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Ministry of the Environment
Ministère de l’Environnement

AMENDED ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 3515-8M4PWM

Issue Date: March 15, 2012

Harold Sutherland Construction Ltd.
R.R. 2
Georgian Bluffs, Ontario
N0H 1S0

Site Location: Harold Sutherland's - Keppel Quarry
Lot 28, Concession 10
Township of Georgian Bluffs, County of Grey

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act, R.S.O. 1990, c. E. 19 
(Environmental Protection Act) for approval of:

modifications to the existing sewage works for the collection, transmission, treatment and 
disposal of stormwater and groundwater associated with the Harold Sutherland's - Keppel 
Quarry, in the Township of Georgian Bluffs, County of Grey, discharging to the Tributary of 
Park Head Creek, southern branch, consisting of the following:

relocation of the existing 250 mm diameter discharge forcemain to the new location: from the 
existing dewatering pump located in the south-west corner of the quarry to the entrance to the 
Harold Sutherland's - Keppel Quarry on County Road 17, across County Road 17 in a 500 mm 
diameter culvert and on Private Land (Harold Sutherland Construction Ltd. Land) for approx. 
250 m south parallel to the western side of County Road 17, discharging via rip-rap to the 
Tributary of Park Head Creek, southern branch;

all in accordance with the application dated August 8, 2011 and received on August  9, 2011, 
final plans, the revised plans submitted September 1 and 2, 2011 and specifications and the 
revised plan and specifications submitted January 26, 2012, all prepared by Genivar Inc.

EXISTING WORKS

the establishment of sewage works for the collection, transmission, treatment and disposal  of 
wastewater associated with a Dolostone Bedrock quarry consisting of the following:

four (4) settling ponds in series, located at the quarry floor, with the following 
approximate dimensions;  
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Pond #1: 20 metres by 20 metres by 1.5 metres deep
Pond #2: 25 metres by 30 metres by 1.5 metres deep
Pond #3: 35 metres by 20 metres by 1.5 metres deep
Sump Pond : 35 metres by 45 metres by 3 metres deep and
one discharge sump pond, 35 metres by 45 metres by 3 metres deep 
remaining in the same location as in 2004;

one (1) 0.6 metre by 0.6 metre seepage trench constructed along the bottom of the quarry 
face for draining quarry water to the settling ponds;

one (1) pumping system with approximate capacity of 3000 litres per minute;

all other controls, electrical equipment, instrumentation, piping, valves and appurtenances for 
the proper operation of the aforementioned sewage works;

all in accordance with the following documents:

1. Application for the of plans and specifications for the construction of Works for the 
collection, transmission, treatment and discharge of industrial wastewater prepared by 
Henderson, Paddon and Associates on behalf of Harold Sutherland Construction Ltd. 
including an application form signed by Harold Sutherland, dated July 11, 1989.

2. Engineering report dated September, 1986 and a supplemental Engineering Report dated 
February 1989, as well as an Impact Assessment of Proposed Sutherland Quarry on Surface 
Water and Groundwater dated October 1986 and an addendum to this report dated February 
1989; all of which were prepared by Henderson, Paddon & Associates Limited.

3. Verbal information from B. Henderson, dated August 4, 1989.

4. Application for Approval of Industrial Sewage Works dated May 2, 2001 and signed by 
David Greene, Quality Control Coordinator/Health and Safety Representative, Harold 
Sutherland Construction Ltd. and all supporting information.

5. Application for Approval of Industrial Sewage Works dated June 15 and signed by Jennifer 
Sutherland, Vice President Finance and Administration, Harold Sutherland Construction 
Ltd. and all supporting information.

For the purpose of this environmental compliance approval, the following definitions apply:

(1) "Approval" means this Environmental Compliance Approval and any Schedules to it, 
including the application and supporting documentation.

(2) "Director" means any Ministry employee appointed by the Minister pursuant to Section 5 

of the Ontario Water Resources Act ;
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(3) "District Manager" means the District Manager of the Owen Sound Office of the 
Ministry;

(4) "Environmental Appeal Board" means the Environmental Review Tribunal established 
pursuant to the Environmental Review Tribunal Act;

(5) "grab sample" is defined in Section 3.1.1 of the Ministry publication, “Protocol For the 
Sampling and Analysis of Industrial/Municipal Waste Water” dated August, 1994, and 
as amended;

(6) "mg/L" means milligrams per litre;

(7) "Ministry" means the Ontario Ministry of the Environment;

(8) "Owner" means Harold Sutherland Construction Ltd., and includes its future successors 
and assignees;

(9) "quarry" means land or land under water from which consolidated aggregate is being or 
has been excavated, and that has not been rehabilitated, but does not mean land or land 
under water excavated for a building or other work on the excavation site or in relation to 
which an order has been made;

(10) "works" means the facility approved by the within Approval as described in its 
preamble, in the Owner's application and in supporting information submitted by the 
Owner and to the extent approved by this Approval; and

(11) the following symbols are abbreviations for the frequencies indicated:

"W" means weekly or once in every 7 days with at least three days between successive 
samples, and

"M" means monthly or once in each month with at least two weeks between 
successive samples.

You are hereby notified that this environmental compliance approval is issued to you subject to the terms and 
conditions outlined below:

TERMS AND CONDITIONS

1. GENERAL CONDITION

1.1 Except as otherwise provided by these Conditions, the Owner shall design, build, 
install, operate and maintain the works in accordance with the description given in 
this Approval, the application for approval of the works and the submitted supporting 
documents and plans and specifications as listed in this Approval.
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1.2 Where there is a conflict between a provision of any submitted document referred to 
in this Approval and the Conditions of this Approval, the Conditions in this Approval 
shall take precedence, and where there is a conflict between the listed submitted 
documents, the document bearing the most recent date shall prevail.

2. OPERATION AND MAINTENANCE

2.1 The Owner shall ensure that the works and related equipment and appurtenances 
which are installed or used to achieve compliance with this Approval are properly 
operated and maintained.  The Owner shall check all of the sumps and discharge 
pumps on a monthly basis and keep a log or record of the inspections at the quarry.

2.2 The Owner shall carry out on a regular basis, specific maintenance requirements 
associated with the settling pond and sump pump.

2.3 The Owner shall use best efforts to immediately identify and cleanup all losses of oil 
and fuel which can drain to the sump and the settling pond.

2.4 The Owner shall, upon identification of a loss of oil and fuel take immediate action to 
prevent the further occurrence of such loss.

2.5 In furtherance of, but without limiting the generality of, the obligation imposed by 
subsection (1), the Owner shall ensure that equipment and material for the 
containment, cleanup and disposal of oil and fuel and materials contaminated with oil 
or fuel are kept on hand and in good repair for immediate use in the event of:

(a)  loss of oil or fuel during refuelling or equipment maintenance 

(b) a spill within the meaning of Part X of the Environmental Protection Act ; or

(c) the identification of an abnormal amount of oil or fuel in the sump.

3. OPERATIONS MANUAL

3.1 In furtherance of, but without limiting the generality of the obligation imposed by 
Condition No. 2, the Owner shall prepare an operations manual within 90 days of the 
issuance of this Approval. 

3.2 The Owner shall ensure that the manual includes:

(a) a spill contingency plan in the event of loss of oil or fuel at the quarry;

(b) operating procedures for routine operation of the works;

(c) inspection programs, including frequency of inspection, for the works and the 
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methods or tests employed to detect when maintenance is necessary;

(d) repair and maintenance programs, including the frequency of repair and 
maintenance, for the works;

3.3 The Owner shall keep a log book or record of completed maintenance and inspections 
and an up to date operations manual at the location of the works, for so long as it is in 
operation, and shall make both available for inspection and copying by the Ministry 
employees upon request.

4. EFFLUENT LIMITS

4.1 The Owner shall design, construct and operate the works such that the concentrations 
of the materials named in the table below as effluent parameters are not exceeded in 
the effluent from the settling pond, calculated in accordance with subsection 2.

EFFLUENT PARAMETERS
MONTHLY AVERAGE 

CONCENTRATION

 Oil and Grease 15 mg/L

 Total Suspended Solids  15 mg/L

 Un-Ionized Ammonia 0.02 mg/L

4.2 For the purposes of determining compliance with and enforcing subsection (1), 
exceedance of a monthly average concentration is deemed to have occurred when the 
arithmetic mean concentration of all samples taken in a calendar month, analysed for 
a parameter named in subsection (1) is greater than the corresponding monthly 
average concentration set in subsection (1). 

5. EFFLUENT - VISUAL OBSERVATIONS

Notwithstanding any other Condition in this Approval, the Owner shall ensure that 
the effluent is essentially free of floating and settleable solids and does not contain oil 
or any other substance in amounts sufficient to create a visible film or sheen or foam 
on the receiving waters.

6. SAMPLES AND MEASUREMENTS

The Owner shall ensure that samples and measurements taken for the purposes of this 
Approval are taken at a time and in a location characteristic of the quality of the 
effluent stream or receiving water body, as the case may be, over the time period 
being monitored.

7. EFFLUENT QUALITY MONITORING
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7.1 The effluent from the forcemain to the tributary of Park Head Creek shall be sampled 
in accordance with the measurement frequency and sample type specified for each 
parameter named below, unless otherwise required in writing by this Approval or by 
the District Manager.

EFFLUENT PARAMETERS MEASUREMENT 
FREQUENCY

SAMPLE TYPE

Oil and Grease M Grab

Total Suspended Solids M Grab

Un-Ionized Ammonia M Grab

7.2 The Owner shall carry out the following effluent monitoring programme immediately 
after a spill as defined under Condition No. 2, Subsection (5)(b) or;

In the event of an exceedance of one of the limits set out in Condition No. 4, 
subsection (1) until it is demonstrated to the District Manager that the discharge 
complies with the said limits.

EFFLUENT PARAMETERS MEASUREMENT 
FREQUENCY

SAMPLE TYPE

Oil and Grease W Grab

Total Suspended Solids W Grab

Un-Ionized Ammonia W Grab

7.3 The methods and protocols for sampling, analysis, and recording shall conform, in 
order of precedence, to the methods and protocols specified in the following 
publications:

Ministry of the Environment, "Protocol for the Sampling and Analysis of 
Industrial/Municipal Wastewater" (dated August, 1994), as amended from time to 
time by more recently published editions; and,

"Standard Methods for the Examination of Water and Wastewater" (19th edition, 
dated 1995), as amended from time to time by more recently published editions.

8. REPORTING EMERGENCIES

As related to the approved works, the Owner shall ensure that, upon the occurrence of 
any spill, oil and grease, fuel or any other polluting substance into the environment, 
such occurrence be immediately reported to the District Manager, or his/her 
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designate, during normal working hours, or otherwise the Spills Action Centre for the 
Ministry (Telephone No. 1-800-268-6060). In addition, within 10 working days of the 
occurrence, the Owner shall submit a full written report of the occurrence to the 
District Manager describing the cause and discovery of the spill or loss, clean-up and 
recovery measures taken, preventative measures to be taken and schedule of 
implementation.

9. RECORD KEEPING

The Owner shall maintain a log-book at the site at all times, which shall be made 
available for inspection and copying by Ministry personnel upon request. The 
log-book shall contain the following:

(a) Results of visual inspections as per Condition No. 5;   and,

(b) Effluent monitoring results as per Condition No. 7.

10. ANNUAL PERFORMANCE REPORTING

The owner shall prepare and submit a performance report to the District Manager on 
an annual basis, and the submission shall be made no later than 90 working days 
following the end of each calendar year.  The first such report shall cover the period 
from the commencement of operation of the works until the end of the first calendar 
year in which the works is operated.  The reports shall contain, but shall not be 
limited to, the following information in a format acceptable to the District Manager:

(a) a summary and  comprehensive interpretation of all monitoring data and 
analytical data collected relative to the works during the reporting period and a 
comparison to the effluent quality criteria described in Condition No. 4;

(b) a summary of any effluent quality assurance or control measures undertaken in 
the reporting period;

(c) a summary of all maintenance carried out on any major structure, equipment, 
apparatus, mechanism or thing forming a part of the works;

(d) a description of any operating problems encountered and corrective actions 
taken during the reporting period;

(e) a summary of any proposed alteration, extension or replacement in the process 
or operation of the works to be completed over the next reporting period which 
may require approval under the Ontario Water Resources Act ;

(f) an evaluation of the calibration and maintenance procedures conducted on all 
monitoring equipment;
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(g) an evaluation of the need for modifications to the works to improve 
performance and reliability and to minimize upsets.

The reasons for the imposition of these terms and conditions are as follows:

1. Condition No.1 is imposed to ensure that the works are built and operated in the 
manner in which they were described for review and upon which approval was 
granted. This condition is also included to emphasize the precedence of 
Conditions in the Approval and the practice that the Approval is based on the 
most current document, if several conflicting documents are submitted for review.

2. Condition No. 2 is included to ensure that the works will be operated and maintained 
in a manner enabling compliance with the terms and conditions of this Approval, 
such that the environment is protected and deterioration, loss, injury or damage to 
any person or property is minimised and/or prevented.

3. Condition No. 3 is included to ensure that a comprehensive operations manual 
governing all significant areas of operation, maintenance and repair is 
prepared, implemented and kept up-to-date by the Owner and made available to 
the Ministry. Such a manual is an integral part of the operation of the works.  
Its compilation and use should assist the Owner in staff training, in proper plant 
operation and in identifying and planning for contingencies during possible 
abnormal conditions.  The manual will also act as a bench mark for Ministry staff 
when reviewing the operation of the works.

4. Condition No. 4 is imposed to establish enforceable effluent quality limits which the 
Owner is obligated to strive to achieve on an ongoing basis.  It is also imposed to 
establish appropriate actions to be taken to minimize environmental impact in the 
event the limits are exceeded.

5. Condition Nos. 5, 6, 7, 8, 9, 10 & 11 are related to sampling, monitoring, reporting 
and record keeping. They have been imposed to require the Owner to demonstrate 
on a continual basis that, the performance of the approved works is at a level consistent 
with the design for the achievement of the effluent limits and objectives specified in 
the Approval, and does not cause any impairment to the receiving watercourse; and, 
that all pertinent information is available for evaluation of the settling pond 
performance.

Upon issuance of the environmental compliance approval, I hereby revoke Approval No(s). 
4616-6EFKEJ  issued on July 20, 2005.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon 
me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the 
Tribunal.  Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing 
shall state:
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1. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in 
respect of which the hearing is required, and;

2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with 
respect to any terms and conditions in this environmental compliance approval, if the terms and conditions are 
substantially the same as those contained in an approval that is amended or revoked by this environmental 
compliance approval. 

