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1.0 INTRODUCTION 

1.1 Initiation and Objective 

ASC Environmental Inc. (ASC) was retained by Mr. Denis Lahie (Client) to conduct a 
hydrogeological assessment in advance of two (2) proposed land severances on Part of 
Lot 44 Concession 5, Milsap Road, Township of Stone Mills. We understand that the 
proposed severance lots each encompasses approximately 1.1 hectares in area. A site 
location plan is shown in Drawing No. 1 in Appendix A.  At the request of the Client one 
pumping test was conducted for the hydrogeological assessment.  
 
The purpose of the hydrogeological study is to assess whether groundwater quality and 
quantity is sufficient to support the proposed severances for residential land use purposes 
and determine whether the potential single-family residential developments may have an 
impact on existing neighbouring wells. 
 
Two (2) drilled wells (MECP Tag # A314756 and #A314757) were recently advanced on 
the subject property by Jack Knox Well Drilling LTD. (licensed well drillers) to support the 
hydrogeological study. The test wells (TW1 and TW2) according to well records 
information were drilled on June 28, 2021. The hydrogeological work was initiated 
following the authorization from the Client. A site location plan and site layout plan are 
attached in Appendix A. 

1.2 Scope of Work 

The agreed scope of work included the following efforts: 
 

- Reviewing available Ministry of Environment, Conservation and Parks (MECP) 
well water records and historical data for the local area. 

- Chlorinate the recently developed well on the east severance lot and circulate 
water until zero residual chlorine is measured in the well water. 

- Undertake one 6-hour pumping test (with recovery) on the recently drilled well at 
the request of the Client.  The pumping test was conducted in accordance with 
MECP D-5-5 guidelines. 

- Monitor water levels in neighbouring wells and west lot during pumping. 
- Collect well water samples near the first hour of pumping (if possible) and near the 

end of the pumping test (approximate 6-hour duration) following zero chlorine 
residual. 

- Submit well water samples to a certified laboratory for the required suite of 
parameters, as indicated in the MECP D-5-5 Procedure. 

- Prepare a hydrogeological assessment report, in accordance with the MECP D-5-
5 Procedure, including well construction protocols, water quality, water quantity, 
and potential well interference for the proposed severances. 

- Provide an assessment of the suitability of the properties for individual septic 
systems.  
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2.0 BACKGROUND 

2.1 Site Information 

Each proposed severed lot is approximately a 1.1-hectare vacant parcel of land, with 
approximately 111 m of road frontage along the south side of Milsap Road.  A site layout 
plan is shown on Drawing No. 2 in Appendix A.  
 
Ground cover consists primarily of grass covered agricultural land and is generally flat. 
No permanent surface water courses are present on the subject property. The nearest 
surface water course is an unnamed stream, approximately 400 m northwest of the site. 
Varty Lake is located approximately 1.5 km southwest of the site. Camden Lake is located 
approximately 1.7 km west of the site. Surrounding land use within a 500 m radius 
consists primarily of rural residential and agricultural properties.  

2.2 Surficial Soil Conditions 

The physiographic area is described as Limestone Plains[1]. Reported well drilling 
observations on site indicated shallow clay soil cover (approximately 0.60 – 0.76 m) overlying 
grey shale (to a depth of approximately 1.5 m - 1.8 m) overlying limestone bedrock (see 
Section 5.0).  
 
The MECP online database of well records[2]  within a 250 m radius identified surficial soils 
consisting of loam, clay and sand, overlying shale and limestone bedrock (see MECP 
Water Well Summary Records in Appendix C).  

2.3 Background Geology 

Bedrock geology in the study area consists of a stratigraphic sequence of Paleozoic, 
Middle Ordovician age limestone bedrock, including the Ottawa and Simcoe group and 
Shadow Lake Formations consisting of brown lithographic and sub lithographic limestone 
overlying Precambrian granite bedrock of the Grenville Province including felsic plutonic 
rocks[3]. 

2.4 Local Hydrogeology 

Eleven (11) water well summary records of local wells (within a 250 metre radius) were 
available for review from the MECP online database (see Appendix C). Review of the well 
records identified drilled wells, with fresh water reported to be encountered in limestone 
bedrock at depths ranging from approximately 10.7 m to 27.7 m as well as one dry well. 
Reported well depths (from MECP well records) ranged from approximately 5.2 m to 30.5 
m. Water is typically encountered in fractures and joints in the limestone and granite 
bedrock formation.  
 

 
[1] Chapman, L.J. and Putnam, D.F. 1972. Physiography of Southern Ontario. Map 2227. 
[2] Government of Ontario. Well Records. Accessed online at https://www.ontario.ca/environment-and-energy/map-well-records  
[3] Ontario Geological Survey. 1991: Bedrock Geology of Ontario, Southern Sheet. Map. 2544. 
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3.0 WELL CONSTRUCTION 

Two (2) drilled wells were advanced on the subject property (TW1 and TW2) by Jack 
Knox Well Drilling Ltd on June 28, 2020. The wells were drilled for the purpose of drinking 
water supply assessment for the proposed severances. The test well locations are shown 
on Drawing No. 2 and the well record is attached in Appendix B. 
 
The well records for TW1 and TW2 show that the annular space between the steel casing 
and native materials are sealed with cement from surface to a depth of approximately 6 
m in accordance with Ontario Regulation (O Reg) 372/07 for a useful aquifer. Regulation 
903 (wells) defines a “useful aquifer” as a water-bearing formation that is capable of 
transmitting water in sufficient quantities to serve as a source of a water supply. 
 
The water well record for TW1 identified native brown clay to a depth of approximately 
0.76 metres (m) overlaying shale to a depth of approximately 1.5 m. Beyond the shale 
was limestone bedrock to a depth of approximately 28.3 m. Beyond the limestone was 
granite bedrock to a depth of 36.5 m.  Water was encountered at a depth of approximately 
26.8 m and 33.5 m during drilling.  
 
