phosphorus levels are contributing to 
this stress” (based on the research of Dove and Chapra, 2016). This information shows that some 
very low concentration contribution of phosphorus to the lake/river from the Cressy Bayside site 
is unlikely to create any significant or measurable adverse affect to the environment and may even 
have a positive effect.  
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3.1.2 Raised Septic Beds 
 
Regarding the importance of raised septic beds at the site, it is noted that our previous comment 
was as follows: “BluMetric understands that the reported seasonal flooding is a result of drainage 
issues that will be addressed through the storm water management plan. If high water table 
conditions persist after drainage improvements, per Part 8 of the Ontario Building Code (Ontario 
Regulation 322/12, as amended), fully raised septic system design will be necessary to ensure a 
minimum 0.9 m separation distance between the bottom of the absorption trench and underlying 
seasonal high water table.”   
 
Response: 
 
Recent communications with Adam Wilson of WSE Consulting confirmed that the storm water 
management report does not include a discussion of septic systems, so the most appropriate 
solution will be to include the following concluding statement as an addendum to our 
hydrogeology report: 
 

• A site-specific investigation should be carried out for the detailed sewage system design at 
each lot, as part of the building permit application process. Raised bed Class 4 sewage 
system are recommended for all proposed lots. 
 

3.2 GREER GALLOWAY COMMENTS (LETTER DATED JULY 6, 2021) 
 
3.2.1 Testing of Each Well 
 
With respect to testing of each well: BluMetric noted that all lots have a well and that the remaining 
four (4) wells will be tested for water quality and water quantity before Final Approval … 
 
Response: 
As described above, BluMetric completed yield testing of the remaining wells in late June 2022. 
Water quantity was found to be adequate at each location.  
 
3.2.2 Seasonal Yield Decline 
 
Comment on the susceptibility of the tested wells to seasonal yield declines and whether 
confirmatory yield testing should be performed during the summer months:  
 
BluMetric did not comment on the susceptibility of the tested wells to seasonal yield declines but 
noted that confirmatory yield testing could potentially be performed during the summer months 
when addressing points 2 and 3 above. The Reviewer notes that D-5-5 states: “Consultants must 
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provide a statement indicating that, in their professional opinion, the probable well yields 
determined on the basis of their investigations are representative of the yields which residents of 
the development are likely to obtain from their wells in the long term.”  This statement should be 
provided prior to Draft Plan Approval although this statement could be made subject to verification 
prior to final approval. 
 
Response: 
 
The recent pumping tests were conducted in late June 2022 under low recharge (summer) 
conditions. The following statement is provided in relation to this comment: 
 

• In BluMetric’s professional opinion the probable well yields determined on the basis of his 
investigation are representative of the yields which residents of the proposed subdivision 
are likely to obtain from their wells in the long term. 

3.3 PRINCE EDWARD COUNTY COMMENTS (2021) 
 
3.3.1 Cyanobacteria 
 
Prince Edward County indicated: “We are aware that blue-green algae is a recurrent summer 
problem along the shore of this property. Given the potential toxicity to both human and animals 
we wonder whether this has been taken into account in the treatment of shore well water”. 
 
Response: 
 
It should be noted that shore wells are not proposed for the Cressy Bayside development. The 
following information is included to show that the recommended water treatment for the 
development would be suitable for point of entry (POE) filtration if any microcystins ever did 
make their way into the dug wells, which is considered to be very unlikely. 
 
Cyanobacteria has traditionally been referred to as "blue-green algae", but botanists restrict the 
term algae to eukaryotes (organisms with cells that have a nucleus enclosed within a nuclear 
envelope) and do not apply it to cyanobacteria, which are prokaryotes (single-celled organism that 
lack a nucleus, and other membrane-bound organ-like cells). Cyanobacteria are a phylum of Gram-
negative bacteria that obtain energy via photosynthesis. Microcystins are produced by freshwater 
cyanobacteria, and large-scale blooms can cause major toxic impacts to drinking water supplies, 
and the environment. Microcystins can cause serious damage to the liver and gastrointestinal tract, 
and acute health effects can include nausea, abdominal pain, vomiting, diarrhea, headache, and 
pneumonia. 
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Health Canada has released a document titled ‘Cyanobacterial Toxins in Drinking Water’ (2016) 
which provides guidance in relation to “blue green algae” and treatment. The Health Canada 
document includes a discussion of treatment options for residential scale and private drinking water 
systems. The recommended methods can be briefly summarized as follows: 
 

• A particulate filtration system at the POE including: 
o A prefilter for removal of large particles (e.g., sand, sediment). 
o Small pore filter for removal of cyanobacteria. Based on the size of cyanobacteria, 

a filter with an absolute pore size of 1 µm or less should remove most cells (this is 
in line with previous water treatment recommendations for the site). 

o The final filtration step should be at the point of use (POU) of the drinking water 
(e.g.  before the kitchen faucet) including an activated carbon prefilter and a reverse 
osmosis (RO) filter.  