The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The environmental compliance approval number;
6. The date of the environmental compliance approval;
7. The name of the Director, and;
8. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario
M5G 1E5

AND

The Director appointed for the purposes of 
Part II.1 of the Environmental Protection Act
Ministry of the Environment
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5

*  Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the 
Tribunal at:  Tel: (416) 212-6349, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 15th day of March, 2012

 

Sherif Hegazy, P.Eng.
Director
appointed for the purposes of Part II.1 of the 
Environmental Protection Act

KC/
c: District Manager, MOE  Owen Sound District Office

Ross Slaughter, P.Eng., Genivar Inc.
Rick Winters, Operations Manager, Township of Georgian Bluffs
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Ministry of the Environment
Ministère de l’Environnement

PERMIT TO TAKE WATER
Ground Water

NUMBER  4028-8RCKTY

Pursuant to Section 34 of the Ontario Water Resources Act, R.S.O. 1990 this Permit To 

Take Water is hereby issued to:

Harold Sutherland Construction Ltd.

323545 East Linton Rd

Kemble, Ontario, N0H 1S0

Canada

For the water 

taking from:

Keppel Sump Pond

Located at: Lot 28, Concession 10

Georgian Bluffs, County of Grey

For the purposes of this Permit, and the terms and conditions specified below, the following definitions 

apply:

DEFINITIONS

(a) "Director" means any person appointed in writing as a Director pursuant to section 5 of the 

OWRA for the purposes of section 34, OWRA.

(b) “Provincial Officer” means any person designated in writing by the Minister as a Provincial 

Officer pursuant to section 5 of the OWRA.

(c) "Ministry" means Ontario Ministry of the Environment.

(d) "District Office" means the Owen Sound District Office.

(e) "Permit" means this Permit to Take Water No. 4028-8RCKTY including its Schedules, if any, 

issued in accordance with Section 34 of the OWRA.

(f) "Permit Holder" means Harold Sutherland Construction Ltd..

(g) "OWRA " means the Ontario Water Resources Act, R.S.O. 1990, c. O. 40, as amended.

You are hereby notified that this Permit is issued subject to the terms and conditions outlined 

below:
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TERMS AND CONDITIONS

1. Compliance with Permit

1.1 Except where modified by this Permit, the water taking shall be in accordance with the 

application for this Permit To Take Water, dated October 5, 2011 and signed by Jennifer 

Sutherland, and all Schedules included in this Permit.

1.2 The Permit Holder shall ensure that any person authorized by the Permit Holder to take water 

under this Permit is provided with a copy of this Permit and shall take all reasonable measures 

to ensure that any such person complies with the conditions of this Permit.

1.3 Any person authorized by the Permit Holder to take water under this Permit shall comply with 

the conditions of this Permit.

1.4 This Permit is not transferable to another person.

1.5 This Permit provides the Permit Holder with permission to take water in accordance with the 

conditions of this Permit, up to the date of the expiry of this Permit.  This Permit does not 

constitute a legal right, vested or otherwise, to a water allocation, and the issuance of this Permit 

does not guarantee that, upon its expiry, it will be renewed.

1.6 The Permit Holder shall keep this Permit available at all times at or near the site of the taking, 

and shall produce this Permit immediately for inspection by a Provincial Officer upon his or her 

request.

1.7 The Permit Holder shall report any changes of address to the Director within thirty days of any 

such change.  The Permit Holder shall report any change of ownership of the property for which 

this Permit is issued within thirty days of any such change. A change in ownership in the 

property shall cause this Permit to be cancelled.

2. General Conditions and Interpretation

2.1 Inspections

The Permit Holder must forthwith, upon presentation of credentials, permit a Provincial Officer 

to carry out any and all inspections authorized by the OWRA, the Environmental Protection Act , 

R.S.O. 1990,  the Pesticides Act , R.S.O. 1990, or the Safe Drinking Water Act, S. O. 2002. 

2.2 Other Approvals

The issuance of, and compliance with this Permit, does not:

(a)  relieve the Permit Holder or any other person from any obligation to comply with any other 

applicable legal requirements, including the provisions of the Ontario Water Resources Act , and 

the Environmental Protection Act , and any regulations made thereunder; or

(b) limit in any way any authority of the Ministry, a Director, or a Provincial Officer, including 
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the authority to require certain steps be taken or to require the Permit Holder to furnish any 

further information related to this Permit.

2.3 Information

The receipt of any information by the Ministry, the failure of the Ministry to take any action or 

require any person to take any action in relation to the information, or the failure of a Provincial 

Officer to prosecute any person in relation to the information, shall not be construed as:

(a) an approval, waiver or justification by the Ministry of any act or omission of any person that 

contravenes this Permit or other legal requirement; or

(b) acceptance by the Ministry of the information's completeness or accuracy.

2.4 Rights of Action

The issuance of, and compliance with this Permit shall not be construed as precluding or 

limiting any legal claims or rights of action that any person, including the Crown in right of 

Ontario or any agency thereof, has or may have against the Permit Holder, its officers, 

employees, agents, and contractors.

2.5 Severability

The requirements of this Permit are severable.  If any requirements of this Permit, or the 

application of any requirements of this Permit to any circumstance, is held invalid or 

unenforceable, the application of such requirements to other circumstances and the remainder of 

this Permit shall not be affected thereby.

2.6 Conflicts

Where there is a conflict between a provision of any submitted document referred to in this 

Permit, including its Schedules, and the conditions of this Permit, the conditions in this Permit 

shall take precedence.

3. Water Takings Authorized by This Permit

3.1 Expiry

This Permit expires on March 31, 2022.  No water shall be taken under authority of this Permit 

after the expiry date.

3.2 Amounts of Taking Permitted

The Permit Holder shall only take water from the source, during the periods and at the rates and 

amounts of taking specified in Table A. Water takings are authorized only for the purposes 

specified in Table A.
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Table A

   Source Name 
/ Description:

Source: 

Type:

Taking
Specific
Purpose:

Taking
Major

Category:

Max.
Taken per 

Minute 
(litres):

Max. Num. 
of Hrs Taken

per Day:

Max. Taken
per Day 
(litres):

Max. Num. of 
Days Taken 

per Year:

Zone/
 Easting/
Northing:

1 Keppel Sump 
Pond

Pond

Online

Pits and 
Quarries

Dewatering 3,000 12 2,160,000 365 17
500510
4942695

 Total 
Taking:

2,160,000

4. Monitoring

4.1 The Permit Holder shall maintain a record of all water takings.  This record shall include the 

dates and times of water takings, and the total measured amounts of water pumped per day for 

each day that water is taken under the authorization of this Permit.  The Permit Holder shall 

keep all required records up to date and available at or near the site of the taking and shall 

produce the records immediately for inspection by a Provincial Officer upon his or her request.  

The total amounts of water pumped shall be measured using a flow meter.  Continuous care 

shall be taken to properly maintain and calibrate the flow meter.

4.2 The Permit Holder shall measure and record static water levels in Observation Wells 3, 4, 7, 14, 

28, 30, & 53 on a monthly basis. 

4.3       The Permit Holder shall submit to the Director, an operational report which presents the 

monitoring data required by Conditions 4.1 and 4.2 of this Permit.  The report shall be 

submitted to the Director by March 31, 2017, and include the monitoring data from the 

period beginning April 1, 2012, and ending December 31, 2016.  The report shall 

provide a discussion of the operations within the existing quarry under Aggregate 

Resources Act Licence Number 4882, including the status of extractions and planned 

rehabilitation activities.  The Director shall consider the information to determine any 

amendments to the Permit including the expiry date or the expiry of the permit. 

4.4 Any application submitted to the Ministry for renewal or amendment of this Permit shall be 

accompanied by all records required by Condition 4.2 of this Permit.

5. Impacts of the Water Taking

5.1 Notification

The Permit Holder shall immediately notify the local District Office of any complaint arising 
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from the taking of water authorized under this Permit and shall report any action which has been 

taken or is proposed with regard to such complaint.  The Permit Holder shall immediately notify 

the local District Office if the taking of water is observed to have any significant impact on the 

surrounding waters. After hours, calls shall be directed to the Ministry's Spills Action Centre at 

1-800-268-6060.

5.2 For Groundwater Takings

If the taking of water is observed to cause any negative impact to other water supplies obtained 

from any adequate sources that were in use prior to initial issuance of a Permit for this water 

taking, the Permit Holder shall take such action necessary to make available to those affected, a 

supply of water equivalent in quantity and quality to their normal takings, or shall compensate 

such persons for their reasonable costs of so doing, or shall reduce the rate and amount of taking 

to prevent or alleviate the observed negative impact.  Pending permanent restoration of the 

affected supplies, the Permit Holder shall provide, to those affected, temporary water supplies 

adequate to meet their normal requirements, or shall compensate such persons for their 

reasonable costs of doing so.

If permanent interference is caused by the water taking, the Permit Holder shall restore the water 

supplies of those permanently affected.

6. Director May Amend Permit

The Director may amend this Permit by letter requiring the Permit Holder to suspend or reduce 

the taking to an amount or threshold specified by the Director in the letter.  The suspension or 

reduction in taking shall be effective immediately and may be revoked at any time upon 

notification by the Director.  This condition does not affect your right to appeal the suspension 

or reduction in taking to the Environmental Review Tribunal under the Ontario Water 

Resources Act , Section 100 (4).

The reasons for the imposition of these terms and conditions are as follows:

1. Condition 1 is included to ensure that the conditions in this Permit are complied with and can be 

enforced.

2. Condition 2 is included to clarify the legal interpretation of aspects of this Permit.

3. Conditions 3 through 6 are included to protect the quality of the natural environment so as to 

safeguard the ecosystem and human health and foster efficient use and conservation of waters.  

These conditions allow for the beneficial use of waters while ensuring the fair sharing, 

conservation and sustainable use of the waters of Ontario.  The conditions also specify the water 

takings that are authorized by this Permit and the scope of this Permit.
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In accordance with Section 100 of the Ontario Water Resources Act, R.S.O. 1990, you may by written 

notice served upon me, the Environmental Review Tribunal and the Environmental Commissioner, 

Environmental Bill of Rights,  R.S.O. 1993, Chapter 28, within 15 days after receipt of this Notice, 

require a hearing by the Tribunal. The Environmental Commissioner will place notice of your appeal 

on the Environmental Registry. Section 101 of the Ontario Water Resources Act, as amended provides 

that the Notice requiring a hearing shall state:

1. The portions of the Permit or each term or condition in the Permit in respect of which the hearing 

is required, and;

2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

In addition to these legal requirements, the Notice should also include:

3. The name of the appellant;

4. The address of the appellant;

5. The Permit to Take Water number;

6. The date of the Permit to Take Water;

7. The name of the Director;

8. The municipality within which the works are located;

This notice must be served upon:

The Secretary

Environmental Review Tribunal

655 Bay Street, 15th Floor

Toronto ON

M5G 1E5

Fax: (416) 314-4506

AND

The Environmental Commissioner

1075 Bay Street

6th Floor, Suite 605

Toronto, Ontario  M5S 2W5

AND

The Director, Section 34

Ministry of the Environment

733 Exeter Rd

London ON  N6E 1L3

Fax: (519)873-5020

Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from 

the Tribunal: 

by telephone at (416) 314-4600       by fax at (416) 314-4506   by e-mail at www.ert.gov.on.ca

This instrument is subject to Section 38 of the Environmental Bill of Rights that allows residents of 

Ontario to seek leave to appeal the decision on this instrument. Residents of Ontario may seek to 

appeal for 15 days from the date this decision is placed on the Environmental Registry. By accessing 

the Environmental Registry, you can determine when the leave to appeal period ends.

Dated at London this 15th day of March, 2012.

 
Dan Dobrin

Director, Section 34

Ontario Water Resources Act , R.S.O. 1990



Page 7 - NUMBER 4028-8RCKTY

Schedule A

This Schedule “A” forms part of Permit To Take Water 4028-8RCKTY, dated March 15, 2012.
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GROUNDWATER MONITOR DETAILS 



Table C-1 : Monitoring Station Details

Location Northing Easting Stick-up (m)
Depth 

(mBGS)

Ground 

Elevation 

(mAMSL)

Reference 

Elevation 

(pipe-top) 

(mAMSL)

Revised  

Reference 

Elevation (pipe-

top) (mAMSL)

Water Level 

Reference 

Point

Tip 

Separation 

(m)

