
Table E4. Test well recovery after pumping test.

Pumping Test - Recovery Test Well:
Project No.: Date:
Client:

Location:

Elapsed 
Time 

Well Level (WL) Drawdown

(min)  (m) (m)

0 0 7.75 0.83
0 1 7.23 0.31
0 2 7.13 0.21
0 3 7.09 0.17
0 4 7.07 0.15
0 5 7.05 0.13
0 15 6.98 0.06
0 30 6.94 0.02

Campfire Circle

WL at 95% Recovery =

Pumping

565 Wesley Acres Road, Bloomfield, ON

ASC-870

Test Well

TW1
22-Feb-24

Recorded  By: T.C / T.A / J.B / J.K

6.96 m
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Appendix F - Table 1 - Theis Method Drawdown Assessment - t = 20 years pumping

Pumping Test 
Interval 

Transmissivity 
(T) m2/sec

Storage 
Coefficient (S)

Q1 -Theis 
Drawdowns 

(m)
Q1 - Jacob 

Drawdowns (m) Pumped well

 Screen 
length b 
(m)

Hydraulic 
Conductivity - K 
(m/sec)

s= Q*W(u)/4πT
s= ((2.3Q/4πT)* 

Log10(2.25Tt/Sr2))

0 - 1 min 0.000409213 0.559 0.682944175 0.674564426 TW1 6.4 6.39395E-05
1 - 10 min 0.001342498 0.170391 0.379962488 0.379440372 TW1 6.4 0.000209765
10 - 100 min 0.002649196 0.086346941 0.242915595 0.242681007 TW1 6.4 0.000413937
100 - 1000 min 0.082787386 0.002763102 0.015948012 0.015932285 TW1 6.4 0.012935529
1000 - 10000 min 12.41810784 1.84207E-05 0.000185664 0.00018547 TW1 6.4 1.94032935 Time conversions
Average 2.501059227 0.163703952 0.264391187 0.262560712 0.390790504 enter time here -> years 20

days seconds 1728000

Theis Time Daily Flow
r (m) t (sec) u W(u) Q1 (m3/sec) months to seconds 51840000

250 630720000 0.033841214 2.842432912 0.001235532 years to seconds 630720000
0.00314425 5.188121515

0.000807451 6.545235343 Flow rate conversion Q1
8.2683E-07 13.42846763 enter flow (Q) rate here in L/day -> 106,750
3.6748E-11 23.4497374 L/day to m^3/s 0.00123553

1.62151E-06 12.75495671
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APPENDIX G 
Groundwater Quality Results  



File: ASC-870
Campfire Circle
Hydrogeological Study
565 Wesley Acres Road, Bloomfield, Ontario

Project: ASC-870
Client: Campfire Circle
Location: 565 Wesley Acres Road, Bloomfield, ON

TW1-1 TW1-4
21-Feb-24 22-Feb-24

Total Coliform cfu/100mL 1 MOE E3407 0 0 0
E coli cfu/100mL 1 MOE E3407 0 0 0

Fecal Coliforms cfu/100mL 1 SM9222D 0 0 0
Background cfu/100mL 1 SM9222B <10 10

Heterotrophic Plate Count cfu/mL 10 SM9215D - -
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B 205 218

pH @25°C pH Units SM 4500H 6.5-8.5 8.09 8.03
Conductivity @25°C µmho/cm 1 SM 2510B 545 554

TDS (Calc. from Cond.) mg/L Calc. 500 282 287
Colour TCU 2 SM2120C 5 <2 <2

Turbidity NTU 0.1 SM2130B 5 (1) 0.4 1.6
Fluoride mg/L 0.1 SM4110C 1.5 <0.1 <0.1
Chloride mg/L 0.5 SM4110C 250 18.5 15.3

Nitrite (N) mg/L 0.1 SM4110C 1 <0.05 <0.05
Nitrate (N) mg/L 0.1 SM4110C 10 <0.05 <0.05
Sulphate mg/L 1 SM4110C 500 61 58

Dissolved Organic Carbon mg/L 0.2 EPA 415.1 5 1.7 2.4
Total Organic Carbon mg/L 0.2 EPA 415.1 - -

Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 0.3 0.1
Ammonia (N)-Total mg/L 0.01 SM4500-NH3-H 0.06 0.05

Ammonia (N)-unionized mg/L 0.01 CALC - -
Phophorus (Total) mg/L 0.01 PE4500-S 0.02 0.01

Sulphide mg/L 0.01 SM4500-S2 <0.01 0.03
Phenolics mg/L 0.001 MOEE 3179 <0.001 <0.001