 
 

4. LIMITATIONS 
 
The conclusions presented in the above captioned report represent our professional opinion, in 
light of the terms of reference, scope of work, and the limiting conditions noted herein. 
 
The findings presented in this report are based on conditions observed at the specified dates and 
locations, the analysis of samples for the specified parameters, and information obtained for this 
project. Unless otherwise stated, the findings cannot be extended to previous or future site 
conditions, locations that were not investigated directly, or types of analysis not performed. 
 
BluMetric makes no warranty as to the accuracy or completeness of the information provided by 
others, or of conclusions and recommendations predicated on the accuracy of that information. 
Nothing in this report is intended to constitute or provide a legal opinion. 
 
This report describes the site conditions and observations made by the BluMetric team at the time 
of the site investigation and have been prepared solely for the use of the client. No other party 
may use or rely upon the above-captioned report or portion thereof without the express written 
consent of BluMetric. BluMetric will consent to any reasonable request to approve the use of this 
report by other parties as “Approved Users”. 
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In summary, it is BluMetric’s professional opinion that this site is suitable for the proposed 
development. We trust that this assessment satisfies local requirements. If you have any questions, 
please do not hesitate to contact the undersigned. 
If you have any questions, please do not hesitate to contact the undersigned. 
 
Respectfully submitted, 
BluMetric Environmental Inc. 
 
 
 
 
Russell Chown, P.Geo. 
Senior Hydrogeologist 
 
Ref: Letter Rpt - Cressy Bayside Comments FINAL - 4aug22.docx  
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ATTACHMENT A 
 

Well Records for Test Wells 
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ATTACHMENT B 
 

Groundwater and Surface Water Laboratory Results 
  



Cressy - Picton

08-Jul-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 
Kingston Ontario K7K 6Z1

613-544-2001Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B22-20486

Blumetric Environmental

1682 Woodward Drive, 
Ottawa ON K2C 3R8 Canada

Report To:

Attention: Russell Chown

04-Jul-22DATE RECEIVED:

220474-00P.O. NUMBER:
WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097043

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TW6 
A248469

TW3 
A248472

SW1Client I.D.

B22-20486-1 B22-20486-2 B22-20486-3Sample I.D.

27-Jun-22 28-Jun-22 28-Jun-22Date Collected

Nitrite (N) < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 04-Jul-22/O
Nitrate (N) < 0.1 0.1 0.1mg/L 0.1 SM4110C 04-Jul-22/O
Organic Nitrogen 
(Calculation)

0.1 0.1 0.6mg/L 0.1 E3516.2 08-Jul-22/K

Phosphorus-Total 0.02 0.02 0.03mg/L 0.01 E3516.2 08-Jul-22/K

Page 1 of 1.

Michelle Dubien 
Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



 

 
 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 
 

Aquifer Analysis 
  



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 2 at TW8 Pumping Well: TW8
Test Conducted by: BM Test Date: 6/27/2022
Analysis Performed by: rlc Analysis Date: 7/14/2022Theis
Aquifer Thickness: 5.00 m Discharge: variable, average rate 3.5444 [U.S. gal/min]
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Calculation using Theis

Observation Well Transmissivity

[m²/d]

Hydraulic Conductivity

[m/d]

Storage coefficient Radial Distance to PW

[m]

TW8

TW7

Average

6.10 × 100 1.22 × 100 1.15 × 10-1 0.45

1.41 × 104 2.83 × 103 1.00 × 10-4

7.08 × 103 1.42 × 103 5.74 × 10-2



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 2 at TW8 Pumping Well: TW8
Test Conducted by: BM Test Date: 6/27/2022
Analysis Performed by: Analysis Date: 7/14/2022Theis Recovery
Aquifer Thickness: 5.00 m Discharge: variable, average rate 3.5444 [U.S. gal/min]
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TW8
Calculation using THEIS & JACOB

Observation Well Transmissivity

[m²/d]

Hydraulic Conductivity

[m/d]

Radial Distance to PW

[m]