OW3 4942599 500834 2.06 18.43 250.07 252.13 - T/PVC Pipe -

OW4 4942370 500575 0.59 21.48 250.81 251.40 - T/PVC Pipe -

OW7s 4942285 500449 0.74 8.20 250.95 251.68 - T/PVC Pipe

OW7d 4942285 500449 0.57 22.95 250.94 251.51 - T/PVC Pipe

OW8s 4942237 499664 0.74 8.62 246.99 247.72 - T/PVC Pipe

OW8d 4942237 499664 0.62 22.47 246.99 247.60 - T/PVC Pipe

OW9s 4941874 499719 0.79 8.18 246.30 247.08 - T/PVC Pipe

OW9d 4941874 499719 0.53 21.00 246.30 246.83 - T/PVC Pipe

OW10s 4941907 500462 0.29 8.57 248.29 248.58 - T/PVC Pipe

OW10d 4941907 500462 0.24 21.15 248.30 248.54 - T/PVC Pipe

OW11s destroyed destroyed 0.56 9.01 249.07 249.63 - T/PVC Pipe

OW11d destroyed destroyed 0.51 22.64 249.06 249.56 - T/PVC Pipe

OW12s 4942532 499697 0.52 8.20 248.62 249.13 - T/PVC Pipe

OW12d 4942532 499697 0.38 19.51 248.60 248.98 - T/PVC Pipe

OW13s 4942868 499924 0.75 8.61 249.30 250.05 - T/PVC Pipe

OW13d 4942868 499924 0.57 20.42 249.31 249.87 - T/PVC Pipe

OW14s 4942695 500210 0.49 9.12 250.32 250.81 - T/PVC Pipe

OW14d 4942695 500210 0.41 21.31 250.33 250.73 - T/PVC Pipe

OW15s 4942087 499757 0.53 7.61 248.59 249.12 - T/PVC Pipe

OW15d 4942087 499757 0.40 20.50 248.61 249.00 - T/PVC Pipe

OW16s destroyed destroyed 0.05 8.76 250.55 250.58 - T/PVC Pipe

OW16d destroyed destroyed -0.12 22.10 250.55 250.46 - T/PVC Pipe

OW24 4942344 499242 0.29 17.90 240.39 240.68
1
 241.81 T/PVC Pipe -

OW25s 4942539 499530 0.65 7.80 243.48 244.13 - T/PVC Pipe -

OW25d 4942539 499530 0.46 17.90 243.49 243.95 - T/PVC Pipe

OW26 4942006 499426 0.84 17.10 243.61 244.45 - T/PVC Pipe

OW27s 4941847 499276 0.53 10.20 244.41 244.94 - T/PVC Pipe

OW27d 4941847 499276 0.50 21.75 244.41 244.91 - T/PVC Pipe

OW28s 4942888 500172 1.05 10.58 251.22 252.27 - T/PVC Pipe

OW28d 4942888 500172 0.65 16.96 251.25 251.90 - T/PVC Pipe

OW29s 4942035 500592 1.10 9.10 249.03 250.13 - T/PVC Pipe

OW29d 4942035 500592 1.12 20.75 249.07 250.19 - T/PVC Pipe

OW30s 4942380 500471 1.15 8.50 250.44 251.59 - T/PVC Pipe

OW30d 4942380 500471 0.85 20.73 250.47 251.32 - T/PVC Pipe

OW31s 4942875 500104 0.63 8.40 249.79 250.42 - T/PVC Pipe

OW31d 4942875 500104 1.10 21.50 249.79 250.89 - T/PVC Pipe

OW32s 4942916 500134 0.73 9.90 249.52 250.25 - T/PVC Pipe

OW32d 4942916 500134 0.93 21.70 249.53 250.46 - T/PVC Pipe

OW33s 4943045 500068 0.65 8.55 248.65 249.30 - T/PVC Pipe

OW33d 4943045 500068 0.80 17.55 248.66 249.46 - T/PVC Pipe

OW34 4942687 500390 0.85 18.35 248.95 249.80 - T/PVC Pipe -

OW35 4942688 500354 0.46 18.04 249.63 250.09 - T/PVC Pipe -

OW36 4942688 500324 1.15 18.05 250.05 251.20 - T/PVC Pipe -

OW37 4942902 500398 1.14 18.89 251.61 252.75 - T/PVC Pipe -

OW38 4942896 500302 1.08 18.47 249.15 250.23 - T/PVC Pipe -

OW39 4942349 500431 0.50 17.90 250.85 251.35 - T/PVC Pipe -

OW40 destroyed destroyed 0.21 16.82 250.64 250.85 - T/PVC Pipe -

OW41s 4942657 500028 0.56 10.14 250.04 250.60 - T/PVC Pipe

OW41d 4942657 500028 0.74 20.11 250.38 251.12 - T/PVC Pipe

OW42s 4942282 500143 0.21 10.53 249.56 249.76 - T/PVC Pipe

OW42d 4942282 500143 0.47 19.58 249.34 249.81 - T/PVC Pipe

OW43s 4942125 500247 0.89 10.26 250.69 251.58 - T/PVC Pipe

OW43d 4942125 500247 1.00 20.85 250.90 251.90 - T/PVC Pipe

OW44s 4941721 500381 1.20 10.20 248.10 249.30 - T/PVC Pipe

OW44d 4941721 500381 1.33 20.87 247.89 249.22 - T/PVC Pipe

OW45 4941475 500328 1.10 9.66 246.51 247.61 - T/PVC Pipe -

OW46k 4941724 500082 1.18 7.20 247.50 248.68 - T/PVC Pipe -

OW46s 4941724 500082 1.14 9.91 247.54 248.68 - T/PVC Pipe

OW46d 4941724 500082 1.30 20.54 247.58 248.88 - T/PVC Pipe

OW47s 4941620 499998 1.25 9.51 247.47 248.72 - T/PVC Pipe

OW47d 4941620 499998 1.48 20.85 247.43 248.91 - T/PVC Pipe

OW48 4941481 499943 1.19 9.66 247.10 248.29 - T/PVC Pipe -

OW49 4943008 500452 1.28 20.26 252.10 253.38 - T/PVC Pipe -

OW50 4943089 500496 1.21 19.82 252.29 253.50 - T/PVC Pipe -

OW51 4943194 500504 0.80 20.67 251.00 251.80 - T/PVC Pipe -

OW52 4943251 500523 0.73 20.55 252.00 252.73 - T/PVC Pipe -

OW53 4942551 501021 1.07 18.46 250.24 251.31 - T/PVC Pipe -

MP54(in) 4942707 499549 1.27 * 2.13 239.53 240.80 - T/PVC Pipe -

MP54(out) 4942707 499549 1.27 * 2.13 239.53 240.80 - T/PVC Pipe -

MP55(in) 4942185 498593 1.02 * 2.13 239.53 240.55 - T/PVC Pipe -

MP55(out) 4942185 498593 1.02 * 2.13 239.53 240.55 - T/PVC Pipe -

MP56(in) 4942459 499297 1.3 * 1.80 239.52 240.82 - T/PVC Pipe -

MP56(out) 4942459 499297 1.3 * 1.80 239.52 240.82 - T/PVC Pipe -

MP57(in) 4942423 499258 1.36 * 1.83 239.53 240.89 - T/PVC Pipe -

MP57(out) 4942423 499258 1.36 * 1.83 239.53 240.89 - T/PVC Pipe -

OW58s 4942661 499512 0.94 6.02 239.79 240.73 - T/PVC Pipe

OW58d 4942661 499512 1.00 15.19 239.78 240.78 - T/PVC Pipe
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Table C-1 : Monitoring Station Details

Location Northing Easting Stick-up (m)
Depth 

(mBGS)

Ground 

Elevation 

(mAMSL)

Reference 

Elevation 

(pipe-top) 

(mAMSL)

Revised  

Reference 

Elevation (pipe-

top) (mAMSL)

Water Level 

Reference 

Point

Tip 

Separation 

(m)

OW59s 4942548 499401 0.89 6.07 239.79 240.68 - T/PVC Pipe

OW59d 4942548 499401 0.78 12.19 240.01 240.79 - T/PVC Pipe

OW60s 4942416 499264 0.78 6.40 239.99 240.77 - T/PVC Pipe

OW60d 4942416 499264 0.77 13.41 239.79 240.56 - T/PVC Pipe

OW62k 4942027 499951 0.79 6.10 245.59 246.38 - T/PVC Pipe 4.82

OW62s 4942027 499951 0.40 10.80 245.47 245.87 - T/PVC Pipe

OW62d 4942027 499951 0.50 17.50 245.33 245.83 - T/PVC Pipe

OW63s 499951 4942272 1.33 11.23 246.18 248.09 - T/PVC Pipe

OW63d 499951 4942272 1.31 19.46 246.19 247.52 - T/PVC Pipe

OW64s 499832 4942258 0.98 14.00 248.95 250.03 - T/PVC Pipe

OW64d 499832 4942258 1.20 17.20 248.95 250.19 - T/PVC Pipe

OW65s 500064 4942424 1.73 11.43 249.00 250.73 - T/PVC Pipe

OW65d 500064 4942424 1.42 21.00 249.00 250.42 - T/PVC Pipe

OW71k 4941845 499757 0.70 7.20 245.26 245.96 - T/PVC Pipe 3.17

OW71s 4941845 499757 0.78 10.36 245.25 246.02 - T/PVC Pipe

OW71d 4941845 499757 0.85 17.98 245.23 246.08 - T/PVC Pipe

TP16 4942350 499256 1.10 1.75 240.75 241.85 - T/ABS Pipe -

TP17 4942399 499265 1.21 1.83 240.43 241.64 - T/ABS Pipe -

TP18 4942561 499515 1.24 5.20 243.32 244.56 - T/ABS Pipe -

TP19 4942570 499463 1.20 1.31 240.08 241.28 - T/ABS Pipe -

SG1 (plate) 4943465 500217 - - - 242.69 - B/Plate -

SG1 (pvc) 4943465 500217 1.21 1.21 - T/PVC -

Ritchie Discontinued Discontinued - - - - - T/breeth tube -

Cramp 4941974 500710 - 23.00 250.57 251.46 - T/case -

S.Ruthven 4941936 501100 - 19.00 255.00 255.00 - T/floor -
Sutherland - - - - 251.00 - - T/case -

Jenks - - - - 255.00 - - T/case -

Thompson - - - - 255.00 - - T/case -

Porter - - - - 253.00 - - T/case -

S8 4942621 499475 - 1.69 240.74 240.74 - - -

S13 4941746 499749 - 1.39 243.53 243.53 - - -

Notes:
1
 Stick up changed on 8-Jul-09 (1.13 m was added)

* denotes that the stick-up was measured above the wetland bed

mbgs = metres below ground surface

mBTOC = metres below top of case

"-" denotes no data available
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GROUNDWATER LEVELS, ELEVATIONS & 
HYDROGRAPHS 



Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location OW3 OW4 OW7s OW7d OW8s OW8d OW9s OW9d OW10s OW10d

15-Sep-03 14.94 7.37 4.85 8.22 4.20 4.75 4.63 4.29 3.05 3.05

17-Oct-03 15.65 3.47 3.85 7.43 3.78 4.07 3.89 3.51 2.20 2.30

28-Nov-03 15.68 3.63 3.81 7.34 3.25 3.74 3.74 3.18 2.22 2.16

26-Feb-04 15.63 - 3.88 7.56 3.83 4.15 4.02 3.57 2.19 2.30

26-Apr-04 15.70 3.81 3.82 7.46 3.77 4.02 3.94 3.50 2.25 2.32

14-May-04 15.66 3.95 3.82 7.36 3.37 3.87 3.80 3.35 2.25 2.25

21-May-04 15.66 3.95 3.85 7.55 3.66 4.00 3.95 3.51 2.30 2.40

28-May-04 - - 3.69 7.10 2.47 3.22 3.25 3.26 1.29 1.51

4-Jun-04 - - 3.85 7.45 3.34 3.74 3.77 3.29 2.27 2.28

11-Jun-04 15.73 3.95 3.95 7.54 3.74 4.02 4.07 3.56 2.37 2.42

17-Jun-04 - - 3.96 7.58 3.84 4.10 4.14 3.64 2.40 2.45

25-Jun-04 - - 3.84 7.66 3.87 4.16 4.09 3.66 2.26 2.50

9-Jul-04 - - 4.12 7.79 3.90 4.26 4.21 3.77 2.56 2.60

16-Jul-04 - - 3.77 7.74 3.89 4.23 4.02 3.65 2.16 2.52

22-Jul-04 - - 3.93 7.67 3.83 4.16 4.11 3.65 2.35 2.45

29-Jul-04 15.69 6.75 4.08 7.86 3.88 4.27 4.22 3.77 2.61 2.62

5-Aug-04 - - 4.08 7.86 3.88 4.27 4.22 3.77 2.61 2.62

13-Aug-04 - - 4.33 8.11 3.95 4.41 4.34 3.91 2.79 2.79

19-Aug-04 15.72 7.96 4.44 8.16 3.99 4.45 4.38 3.95 2.79 2.81

26-Aug-04 - - 4.59 8.30 4.00 4.56 4.45 4.05 2.91 2.93

2-Sep-04 - - 4.67 8.36 4.04 4.59 4.44 4.07 2.95 2.96

9-Sep-04 - - 4.77 8.48 4.06 4.62 4.47 4.11 2.98 2.98

16-Sep-04 15.71 8.77 4.94 8.56 4.08 4.65 4.52 4.16 3.06 3.02

23-Sep-04 - - 5.10 8.71 4.17 4.80 4.60 4.31 3.17 3.16

7-Oct-04 - - 5.31 8.93 4.23 4.95 4.80 4.51 3.34 3.35

14-Oct-04 15.75 9.15 5.36 8.93 4.23 4.89 4.83 4.51 3.37 3.33

21-Oct-04 - - 4.83 8.67 4.22 4.89 4.53 4.29 2.62 3.03

28-Oct-04 - - 4.83 8.67 4.21 4.80 4.47 4.15 2.62 2.92

3-Nov-04 - - 4.56 8.63 4.18 4.72 4.33 4.03 2.40 2.80

11-Nov-04 - - 4.38 8.49 4.10 4.61 4.24 3.91 2.38 2.68

18-Nov-04 - - 4.43 8.48 4.06 4.53 4.23 3.87 2.43 2.66

25-Nov-04 15.66 8.38 4.42 8.46 4.06 4.47 4.21 3.85 2.32 2.62

2-Dec-04 - - 3.78 8.04 3.84 4.28 3.76 3.50 2.07 2.35

9-Dec-04 - - 3.65 7.76 2.98 3.98 3.47 3.18 1.91 2.14

16-Dec-04 - - 3.81 7.83 3.15 3.78 3.69 3.20 2.14 2.17

23-Dec-04 15.68 7.25 3.91 7.93 3.39 3.94 3.87 3.44 2.30 2.30

13-Jan-05 - 8.83 3.50 7.80 2.96 3.69 3.29 3.11 1.87 2.11

31-Jan-05 - 9.42 3.98 7.95 3.65 4.02 4.01 3.52 2.36 2.32

21-Feb-05 15.71 9.88 3.85 7.86 3.64 4.00 3.89 3.44 2.21 2.24

24-Mar-05 15.62 9.74 3.89 8.02 3.82 4.13 4.02 3.57 2.24 2.37

26-Apr-05 15.49 8.65 3.70 7.76 3.50 3.96 3.61 3.32 2.10 2.29

10-May-05 - 9.37 3.89 7.84 3.57 3.97 3.92 3.45 2.30 2.38

24-May-05 - 10.07 4.20 8.10 3.86 4.19 4.12 3.67 2.47 2.52

1-Jun-05 - 10.92 4.10 8.14 3.90 4.28 4.19 3.74 2.55 2.59

10-Jun-05 - - 4.21 8.27 3.93 4.36 4.25 3.82 2.70 2.73

17-Jun-05 - 11.09 4.09 8.24 3.95 4.41 4.25 3.82 2.58 2.72

24-Jun-05 - 11.10 4.16 8.25 3.97 4.45 4.27 3.87 2.65 2.73

30-Jun-05 - - 4.28 8.33 4.03 4.48 4.34 3.92 2.76 2.81

8-Jul-05 - 11.39 4.47 8.50 4.04 4.63 4.43 4.06 2.94 2.97

15-Jul-05 - 11.53 4.65 8.63 4.08 4.72 4.52 4.20 3.08 3.08

22-Jul-05 - 11.66 4.82 8.75 4.14 4.85 4.63 4.36 3.23 3.20

28-Jul-05 - 11.74 4.97 8.85 4.19 4.93 4.74 4.47 3.34 3.29

4-Aug-05 - - 4.66 8.78 4.23 4.98 4.73 4.48 3.40 3.31

12-Aug-05 15.74 11.55 4.78 8.75 4.25 5.06 4.80 4.56 3.34 3.26

18-Aug-05 15.72 11.64 4.97 8.84 4.31 5.15 4.88 4.84 3.36 3.31

26-Aug-05 - 11.46 4.46 8.59 4.35 4.98 4.88 4.46 3.17 3.15

2-Sep-05 - 11.48 4.59 8.65 4.37 5.03 4.63 4.44 3.06 3.12

9-Sep-05 - 11.04 4.81 8.76 4.43 5.12 4.60 4.44 3.07 3.14

15-Sep-05 - 11.17 4.99 8.87 4.49 5.13 4.65 4.48 3.14 3.22

23-Sep-05 - 11.39 5.21 8.98 4.57 5.20 4.77 4.60 3.24 3.24

30-Sep-05 - 11.18 4.18 8.63 4.53 5.10 4.54 4.40 2.88 2.91

7-Oct-05 - 10.96 4.30 8.52 4.51 4.99 4.47 4.24 2.52 2.70

14-Oct-05 - 11.42 4.49 8.62 4.50 4.93 4.39 4.17 2.60 2.74

21-Oct-05 - 12.24 4.70 8.76 4.51 4.94 4.36 4.15 2.68 2.84

28-Oct-05 - 11.75 4.77 8.87 4.53 4.93 4.34 4.14 2.66 2.86

4-Nov-05 - 11.88 4.75 9.04 4.46 4.79 4.24 4.02 2.46 2.65

11-Nov-05 - 10.20 3.92 8.27 4.07 4.48 4.02 3.76 2.27 2.34

2-Dec-05 - 8.45 3.76 7.87 2.70 3.57 3.42 2.96 2.06 1.87

21-Apr-06 - 10.29 3.85 7.95 3.44 3.85 3.82 3.34 2.29 2.27

15-Aug-06 - 13.30 4.24 8.57 4.09 4.50 4.31 4.01 2.65 2.71

14-Sep-06 - 13.95 4.83 9.10 4.20 4.80 4.38 4.13 2.82 2.94

28-Sep-06 15.68 13.44 4.95 9.21 - - - - 2.79 2.97

5-Oct-06 15.70 13.17 4.86 9.29 4.26 4.87 4.33 4.15 2.78 3.05

6-Oct-06 15.68 13.20 4.86 9.27 4.26 4.90 4.33 4.15 2.76 3.00

10-Oct-06 - - - - - - - - - -

17-Oct-06 15.63 13.27 3.97 8.87 - - - - - -

20-Oct-06 15.63 11.53 3.90 8.64 3.90 4.49 3.90 3.77 2.20 2.46

27-Oct-06 15.61 11.47 3.84 8.35 3.69 4.22 3.80 3.59 2.18 2.32

3-Nov-06 15.57 10.89 3.86 8.31 3.29 4.04 3.76 3.49 2.20 2.26
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Location OW3 OW4 OW7s OW7d OW8s OW8d OW9s OW9d OW10s OW10d