The water well record for TW2 identified native brown clay to a depth of approximately 
0.6 metres (m) overlaying shale to a depth of approximately 1.8 m. Beyond the shale was 
limestone bedrock to a depth of approximately 28.3 m. Beyond the limestone was granite 
bedrock to a depth of 36.5 m. Water was encountered at a depth of approximately 25.3 
m and 32.9 m during drilling. 
 
Both well records reported that the potential yield from both test wells was 15 gallons per 
minutes (60 lpm).   
 
Visual observations during field work indicated that the wells were constructed and 
maintained to prevent surface water and other foreign materials from entering the wells. 
The height of the casings above grade meet Ontario’s Revised Regulation (RRO) 903, 
Wells, amended to Ontario Regulation (O Reg) 372/07, under the Ontario Water 
Resources Act.  
 
No sources of contamination were identified on the retained property or proposed severed 
lots. 
 
We understand that water for domestic consumption purposes will be supplied using a 
submersible pump. Pump installation shall be undertaken in accordance with RRO 903 
(Section 17).  
 
A copy of the test well records are attached in Appendix B.  
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4.0 WATER QUANTITY 

4.1 Background 

The quantity of groundwater available for the test well (TW1) was investigated through a 
scheduled 6-hour pumping test in accordance with MECP Procedure D-5-5 and 
Conditions of Provisional Consent.  The pumping test was conducted on June 29, 2021. 
 
The test well (TW1 – East Lot) was pumped for a duration of 6 hours (including recovery) 
at a rate of 20 litres per minute (L/min) for the first 210 minutes and 30 litres per minute 
for the remainder of the pumping test in order to demonstrate long term well supply yield. 
Drawdown and recovery measurements obtained during the pumping test are presented 
in Appendix D.  
 
Bedrock hydrogeological values of transmissivity were calculated from the pumping data 
by the Jacob method, which assumes the heterogeneous limestone and granite bedrock 
aquifers are analogous to a homogeneous, confined, porous media aquifer of infinite 
horizontal extent. Recognizing that the bedrock water bearing units are likely to exhibit 
unconfining conditions, the Jacob method sufficiently estimates the aquifer parameters to 
assess well hydrogeological conditions.  

4.2 Test Well TW1 

TW1 is approximately 36.6 m deep into limestone and granite bedrock. Prior to the 
initiation of pumping test, the static water level was measured to be approximately 4.2 
metres from the top of the casing. The water in the well was pumped at a rate of 20 
litres/minute for 210 minutes, and at 30 litres/minutes for a total of 150 minutes yielding 
approximately 8,700 litres of water during the pumping test. Drawdown was measured at 
approximately 0.69 metres over the duration of the test, with little to no drawdown 
response to the increased pumping rate.  At the completion of pumping approximately 
98% of the total available well supply was remaining. Specific capacity calculated over 
the entire 360 minutes of the pumping test (pumping at 20 litres/minute to 30 litres/minute) 
was found to be approximately 33.6 litres/minute/metre. A plot of drawdown versus time 
shows a semi linear relationship (see Figure 1 in Appendix D).  
 
Section 4.3.1 of the Ministry of Environment, Conservation and Parks (MECP) (previously 
known as the Ministry of Environment) D-5-5 Procedure, Technical Guideline for Private 
Wells: Water Supply Assessment requires that water level recovery must be monitored in 
the test wells for the lesser of 95% recovery or 24 hours. Ninety-five percent (95%) 
recovery was reached approximately 20 minutes following pump shutdown demonstrating 
that the well is sufficiently able to recover in accordance with MECP D-5-5 procedure to 
meet sustained yield during peak conditions.   
 
The transmissivity (T) after approximately 100 minutes of pumping was calculated to be 
approximately 1.20 x 10-4 m2/s. Hydraulic Conductivity (K = T/b), where b = 30.5 m 
(represents approximate aquifer thickness available), was determined to be 
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approximately K= 3.93 x 10-6 m/s.  The test well recovery and transmissivity data may be 
found in Appendix D. 
 
Referencing MECP D-5-5 guideline the minimum pumping rate per person based on peak 
demand is 3.75 L/min. Therefore, considering a 3-bedroom home (3 + 1), the minimum 
pumping rate required would be 15 L/min (3.75 L/min * 4).  On this basis, the test well 
could be pumped at a rate of 15 L/min for purposes of assessing peak demand and long 
term well yield. The pumping test was conducted at a rate of 20 L/min and increased to 
30 L/min. 
 
Referencing MECP D-5-5 guideline, “peak demand” occurs for a period of 120 minutes 
each day.  As indicated above based on the considered number of bedrooms expected 
(3 + 1), a minimum pumping rate of 15 L/min is required with a resulting water requirement 
of 1800 litres/day during peak demand. Peak demand (20 L/min) was reached 
approximately 90 minutes into the pumping test, with a measured a drawdown of 
approximately 0.44 m, increasing the pumping rate to 30 L/min, showed a measured 
drawdown of an additional 0.31 m. This data suggests that the well sufficiently met “peak 
demand” conditions with little to no drawdown response during pumping.  
 
In addition, referencing local climate data (Kingston), an average of 22.9 mm of 
precipitation was recorded for the month of May 2021, and approximately 45.1 mm for 
June 2021. On this basis, the pumping test was not undertaken during a period of 
significant precipitation or spring freshet conditions. Climate data for May and June 2021 
is shown in Appendix G.  
 
Based on the observations from the drawdown versus time relationship and recovery 
time, it is concluded that the long-term yield of the well is sufficient to meet normal 
domestic requirements in accordance with the MECP Procedure D-5-5. 