Tannins and Lignins mg/L 0.5 SM5500B <0.5 <0.5
Hardness (as CaCO3) mg/L 1 SM 3120 500 274 283

Calcium mg/L 0.02 SM 3120 See hardness 54.0 56.8
Iron mg/L 0.005 SM 3120 0.3 0.119 0.135

Magnesium mg/L 0.02 SM 3120 see hardness 33.7 34.3
Manganese mg/L 0.001 SM 3120 0.5 0.005 0.005
Potassium mg/L 0.1 SM 3120 1.6 1.6

Sodium mg/L 0.2 SM 3120 200 (20) 6.4 6.2
1
2 -

Notes
Indicates Ontario Drinking Water Quality Standard Exceedance (Health Related)
Not analyzed

Parameter Units M.D.L. Reference Method

Test Well Water Chemistry

Ontario Drinking Water 
Quality Standards

ASC Environmental



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G106891 REPORT No: 24-005015 - Rev. 0

Attention: Tanner Cook

Report To:

ASC Environmental

1305 Princess St.

Kingston, ON    K7M 3E3 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT: ASC-870

Ground Water

2024-Feb-28

SAMPLE MATRIX: 

DATE REPORTED: 

2024-Feb-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 2 2024-Feb-24Anions (Liquid) OTTAWA

AWILSON A-COL-01 SM 2120C 2 2024-Feb-23Colour (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 2 2024-Feb-23Cond/pH/Alk Auto (Liquid) OTTAWA

BBURTCH ECTC-001 MECP E3407 2 2024-Feb-22Coliforms - DC Media (Liquid) KINGSTON

VKASYAN C-OC-01 EPA 415.2 2 2024-Feb-26DOC/DIC (Liquid) OTTAWA

BBURTCH FC-001 SM 9222D 2 2024-Feb-22Fecal Coliforms (Liquid) KINGSTON

BBURTCH HPC-001 SM 9215D 2 2024-Feb-22HPC MF (Liquid) KINGSTON

NHOGAN D-ICP-01 SM 3120B 2 2024-Feb-27ICP/OES (Liquid) OTTAWA

JYEARWOOD NH3-001 SM 4500NH3 2 2024-Feb-28Ammonia & o-Phosphate (Liquid) KINGSTON

JMACINNES PHEN-01 MECP E3179 2 2024-Feb-23Phenols (Liquid) KINGSTON

EHINCH H2S-001 SM 4500-S2 2 2024-Feb-23Sulphide (Liquid) KINGSTON

EHINCH TAN-001 SM 5550 2 2024-Feb-23Tannins (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 2 2024-Feb-27TP & TKN (Liquid) KINGSTON

AWILSON A-TURB-01 SM 2130B 2 2024-Feb-23Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Page 1 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-005015 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  TW1-1 TW1-4

24-005015-1 24-005015-2

2024-02-21 2024-02-22

- -

 Total Coliform (DC Media) CFU/100mL 1 0 0

 E coli (DC Media) CFU/100mL 1 0 0

 Heterotrophic Plate Count CFU/1mL 10 <10 10

 Fecal Coliform CFU/100mL 1 0 0

 Alkalinity(CaCO3) to pH4.5 mg/L 5 205 218

 TDS (Calc. from Cond.) mg/L 3 282 287

 Conductivity @25°C uS/cm 1 545 554

 pH @25°C pH units - 8.09 8.03

 Colour TCU 2 <2 <2

 Turbidity NTU 0.1 0.4 1.6

 Fluoride mg/L 0.1 <0.1 <0.1

 Chloride mg/L 0.5 18.5 15.3

 Nitrate (N) mg/L 0.05 <0.05 <0.05

 Nitrite (N) mg/L 0.05 <0.05 <0.05

 Sulphate mg/L 1 61 58

 Phosphorus (Total) mg/L 0.01 0.02 0.01

 Total Kjeldahl Nitrogen mg/L 0.1 0.3 0.1

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.06 0.05

 Dissolved Organic Carbon mg/L 0.2 1.7 2.4

 Tannin & Lignin mg/L 0.5 <0.5 <0.5

 Sulphide mg/L 0.01 <0.01 0.03

Page 2 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-005015 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  TW1-1 TW1-4

24-005015-1 24-005015-2

2024-02-21 2024-02-22

- -

 Phenolics mg/L 0.001 <0.001 <0.001

 Hardness (as CaCO3)
mg/L as 

CaCO3
0.02 274 283

 Calcium mg/L 0.02 54.0 56.8

 Iron mg/L 0.005 0.119 0.135

 Magnesium mg/L 0.02 33.7 34.3

 Manganese mg/L 0.001 0.005 0.005

 Potassium mg/L 0.1 1.6 1.6

 Sodium mg/L 0.2 6.4 6.2
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Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.
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Should there be any questions on any aspect of this submission, please do not hesitate to contact 

the undersigned. 