6-Nov-06 15.43 10.46 3.80 8.29 - - - - - -

10-Nov-06 15.59 10.37 3.80 8.25 3.11 3.97 3.67 3.42 2.14 2.24

14-Nov-06 15.59 10.36 3.81 8.21 - - - - 2.14 2.19

17-Nov-06 15.36 10.29 3.77 8.25 3.16 3.94 3.62 3.37 2.13 2.22

24-Nov-06 15.63 10.81 3.87 8.28 3.31 3.98 3.78 3.45 2.22 2.28

1-Dec-06 15.36 10.31 3.72 8.19 3.42 3.92 3.66 3.40 1.96 2.21

15-Dec-06 15.10 9.86 3.68 8.01 2.43 3.66 3.23 3.07 1.83 1.91

26-Jan-07 15.68 11.60 3.91 8.26 3.73 4.03 3.99 3.55 2.29 2.31

9-Apr-07 15.61 10.32 3.82 8.11 3.05 3.71 3.59 3.22 2.14 2.16

21-Jun-07 15.65 13.13 4.10 8.68 3.90 4.32 4.21 3.80 2.64 2.71

27-Jul-07 15.69 13.25 4.74 9.06 4.07 4.70 4.44 4.13 2.97 3.10

22-Aug-07 15.72 13.58 5.39 9.51 4.29 5.08 4.81 4.58 3.39 3.47

31-Aug-07 15.71 13.31 5.27 9.50 4.35 5.15 4.82 4.61 3.24 3.31

26-Sep-07 15.72 13.70 5.50 9.71 4.54 5.25 4.71 4.59 3.21 3.36

19-Oct-07 15.72 13.69 5.40 9.78 4.65 5.29 4.58 4.51 3.04 3.25

17-Nov-07 15.68 13.26 4.63 9.50 4.34 4.92 4.23 4.14 2.39 2.70

20-Dec-07 15.63 13.13 4.02 9.01 3.89 4.36 4.05 3.80 2.26 2.42

7-Mar-08 15.59 12.97 3.86 8.67 3.39 3.95 3.77 3.40 - -

3-Jun-08 15.70 13.70 3.97 8.86 3.81 4.18 4.04 3.67 2.24 2.43

29-Jul-08 15.70 11.63 4.40 8.88 3.96 4.48 4.29 3.96 2.65 2.71

18-Aug-08 15.68 11.80 4.40 8.93 4.00 4.53 4.26 3.95 2.55 2.66

23-Sep-08 15.72 12.26 4.25 8.87 3.94 4.52 4.19 3.92 2.52 2.62

29-Oct-08 15.71 12.14 4.02 8.81 3.90 4.45 4.02 3.81 2.19 2.39

26-Nov-08 15.71 11.33 3.89 8.43 3.35 3.98 3.82 3.51 2.19 2.21

18-Dec-08 - - - - - - - - - -

6-Jan-09 15.72 11.39 4.00 8.36 3.27 3.81 3.62 3.19 2.06 2.21

20-Jan-09 15.63 11.99 4.02 8.39 3.75 4.05 4.16 3.60 2.42 2.32

24-Mar-09 15.61 11.03 3.37 8.30 3.07 3.76 3.60 3.26 2.16 2.12

8-Apr-09 - - - - - - - - - -

15-Apr-09 15.64 10.58 3.87 8.24 3.62 3.85 3.62 3.29 2.08 2.11

6-Jun-09 15.73 12.13 4.09 8.57 3.86 4.27 4.15 3.75 2.33 2.55

12-Jun-09 - - - - - - - - 2.48 2.52

8-Jul-09 15.70 12.09 4.00 8.51 3.85 4.30 4.10 3.75 2.45 2.25

20-Aug-09 15.68 13.03 4.57 8.95 4.03 4.63 4.34 4.02 2.73 2.83

16-Sep-09 15.71 13.34 5.23 9.28 4.16 4.90 4.60 4.38 3.15 3.14

20-Oct-09 15.71 12.93 4.23 8.79 4.05 4.65 4.16 3.92 2.40 2.49

27-Nov-09 15.68 12.82 4.06 8.56 3.82 4.26 4.10 3.74 2.49 2.41

29-Mar-10 15.71 11.93 3.94 8.40 3.47 4.04 3.88 3.54 2.30 2.28

30-Apr-10 15.70 12.45 4.05 8.57 3.81 4.25 4.12 3.74 2.27 2.24

25-May-10 15.67 12.37 4.00 8.52 3.82 4.28 4.11 3.73 2.49 2.45

25-Jun-10 15.64 12.24 3.96 8.49 3.87 4.38 4.09 3.78 2.42 2.08

26-Jul-10 15.65 12.95 4.09 8.64 3.81 4.45 4.17 3.87 2.37 2.60

26-Aug-10 15.64 12.98 4.05 8.65 3.90 4.44 3.86 3.20 2.32 2.49

4-Oct-10 15.68 12.06 3.88 8.33 3.24 4.06 3.80 3.50 1.98 2.17

1-Nov-10 15.83 12.91 4.50 8.61 3.87 4.34 3.79 4.14 2.18 2.40

6-Dec-10 15.56 12.51 4.20 8.42 - - 3.68 3.39 2.12 2.31

6-Jan-11 15.85 12.48 3.82 8.01 3.93 4.16 3.51 3.24 2.21 2.40

9-Feb-11 15.74 12.65 3.94 8.31 3.89 4.12 4.08 3.64 2.00 2.26

25-Feb-11 15.68 - - - 3.92 4.20 - - - -

23-Mar-11 15.51 12.59 3.46 7.91 3.85 4.10 3.01 3.26 1.85 1.82

4-May-11 15.64 11.16 3.83 8.15 3.04 3.76 3.48 3.17 2.19 2.05

24-May-11 15.22 11.10 3.66 8.18 2.71 4.01 3.45 3.15 1.87 2.10

27-Jun-11 15.67 12.09 3.88 8.38 3.78 4.17 3.95 3.58 2.25 2.26

26-Jul-11 15.70 13.56 4.36 8.83 4.97 4.94 4.33 3.93 2.84 2.77

30-Aug-11 15.56 13.55 4.57 8.88 4.00 4.62 4.38 4.04 2.86 2.92

22-Sep-11 15.62 13.48 3.95 8.53 3.90 4.45 4.27 3.91 2.69 2.77

26-Oct-11 15.68 12.84 3.89 8.09 3.13 3.85 3.42 3.20 2.07 2.13

29-Nov-11 15.39 10.93 3.63 8.26 2.90 3.76 3.22 3.07 1.85 2.09

11-Jan-12 15.66 13.02 3.87 8.49 3.55 4.00 3.87 3.47 2.04 2.25

27-Feb-12 15.70 12.58 3.93 8.43 3.75 4.06 3.55 3.99 2.20 2.24

8-Mar-12 - - 3.53 8.56 - - - - 1.82 2.13

15-Mar-12 - - 3.77 8.05 - - - - 2.01 2.15

21-Mar-12 - - 3.87 8.24 - - - - 2.14 2.19

29-Mar-12 15.70 12.54 3.87 8.24 3.61 4.02 3.89 3.48 2.20 2.26

25-Apr-12 15.67 12.94 4.02 8.64 3.83 4.19 4.04 3.68 2.22 2.40

28-May-12 15.68 13.26 4.18 8.85 3.85 4.30 4.22 3.78 2.60 2.61

13-Jun-12 15.67 13.29 4.24 8.90 3.92 4.43 4.25 3.86 2.52 2.65

11-Jul-12 15.78 13.64 4.68 9.12 4.40 4.70 4.42 4.06 2.60 2.84

30-Aug-12 15.70 13.34 4.30 8.99 4.06 4.68 4.25 3.99 2.40 2.62

25-Sep-12 15.69 13.33 4.19 8.96 3.99 4.67 4.15 3.94 2.20 2.56

24-Oct-12 15.62 12.83 3.96 8.57 3.45 4.14 3.86 3.57 2.22 2.25

27-Nov-12 15.68 12.80 3.97 8.55 3.41 4.11 3.98 3.58 1.99 2.15

19-Dec-12 15.65 12.53 3.88 8.44 3.83 3.96 3.78 3.45 2.14 2.23

28-Jan-13 15.67 12.65 3.90 8.36 3.79 3.92 3.94 3.50 2.13 2.16

27-Feb-13 15.71 12.78 3.85 8.16 3.81 3.91 3.83 3.42 2.12 2.19

26-Mar-13 15.45 12.59 3.89 8.42 3.82 3.95 3.77 3.37 2.14 2.16

23-Apr-13 15.27 12.24 3.78 8.10 3.44 3.46 3.21 2.84 1.62 1.74

27-May-13 15.52 12.69 3.93 8.54 3.79 4.20 3.96 3.58 2.36 2.38

17-Jun-13 15.71 13.35 4.16 8.83 3.85 4.30 4.16 3.73 2.38 2.56

29-Jul-13 15.72 13.75 4.82 9.31 3.92 4.35 4.41 3.98 2.74 2.87
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Location OW3 OW4 OW7s OW7d OW8s OW8d OW9s OW9d OW10s OW10d

31-Aug-13 - - - - - - - - - -

19-Sep-13 15.75 14.10 5.12 9.54 4.20 4.85 4.33 4.10 2.52 2.88

25-Oct-13 - - - - - - 3.63 3.50 2.08 2.20

30-Nov-13 - 13.20 3.90 8.68 3.46 3.98 3.79 3.46 2.16 2.19

18-Dec-13 15.69 13.30 4.12 8.82 3.58 4.01 3.94 3.54 2.27 2.33

15-Mar-14 - ++ 3.70 8.18 2.92 3.95 3.44 3.30 2.00 2.07

28-Apr-14 15.60 13.10 3.85 8.50 3.25 3.84 3.65 3.29 2.10 2.15

24-May-14 15.70 13.25 3.94 8.95 3.60 4.07 3.90 3.50 2.16 2.30

27-Jun-14 15.69 13.84 4.34 9.01 3.93 4.45 3.87 4.26 2.44 2.70

15-Jul-14 15.69 13.91 4.54 9.21 4.02 4.62 3.93 4.24 2.30 2.67

12-Sep-14 15.69 14.02 5.10 9.44 4.74 5.07 4.38 4.07 2.61 2.88

23-Oct-14 - - - - - - 3.91 3.61 - -

Notes:
**

++ = frozen

- = not measured
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW11s OW11d OW12s OW12d OW13s OW13d OW14s OW14d OW15s OW15d