TW8 1.26 × 101 2.52 × 100 0.45



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 2 at TW8 Pumping Well: TW8

Test Conducted by: BM Test Date: 6/27/2022

Aquifer Thickness: 5.00 m Discharge: variable, average rate 3.5444 [U.S. gal/min]

1

2

3

Analysis Name

Theis

Theis

Theis Recovery

Analysis Performed by

rlc

rlc

Analysis Date

7/14/2022

7/14/2022

7/14/2022

Method name

Theis

Theis

Theis Recovery

Well

TW8

TW7

TW8

T [m²/d] K [m/d] S

6.10 × 100

1.41 × 104

1.26 × 101

1.22 × 100

2.83 × 103

2.52 × 100

1.15 × 10-1

1.00 × 10-4



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 3 at TW3 Pumping Well: TW3
Test Conducted by: BM Test Date: 6/28/2022
Analysis Performed by: rlc Analysis Date: 7/14/2022Theis
Aquifer Thickness: 5.00 m Discharge: variable, average rate 5 [U.S. gal/min]

0 600.000000000001 1200 1800 2400 3000
Time [min]

0.00

0.40

0.80

1.20

1.60

2.00

 [
m

]

TW3 TW7
Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

TW3

TW7

Average

1.01 × 10-4 2.02 × 10-5 1.13 × 10-1 0.45

2.47 × 100 4.94 × 10-1 1.00 × 10-4

1.23 × 100 2.47 × 10-1 5.64 × 10-2



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 3 at TW3 Pumping Well: TW3
Test Conducted by: BM Test Date: 6/28/2022
Analysis Performed by: Analysis Date: 7/14/2022Theis Recovery
Aquifer Thickness: 5.00 m Discharge: variable, average rate 5 [U.S. gal/min]

1E0 1E1 1E2 1E3
Equivalent Time

0E-1

4E-1

8E-1

1E0

2E0

2E0

Ti
m

e 
si

n
ce

 p
u

m
p

in
g

 s
to

p
p

ed
 [

m
]

TW3
Calculation using THEIS & JACOB

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Radial Distance to PW

[m]

TW3 1.20 × 10-4 2.41 × 10-5 0.45



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 3 at TW3 Pumping Well: TW3

Test Conducted by: BM Test Date: 6/28/2022

Aquifer Thickness: 5.00 m Discharge: variable, average rate 5 [U.S. gal/min]
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Analysis Name

Theis

Theis

Theis Recovery

Analysis Performed by

rlc

rlc

Analysis Date

7/14/2022

7/14/2022

7/14/2022

Method name

Theis

Theis

Theis Recovery

Well

TW3

TW7

TW3

T [m²/s] K [m/s] S

1.01 × 10-4

2.47 × 100

1.20 × 10-4

2.02 × 10-5

4.94 × 10-1

2.41 × 10-5

1.13 × 10-1

1.00 × 10-4



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 4 at TW5 Pumping Well: TW5
Test Conducted by: BM Test Date: 6/28/2022
Analysis Performed by: rlc Analysis Date: 7/14/2022Theis
Aquifer Thickness: 5.00 m Discharge: variable, average rate 3 [U.S. gal/min]
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Calculation using Theis

Observation Well Transmissivity

[m²/d]

Hydraulic Conductivity

[m/d]

Storage coefficient Radial Distance to PW

[m]

TW5

TW7

Average

3.16 × 100 6.31 × 10-1 1.76 × 10-1 0.45

3.28 × 105 6.56 × 104 1.00 × 10-4

1.64 × 105 3.28 × 104 8.81 × 10-2



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 4 at TW5 Pumping Well: TW5
Test Conducted by: BM Test Date: 6/28/2022
Analysis Performed by: Analysis Date: 7/14/2022Theis Recovery
Aquifer Thickness: 5.00 m Discharge: variable, average rate 3 [U.S. gal/min]
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TW5
Calculation using THEIS & JACOB

Observation Well Transmissivity

[m²/d]

Hydraulic Conductivity

[m/d]

Radial Distance to PW

[m]

TW5 2.76 × 100 5.51 × 10-1 0.45



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 4 at TW5 Pumping Well: TW5

Test Conducted by: BM Test Date: 6/28/2022

Aquifer Thickness: 5.00 m Discharge: variable, average rate 3 [U.S. gal/min]
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Analysis Name