 

 

Sincerely, 

 
Martin Burger 

MEng., P.Eng. 



GW-23003-16

System 1
Building Capacity Unit OBC Reference Flow per unit (L/day) Total Flow Notes

CAMPER RESIDENCE #1 46 bed Table 8.2.1.3.A(2)(a)(i) 156 7176

CAMPER RESIDENCE #2 32 bed Table 8.2.1.3.A(2)(a)(i) 156 4992

CAMPER RESIDENCE #3 32 bed Table 8.2.1.3.A(2)(a)(i) 156 4992

CAMPER RESIDENCE #4 46 bed Table 8.2.1.3.A(2)(a)(i) 156 7176

CAMPER RESIDENCE #5 46 bed Table 8.2.1.3.A(2)(a)(i) 156 7176

CAMPER RESIDENCE #6 32 bed Table 8.2.1.3.A(2)(a)(i) 156 4992

CAMPER RESIDENCE #7 46 bed Table 8.2.1.3.A(2)(a)(i) 156 7176

STAFF RESIDENCE 46 bed Table 8.2.1.3.A(2)(a)(i) 156 7176

VOLUNTEER RESIDENCE 33 bed Table 8.2.1.3.A(2)(a)(i) 156 5148

LODGE 1500 Meal Table 8.2.1.3.B.(11)(i)
12 18000

500 seats serving 3 meals per day 

per seat

18 staff bed Table 8.2.1.3.A(2)(a)(i) 156 2808

5 Exam rooms NA 0 0 Included in Residential

5 Patent Beds Table 8.2.1.3.B.(12)(a) 750 3750

DIRECTOR'S CABIN 4 bed Table 8.2.1.3.A(2)(a)(i) 156 624

INDOOR ACTIVITY 500 Person Table 8.2.1.3.B.(2)(a) 8 4000

FLEX 23 bed Table 8.2.1.3.A(2)(a)(i) 156 3588

Total 88774

System 2
CAMPER RESIDENCE #8 32 bed Table 8.2.1.3.A(2)(a)(i) 156 4992

CAMPER RESIDENCE #9 32 bed Table 8.2.1.3.A(2)(a)(i) 156 4992

CAMPER RESIDENCE #10 32 bed Table 8.2.1.3.A(2)(a)(i) 156 4992

Total 14976

Total number of beds 2431

Total flow full site 103750 L/day

Note residential flow reduced to 156L/day to account for duplication of flows at restaurant and assembly area

Note: Laundry included in other flows

HOSPITAL
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565 Wesley Acres Road (23003-16) 

Nutrient Loading West Lake 

Post-Development Attenuation Calculations –WWTS 1 

Parameter - Total Phosphorus (TP) 

 

Attenuation Equation (Ministry of Environment Design Guidelines for Sewage 

Works 2008) 

VA =  AD × k 

VT =  VA + VS 

CPB =  
CS × VS

VT
 

VA = Annual dilution volume [m3] 
AD = Dilution Area 1 [m2] 
VT

 = Total volume of water [m3] 
VS = Annual sewage Volume [m3] 
CPB = Concentration at property boundary or water course [mg/L] 
Cs = Concentration in sewage [mg/L] 
k = 0.25m [SI] 
 
Type A dispersal bed servicing a maximum theoretical daily design sewage flow of 
88,774 L/day in the summer and 44,387 L/day in the winter. 
 
Calculation: 
 
VA = 12,323m3   Dilution Volume. 
AD = 49,291m2 Dilution Area WWTS 1 (See attached drawing) 
VT

 = 35,981m3 Total Volume of water based on 168-day summer and 197-day 
winter operational season. 

VS = 23,658m3 Annual sewage volume based on 168-day summer and 197-day 
winter operational season.  

CPB = 5.39mg/L Concentration after attenuation. 
Cs = 8.2mg/L  Typical Concentration of Phosphorus in Septic Tank Effluent as per 

Table 1.2 Sharaf, Ahmed, On-Site Sewage Systems Ministry of 
Municipal Affairs and Housing. 2013. 

k = 0.25m [SI]  Assumes 250mm annual dilution precipitation rate. 
 

VA =  49,291m2 × 0.25m 

VA =  12,323m3 
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VT =  12,323m3 + 23,658m3 

VT = 35,981m3 
 

CPB =  
8.2mg/L ×  23,658m3

35,981m3
 

 
CPB =  5.39mg/L 

 
This assumes worst case with no phosphorus retention in sand and soils around 
dispersal bed 
 
Annual phosphorus loading into wetland based on a 168-day summer and 197-day 
winter operational season. 
 