6.19 6.11 5.66 5.86 5.95 8.12 5.65 8.74 5.82 9.10

5.94 5.55 5.35 5.25 5.13 6.97 4.02 8.29 5.16 4.95

5.88 5.35 5.31 5.08 5.10 6.82 3.89 8.15 4.65 4.69

6.06 5.50 5.42 5.31 5.22 7.29 4.34 8.53 5.24 5.05

6.09 5.46 5.36 5.23 5.12 7.32 4.05 8.43 5.19 4.98

5.95 5.35 5.25 5.10 5.03 6.90 3.95 8.15 4.78 4.77

6.12 5.45 5.33 5.20 5.15 7.15 4.10 8.30 5.10 4.96

3.69 4.19 4.10 4.38 4.83 6.41 3.54 7.77 3.82 3.91

5.93 5.36 5.37 5.06 5.12 6.95 4.01 8.16 4.74 4.75

6.16 5.56 5.40 5.23 5.22 7.27 4.25 8.31 5.22 5.05

6.18 5.61 5.44 5.30 5.27 7.43 4.52 8.40 5.30 5.12

6.04 5.62 5.41 5.34 5.23 7.44 4.52 8.40 5.30 5.14

6.19 5.69 5.46 5.41 5.38 7.64 4.92 8.56 5.35 5.23

5.88 5.60 5.35 5.40 5.09 7.50 4.31 8.44 5.29 5.13

6.17 5.57 5.39 5.30 5.22 7.40 4.36 8.37 5.27 5.11

6.18 5.68 5.46 5.40 5.33 7.50 4.70 8.54 5.33 5.21

6.18 5.68 5.46 5.40 5.33 7.50 4.70 8.54 5.33 5.21

6.17 5.81 5.51 5.51 5.58 7.82 5.13 8.69 5.37 5.35

6.17 5.28 5.53 5.55 5.64 7.88 5.24 8.75 5.40 5.39

6.18 5.92 5.53 5.62 5.68 7.96 5.38 8.84 5.43 5.48

6.17 5.93 5.56 5.66 5.73 8.00 5.51 8.91 5.45 5.53

6.17 5.95 5.56 5.67 5.77 7.99 5.58 8.92 5.48 5.57

6.17 5.99 5.57 5.69 5.84 8.02 5.66 8.96 5.52 5.64

6.18 6.11 5.62 5.78 5.94 8.13 5.80 9.09 5.58 5.76

6.18 6.24 5.69 5.88 6.18 8.32 6.07 9.22 5.70 5.95

6.18 6.22 5.66 5.86 6.19 8.26 6.08 9.16 5.71 5.97

6.18 6.07 5.63 5.86 6.06 8.14 5.83 9.19 5.69 5.84

6.18 5.95 5.62 5.83 6.11 8.13 5.88 9.15 5.68 5.77

6.16 5.86 5.60 5.80 6.65 8.08 5.83 9.15 5.61 5.67

6.18 5.75 5.56 5.71 5.90 7.88 5.50 9.06 5.53 5.53

6.18 5.73 5.54 5.63 5.84 7.85 5.54 8.96 5.50 5.47

6.18 5.73 5.56 5.60 5.79 7.89 5.56 8.97 5.47 5.43

5.48 5.39 5.16 5.34 4.96 7.19 4.24 8.52 5.24 5.03

4.78 5.01 4.20 4.82 4.68 6.79 3.75 8.19 4.37 4.48

5.60 5.13 5.13 5.01 5.06 6.92 3.89 8.16 4.54 4.62

6.15 5.44 5.35 5.14 5.18 7.13 4.05 8.29 4.81 4.83

5.08 5.07 4.64 4.97 4.69 6.90 3.65 8.14 4.25 4.44

6.18 5.42 5.39 5.26 5.25 7.35 4.13 8.42 5.13 5.04

5.94 5.32 5.30 5.18 5.09 7.03 3.91 8.34 5.12 4.90

6.08 5.41 5.39 5.29 5.23 7.43 4.19 8.56 5.28 5.08

5.27 5.20 4.86 5.07 4.83 7.07 3.81 8.26 4.93 4.80

6.13 5.34 5.32 5.16 5.17 7.19 4.06 8.33 5.02 4.94

6.18 5.51 5.40 5.34 5.29 7.62 4.47 8.60 5.30 5.15

6.18 5.56 5.42 5.42 5.34 7.77 4.82 8.73 5.33 5.20

6.18 5.64 5.46 5.48 5.43 7.88 4.99 8.83 5.35 5.27

6.18 5.66 5.48 5.51 5.47 7.87 5.06 8.89 5.37 5.29

6.18 5.66 5.47 5.55 5.54 7.96 5.17 8.95 5.38 5.32

6.18 5.69 5.48 5.59 5.58 8.02 5.24 8.97 5.40 5.39

6.19 5.82 5.53 5.67 5.68 8.12 5.45 9.12 5.43 5.53

6.19 5.91 5.57 5.73 5.76 8.16 5.59 9.16 5.48 5.66

6.19 6.00 5.62 5.81 5.84 8.18 5.72 9.25 5.54 5.84

6.18 6.08 5.64 5.88 5.92 8.25 5.87 9.31 5.58 5.91

6.19 6.10 5.64 5.88 6.00 8.29 5.91 9.30 5.63 5.96

6.19 6.10 5.64 5.93 6.07 8.32 5.98 9.34 5.69 6.00

6.18 6.15 5.67 6.01 6.16 8.37 6.07 9.43 5.72 6.05

6.19 6.02 5.66 5.99 6.19 8.32 6.04 9.41 5.75 6.00

6.18 6.00 5.69 6.02 6.26 8.40 6.10 9.50 5.77 6.01

6.18 6.00 5.72 6.04 6.32 8.39 6.19 9.46 5.80 6.07

6.18 6.06 5.77 6.09 6.38 8.44 6.30 9.55 5.84 6.14

6.18 6.13 5.81 6.18 6.46 8.52 6.41 9.52 5.89 6.22

6.19 5.98 5.75 6.12 6.30 8.31 6.14 9.46 5.87 6.07

6.19 5.83 5.71 6.06 6.30 8.33 6.18 9.50 5.87 5.99

6.19 5.79 5.68 6.04 6.34 8.38 6.24 9.49 5.86 5.96

6.20 5.82 5.69 6.05 6.40 8.42 6.37 9.56 5.85 5.93

6.19 5.84 5.70 6.07 6.41 8.44 6.40 9.57 5.86 5.92

6.19 5.72 5.65 5.97 6.32 8.30 6.27 9.48 5.78 5.77

6.17 5.51 5.49 5.68 5.30 7.50 5.03 9.03 5.44 5.33

4.73 4.58 4.28 4.65 4.89 6.62 3.57 8.11 4.05 4.22

6.02 5.25 5.26 5.15 5.11 7.03 3.84 8.52 4.88 4.82

6.19 5.70 5.53 5.72 5.80 7.96 5.40 9.16 5.45 5.49

6.18 5.84 5.62 5.86 6.08 8.18 5.79 9.35 5.56 5.76

6.18 5.84 - - 6.17 8.23 5.92 9.47 - -

6.18 5.86 5.61 5.93 6.21 8.24 5.96 9.50 5.59 5.75

6.18 5.86 5.62 5.95 6.23 8.28 5.89 9.52 5.59 5.75

- - - - - - - - - -

- - - - - - 4.97 9.27 - -

6.00 5.54 5.42 5.55 5.25 7.44 4.43 9.03 5.13 5.32

5.79 5.32 5.04 5.24 5.03 7.06 3.94 8.62 5.12 4.91

5.74 5.22 5.07 5.12 5.10 6.97 3.92 8.49 4.67 4.71
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Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW11s OW11d OW12s OW12d OW13s OW13d OW14s OW14d OW15s OW15d

- - - - - - 3.87 8.47 - -

5.47 5.15 4.68 4.97 4.96 6.85 3.79 8.42 4.49 4.60

- - - - - - 3.79 8.38 - -

5.43 5.16 4.90 5.04 4.94 6.88 3.75 8.44 4.53 4.50

5.89 5.25 5.27 5.15 5.12 7.00 3.91 8.50 4.74 4.77

5.33 5.18 5.04 5.11 4.87 7.02 3.72 8.43 4.90 4.72

4.44 4.67 3.90 4.50 4.66 6.47 3.52 8.21 3.84 4.07

6.14 5.40 5.33 5.27 5.20 7.25 4.07 8.65 5.24 5.00

5.58 5.10 4.84 4.92 5.05 6.86 3.78 8.44 4.44 4.55

6.18 5.59 5.42 5.45 5.36 7.69 4.69 8.88 5.33 5.20

6.19 5.87 5.51 5.74 5.80 8.08 5.64 9.16 5.44 5.59

6.18 6.19 5.70 6.01 6.16 8.45 6.08 9.48 5.66 6.05

6.19 6.16 5.73 6.06 6.26 8.42 6.19 9.52 5.73 6.11

6.19 6.16 5.83 6.18 6.46 8.51 6.47 9.64 5.87 6.24

6.18 6.10 5.83 6.22 6.52 8.55 6.55 9.79 5.94 6.24

6.18 5.78 5.67 5.99 6.18 8.30 5.92 9.56 5.60 5.68

6.18 5.53 5.45 5.47 5.36 7.60 4.58 8.92 5.28 5.13

5.31 5.16 5.12 5.14 5.08 7.06 3.77 8.56 4.84 4.78

6.11 5.50 5.30 5.35 5.27 7.55 4.18 8.74 5.28 5.07

6.18 5.69 5.40 5.50 5.63 7.90 5.09 9.01 5.37 5.36

6.18 5.68 5.40 5.62 5.58 7.83 5.12 9.06 5.40 5.40

6.18 5.65 5.37 5.60 5.42 7.67 4.78 9.03 5.39 5.32

6.10 5.57 5.37 5.55 5.32 7.64 4.44 9.02 5.34 5.19

6.06 5.34 5.17 5.13 5.09 7.08 3.82 8.57 4.77 4.81

- - - - - - - - - -

5.92 5.90 5.21 5.10 5.04 6.95 3.87 8.42 4.67 4.73

6.20 5.46 5.30 5.30 5.26 7.40 4.15 8.58 5.27 5.05

5.61 5.11 4.84 4.95 5.02 6.95 3.82 8.51 4.46 4.57

- - - - - - - - - -

5.17 5.01 4.93 5.03 5.04 7.00 3.80 8.54 4.58 4.64

6.17 5.57 5.29 5.41 5.31 7.68 4.51 8.89 5.32 5.15

6.16 5.55 - - - - - - - -

6.16 5.55 5.29 5.40 5.27 7.51 4.30 8.90 5.32 5.11

6.17 5.75 5.36 5.68 5.70 8.03 4.34 9.22 5.41 5.47

6.16 6.04 5.53 5.89 5.96 8.28 5.72 9.46 5.55 5.83

6.16 5.63 5.48 5.73 6.00 8.22 5.53 9.34 5.43 5.38

6.16 5.51 5.38 5.36 5.32 7.67 4.30 8.88 5.30 5.11

6.12 5.38 5.30 5.23 5.19 7.23 3.96 8.75 4.91 4.90

6.16 5.53 5.30 5.23 5.19 7.23 3.96 8.75 4.91 4.90

6.17 5.52 5.33 5.38 5.24 7.68 4.32 8.91 5.29 5.12

6.14 5.54 5.37 5.46 5.27 7.59 4.26 8.93 5.32 5.16

6.18 5.67 5.41 5.48 5.36 7.61 4.65 8.98 5.54 5.23

6.18 5.65 5.43 5.51 5.40 7.69 4.75 9.08 5.36 5.25

5.85 5.37 4.41 4.92 5.10 7.50 3.90 8.68 4.64 4.72

6.18 5.68 5.42 5.45 6.41 7.78 4.69 9.04 5.32 5.14

4.79 4.29 - - 5.64 7.19 4.05 8.72 - -

5.42 4.97 5.49 5.42 6.11 6.73 4.26 8.91 5.44 5.21

6.10 5.12 5.54 5.45 6.16 7.43 4.33 9.05 5.28 5.08

- - - - 6.23 7.04 - - - -

5.34 4.90 5.48 5.39 5.92 6.62 4.12 8.24 3.26 3.01

5.42 4.93 4.74 4.88 4.99 6.81 3.70 8.50 4.43 4.54

5.03 4.68 4.17 4.92 4.66 6.99 3.70 8.47 4.30 4.47

6.06 5.39 5.24 5.29 5.05 7.22 3.98 8.81 5.01 5.23

6.16 5.73 5.39 5.55 5.47 7.77 5.72 9.06 5.34 5.36

6.16 5.80 5.42 5.67 6.34 7.90 5.27 9.08 5.40 5.46

5.70 5.16 5.37 5.52 5.21 7.43 4.30 8.73 5.28 5.36

5.52 4.99 4.92 4.99 5.30 7.02 3.97 8.40 4.52 4.61

4.96 4.66 3.91 4.65 4.72 6.74 3.56 8.51 3.92 4.15

5.43 5.27 5.14 5.18 5.07 6.82 3.93 8.68 4.89 5.04

5.55 5.38 5.24 5.20 5.11 7.13 4.01 8.71 4.99 5.24

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

5.72 5.25 5.21 5.25 5.12 7.17 4.84 8.72 4.93 5.08

6.09 5.53 5.29 5.32 5.18 7.54 4.28 8.95 5.05 5.27

6.16 5.58 5.32 5.39 5.28 7.58 4.67 8.88 5.17 5.32

6.17 5.67 5.38 5.50 5.31 7.60 4.69 8.91 5.26 5.34

6.17 5.81 5.51 5.77 5.42 7.77 4.81 9.01 5.42 5.53

6.17 5.76 5.43 5.70 5.48 7.76 5.35 9.22 5.47 5.50

6.16 5.73 5.40 5.67 5.38 7.64 5.26 9.19 5.40 5.42

5.84 5.37 5.12 5.17 5.13 7.12 4.03 8.78 4.87 4.88

5.26 5.24 5.08 5.16 5.25 7.18 4.12 8.92 4.91 4.93

5.98 5.32 5.20 5.15 4.97 6.98 3.84 8.69 4.83 4.95

6.03 5.32 5.25 5.18 5.09 7.02 3.94 8.50 4.81 4.90

5.76 5.23 5.19 5.15 5.05 6.87 3.90 8.44 4.84 4.91

5.57 5.19 5.25 5.14 5.09 6.98 3.91 8.69 4.86 4.94

4.56 4.28 4.50 4.20 4.87 6.51 3.58 8.30 3.79 3.94

6.10 5.52 5.27 5.29 5.12 7.23 4.00 8.82 5.03 5.21

6.02 5.63 5.36 5.37 5.25 7.40 4.47 9.86 5.15 5.30

6.15 5.94 5.43 5.48 5.36 7.56 4.53 9.02 5.40 5.53
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW11s OW11d OW12s OW12d OW13s OW13d OW14s OW14d OW15s OW15d

- - - - - - - - - -

6.16 5.80 5.55 5.87 6.00 7.98 5.70 9.30 5.57 5.73

5.14 5.08 - - - - - - - -

5.71 5.24 5.15 5.25 5.07 6.92 3.95 8.52 4.87 4.92

6.15 5.38 5.35 5.47 5.19 7.12 4.11 8.68 4.91 5.01

5.11 5.10 4.40 4.84 4.70 6.63 3.60 8.21 4.30 4.44

5.54 5.14 5.03 5.05 4.99 6.82 3.83 8.51 4.67 4.68

6.12 5.48 5.14 5.18 - - 3.99 8.66 4.93 5.10

6.17 5.71 5.42 5.51 5.42 7.63 5.00 9.05 5.29 5.35

6.17 5.68 5.53 5.60 5.66 7.67 5.16 9.07 5.40 5.41

6.17 5.74 5.73 5.88 5.72 7.81 5.40 9.15 5.46 5.67

5.83 5.39 - - - - - - - -
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW16s OW16d OW24 OW25s OW25d OW26 OW27s OW27d OW28s OW28d