4.3 Test Well TW2 

A pumping test was not conducted on TW2. A maximum drawdown of 0.23 m was 
observed in TW2 during the TW1 pumping test indicating that the well yield supply was 
not adversely impacted during the pumping test; and in particular when the pumping rate 
was increased to 30 lpm for test well TW1, no significant positive response to pumping 
was measured indicating that the two test wells will not likely mutually interfere, and 
sufficient long term water supply is available in both wells for support of both severances.   
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5.0 INTERFERENCE 

The effects of interference were monitored during well development and pumping from 
the test well on June 29, 2021. Eight (8) neighbouring observation wells were included 
during the pumping test to assess potential interference. Observation well locations are 
shown on Drawing No. 2 in Appendix A. 
 
5.1 Test Well TW1 
 

Eight (8) observation wells, located at 203 Milsap Road (OW1), 231 Milsap Road (OW2), 
4358 County Road 6 (OW3), 4318 County Road 6 (OW4), 1587 Moscow Road (OW5), 
1577 Moscow Road, 1564 Moscow Road (OW7), and TW2, were monitored to assess 
potential interference during the pumping test. The observation wells were located 
approximately 75 to 355 metres horizontal distance from the subject test well. See Table 
1 below for observation well information.  
 

Table 1. Test Well – TW1 Neighbouring wells involved in hydrogeological assessment at 
the subject property. 

Observation Well ID Well type Observation 
Well Address 

Distance from 
Test Well (m) 

OW1 Drilled 203 Milsap Road 315 

OW2 Drilled 231 Milsap Road 210 

OW3 Drilled 4358 County Road 6 75 

OW4 Drilled 4318 County Road 6 175 

OW5 Drilled 1587 Milsap Road 315 

OW6 Drilled 1577 Milsap Road 340 

OW7 Drilled 1565 Milsap Road 355 

TW2 Drilled On Site 100 

 
5.2 Discussion of Results 
 

A maximum positive response to pumping was measured in OW3 (0.34 m), OW4 (0.26 
m), and TW2 (0.28 m) during the 6-hour pumping test at the increased pumping rate of 
30 L/min, indicating no significant response. Water levels returned to pre-pumping levels 
within 1 hour of pump shut-off.  
 
Potential water quantity problems resulting from mutual well interference are not expected 
for TW1 and TW2. The measured interference during pumping is an appropriate 
estimation of the influence for OW1, OW2, OW3, OW4, OW5, OW6, OW7, and TW2, 
indicating potential well interference will not create adverse conditions to neighbourhood 
water supply.  
 
Based on the observation well measurements during pumping, the adjacent domestic 
water supply wells will not be significantly influenced by the proposed land severances. 
Results of the neighbouring residential water level measurements recorded during the 
pumping test are presented in Appendix D.   



File: ASC-660 100r   Page 7 
Hydrogeological Study 
Milsap Road, Moscow 
Township of Stone Mills, ON   July 9, 2021 
 

 
ASC Environmental Inc. 

1305 Princess Street, 
Kingston, ON K7M 3E3 

Tel: (613) 634-5596 

6.0 WATER QUALITY 

6.1 Results of Analyses 

 
Two (2) water samples were collected from the test well during the pumping test on June 
29, 2021 following in-field determination of zero residual chlorine: one after two hours of 
pumping and one in the last hour of the test.  
 

The samples were stored in a cooler with ice and transported to a Canadian Association 
of Laboratory Accreditation (CALA) certified laboratory in Kingston, Ontario. Chemical 
and bacteriological parameter analyses were undertaken in accordance with the MECP 
Procedure D-5-5 and compared to the Ontario Drinking Water Quality Objectives 
(ODWO). 
 
Bacteriological parameter analyses showed no detection for E. coli, fecal coliform, and 
total coliform for the test well in the first (two hours into pumping) and second (final hour 
of pumping) sample submitted.   
 
Chemical analysis results for the test well did not identify elevated health related parameters. 
 
The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 mg/L.  
Sample analyses identified hardness of 385 mg/L and 380 mg/L in the test well.  Elevated 
concentration of hardness may result in scale build-up and mineral deposits on hot water 
heaters and plumbing fixtures. Hard water can be readily treated through ion exchange 
water softening. 
 
Based on the results of analyses, we recommend that disinfection (i.e., UV light) be 
provided to future drinking water systems to ensure good quality groundwater for 
domestic consumption purposes. We recommend contracting a professional water quality 
specialist to confirm treatment options for both wells. 
 
Results of laboratory sample analyses are presented in Appendix E. 
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7.0 SITE SERVICING 

7.1 Septic Systems 

Site soil conditions indicate insufficient overburden quality to support in ground leaching 
systems. Site soil conditions generally consist of clay soils to depths of approximately 0.6 
m. Construction of Class 4 raised bed sewage disposal system or equivalent should be 
constructed and approved by qualified personnel in accordance with the Ontario Building 
Code requirements. No concerns were identified regarding potential impact from raised 
septic bed interference.   

7.2 Land and Water Use Conflicts 

Section 4.6 of the MECP D-5-5 Procedure requires an evaluation into the land and water 
use conflicts which may exist, within 500 metres of the site. A review of the public records 
for wells considered to be within 500 metres of the subject property may be found in 
Section 5.0 above. The area surrounding the subject property is largely rural residential 
and agricultural activity. No land and water use conflicts were identified.  
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

- Based on the field work and pumping test conducted, results indicate that sufficient 
quantities of groundwater are available for long term domestic use from the 
bedrock aquifer for the two proposed severances.  
 

- Results of the groundwater chemistry for the required bacteriological parameters 
were below referenced MECP D-5-5 criteria, following in-field determination of zero 
chlorine residual.  

 
- The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 

mg/L.  Sample analyses identified hardness of 385 mg/L and 380 mg/L in the test 
well. Hard water can be readily treated through ion exchange water softening. 
 

- The two recently completed test wells were observed to be constructed and 
maintained to prevent surface water and other foreign materials from entering the 
wells, in accordance with the current standards of RRO 904 (as amended). 
 