Theis

Theis

Theis Recovery

Analysis Performed by

rlc

rlc

Analysis Date

7/14/2022

7/14/2022

7/14/2022

Method name

Theis

Theis

Theis Recovery

Well

TW5

TW7

TW5

T [m²/d] K [m/d] S

3.16 × 100

3.28 × 105

2.76 × 100

6.31 × 10-1

6.56 × 104

5.51 × 10-1

1.76 × 10-1

1.00 × 10-4



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 1 at TW6 Pumping Well: TW6
Test Conducted by: BM Test Date: 6/27/2022
Analysis Performed by: rlc Analysis Date: 7/14/2022Theis
Aquifer Thickness: 5.00 m Discharge: variable, average rate 4.7222 [U.S. gal/min]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

TW6

TW7

Average

1.28 × 10-4 2.56 × 10-5 2.19 × 10-2 0.45

1.00 × 10-3 2.00 × 10-4 1.00 × 10-4

5.64 × 10-4 1.13 × 10-4 1.10 × 10-2



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 1 at TW6 Pumping Well: TW6
Test Conducted by: BM Test Date: 6/27/2022
Analysis Performed by: Analysis Date: 7/14/2022Theis Recovery
Aquifer Thickness: 5.00 m Discharge: variable, average rate 4.7222 [U.S. gal/min]
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TW6
Calculation using THEIS & JACOB

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Radial Distance to PW

[m]

TW6 2.04 × 10-4 4.08 × 10-5 0.45



Pumping Test Analysis Report

Project: Cressy Bayside

Number: 220474

Client: Cressy Bayside Estates

Location: 1041 County Road 7, PEC Pumping Test: Test 1 at TW6 Pumping Well: TW6

Test Conducted by: BM Test Date: 6/27/2022

Aquifer Thickness: 5.00 m Discharge: variable, average rate 4.7222 [U.S. gal/min]
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Analysis Performed by
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Analysis Date
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Method name
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Theis Recovery

Well

TW6

TW7

TW6

T [m²/s] K [m/s] S

1.28 × 10-4

1.00 × 10-3

2.04 × 10-4

2.56 × 10-5

2.00 × 10-4

4.08 × 10-5

2.19 × 10-2

1.00 × 10-4



 

 
 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
 

Thornthwaite and PNIA 
  



Thornthwaite Method (1957) Potential Evapotranspiration
'Hydrology and Hydraulic Systems' 4th edition by Ram S. Gupta, 2017
Et month = 1.62 (10*Tm)/I)^a
where:
a = 675*10^-9*I^3 - 771 *10^-7*I^2 +179*10^-4 * I + 492*10^-3
Ii = sum (Tm/5)^1.514

Canada Climate Normals
Environment Canada Climate Normals: CRESSY STATION
Ontario Temp C Ii Et (cm) Daylight Et (mm)
Month unadjusted Factor adjusted
January 6.2 frozen
Feb -5.1 frozen
March -0.7 frozen
April 6.2 1.3850 2.6970 1.13 0.0305
May 12.5 4.0039 5.9030 1.28 0.0756
June 17.7 6.7794 8.7063 1.29 0.1123
July 21.1 8.8455 10.5946 1.31 0.1388
Aug 20.7 8.5929 10.3705 1.21 0.1255
Sept 16.4 6.0399 7.9951 1.04 0.0831
Oct 10.1 2.8994 4.6520 0.94 0.0437
Nov 4.1 0.7405 1.6991 0.79 0.0134
Dec -2 frozen

39.286 52.618 0.623
a = 1.1172 metres

Note: Daylight Factor is an adjustment factor for possible hours of sunshine based on latitude.

<- UPDATE

<- UPDATE

Environment Canada Climate Normals: CRESSY STATION Ontario 945.8 mm

Potential Evapotranspiration (PE) 623 mm

Surplus Water (Precipitation - PE) 323 mm

Infiltration Factors
Topography 0.1
Soil 0.2 sand and gravel
Cover 0.15
Total 0.45

Factored Water Surplus (water surplus * infiltration factor) 145  mm/yr
Infiltration Factors  are from 'Storm Water Management. Planning and Design Manual' (MOE, 2003)

Infiltration Factors are also listed in 'Hydrogeological Technical Information Requirements for Land Develoopment Applications (MOEE, 1995)

Thornthwaite Calculation

Monthly temperature from Environment Canada Climate Normals website at:
https://climate.weather.gc.ca/climate_normals/index_e.html



PRE DEVELOPMENT CONDITIONS POST DEVELOPMENT CONDITIONS
Infiltration Factors Infiltration Factors