4.90 4.86 - - - - - - - -

3.55 3.57 - - - - - - - -

3.44 3.41 - - - - - - - -

4.17 4.23 - - - - - - - -

2.79 4.38 - - - - - - - -

3.75 4.13 - - - - - - - -

3.95 3.97 - - - - - - - -

3.55 3.53 - - - - - - - -

3.75 3.81 - - - - - - - -

3.95 4.08 - - - - - - - -

4.00 4.21 - - - - - - - -

3.92 3.94 - - - - - - - -

4.30 4.45 - - - - - - - -

3.78 3.81 - - - - - - - -

3.99 4.03 - - - - - - - -

4.29 4.34 - - - - - - - -

4.29 4.34 - - - - - - - -

4.58 4.58 - - - - - - - -

4.83 4.95 - - - - - - - -

5.04 5.06 - - - - - - - -

4.99 5.09 - - - - - - - -

4.99 5.01 - - - - - - - -

5.24 5.29 - - - - - - - -

5.45 5.43 - - - - - - - -

5.67 5.62 - - - - - - - -

5.64 5.59 - - - - - - - -

4.74 4.76 - - - - - - - -

4.83 4.88 - - - - - - - -

4.65 4.87 - - - - - - - -

4.51 4.86 - - - - - - - -

4.72 4.79 - - - - - - - -

4.81 4.95 - - - - - - - -

3.96 4.36 - - - - - - - -

3.63 4.37 - - - - - - - -

3.76 4.17 - - - - - - - -

3.88 4.64 - - - - - - - -

3.29 - - - - - - - - -

3.93 5.31 - - - - - - - -

3.71 5.17 - - - - - - - -

3.95 5.76 - - - - - - - -

3.56 6.47 - - - - - - - -

3.79 7.25 - - - - - - - -

3.86 9.03 - - - - - - - -

3.93 10.07 - - - - - - - -

4.05 10.30 - - - - - - - -

3.75 10.00 - - - - - - - -

3.97 10.00 - - - - - - - -

4.18 10.12 - - - - - - - -

4.43 10.27 - - - - - - - -

4.64 10.39 - - - - - - - -

4.86 10.45 - - - - - - - -

4.98 10.40 - - - - - - - -

4.40 9.88 - - - - - - - -

4.46 9.84 - - - - - - - -

4.72 10.17 - - - - - - - -

4.21 9.73 - - - - - - - -

4.28 9.93 - - - - - - - -

4.56 10.30 - - - - - - - -

4.67 10.45 - - - - - - - -

4.88 10.75 - - - - - - - -

3.87 9.82 - - - - - - - -

3.97 10.00 - - - - - - - -

4.28 10.38 - - - - - - - -

4.46 10.06 - - - - - - - -

4.42 10.85 - - - - - - - -

4.03 10.63 - - - - - - - -

3.50 10.08 - - - - - - - -

3.15 10.07 - - - - - - - -

3.26 11.01 - - - - - - - -

3.96 12.51 - - - - - - 9.25 13.60

4.38 13.33 - - - - - - 9.32 13.67

- - - - - - - - 9.32 13.67

5.38 9.41 - - - - - - 9.32 13.54

5.42 9.44 1.10 4.70 - 4.17 - - 9.35 13.66

- - 1.02 4.71 4.03 3.95 - - - -

4.80 8.25 0.83 4.55 4.18 6.77 4.71 4.56 9.22 11.84

4.75 7.79 0.80 4.15 4.46 - 4.30 4.43 9.23 12.17

4.82 7.23 0.66 4.31 4.05 3.04 3.95 4.04 9.18 10.55

4.86 7.36 0.56 4.25 3.97 2.71 3.68 3.85 9.19 10.90
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Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW16s OW16d OW24 OW25s OW25d OW26 OW27s OW27d OW28s OW28d

4.75 7.15 - - - - - - - -

4.76 7.40 - - - - - - - -

4.74 7.53 - - - - - - 9.13 9.54

4.67 7.56 0.42 4.14 3.87 2.45 3.44 3.70 8.98 8.75

4.79 7.94 0.43 4.21 3.90 2.49 3.52 3.71 9.20 10.85

4.69 7.51 0.27 4.15 3.85 - 3.41 3.65 8.96 8.71

4.56 7.70 Submerged 3.83 3.70 2.14 3.16 3.55 7.73 7.44

4.84 8.92 0.41 4.24 3.92 2.83 3.65 3.74 9.20 12.20

4.63 9.07 Submerged 4.05 3.78 2.33 3.37 3.58 9.07 9.08

4.55 11.17 0.64 4.38 4.03 3.22 4.26 4.13 9.23 13.15

7.02 8.61 0.90 4.61 4.26 3.98 5.12 4.64 9.26 13.61

6.35 14.89 1.16 4.87 4.51 4.53 5.75 5.10 9.36 13.68

8.12 15.36 1.12 4.79 4.45 4.60 5.71 5.14 9.38 13.67

- - 1.19 4.87 4.53 4.75 5.85 5.25 9.37 13.69

- - 1.12 4.83 4.50 4.70 5.75 5.19 9.27 13.66

- - 0.95 4.68 4.36 4.16 5.09 4.75 9.25 13.56

- - 0.71 4.48 4.18 3.24 4.34 4.11 9.23 12.97

- - 0.33 4.14 3.84 2.45 3.53 3.72 8.95 9.55

- - 0.46 4.23 3.90 2.85 3.80 3.88 9.15 12.66

- - 0.68 4.40 4.06 3.63 4.62 4.32 - 13.47

- - 0.68 4.40 4.07 3.71 4.75 4.34 9.22 13.39

- - 0.67 4.37 4.06 3.63 4.60 4.30 9.25 13.18

- - 0.59 4.32 4.02 3.46 4.30 4.14 9.23 12.12

- - 0.34 4.16 3.87 2.46 3.60 3.70 9.11 10.28

- - - - - - - - - -

- - 0.29 4.16 3.86 2.11 3.37 3.43 9.15 9.53

- - 0.37 4.21 3.91 2.60 3.69 3.74 9.21 12.55

- - 0.26 4.05 3.79 2.23 3.40 3.60 9.10 9.86

- - 0.20 4.05 3.77 2.29 3.41 3.63 8.94 8.75

- - 0.28 4.05 3.77 2.29 3.41 3.63 9.14 9.47

- - 0.50 4.27 3.97 2.98 3.91 3.95 9.25 12.97

- - 1.62 - - - - - - -

- - 1.63 4.26 3.97 3.00 3.89 3.93 9.21 11.76

- - 1.79 4.41 4.10 3.78 4.38 4.81 9.25 13.55

- - 2.07 4.60 4.29 4.18 5.25 5.67 9.42 13.65

- - 1.88 4.43 4.14 3.67 4.63 4.27 9.23 13.55

- - 1.70 4.30 4.03 2.89 3.86 3.88 9.23 13.12

- - 1.51 4.17 3.93 2.59 3.59 3.72 9.16 12.23

- - 1.63 4.17 3.93 2.59 3.86 3.92 9.17 13.02

- - 1.67 4.27 4.01 3.01 3.92 3.98 9.18 13.20

- - 1.69 4.28 4.00 3.23 3.90 3.93 9.20 12.84

- - 1.71 4.30 4.02 3.39 3.92 3.94 9.21 13.11

- - 1.75 4.33 4.05 3.33 4.40 4.21 9.24 13.28

- - 1.52 4.15 3.88 2.62 3.81 3.59 9.16 10.52

- - 1.59 4.25 3.96 3.47 3.86 3.93 9.26 13.25

- - 1.48 4.16 3.81 - 3.45 3.52 8.84 10.34

- - 1.31 4.62 3.83 3.56 3.39 3.57 9.14 11.02

- - 1.54 4.64 3.97 3.60 3.54 3.71 9.25 11.17

- - - 5.03 3.88 - - - - -

- - 1.36 4.56 3.74 3.41 3.21 3.51 9.10 10.98

- - 1.27 3.97 3.78 2.38 3.35 3.59 8.99 9.35

- - 1.35 4.17 3.87 2.61 3.40 3.65 8.04 7.92

- - 1.56 4.13 3.89 2.96 3.73 3.86 9.13 11.61

- - 1.70 4.33 4.06 3.48 4.50 4.26 9.23 13.38

- - 1.84 4.36 4.08 3.72 4.37 4.76 9.31 13.50

- - 1.66 4.31 4.03 3.48 4.22 4.53 9.07 11.87

- - 1.41 4.01 3.79 2.35 3.27 3.57 8.65 11.54

- - 1.43 3.82 3.70 2.53 3.32 3.65 7.48 7.62

- - ++ 4.11 3.86 2.54 3.56 3.66 8.86 11.30

- - 1.53 4.18 3.92 2.75 3.68 3.79 9.05 12.28

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - 1.38 4.19 3.95 2.63 3.61 3.69 8.87 12.36

- - 1.60 4.18 3.93 2.98 3.81 3.85 9.12 12.96

- - 1.71 4.34 4.08 3.13 4.08 3.99 9.16 13.24

- - 1.80 4.38 4.11 3.38 4.12 4.29 9.23 13.27

- - 2.25 4.50 4.22 3.92 4.51 4.94 9.32 13.31

- - 1.96 4.49 4.23 3.90 4.45 4.92 9.30 13.50

- - 1.90 4.33 4.18 3.87 4.39 4.77 9.22 13.07

- - 1.55 4.19 3.97 3.79 3.77 3.83 8.98 12.17

- - 1.56 4.17 3.92 3.72 3.66 3.73 8.87 12.11

- - 1.52 4.11 3.88 2.46 3.47 3.62 8.18 10.04

- - 1.40 4.12 3.88 2.54 3.59 3.63 8.81 11.87

- - ++ 4.09 3.85 2.58 3.55 3.65 8.51 11.00

- - 1.49 4.09 3.86 2.58 3.50 3.67 8.81 11.36

- - 1.40 3.85 3.71 2.15 3.17 3.48 8.75 11.28

- - 1.60 4.16 3.91 2.94 3.76 3.84 9.10 12.41

- - 1.67 4.23 3.96 3.09 3.91 3.94 9.23 12.65

- - 1.92 4.39 4.12 3.70 4.35 4.74 9.29 12.78
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW16s OW16d OW24 OW25s OW25d OW26 OW27s OW27d OW28s OW28d

- - - - - - - - - -

- - 2.00 4.47 4.20 4.19 4.68 5.20 9.59 13.60

- - 1.68 - - - 3.83 3.98 - -

- - 1.52 4.11 3.88 2.50 3.50 3.65 8.20 11.08

- - ++ 4.26 3.97 2.78 3.72 3.79 8.58 11.23

- - 1.45 3.72 3.88 2.51 3.36 3.67 6.72 8.00

- - 1.43 3.80 4.03 2.56 3.41 3.57 7.83 10.22

- - 1.55 3.87 4.12 - - - - -

- - 1.78 4.03 4.31 2.62 4.10 4.24 9.17 13.38

- - 1.88 4.09 4.36 2.80 4.34 4.73 9.23 13.39

- - 1.88 4.10 4.37 3.01 4.38 4.75 9.48 13.60

- - 1.61 4.15 3.90 - 3.68 3.83 - -
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW29s OW29d OW30s OW30d OW31s OW31d OW32s OW32d OW33s OW33d

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -
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Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW29s OW29d OW30s OW30d OW31s OW31d OW32s OW32d OW33s OW33d

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

5.04 5.22 - - - - - - - -

4.48 4.73 5.59 11.83 - - - - - -

4.85 4.69 5.98 12.28 - - - - - -

4.46 4.62 6.04 12.45 6.19 10.94 6.19 11.34 6.21 10.73

3.78 3.96 5.59 12.39 5.88 10.69 5.89 11.11 5.86 10.54

3.65 3.79 4.44 12.18 5.43 9.87 5.49 10.46 5.60 9.92

3.53 3.65 4.08 11.83 4.59 8.62 4.57 9.28 4.78 8.60

3.72 3.91 4.23 12.06 5.45 9.80 5.55 10.34 5.58 9.74

4.10 4.26 4.90 11.87 5.89 10.35 5.81 10.80 6.03 10.19

4.00 4.20 4.88 12.02 5.77 10.18 5.80 10.67 5.86 10.05

4.10 4.35 4.69 11.95 5.63 9.98 5.68 10.46 5.70 9.87

3.62 3.79 4.66 11.99 5.26 9.58 5.28 10.28 5.54 9.45

3.61 3.75 4.27 11.66 4.81 8.84 4.84 9.47 4.94 9.80

- - - - - - - - - -

3.58 3.69 4.20 11.33 4.71 8.40 4.72 8.93 4.73 8.40

3.84 3.95 4.44 11.42 5.55 9.59 5.63 10.04 5.68 9.54

3.56 3.69 4.28 11.63 4.66 8.57 4.71 9.16 4.60 8.57

- - - - - - - - - -

3.52 3.65 4.28 11.55 4.64 8.61 4.67 9.15 4.65 8.61

3.85 4.00 4.50 11.78 5.71 10.00 5.79 10.43 5.83 9.96

- - - - - - - - - -

3.80 3.95 4.38 11.72 5.57 9.92 5.67 10.32 5.67 10.87

4.44 4.59 5.07 12.06 6.03 10.53 6.04 10.90 6.07 10.40

4.79 4.91 5.73 12.28 6.21 10.82 6.19 11.16 6.20 10.69

3.93 4.13 4.75 11.92 5.94 10.62 5.95 11.00 5.90 10.46

3.97 4.08 4.39 11.77 5.58 10.19 5.63 10.64 5.78 10.09

3.62 3.77 4.25 11.61 5.33 9.24 5.42 9.71 5.43 9.19

4.05 4.18 4.38 11.72 5.51 10.26 5.61 10.58 5.17 10.14

3.91 4.02 4.35 11.74 5.50 10.35 5.61 10.67 5.63 10.21

3.70 3.87 4.33 11.81 5.46 10.01 5.54 10.44 5.59 9.88

3.71 3.89 4.36 11.79 5.51 10.02 5.58 10.43 5.57 9.82

3.98 3.89 4.47 12.00 5.72 10.29 5.73 10.62 5.83 10.60

3.57 3.67 4.20 11.63 5.05 9.92 5.14 9.40 5.80 9.85

3.73 3.88 4.42 11.90 4.88 9.72 5.76 10.70 5.94 10.12

3.31 3.02 4.31 11.72 4.22 9.68 5.42 10.28 5.78 9.20

3.52 3.61 4.26 11.48 4.50 9.41 4.38 8.83 4.25 8.31

3.55 3.68 4.38 11.91 4.26 9.88 5.56 10.20 5.60 9.68

- - - - 4.32 8.70 5.08 9.20 5.11 8.76

3.39 3.15 3.99 10.98 3.29 8.24 4.16 8.62 3.83 8.16

3.54 3.65 4.19 11.32 4.53 8.50 4.50 8.90 4.47 8.44

3.34 3.45 4.02 11.33 4.28 8.76 3.95 9.47 3.81 8.81

3.63 3.79 4.22 11.62 5.18 9.39 5.30 9.80 5.38 9.26

4.51 4.60 4.69 11.93 5.89 10.39 5.92 10.64 5.99 10.20

4.70 4.80 4.68 11.62 5.94 10.50 5.94 10.71 6.01 10.29

4.32 4.44 4.27 11.38 5.30 9.61 5.29 9.99 5.56 9.44

3.60 3.72 4.19 10.94 5.26 8.96 5.33 9.27 5.30 8.90

3.35 3.47 3.95 11.96 3.98 8.58 3.84 9.01 3.57 8.93

3.61 3.73 4.19 11.79 5.14 9.08 5.22 9.43 5.22 8.95

3.69 3.83 4.13 11.78 5.38 9.70 5.48 9.99 5.60 9.49

3.20 3.38 - - - - - - - -

3.52 3.64 - - - - - - - -

3.61 3.74 - - - - - - - -

3.61 3.74 4.20 11.87 5.40 9.58 5.51 9.82 5.54 9.44

3.89 4.02 4.30 12.01 5.50 10.27 5.62 10.51 5.80 10.03

4.15 4.43 4.55 12.57 5.71 10.35 5.77 10.65 5.89 10.19

4.13 4.25 4.59 12.24 5.81 10.41 5.85 10.68 5.96 10.23

4.38 4.58 4.64 12.66 6.01 10.62 6.00 10.87 6.09 10.42

4.05 4.20 4.64 12.25 5.78 10.49 5.77 10.75 5.87 10.25

3.86 4.02 4.52 12.20 5.54 10.18 5.52 10.48 5.56 9.88

3.72 3.82 4.27 11.98 5.26 9.43 5.31 9.75 5.25 9.24

3.81 3.93 4.28 11.97 5.22 9.38 5.44 9.84 5.59 9.58

3.55 3.69 4.12 11.94 4.60 9.12 4.56 9.51 4.90 8.92

3.64 3.76 4.16 11.65 4.59 9.09 5.34 9.56 5.39 9.10

3.58 3.70 4.15 11.76 4.88 8.92 4.94 9.24 5.04 8.82

3.59 3.70 4.20 11.89 5.12 9.10 5.22 9.42 5.10 8.99

3.49 3.60 4.07 11.53 4.35 8.31 4.19 8.59 3.84 8.15

3.72 3.84 4.16 11.92 5.36 9.63 5.47 9.98 5.55 9.52

4.24 4.49 4.37 12.14 5.61 10.07 5.68 10.36 5.77 9.92

4.55 4.70 5.09 12.40 5.81 10.19 5.94 10.77 6.08 10.35
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW29s OW29d OW30s OW30d OW31s OW31d OW32s OW32d OW33s OW33d