- Based on the observations from the drawdown versus time relationship following 
the pumping test conducted at 20 – 30 lpm with little to no drawdown, and the 
demonstrated quick recovery time following pumping; it is concluded that the long-
term yield of the wells will be sufficient to meet normal domestic requirements in 
accordance with MECP Procedure D-5-5.   
 

- Based on results of the pumping test and monitoring results of neighbouring 
residential well water supplies, water quantity problems resulting from mutual well 
interference are not expected to be significant. The measured interference during 
pumping is an appropriate estimation of the influence.   
 

- Surrounding land use within a 500 m radius consists primarily of rural residential 
and agricultural properties. No land and water use conflicts were identified. 
 

- The nearest surface water course is an unnamed stream, approximately 400 m 
northwest of the site. Varty Lake is located approximately 1.5 km southwest of the 
site. Camden Lake is located approximately 1.7 km west of the site. 
 

- Construction of Class 4 raised bed sewage disposal system or equivalent should 
be constructed and approved by qualified personnel in accordance with the Ontario 
Building Code requirements. No concerns were identified regarding potential 
impact from raised septic bed interference.   
 

- Based on the results of analyses, we recommend that disinfection (i.e., UV light) 
be provided to future drinking water systems to ensure good quality groundwater 
for domestic consumption purposes. We recommend contracting a professional 
water quality specialist to confirm treatment options for both wells. 
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9.0 LIMITATIONS 

ASC Environmental (ASC) was retained by Denis Lahie (Client) to undertake a 
Hydrogeological Assessment of the test wells at the subject property for purposes of land 
severance, located at Part Lot 44, Concession 5, Milsap Road, Township of Stone Mills, 
Ontario.  
 
The scope of work for this assessment included: 
 

- Reviewing available Ministry of Environment, Conservation and Parks (MECP) 
well water records and historical data for the local area. 

- Chlorinate the recently developed well on the east severance lot and circulate 
water until zero residual chlorine is measured in the well water. 

- Undertake one 6-hour pumping test (with recovery) on the recently drilled well at 
the request of the Client.  The pumping test was conducted in accordance with 
MECP D-5-5 guidelines. 

- Monitor water levels in neighbouring wells and west lot during pumping. 
- Collect well water samples near the first hour of pumping (if possible) and near the 

end of the pumping test (approximate 6-hour duration) following zero chlorine 
residual. 

- Submit well water samples to a certified laboratory for the required suite of 
parameters, as indicated in the MECP D-5-5 Procedure. 

- Prepare a hydrogeological assessment report, in accordance with the MECP D-5-
5 Procedure, including well construction protocols, water quality, water quantity, 
and potential well interference for the proposed severances. 

- Provide an assessment of the suitability of the properties for individual septic 
systems.  
 

The findings reported in this document are based on the tasks completed by ASC under 
the mutually agreed upon scope of work. Professional judgement, experience with similar 
investigations, and available data collected within the scope of work form the basis for 
this report. ASC has prepared this report using information understood to be factual and 
correct and shall not be responsible for conditions arising from information or facts that 
were inaccurate, concealed, or not fully disclosed at the time of investigation.  
 
ASC Environmental Inc. makes no other representations whatsoever, including those 

concerning the legal significance of its findings, or as to other legal matters touched on in 

this report, including, but not limited to, ownership of any property, or the application of 

any law to the facts set forth herein. With respect to regulatory compliance issues, 

regulatory statutes are subject to interpretation and these interpretations may change 

over time.  

The passage of time affects the information provided in the report.  Hydrogeological and 

environmental conditions of a Site can change.  Opinions relating to the Site conditions 

are based upon information that existed at the time that the conclusions were formulated.  
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 APPENDIX B 
Subject Property Well Record 
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 APPENDIX C 
MECP Water Well Summary Records 
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APPENDIX D 
Test Well Drawdown and Recovery Data 



Table D1. Water Quality Field Measurements.

Test Well:

Project No.: Date:

Client:

Location:

Pumping Test 

Elapsed Time 
Odour Temperature pH Conductivity

Total 

Dissolved 

Solids

Turbidity Chlorine (Total)

(min) (°C) (µS) (ppm) NTU (mg/L)

0 Chlorine 13.0 7.93 1870 956 20 ~200

31 Sl. Chlorine 11.8 7.25 838 421 0 ~5-25

58 No Odour 12.4 7.29 844 445 0 0.29

90 No Odour 12.6 7.37 844 433 0 0.15

120 No Odour 12.5 7.23 845 415 0 0.09

149 No Odour 12.4 7.38 845 417 0 -

179 No Odour 12.5 7.26 905 444 0 -

209 No Odour 11.7 7.36 826 413 0 -

239 No Odour 12.0 7.68 852 420 0 -

270 No Odour 11.3 7.65 853 429 0 -

299 No Odour 11.3 7.26 860 423 0 -

325 No Odour 11.1 7.29 840 419 0 -

365 No Odour 11.2 7.3 843 422 0 -

1 <

2 -

Recorded  By: S.M. + S.D

Milsap Road, Moscow, Township of Stone Mills

Started pumping  20 L/min at 8:54 am

Denis Lahie

Hanna HI 98130 Meter

not analyzed

Turbidity : Hach DR 900 Colorimeter

Field Analysis Equipment 

Chlorine : Hach DR 900 Colorimeter, DPD Total Chlorine Reagent 

Temp./pH/Cond./TDS :

Notes indicates values lower than minimum detection limits of analysis equipment

ASC-660 29/6/2021

Field Water Quality Analysis TW1



Table D2. Test Well drawdown during pumping test.