Summer: 
Ploading = CPB x Daily Sewage Flow = 5.39 mg/L x 88,774 L/day = 0.478 Kg/day 
 
Winter: 
Ploading = CPB x Daily Sewage Flow = 5.39 mg/L x 44,387 L/day = 0.239 Kg/day 
 
 
0.478 Kg/day X 168 days/year + 0.239 Kg/day X 197 days/year = 127.39 Kg/year 
 
A phosphorus concentration of 5.39 mg/L exceeds the maximum allowable phosphorus 
concentration in effluent entering a surface water body. Phosphorus concentration limits 
vary by water body; however, for water bodies affected by the Bay of Quinte Remedial 
Action Plan they are 0.1 mg/L or less. Achieving a phosphorus concentration after 
attenuation of 0.1 mg/L would require a pre-attenuation concentration of 0.15 mg/L or 
less. This would require a phosphorus reduction of 98.2% during treatment. 
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Post-Development Attenuation Calculations –WWTS 2 
Parameter - Total Phosphorus (TP) 

 
 
Attenuation Equation (Ministry of Environment Design Guidelines for Sewage 

Works 2008) 

VA =  AD × k 

VT =  VA + VS 

CPB =  
CS × VS

VT
 

VA = Annual dilution volume [m3] 
AD = Dilution Area [m2] 
VT

 = Total volume of water [m3] 
VS = Annual sewage Volume [m3] 
CPB = Concentration at property boundary or water course [mg/L] 
Cs = Concentration in sewage [mg/L] 
k = 0.25m [SI] 
 
Type A dispersal bed servicing a maximum theoretical daily design sewage flow of 
14,976 L/day in the summer and 7,488 L/day in the winter. 
 
Calculation: 
 
VA = 5,173m3   Dilution Volume. 
AD = 20,691m2 Dilution Area WWTS 2 (See attached drawing) 
VT

 = 9,164m3 Total Volume of water based on 168-day summer and 197-day 
winter operational season. 

VS = 3,991m3 Annual sewage volume based on 168-day summer and 197-day 
winter operational season.  

CPB = 3.57mg/L Concentration after attenuation. 
Cs = 8.2mg/L  Typical Concentration of Phosphorus in Septic Tank Effluent as per 

Table 1.2 Sharaf, Ahmed, On-Site Sewage Systems Ministry of 
Municipal Affairs and Housing. 2013. 

k = 0.25m [SI]  Assumes 250mm annual dilution precipitation rate. 
 
 

VA =  20,691m2 × 0.25m 

VA =  5,173m3 
 

VT =  5,173m3 + 3,991m3 

VT = 9,164m3 
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CPB =  
8.2mg/L ×  3,991m3

9,164m3
 

 
CPB =  3.57mg/L 

 
This assumes worst case with no phosphorus retention in sand and soils around 
dispersal bed 
 
Annual phosphorus loading into west lake based on a 168-day summer and 197-day 
winter operational season. 
 
Summer: 
Ploading = CPB x Daily Sewage Flow = 3.57 mg/L x 14,976 L/day = 0.053 Kg/day 
 
Winter: 
Ploading = CPB x Daily Sewage Flow = 3.57 mg/L x 7,488 L/day = 0.027 Kg/day 
 
 
0.053 Kg/day X 168 days/year + 0.027 Kg/day X 197 days/year = 14.22 Kg/year 
 
A phosphorus concentration of 3.57 mg/L exceeds the maximum allowable phosphorus 
concentration in effluent entering a surface water body. Phosphorus concentration limits 
vary by water body; however, for water bodies affected by the Bay of Quinte Remedial 
Action Plan they are 0.1 mg/L or less. Achieving a phosphorus concentration after 
attenuation of 0.1 mg/L would require a pre-attenuation concentration of 0.23 mg/L or 
less. This would require a phosphorus reduction of 97.2% during treatment. 
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Post-Development Attenuation Calculations –WWTS 1 
Parameter - Nitrate (N) 

 

Attenuation Equation (Ministry of Environment Design Guidelines for Sewage 

Works 2008) 

VA =  AD × k 

VT =  VA + VS 

CPB =  
CS × VS

VT
 

VA = Annual dilution volume [m3] 
AD = Dilution Area 1 [m2] 
VT

 = Total volume of water [m3] 
VS = Annual sewage Volume [m3] 
CPB = Concentration at property boundary or water course [mg/L] 
Cs = Concentration in sewage [mg/L] 
k = 0.25m [SI] 
 
Type A dispersal bed servicing a maximum theoretical daily design sewage flow of 
88,774 L/day in the summer and 44,387 L/day in the winter. 
 