- - - - - - - - - -

4.68 4.82 5.54 12.65 5.97 10.77 5.95 10.97 7.21 10.57

3.50 3.64 - - - - - - 3.06 8.48

3.67 3.81 4.30 12.21 4.95 9.02 4.98 5.85 5.10 8.60

4.26 3.92 4.36 12.20 5.02 9.13 5.22 9.74 5.32 8.78

3.40 3.52 4.04 11.34 4.05 8.41 3.87 8.91 3.57 7.94

3.55 3.68 4.23 12.04 4.72 8.79 4.74 9.22 4.77 8.38

- - 4.31 12.15 5.27 9.23 - - - -

4.12 4.26 4.74 12.41 5.83 10.35 5.87 10.65 5.99 9.95

4.03 4.18 4.95 12.52 5.75 10.42 5.74 10.72 5.85 10.04

- - 4.97 12.55 6.01 10.68 5.99 10.99 6.10 10.39

- - - - - - - - - -
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW34 OW35 OW36 OW37 OW38 OW39 OW40 OW41s OW41d OW42s

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

Keppel Quarry

2015 AMP Monitoring Report Appendix C-2
MTE File No.: 33862-100

5/19/2016



Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW34 OW35 OW36 OW37 OW38 OW39 OW40 OW41s OW41d OW42s

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

14.89 15.06 15.67 16.65 11.90 9.25 7.99 4.50 5.63 3.36

15.01 15.07 15.65 16.13 11.44 9.19 7.82 4.41 5.54 1.49

14.38 14.63 15.27 16.14 11.23 9.14 7.73 4.40 5.63 -

14.21 14.49 15.15 16.40 11.95 9.38 7.87 4.61 5.86 3.65

15.10 15.13 15.65 16.33 11.54 9.01 7.70 4.46 5.71 3.30

- - - - - - - - - -

15.04 15.12 15.64 16.24 11.52 8.92 7.64 4.49 5.75 3.35

15.10 15.15 15.67 16.76 12.45 9.09 7.85 4.65 6.05 3.92

- - - - - - - - - -

15.00 15.11 15.65 16.79 12.39 8.99 7.77 4.63 5.99 -

15.03 15.13 15.69 17.00 12.74 9.34 8.17 4.75 6.32 4.36

15.02 15.15 15.77 17.02 12.88 9.70 8.57 4.99 6.54 4.55

14.87 15.09 15.70 16.94 12.74 9.12 7.99 5.03 6.48 4.31

14.88 15.08 15.67 16.89 12.56 8.90 7.73 4.61 6.05 3.73

14.86 15.08 15.62 16.32 11.86 8.73 7.58 4.55 5.90 3.48

14.90 15.09 15.63 16.54 12.44 8.81 7.71 4.60 6.06 3.80

14.98 15.13 15.66 16.60 12.50 8.78 7.68 4.63 6.08 3.88

15.14 15.19 15.69 16.72 12.44 8.68 7.62 4.63 6.11 3.86

14.72 14.97 15.57 16.68 12.37 8.73 7.67 4.76 6.21 4.04

15.20 15.24 15.76 16.87 12.61 8.75 7.72 4.78 6.24 4.00

14.71 14.96 15.59 16.30 11.62 8.50 7.45 5.68 6.92 3.91

15.12 15.23 15.77 16.76 12.65 8.75 7.71 5.76 7.08 3.62

14.54 14.79 15.12 16.32 11.32 8.28 7.62 - - -

- 14.92 15.28 16.64 11.01 8.42 7.75 6.12 7.40 3.65

- 15.05 15.35 16.20 11.12 8.54 7.81 6.16 7.46 3.73

- - - - - - - - - -

14.09 14.17 14.85 15.34 10.72 8.15 7.61 5.76 7.10 3.15

14.64 14.88 15.51 15.76 11.10 8.38 7.33 4.44 5.81 3.30

14.70 14.94 15.55 15.53 11.65 8.27 7.35 4.32 5.82 3.13

14.94 15.08 15.67 16.32 12.00 8.73 7.62 4.52 6.06 3.57

14.83 15.04 15.67 16.63 12.48 9.13 7.98 4.70 6.29 4.27

14.16 14.44 15.20 16.18 12.34 9.09 7.97 4.72 6.36 4.31

13.96 14.23 15.10 16.34 11.82 8.67 7.58 4.60 6.12 4.12

13.58 13.88 14.70 15.56 11.09 8.38 7.29 4.55 5.95 3.44

14.55 14.80 15.58 15.53 11.45 8.54 7.44 4.29 5.83 3.19

14.87 15.08 15.78 16.12 11.62 8.75 7.72 4.51 5.98 3.52

14.99 15.15 15.78 16.35 12.08 9.08 7.78 4.52 6.02 3.63

- - - - - 8.91 7.52 - - -

- - - - - 8.90 7.43 - - -

- - - - - 9.12 7.65 - - -

15.03 15.16 15.79 16.26 11.87 9.12 7.65 4.54 6.04 3.61

15.09 15.21 15.82 16.52 12.36 9.37 7.92 4.59 6.14 3.76

15.19 15.23 15.79 16.69 12.64 9.21 8.11 4.54 6.16 4.05

15.16 15.21 15.76 16.80 12.63 9.30 8.16 4.58 6.18 4.12

15.23 15.25 15.80 16.84 12.69 9.57 8.40 4.61 6.24 4.22

14.96 15.13 15.78 16.86 12.57 9.30 8.13 4.75 6.38 4.98

14.84 15.04 15.73 16.81 12.41 9.22 8.06 4.74 6.36 4.23

14.87 15.08 15.74 16.62 11.94 8.94 7.72 4.54 6.03 3.50

14.82 15.01 15.75 16.33 12.08 8.98 7.71 4.58 6.12 3.63

15.08 15.14 15.74 16.15 11.73 8.85 7.66 4.47 5.98 3.44

14.52 14.75 15.44 14.80 11.60 8.82 7.57 4.50 6.02 3.48

13.52 14.17 14.91 15.75 11.24 8.67 7.49 4.51 5.97 3.43

14.98 15.12 15.76 16.15 11.65 8.88 7.69 4.52 6.04 3.50

14.63 14.82 15.50 15.52 10.75 8.59 7.42 4.35 5.79 3.07

15.03 15.12 15.73 16.39 12.08 8.88 7.73 4.53 6.14 3.66

15.03 15.12 15.71 16.56 12.31 9.08 8.12 4.64 6.23 4.07

14.88 15.05 15.70 16.81 12.59 9.63 8.81 4.82 6.46 4.39
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW34 OW35 OW36 OW37 OW38 OW39 OW40 OW41s OW41d OW42s

- - - - - - - - - -

15.06 15.15 15.78 16.99 12.79 10.10 9.27 5.16 6.66 4.56

- - - - - - - - - -

14.96 15.10 15.69 16.26 11.68 9.55 8.40 4.52 5.97 3.49

14.95 15.10 15.71 16.32 11.85 9.67 8.51 4.71 6.18 3.59

13.65 13.87 14.64 15.00 10.84 8.70 7.84 4.35 5.87 2.91

14.95 15.11 15.75 16.16 11.49 9.10 8.10 4.47 5.98 3.40

15.04 15.15 15.76 16.35 11.81 9.13 8.08 4.54 6.10 3.56

15.08 15.19 15.80 16.83 12.54 9.40 8.36 4.70 6.35 4.22

15.80 15.17 15.06 16.87 12.54 9.68 8.70 4.75 6.38 4.24

15.81 15.17 15.10 16.98 12.69 9.95 8.98 4.81 6.45 4.40

- - - - - - - - - -
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW42d OW43s OW43d OW44s OW44d OW45 OW46k OW46s OW46d OW47s

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -
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Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW42d OW43s OW43d OW44s OW44d OW45 OW46k OW46s OW46d OW47s

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

6.06 4.92 5.82 4.65 4.49 3.22 - 5.04 5.35 5.23

4.82 4.66 5.61 3.93 3.73 2.07 - 4.50 4.88 4.85

4.67 4.89 5.77 4.61 4.20 2.92 - 4.90 5.21 5.13

5.00 5.12 6.16 4.72 4.58 3.48 - 5.16 5.44 5.25

4.78 4.89 5.74 4.50 4.19 2.70 - 4.75 5.12 5.06

- - - - - - - - - -

4.81 4.88 5.72 4.23 4.06 2.48 - 4.64 5.03 5.00

5.22 5.19 6.16 4.77 4.71 3.68 - 5.22 5.51 5.27

- 5.19 6.16 4.78 4.71 - - 5.26 5.51 5.27

5.35 5.12 6.80 4.76 4.66 3.56 - 5.20 5.47 5.31

5.61 5.48 6.55 4.92 4.99 4.11 - 5.57 5.74 5.41

6.00 5.91 7.09 5.05 5.21 4.40 - 6.05 6.17 5.72

5.53 5.24 6.23 4.80 4.79 3.78 - 5.30 5.59 5.31

5.11 5.13 6.12 4.77 4.67 3.68 - 5.27 5.52 5.28

4.94 4.98 5.87 4.69 4.50 3.33 - 5.07 5.38 5.23

5.17 5.17 6.16 4.76 4.65 3.62 - 5.23 5.50 5.27

5.16 5.12 6.11 4.75 4.62 3.57 - 5.22 5.49 5.27

5.18 5.22 6.19 4.73 4.67 3.55 - 5.17 5.47 5.27

5.30 5.27 6.26 4.81 4.82 3.88 - 5.39 5.62 5.34

5.30 5.28 6.28 4.85 4.80 3.86 - 5.34 5.60 5.30

4.90 4.98 5.79 4.62 4.28 2.87 - 4.93 5.25 4.31

5.21 5.11 6.04 4.77 4.70 3.68 - 5.27 5.53 5.30

- - - 4.68 4.39 3.16 - 4.84 5.13 4.86

5.10 5.21 6.17 4.36 3.81 3.31 - 4.69 5.02 5.01

5.03 5.01 5.89 4.71 4.52 3.51 - 5.19 5.47 5.26

- - - - - - - - - -

4.59 4.67 5.61 3.94 3.49 1.85 - 4.47 4.77 4.72

4.76 4.86 5.73 4.41 3.86 2.38 4.79 4.68 5.01 5.00

4.79 4.55 5.55 4.06 3.74 2.19 4.61 4.46 4.92 4.90

5.05 4.97 5.88 4.63 4.40 3.10 - 5.16 5.73 5.18

5.50 5.50 6.56 4.86 4.82 3.93 5.55 5.62 6.35 5.33

5.59 5.74 6.84 4.87 4.90 4.02 5.69 5.40 5.87 5.40

5.05 5.21 6.33 4.79 4.83 3.90 5.52 5.49 6.03 5.32

4.83 4.93 5.73 4.24 4.52 2.86 4.86 4.78 5.17 5.10

4.75 4.53 5.45 3.50 3.51 1.69 4.44 4.33 4.73 4.59

4.97 4.94 5.81 4.58 ++ 3.14 4.98 4.83 5.26 5.17

4.95 4.98 5.88 4.67 ++ 3.39 5.11 5.05 5.40 5.22

- - - 4.12 - - - - - -

- - - 4.19 - - - - - -

- - - 4.43 - - - - - -

4.89 5.01 5.93 4.62 - 3.12 4.98 4.89 5.26 5.12

5.17 5.10 6.07 4.70 - 3.53 5.16 5.08 5.41 5.24

5.33 5.29 6.29 4.82 4.74 3.84 5.40 5.35 5.56 5.30

5.36 5.32 6.30 4.84 4.84 3.91 5.44 5.38 5.63 5.31

5.42 5.38 6.39 4.91 4.92 4.01 5.56 5.46 5.70 5.34

5.30 5.35 6.36 4.79 4.81 3.81 5.41 5.33 5.64 5.32

5.64 5.35 6.28 4.75 4.85 3.96 5.47 5.43 5.67 5.62

5.04 4.98 5.87 4.66 4.44 3.22 5.11 5.02 5.34 5.21

5.11 5.06 5.94 4.56 4.41 3.38 5.21 5.14 5.38 5.16

4.93 4.91 5.78 4.63 4.42 3.26 5.25 5.21 5.40 5.22

4.89 4.85 5.76 4.61 4.39 3.21 5.13 5.03 5.35 5.22

4.81 4.92 5.78 4.59 4.41 3.16 5.21 5.22 5.38 5.18

4.91 4.94 5.78 4.55 4.18 2.87 4.90 4.77 5.20 5.06

4.53 4.49 5.38 3.07 2.83 1.21 4.16 4.10 4.50 4.20

5.10 5.00 5.91 4.66 4.45 3.16 5.11 5.00 5.36 5.20

5.34 5.30 6.28 4.74 4.66 3.61 5.25 5.20 5.57 5.27

5.83 5.74 6.87 4.90 4.90 4.03 5.64 5.60 5.89 5.37
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW42d OW43s OW43d OW44s OW44d OW45 OW46k OW46s OW46d OW47s