Test Well: TW1

Project No.: Date: 29/6/2021

Client:

Location:

Pumping Rate (Q) Elapsed Time (ET) Well Level (WL) Drawdown (DD)

 (L/min) (min)  (m) (m)

20 0 4.18 0.00

20 1 4.39 0.21

20 4 4.46 0.28

20 11 4.50 0.32

20 19 4.53 0.35

20 32 4.56 0.38

20 44 4.58 0.40

20 59 4.59 0.41

20 76 4.59 0.41

20 91 4.57 0.39

20 121 4.58 0.40

20 150 4.59 0.41

20 180 4.59 0.41

20 210 4.57 0.39

30 213 4.79 0.61

30 223 4.84 0.66

30 240 4.85 0.67

30 271 4.86 0.68

30 300 4.90 0.72

30 326 4.88 0.70

30 366 4.87 0.69

TW1 (m) L/min

∆s0-1min 4.390 Q0-1min 20

∆s1-10min 0.11 Q1-10min 20

∆s10-100min 0.07 Q10-100min 26

∆s100-1000min 0.76 Q100-1000min 30

m
2
/day m

2
/s

T0-1min 1.20 1.39E-05

T1-10min 49.87 5.77E-04

T10-100min 93.99 1.09E-03

T100-1000min 10.34 1.20E-04

Notes

   ∆s

Q L/min Litres per Minute

T gpm Gallon per MinuteCoefficient of Transmissivity 

Drawdown over one Log Cycle 

based on Trend Line 

Milsap Road, Moscow, Township of Stone Mills

Recorded  By: S.M. + S.D

Pumping Test - Drawdown

ASC-660

Denis Lahie

m
3
/day

28.8

28.8

38.0

43.2

Volumetric Flow Rate
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ASC Environmental Inc.
ASC-660, Denis Lahie, Milsap Road, Moscow, 

Township of Stone Mills, ON
Figure D1. TW1 Pumping Test Drawdown

Bottom of Well

Top of Well CasingIntital Static Water Level

Increased to 30L/min



Table D3. Observation well drawdown during pumping test.

TW1

29/6/2021

8 54 AM

WL WL DD ET WL WL DD ET

(ft) (m) (m) (min) (ft) (m) (m) (min)

13.878 4.230 0.000 8 5 0 18.783 5.725 0.000 8 15 0

14.501 4.420 0.190 9 58 64 19.193 5.850 0.125 10 2 68

14.501 4.420 0.190 11 21 147 18.471 5.630 -0.095 11 5 131

14.518 4.425 0.195 12 17 203 18.504 5.640 -0.085 11 59 185

14.797 4.510 0.280 13 17 263 18.504 5.640 -0.085 13 0 246

14.780 4.505 0.275 14 58 364 20.997 6.400 0.675 14 29 335

14.042 4.280 0.050 15 46 412

WL WL DD ET WL WL DD ET

(ft) (m) (m) (min) (ft) (m) (m) (min)

20.112 6.130 0.000 8 22 0 14.140 4.310 0.000 8 26 0

20.144 6.140 0.010 10 6 72 14.895 4.540 0.230 10 13 79

20.243 6.170 0.040 11 7 133 14.928 4.550 0.240 11 11 137

20.144 6.140 0.010 12 2 188 14.928 4.550 0.240 12 7 193

20.079 6.120 -0.010 13 2 248 15.256 4.650 0.340 13 6 252

20.341 6.200 0.070 14 34 340 15.256 4.650 0.340 14 39 345

14.239 4.340 0.030 15 38 404

WL WL DD ET WL WL DD ET

(ft) (m) (m) (min) (ft) (m) (m) (min)

12.664 3.860 0.000 8 29 0 9.941 3.030 0.000 8 33 0

13.123 4.000 0.140 10 15 81 10.007 3.050 0.020 10 17 83

13.222 4.030 0.170 11 13 139 10.007 3.050 0.020 11 15 141

13.255 4.040 0.180 12 8 194 10.007 3.050 0.020 12 11 197

13.517 4.120 0.260 13 8 254 10.039 3.060 0.030 13 10 256

13.484 4.110 0.250 14 41 347 10.039 3.060 0.030 14 43 349

12.762 3.890 0.030 15 42 408

WL WL DD ET WL WL DD ET

(ft) (m) (m) (min) (ft) (m) (m) (min)

9.744 2.970 0.000 8 37 0 6.857 2.090 0.000 8 45 0

9.744 2.970 0.000 10 20 86 6.890 2.100 0.010 10 21 87

9.744 2.970 0.000 11 17 143 6.890 2.100 0.010 11 18 144

9.810 2.990 0.020 12 12 198 6.923 2.110 0.020 12 14 200

9.810 2.990 0.020 13 13 259 6.955 2.120 0.030 13 15 261

9.875 3.010 0.040 14 47 353 6.955 2.120 0.030 14 51 357

Distance (m)

100

315

210

75

175

315

340

355
Note: Drawdown attributed to property owner water use.

OW6 (1577 Moscow Rd.) 

Time

H:Min

OW2 (231 Milsap Rd.) OW3 (4358 County Rd. 6)

Time Time

H:Min H:Min

OW7 (1565 Moscow Rd.)

Time

H:Min

OW1 (203 Milsap Rd.)

OW2 (231 Milsap Rd.)

 OW3 (4358 County Rd. 6)

Time

OW7 (1565 Moscow Rd.) *Retained Property

H:Min

Observation Wells

TW2

OW4 (4318 County Rd. 6)

OW6 (1577 Moscow Rd.)

OW5 (1587 Moscow Rd.)

Time

Pumping Test - Drawdown

Date:Project No.: ASC-660

Denis Lahie

Milsap Road, Moscow, Township of Stone Mills

OW1 (203 Milsap Rd.)

Client:

OW4 (4318 County Rd. 6)

H:Min

Pumping start time

TW2

Time

H:Min

Time

H:Min

Test Well:

OW5 (1587 Moscow Rd.)

Location:
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ASC Environmental Inc.
ASC-660, Milsap Road, Moscow

Township of Stone Mills, ON
Figure D2. Pumping Test Influence on Neighbouring Wells

TW1 Pumping Test Zone of Influence 

TW2

OW1 (203 Milsap Rd.)