Topography 0.1 flat Topography 0.1 flat

Soil 0.2 sandy loam Soil 0.2 sandy loam

Cover 0.15 cleared and woodland Cover 0.15 lawn and trees

Total 0.45 Total 0.45

Site Characteristics Site Characteristics

Area of Site : 125,300  m2
Area of Site : 125,300  m2

Area of each roof: 350  m2

Total of roof areas: 2,800  m2

Length of roadways: 0 m

Width of roadways: 0 m

Total area of roadways: -  m2

Impervious Area 2,800 m2

Percent Impervious Area = 2.23  %

Infiltration Area = 125,300  m2
Infiltration Area = 122,500  m2

Septic Effluent Septic Effluent

Concentration of Effluent (Cs) = 40  mg/L Concentration of Effluent (Cs) = 40  mg/L

Daily Sewage Flow (Qs)= 0  m3
Daily Sewage Flow (Qs)= 8  m3

Infiltration Calculation Infiltration Calculation

Nitrate concentration in precipitation (Ci) = 0  mg/L Nitrate concentration in precipitation (Ci) = 0  mg/L

Environment Canada Climate Normals: CRESSY STATION
Ontario 945.8 mm/yr

Environment Canada Climate Normals: CRESSY STATION
Ontario 945.8 mm/yr

Surplus Water (Thornthwaite calc attached) 323  mm/yr Surplus Water (Thornthwaite calc attached) 323  mm/yr

Factored Surplus Water = 145  mm/yr Factored Surplus Water = 145  mm/yr

Total volume of Infiltration 18,206 m3
Total volume of Infiltration 17,799 m3

mm/yr

Infiltration flow entering the system (Qi) = 50  m3/day Infiltration Flow Entering the System (Qi) = 49  m3/day

Mass Balance Model  (MOEE, 1995) Mass Balance Model  (MOEE, 1995)

Qb = flow entering the system across the upgradient area 0  m3/day Qb = flow entering the system across the upgradient area 0  m3/day

Cb = background nitrate concentration 0  mg/L Cb = background nitrate concentration 0.1  mg/L

Qe = flow entering the system from the septic drainfield 0  m3/day Qe = flow entering the system from the septic drainfield 8  m3/day

Ce = concentration of nitrates in the septic effluent 40  mg/L Ce = concentration of nitrates in the septic effluent 40  mg/L

Qi = flow entering the system from infiltration 50  m3/day Qi = flow entering the system from infiltration 49  m3/day

Ci = Concentration of nitrates in the infiltrate 0  mg/L Ci = Concentration of nitrates in the infiltrate 0  mg/L

CT = 0.0 mg/L CT = 5.7 mg/L

Estimate Number of Lots 1 lots Estimate Number of Lots 8 lots

Predictive Nitrate Impact Assessment

CT = (QbCb+QeCe+QiCi)/(Qb+Qe+Qi) = Cumulative Nitrate Concentration CT = (QbCb+QeCe+QiCi)/(Qb+Qe+Qi) = Cumulative Nitrate Concentration



 

 
 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT E 
 

Phosphorus Retention Calculations 
 



Phosphorus Concentration 15 mg/L

Number of lots 8 lots

Volume of effluent/day 1,000 L/lot

8,000 L/day/entire subdivision

phosphorus load to site 120,000 mg

Total amount of phosphorus per day 120 g/day

Volume of soil available for phosphorus uptake under septic bed

Area of leaching bed 400 m2

Depth of native soil (1.3 to 4 m at Cressy Bayside) 3.3 m

Soil Volume 1320 m3

Mass of soil under septic bed

Soil bulk density 1700 kg/m3

Soil Mass 2,244,000 kg

Phosphorus retention capacity

Phosphorus retentian capacity 500 mg phosphorus/kg of soil

Soil phosphorus retention 1,122,000,000 mg

1,122,000 g

Time to saturate soil under septic bed 9,350 days

26                          years

Soil mass and retention capacity of downgradient retention zone

Distance from septics to lakeshote (50-70 m) 60 metres

Approximate width of retention zone 30 metres

Area of retention zone between septic and lake 1800 m2

approximate soil thickness 3 metres

Volume of retention zone 5,400 m3

Mass of soil in retention zone 9,180,000 kg

Phosphorus retention capacity 4,590,000,000 mg

4,590,000 g

Time to saturate retention zone 38,250 days

105 years

St Lawrance River flow rate 8,490 m3/sec

509,400 m3/min

733,536,000 m3/day

733,536,000,000 L/day

https://waterdata.usgs.gov/nwis/dv?referred_module=sw&site_no=04264331

Breakout concentration 0.00000000016 g/L

0.00000016 mg/L

0.00016 ug/L

PWQO limit 30 ug/L

Breakout will be: 5 orders of magnitude below limit

Phosphorus Retention and Breakout Dilution
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