Calculation: 
 
VA = 12,323m3   Dilution Volume. 
AD = 49,291m2 Dilution Area WWTS 1 (See attached drawing) 
VT

 = 35,981m3 Total Volume of water based on 168-day summer and 197-day 
winter operational season. 

VS = 23,658m3 Annual sewage volume based on 168-day summer and 197-day 
winter operational season.  

CPB = 26.3mg/L Concentration after attenuation. 
Cs = 40mg/L  Typical Concentration of Nitrate in Septic Tank Effluent. 
k = 0.25m [SI]  Assumes 250mm annual dilution precipitation rate. 
 

VA =  49,291m2 × 0.25m 

VA =  12,323m3 

 
VT =  12,323m3 + 23,658m3 

VT = 35,981m3 
 

CPB =  
40mg/L ×  23,658m3

35,981m3
 

 
CPB =  26.3mg/L 
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This assumes worst case with no nitrogen retention in sand and soils around dispersal 
bed 
 
Annual nitrate loading into wetland based on a 168-day summer and 197-day winter 
operational season. 
 
Summer: 
Nloading = CPB x Daily Sewage Flow = 26.3 mg/L x 88,774 L/day = 2.33 Kg/day 
 
Winter: 
Nloading = CPB x Daily Sewage Flow = 26.3 mg/L x 44,387 L/day = 1.17 Kg/day 
 
 
2.33 Kg/day X 168 days/year + 1.17 Kg/day X 197 days/year = 621.9 Kg/year 
 
A nitrate concentration of 26.3 mg/L exceeds the Bay of Quinte Remedial Action Plan 
limit of 2.5 mg/L or less for surface water. Achieving a nitrate concentration after 
attenuation of 2.5 mg/L would require a pre-attenuation concentration of 3.80 mg/L or 
less. This would require a nitrate reduction of 90.5% during treatment. 
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Post-Development Attenuation Calculations –WWTS 2 
Parameter - Nitrate (N) 

 

Attenuation Equation (Ministry of Environment Design Guidelines for Sewage 

Works 2008) 

VA =  AD × k 

VT =  VA + VS 

CPB =  
CS × VS

VT
 

VA = Annual dilution volume [m3] 
AD = Dilution Area WWTS 2 [m2] 
VT

 = Total volume of water [m3] 
VS = Annual sewage Volume [m3] 
CPB = Concentration at property boundary or water course [mg/L] 
Cs = Concentration in sewage [mg/L] 
k = 0.25m [SI] 
 
Type A dispersal bed servicing a maximum theoretical daily design sewage flow of 
14,976 L/day in the summer and 7,488 L/day in the winter. 
 
Calculation: 
 
VA = 5,173m3   Dilution Volume. 
AD = 20,691m2 Dilution Area WWTS 2 (See attached drawing) 
VT

 = 9,164m3 Total Volume of water based on 168-day summer and 197-day 
winter operational season. 

VS = 3,991m3 Annual sewage volume based on 168-day summer and 197-day 
winter operational season.  

CPB = 17.4mg/L Concentration after attenuation. 
Cs = 40mg/L  Typical Concentration of Nitrate in Septic Tank Effluent. 
k = 0.25m [SI]  Assumes 250mm annual dilution precipitation rate. 
 
 

VA =  20,691m2 × 0.25m 

VA =  5,173m3 
 

VT =  5,173m3 + 3,991m3 

VT = 9,164m3 
 

CPB =  
40mg/L ×  3,991m3

9,164m3
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CPB =  17.4mg/L 
 
This assumes worst case with no nitrogen retention in sand and soils around dispersal 
bed 
 
Annual nitrate loading into west lake based on a 168-day summer and 197-day winter 
operational season. 
 
Summer: 
Nloading = CPB x Daily Sewage Flow = 17.4 mg/L x 14,976 L/day = 0.26 Kg/day 
 
Winter: 
Nloading = CPB x Daily Sewage Flow = 17.4 mg/L x 7,488 L/day = 0.13 Kg/day 
 
0.26 Kg/day X 168 days/year + 0.13 Kg/day X 197 days/year = 69.3 Kg/year 
 
A nitrate concentration of 17.4 mg/L exceeds the Bay of Quinte Remedial Action Plan 
limit of 2.5 mg/L or less for surface water. Achieving a nitrate concentration after 
attenuation of 2.5 mg/L would require a pre-attenuation concentration of 5.74 mg/L or 
less. This would require a nitrate reduction of 85.7% during treatment. 
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