 OW2 (231 Milsap Rd.)

OW3 (4358 County Rd. 6)

OW4 (4318 County Rd. 6)

OW5 (1587 Moscow Rd.)

OW6 (1577 Moscow Rd.)

OW7 (1565 Moscow Rd.)



Table D4. 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 4.88 0.70

0 1 4.78 0.60

0 2 4.45 0.27

0 3 4.41 0.23

0 4 4.38 0.20

0 5 4.37 0.19

0 6 4.35 0.17

0 7 4.34 0.16

0 8 4.34 0.16

0 9 4.32 0.14

0 10 4.31 0.13

0 15 4.27 0.09

0 20 4.22 0.04

Denis Lahie

WL at 95% Recovery =

Pumping

Milsap Road, Moscow, Township of Stone Mills

ASC-660

Test Well

TW1

29/6/2021

Recorded  By: S.M. + S.D

4.22
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Appendix E 

ASC Environmental Inc. 
1305 Princess Street, 

Kingston, ON K7M 3E3 
Tel: (613) 634-5596 

APPENDIX E 
Laboratory Analytical Certificates 



06-Jul-21DATE 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. B21-20128

ASC Environmental

1305 Princess St., 

Kingston ON K7M 3E3 Canada

Report To:

Attention: Sarah McCallum

30-Jun-21DATE RECEIVED:

ASC-660P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G100041

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TW1aClient I.D.

B21-20128-1Sample I.D.

29-Jun-21Date Collected

Total Coliform 0cfu/100mL 1 MOE E3407 30-Jun-21/K

E coli 0cfu/100mL 1 MOE E3407 30-Jun-21/K

Fecal Coliform 0cfu/100mL 1 SM9222D 30-Jun-21/K

Heterotrophic Plate Count < 10cfu/mL 10 SM9215D 30-Jun-21/K

Background 0cfu/100mL 1 MOE E3407 30-Jun-21/K

Alkalinity(CaCO3) to pH4.5 365mg/L 5 SM 2320B 30-Jun-21/O

pH @25°C 7.81pH Units SM 4500H 30-Jun-21/O

Conductivity @25°C 718µmho/cm 1 SM 2510B 30-Jun-21/O

Colour < 2TCU 2 SM 2120C 02-Jul-21/O

Turbidity 0.8NTU 0.1 SM 2130 02-Jul-21/O

Fluoride 0.2mg/L 0.1 SM4110C 30-Jun-21/O

Chloride 15.9mg/L 0.5 SM4110C 30-Jun-21/O

Nitrite (N) < 0.1mg/L 0.1 SM4110C 30-Jun-21/O

Nitrate (N) 0.2mg/L 0.1 SM4110C 30-Jun-21/O

Sulphate 21mg/L 1 SM4110C 30-Jun-21/O

o-Phosphate (P) 0.005mg/L 0.002 PE4500-S 02-Jul-21/K

Total Kjeldahl Nitrogen < 0.1mg/L 0.1 E3199A.1 02-Jul-21/K

Ammonia (N)-Total 0.07mg/L 0.01 SM4500-
NH3-H

02-Jul-21/K

TDS (Calc. from Cond.) 374mg/L 1 Calc. 05-Jul-21

Dissolved Organic Carbon 3.0mg/L 0.2 EPA 415.2 30-Jun-21/O

Sulphide < 0.01mg/L 0.01 SM4500-S2 05-Jul-21/K

Phenolics < 0.002mg/L 0.002 MOEE 3179 30-Jun-21/K

Tannins and Lignins < 0.5mg/L 0.5 SM5500B 05-Jul-21/K

Hardness (as CaCO3) 385mg/L 1 SM 3120 02-Jul-21/O

Calcium 96.1mg/L 0.02 SM 3120 02-Jul-21/O

Iron 0.045mg/L 0.005 SM 3120 02-Jul-21/O

Manganese 0.014mg/L 0.001 SM 3120 02-Jul-21/O

Page 1 of 2.

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 *



06-Jul-21DATE 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. B21-20128

ASC Environmental

1305 Princess St., 

Kingston ON K7M 3E3 Canada

Report To:

Attention: Sarah McCallum

30-Jun-21DATE RECEIVED:

ASC-660P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G100041

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TW1aClient I.D.

B21-20128-1Sample I.D.

29-Jun-21Date Collected

Potassium 1.4mg/L 0.1 SM 3120 02-Jul-21/O

Sodium 17.8mg/L 0.2 SM 3120 02-Jul-21/O

Anion Sum 8.19meq/L Calc. 05-Jul-21/O

Cation Sum 8.51meq/L Calc. 05-Jul-21/O

% Difference 1.89% Calc. 05-Jul-21/O

Ion Ratio 0.963AS/CS Calc. 05-Jul-21/O

TDS(ion sum calc.) 407mg/L 1 Calc. 05-Jul-21/O

Conductivity (calc.) 743µmho/cm Calc. 05-Jul-21/O

Langelier Index(25°C) 0.892S.I. Calc. 05-Jul-21/O

Page 2 of 2.

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 *



06-Jul-21DATE 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. B21-20110

ASC Environmental

1305 Princess St., 

Kingston ON K7M 3E3 Canada

Report To:

Attention: Sarah McCallum

29-Jun-21DATE RECEIVED:

ASC-660P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G100042

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TW1bClient I.D.

B21-20110-1Sample I.D.

29-Jun-21Date Collected

Total Coliform 0cfu/100mL 1 MOE E3407 30-Jun-21/K

E coli 0cfu/100mL 1 MOE E3407 30-Jun-21/K

Fecal Coliform 0cfu/100mL 1 SM9222D 30-Jun-21/K

Heterotrophic Plate Count < 10cfu/mL 10 SM9215D 30-Jun-21/K

Background 0cfu/100mL 1 MOE E3407 30-Jun-21/K

Alkalinity(CaCO3) to pH4.5 366mg/L 5 SM 2320B 30-Jun-21/O

pH @25°C 7.82pH Units SM 4500H 30-Jun-21/O

Conductivity @25°C 722µmho/cm 1 SM 2510B 30-Jun-21/O

Colour < 2TCU 2 SM 2120C 02-Jul-21/O

Turbidity 0.6NTU 0.1 SM 2130 02-Jul-21/O

Fluoride 0.2mg/L 0.1 SM4110C 30-Jun-21/O

Chloride 15.4mg/L 0.5 SM4110C 30-Jun-21/O

Nitrite (N) < 0.1mg/L 0.1 SM4110C 30-Jun-21/O

Nitrate (N) 0.1mg/L 0.1 SM4110C 30-Jun-21/O

Sulphate 22mg/L 1 SM4110C 30-Jun-21/O

o-Phosphate (P) < 0.002mg/L 0.002 PE4500-S 02-Jul-21/K

Total Kjeldahl Nitrogen < 0.1mg/L 0.1 E3199A.1 02-Jul-21/K

Ammonia (N)-Total < 0.01mg/L 0.01 SM4500-
NH3-H

02-Jul-21/K

TDS (Calc. from Cond.) 376mg/L 1 Calc. 05-Jul-21

Sulphide < 0.01mg/L 0.01 SM4500-S2 05-Jul-21/K

Phenolics < 0.002mg/L 0.002 MOEE 3179 30-Jun-21/K

Tannins and Lignins < 0.5mg/L 0.5 SM5500B 05-Jul-21/K

Dissolved Organic Carbon 2.3mg/L 0.2 EPA 415.2 30-Jun-21/O

Hardness (as CaCO3) 380mg/L 1 SM 3120 02-Jul-21/O

Calcium 94.8mg/L 0.02 SM 3120 02-Jul-21/O

Iron 0.027mg/L 0.005 SM 3120 02-Jul-21/O

Manganese 0.013mg/L 0.001 SM 3120 02-Jul-21/O

Page 1 of 2.

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 *



06-Jul-21DATE 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. B21-20110

ASC Environmental

1305 Princess St., 

Kingston ON K7M 3E3 Canada

Report To:

Attention: Sarah McCallum

29-Jun-21DATE RECEIVED:

ASC-660P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G100042

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TW1bClient I.D.

B21-20110-1Sample I.D.

29-Jun-21Date Collected

Potassium 1.4mg/L 0.1 SM 3120 02-Jul-21/O

Sodium 17.6mg/L 0.2 SM 3120 02-Jul-21/O

Anion Sum 8.22meq/L Calc. 05-Jul-21/O

Cation Sum 8.40meq/L Calc. 05-Jul-21/O

% Difference 1.09% Calc. 05-Jul-21/O

Ion Ratio 0.978AS/CS Calc. 05-Jul-21/O

Conductivity (calc.) 739µmho/cm Calc. 05-Jul-21/O

TDS(ion sum calc.) 406mg/L 1 Calc. 05-Jul-21/O

Langelier Index(25°C) 0.898S.I. Calc. 05-Jul-21/O

Page 2 of 2.

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 *



Appendix F 

ASC Environmental Inc. 
1305 Princess Street, 

Kingston, ON K7M 3E3 
Tel: (613) 634-5596 

APPENDIX F 
Neighbour Participation Letters 

















Appendix G 

ASC Environmental Inc. 
1305 Princess Street, 

Kingston, ON K7M 3E3 
Tel: (613) 634-5596 

APPENDIX G 
Precipitation Data 



Home Environment and natural resources Weather, Climate and Hazard

Past weather and climate Historical Data

> >

> >

Daily Data Report for May 2021

KINGSTON CLIMATE
ONTARIO

Current Station Operator: ECCC - MSC

DAY

Max
Temp
°C


Min
Temp
°C


Mean
Temp
°C


Heat
Deg
Days



Cool
Deg
Days



Total
Rain
mm


Total
Snow
cm


Total
Precip
mm


Snow
on

Grnd
cm


Dir of
Max
Gust
10's
deg

Spd of
Max
Gust
km/h


01 6.8 -0.9 2.9 15.1 0.0 0.9 19 38

02 12.3 4.5 8.4 9.6 0.0 1.4

03 11.8 7.6 9.7 8.3 0.0 1.5 5 44

04 13.7 6.4 10.0 8.0 0.0 4.7 5 31

05 12.2 6.1 9.1 8.9 0.0 0.1 33 35

06 11.2 3.0 7.1 10.9 0.0 0.0 22 42

07 10.9 2.5 6.7 11.3 0.0 3.3

08 10.9 2.9 6.9 11.1 0.0 9.3

09 10.8 0.7 5.7 12.3 0.0 0.0

10 14.2 6.3 10.3 7.7 0.0 0.8 24 40

11 11.8 4.1 8.0 10.0 0.0 0.6 31 49

12 18.0 5.1 11.6 6.4 0.0 0.0 30 34

13 18.1 4.7 11.4 6.6 0.0 0.0

14 19.5 5.9 12.7 5.3 0.0 0.0 22 33

15 17.5 6.4 12.0 6.0 0.0 0.0 20 36

Notices

Latitude: 44°13'24.000" N Longitude: 76°35'58.000" W Elevation: 93.00 m

Climate ID: 6104142 WMO ID: 71820 TC ID: TKG

Daily Data Report for May 2021 - Climate - Environment and Climate C... https://climate.weather.gc.ca/climate_data/daily_data_e.html?hlyRange=...
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DAY

Max
Temp
°C


Min
Temp
°C


Mean
Temp
°C


Heat
Deg
Days



Cool
Deg
Days



Total
Rain
mm


Total
Snow
cm


Total
Precip
mm


Snow
on

Grnd
cm


Dir of
Max
Gust
10's
deg

Spd of
Max
Gust
km/h


16 19.8 4.5 12.1 5.9 0.0 0.0

17 19.6 5.7 12.6 5.4 0.0 0.0

18 21.9 9.0 15.5 2.5 0.0 0.0

19 22.2 9.0 15.6 2.4 0.0 0.0

20 23.9 11.4 17.6 0.4 0.0 0.0

21 25.9 13.7 19.8 0.0 1.8 0.0

22 27.2 14.1 20.6 0.0 2.6 0.0 23 39

23 23.4 6.1 14.8 3.2 0.0 0.0 34 50

24 18.6 6.1 12.3 5.7 0.0 0.0

25 23.1 11.5 17.3 0.7 0.0 0.0

26 25.1 14.6 19.9 0.0 1.9 0.0 23 53

27 16.2 8.1 12.2 5.8 0.0 0.0 5 38

28 10.4 4.1 7.3 10.7 0.0 0.3 3 40

29 18.5 4.2 11.4 6.6 0.0 0.0 5 54

30 19.9 1.6 10.8 7.2 0.0 0.0 11 36

31 20.4 4.3 12.3 5.7 0.0 0.0 23 36

Sum 199.7 6.3 22.9

Avg 17.3 6.2 11.8

Xtrm 27.2 -0.9 5^ 54^

Summary, average and extreme values are based on the data above.

Date modified:
2021-06-01

Legend

A = Accumulated
C = Precipitation occurred, amount uncertain
E = Estimated
F = Accumulated and estimated
L = Precipitation may or may not have occurred
M = Missing
N = Temperature missing but known to be > 0

S = More than one occurrence
T = Trace
Y = Temperature missing but known to be   < 0
[empty] = Indicates an unobserved value
^ = The value displayed is based on incomplete data
† = Data that is not subject to review by the National

Climate Archives

Daily Data Report for May 2021 - Climate - Environment and Climate C... https://climate.weather.gc.ca/climate_data/daily_data_e.html?hlyRange=...
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Home Environment and natural resources Weather, Climate and Hazard

Past weather and climate Historical Data

> >

> >

Daily Data Report for June 2021

KINGSTON CLIMATE
ONTARIO

Current Station Operator: ECCC - MSC

DAY

Max
Temp
°C


Min
Temp
°C


Mean
Temp
°C


Heat
Deg
Days



Cool
Deg
Days



Total
Rain
mm


Total
Snow
cm


Total
Precip
mm


Snow
on

Grnd
cm


Dir of
Max
Gust
10's
deg

Spd of
Max
Gust
km/h


01 22.1 10.6 16.4 1.6 0.0 0.0 18 34

02 24.0 8.6 16.3 1.7 0.0 0.0

03 19.3 12.5 15.9 2.1 0.0 11.6

04 20.1 11.8 16.0 2.0 0.0 0.0 18 32

05 26.6 13.8 20.2 0.0 2.2 0.0 24 38

06 27.7 14.6 21.1 0.0 3.1 0.3

07 29.1 14.5 21.8 0.0 3.8 0.0

08 23.0 17.1 20.1 0.0 2.1 0.0 25 33

09 29.8 16.6 23.2 0.0 5.2 0.0 5 34

10 24.9 13.3 19.1 0.0 1.1 0.0 6 34

11 21.8 14.6 18.2 0.0 0.2 0.8 6 33

12 25.6 13.2 19.4 0.0 1.4 0.0

13 22.9 10.8 16.9 1.1 0.0 4.3

14 21.9 16.0 19.0 0.0 1.0 0.0 22 46

15 21.3 10.9 16.1 1.9 0.0 0.6 33 34

Notices

Latitude: 44°13'24.000" N Longitude: 76°35'58.000" W Elevation: 93.00 m

Climate ID: 6104142 WMO ID: 71820 TC ID: TKG
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DAY

Max
Temp
°C


Min
Temp
°C


Mean
Temp
°C


Heat
Deg
Days



Cool
Deg
Days



Total
Rain
mm


Total
Snow
cm


Total
Precip
mm


Snow
on

Grnd
cm


Dir of
Max
Gust
10's
deg

Spd of
Max
Gust
km/h


16 22.5 8.0 15.2 2.8 0.0 0.0 29 33

17 23.2 9.3 16.3 1.7 0.0 0.0 21 38

18 19.7 14.5 17.1 0.9 0.0 17.0 23 32

19 28.5 15.2 21.9 0.0 3.9 0.0 25 40

20 21.9 13.5 17.7 0.3 0.0 0.0

21 27.8 16.2 22.0 0.0 4.0 0.8 26 52

22 16.3 8.1 12.2 5.8 0.0 0.0

23 18.3 7.5 12.9 5.1 0.0 0.0 18 39

24 23.4 14.9 19.1 0.0 1.1 0.0 16 38

25 22.6 17.6 20.1 0.0 2.1 0.3 16 35

26 22.4 17.5 19.9 0.0 1.9 9.0 20 42

27 29.7 19.6 24.6 0.0 6.6 0.0 20 44

28 30.1 20.1 25.1 0.0 7.1 0.0 23 41

29 26.9 18.7 22.8 0.0 4.8 0.4

Sum 27.0^ 51.6^ 0.0^ 0.0^ 45.1^

Avg 23.9^ 13.8^ 18.9^

Xtrm 30.1^ 7.5^ 26^ 52^

Summary, average and extreme values are based on the data above.

Date modified:
2021-06-01

Legend

A = Accumulated
C = Precipitation occurred, amount uncertain
E = Estimated
F = Accumulated and estimated
L = Precipitation may or may not have occurred
M = Missing
N = Temperature missing but known to be > 0

S = More than one occurrence
T = Trace
Y = Temperature missing but known to be   < 0
[empty] = Indicates an unobserved value
^ = The value displayed is based on incomplete data
† = Data that is not subject to review by the National

Climate Archives
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