- - - - - - - - - -

6.08 5.60 6.64 4.91 5.06 4.25 5.49 5.46 5.75 5.44

- - - 4.21 4.10 2.48 4.76 4.63 5.20 4.99

5.02 4.98 5.85 4.64 4.42 3.22 4.98 4.90 5.26 5.16

5.16 5.04 5.96 4.70 4.50 3.36 5.20 5.12 5.45 5.24

4.80 4.61 5.56 4.26 4.13 2.42 4.75 4.64 5.07 5.01

4.89 4.93 5.76 4.56 4.20 2.90 4.85 4.76 5.21 5.08

5.03 5.00 5.89 4.63 4.42 3.15 5.02 5.01 5.36 5.20

5.45 5.39 6.31 4.81 4.84 3.92 5.49 5.35 5.65 5.31

5.65 5.39 6.31 4.80 4.81 3.75 5.32 5.27 5.68 5.29

5.87 5.59 6.63 4.92 5.01 4.15 5.59 5.58 5.86 5.42

- - - - - - - - - -
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW47d OW48 OW49 OW50 OW51 OW52 OW53 MP54(in) MP54(out) MP55(in)

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

Keppel Quarry

2015 AMP Monitoring Report Appendix C-2
MTE File No.: 33862-100

5/19/2016



Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW47d OW48 OW49 OW50 OW51 OW52 OW53 MP54(in) MP54(out) MP55(in)

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

5.41 5.34 - - - - - - - -

4.96 4.52 - - - - - - - -

5.26 5.12 13.88 10.26 10.01 10.94 - - - -

5.49 5.40 15.22 13.17 11.72 12.80 6.93 - - -

5.18 5.03 13.85 8.32 9.99 11.01 6.18 - - -

- - - - - - - 1.27 1.32 0.36

5.11 4.85 13.94 8.93 10.07 11.15 - 0.51 0.51 0.47

5.55 5.46 15.72 13.95 12.05 13.10 9.66 0.96 0.96 0.68

5.55 - - - - - - 0.96 0.96 0.68

- 5.47 15.92 14.67 12.15 13.07 6.86 0.97 0.97 0.70

5.77 5.52 16.40 15.72 12.64 13.49 8.46 1.10 ** 0.85

6.20 5.62 16.52 16.04 12.80 13.60 8.92 1.28 ** 1.03

5.64 5.47 16.43 16.21 12.83 13.62 7.86 1.13 ** 0.86

5.57 5.45 16.19 15.35 12.50 13.43 7.06 1.01 0.98 0.73

5.43 5.36 14.64 10.10 11.16 12.21 6.46 0.94 0.92 0.58

5.55 5.44 15.55 13.34 11.91 12.87 7.28 0.98 0.99 0.68

5.53 5.43 15.78 14.42 11.98 12.90 7.35 0.98 0.98 0.70

5.52 5.43 16.00 14.87 12.22 13.16 7.49 0.97 0.97 0.69

5.65 5.53 16.02 15.11 12.42 13.36 7.96 0.98 0.99 0.71

5.63 5.50 16.17 15.07 12.43 13.35 7.11 1.02 ** 0.75

4.68 5.11 14.56 10.66 10.93 12.02 5.43 0.89 0.93 0.55

5.58 5.46 15.99 14.88 12.31 13.22 6.50 0.94 0.97 0.65

5.21 5.27 13.77 8.74 9.82 10.76 - 0.91 ++ 0.56

5.07 4.68 13.04 7.58 9.52 10.65 - ++ ++ ++

5.51 5.41 15.32 14.14 11.82 12.78 - ++ ++ ++

- - - - - - - - - -

4.83 4.37 12.52 6.81 9.00 10.46 4.92 ++ ++ ++

5.06 4.68 12.94 7.20 9.45 10.78 5.13 0.76 0.83 0.40

5.00 5.15 13.35 7.10 8.92 10.03 5.54 0.75 0.85 0.51

8.10 5.28 14.94 11.78 11.27 12.10 6.74 0.89 0.86 0.61

8.14 5.48 15.98 15.35 12.42 13.33 8.10 1.04 ** 0.82

8.35 5.50 16.02 16.02 12.48 12.35 8.28 1.07 ** 0.85

7.81 5.48 15.63 15.77 12.19 13.26 6.97 1.04 ** 0.80

5.26 5.09 14.02 11.31 10.78 11.84 6.33 0.83 0.83 0.42

4.78 4.22 13.18 9.34 8.86 10.17 6.37 0.73 0.73 0.46

5.31 5.27 14.71 12.77 10.81 11.51 6.52 ++ ++ ++

5.42 5.38 15.25 13.74 11.48 12.18 7.05 ++ ++ ++

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

5.29 5.27 14.83 12.27 11.34 12.30 6.34 ++ ++ ++

5.45 5.41 15.69 15.09 11.85 12.48 7.51 0.92 0.92 0.66

5.60 5.50 16.07 15.71 12.28 13.14 8.11 1.06 1.06 0.83

5.65 5.54 16.21 16.17 12.47 13.32 8.39 1.03 1.03 0.85

5.69 5.61 16.29 16.23 12.62 13.46 8.49 1.22 1.22 1.01

5.64 5.53 16.27 16.37 12.70 13.55 8.10 1.22 1.22 1.00

5.34 5.50 16.19 16.44 12.23 13.53 7.95 1.12 1.12 0.93

5.39 5.36 15.50 13.66 11.95 13.02 6.69 0.99 0.99 0.70

5.31 5.33 15.22 13.54 11.88 12.98 6.94 0.92 0.92 0.68

5.35 5.38 14.43 11.19 10.50 11.32 6.54 0.90 0.90 0.62

5.40 5.42 13.57 7.73 8.70 6.62 6.58 ++ ++ ++

5.36 5.35 14.24 11.82 10.57 11.22 6.60 ++ ++ ++

5.21 5.08 14.42 11.66 10.72 11.45 6.54 ++ ++ ++

4.46 3.90 12.59 8.45 8.67 10.22 5.84 0.76 0.76 0.38

5.42 5.30 15.22 13.32 11.18 11.05 6.89 0.88 0.88 0.65

5.54 5.45 15.55 14.14 11.97 12.90 7.11 0.97 0.97 0.75

5.84 5.53 16.21 15.99 12.57 13.42 8.69 1.10 1.10 0.92
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW47d OW48 OW49 OW50 OW51 OW52 OW53 MP54(in) MP54(out) MP55(in)

- - - - - - - - - -

5.83 5.57 16.39 16.40 12.77 13.58 9.02 1.17 1.17 0.97

5.20 4.85 - - - - - 0.94 0.94 0.75

5.39 5.35 14.37 10.06 10.80 11.76 6.59 0.90 0.90 ++

5.48 5.44 14.73 10.76 11.30 12.22 6.77 ++ ++ ++

5.15 4.96 12.72 7.06 9.02 10.24 - ++ ++ ++

5.24 5.10 13.86 8.25 10.12 10.90 6.47 0.84 0.84 0.51

5.38 5.33 14.50 10.12 10.75 11.50 6.71 0.89 0.89 0.60

5.68 5.50 16.06 15.60 12.41 13.30 7.99 1.03 - 0.80

5.65 5.50 16.24 16.18 12.58 13.45 8.25 1.08 1.08 0.86

5.82 5.57 16.37 16.42 12.73 13.56 8.58 1.09 1.09 0.87

- - - - - - - 0.86 0.85 0.57
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

MP55(out) MP56(in) MP56(out) MP57(in) MP57(out) OW58s OW58d OW59s OW59d OW60s

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -
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Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

MP55(out) MP56(in) MP56(out) MP57(in) MP57(out) OW58s OW58d OW59s OW59d OW60s

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

0.58 0.83 0.85 0.90 0.91 - - - - -

0.62 0.84 0.90 0.93 0.96 - - - - -

0.70 0.96 0.97 1.00 1.03 - - - - -

0.70 0.96 0.97 1.00 1.03 - - - - -

0.72 0.98 0.99 1.04 1.06 - - - - -

** 1.09 ** 1.14 1.17 - - - - -

** 1.23 ** 1.27 ** 1.22 0.97 1.28 1.16 1.23

** 1.13 1.14 1.19 1.20 1.06 0.86 1.10 1.01 1.08

** 1.03 1.03 1.10 1.11 0.94 0.71 0.97 0.89 0.95

0.67 0.94 0.94 0.97 1.01 0.84 0.62 0.80 0.78 0.80

0.74 0.97 1.01 1.03 1.08 0.91 0.69 0.92 0.85 0.92

0.73 0.97 1.00 1.04 1.07 0.92 0.71 0.93 0.85 0.93

0.71 1.00 0.99 1.06 1.07 0.91 0.75 0.95 0.84 0.93

0.72 0.99 1.00 1.06 1.07 0.91 0.71 0.96 0.86 0.95

** 0.98 0.99 1.10 ** 0.95 0.72 1.00 0.90 0.98

0.56 0.89 0.91 0.98 1.00 0.82 0.65 0.79 0.76 0.79

0.69 0.95 0.98 1.01 1.01 0.86 0.64 0.87 0.80 0.87

++ 0.87 ++ 0.97 ++ 0.80 0.62 0.82 0.78 0.81

++ ++ ++ ++ ++ ++ ++ ++ ++ ++

++ ++ ++ ++ ++ ++ ++ ++ ++ ++

- - - - - - - - - -

++ ++ ++ ++ ++ ++ ++ ++ ++ 0.48 (++)

0.58 0.77 0.84 0.90 0.91 0.72 0.44 0.60 0.64 0.66

0.53 0.89 0.78 1.04 0.91 0.67 0.49 0.62 0.44 0.60

0.61 0.85 0.88 0.94 0.94 0.78 0.55 0.77 0.72 0.76

** 1.00 1.01 1.09 1.09 0.94 0.74 1.00 0.89 0.98

** 1.01 1.03 1.10 1.10 0.97 0.73 1.02 0.91 0.99

0.80 0.97 0.99 1.07 1.06 0.92 0.67 0.98 0.87 0.96

0.42 0.76 0.76 0.88 0.88 0.72 0.43 0.53 0.67 0.60

0.46 0.69 0.69 0.81 0.81 0.65 0.44 0.50 0.58 0.60

++ ++ ++ ++ ++ ++ ++ ++ ++ 0.76

++ ++ ++ ++ ++ ++ ++ ++ ++ 0.82

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

++ ++ ++ ++ ++ ++ ++ ++ ++ 0.82

0.66 0.91 0.91 0.97 0.97 0.82 0.59 0.83 0.76 0.81

0.83 1.01 1.01 1.14 1.14 0.98 0.71 1.01 0.91 1.01

0.85 1.02 1.02 1.12 1.12 0.97 0.70 1.01 0.91 1.01

1.01 1.11 1.11 1.24 1.24 1.11 0.85 1.17 1.05 1.15

1.00 1.13 1.13 1.25 1.25 1.11 0.86 1.17 1.06 1.14

0.93 1.11 1.20 1.24 1.24 1.05 0.83 1.10 1.00 1.08

0.70 0.98 0.98 1.04 1.04 0.88 0.60 0.85 0.82 0.87

0.68 ++ ++ 0.99 0.99 0.82 0.56 0.82 0.76 0.80

0.62 0.85 0.85 0.97 0.97 0.80 0.53 0.74 0.74 0.75

++ ++ ++ ++ ++ ++ ++ ++ ++ ++

++ ++ ++ ++ ++ ++ ++ ++ ++ ++

++ 0.80 0.80 0.94 0.94 0.78 0.54 0.72 0.71 0.73

0.38 0.79 0.79 0.89 0.89 0.69 0.46 0.50 0.61 0.62

0.65 0.83 0.83 0.97 0.97 0.81 0.60 0.80 0.76 0.80

0.75 0.90 0.90 1.02 1.02 0.86 0.62 0.89 0.82 0.87

0.92 1.02 1.02 1.14 1.14 1.00 0.78 1.07 0.94 1.05
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

MP55(out) MP56(in) MP56(out) MP57(in) MP57(out) OW58s OW58d OW59s OW59d OW60s

- - - - - - - - - -

0.97 1.10 1.10 1.21 1.21 1.08 0.86 1.13 1.02 1.10

0.75 0.96 0.96 1.02 1.02 0.82 0.63 0.75 0.78 0.80

++ ++ ++ ++ ++ 0.80 ++ 0.75 0.74 0.76

++ ++ ++ ++ ++ ++ ++ ++ ++ ++

++ ++ ++ ++ ++ ++ ++ ++ ++ 0.62

0.51 0.72 0.72 0.91 0.91 0.73 0.49 0.65 0.66 0.68

0.60 0.77 0.77 0.93 0.93 0.78 0.57 0.76 0.72 0.75

0.80 0.90 0.90 1.08 1.08 0.92 0.72 0.97 0.87 0.96

0.86 0.98 0.98 1.11 1.11 0.95 0.76 1.03 0.92 1.01

0.87 1.00 1.00 1.12 1.12 0.98 0.79 1.04 0.93 1.01

0.63 0.86 0.90 0.97 0.96 0.80 0.57 0.80 0.75 0.78
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW60d OW62k OW62s OW62d OW63s OW63d OW64s OW64d OW65s OW65d

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -
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Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW60d OW62k OW62s OW62d OW63s OW63d OW64s OW64d OW65s OW65d

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

1.02 - - - - - - - - -

0.86 - - - - - - - - -

0.74 - - - - - - - - -

0.64 - - - - - - - - -

0.72 - - - - - - - - -

0.72 - - - - - - - - -

0.71 - - - - - - - - -

0.72 - - - - - - - - -

0.76 - - - - - - - - -

0.61 - - - - - - - - -

0.78 - - - - - - - - -

0.65 - - - - - - - - -

++ - - - - - - - - -

++ - - - - - - - - -

- - - - - - - - - -

0.46 (++) - - - - - - - - -

0.51 1.63 1.22 1.07 - - - - - -

0.62 1.47 1.03 0.83 - - - - - -

0.58 1.80 1.27 1.38 - - - - - -

0.75 2.28 1.80 1.80 - - - - - -

0.77 2.38 1.91 1.92 - - - - - -

0.74 2.25 1.78 1.78 - - - - - -

0.46 1.49 1.01 1.07 - - - - - -

0.43 1.37 0.90 0.79 - - - - - -

0.59 1.74 1.34 1.30 - - - - - -

0.63 1.77 1.41 1.39 - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

0.65 1.77 1.39 1.37 - - - - - -

0.62 1.83 1.46 1.39 - - - - - -

0.78 2.03 1.60 1.62 - - - - - -

0.77 2.12 1.67 1.66 - - - - - -

0.91 2.62 2.05 2.03 - - - - - -

0.92 2.48 1.90 1.84 - - - - - -

0.86 2.34 1.80 1.74 - - - - - -

0.68 1.74 1.35 1.34 - - - - - -

0.61 1.77 1.41 1.39 - - - - - -

0.59 1.65 1.28 1.33 - - - - - -

++ 1.71 1.35 1.36 - - - - - -

++ 1.68 1.31 1.34 - - - - - -

0.58 1.66 1.30 1.32 - - - - - -

0.47 1.09 0.51 0.57 - - - - - -

0.62 1.80 1.41 1.41 - - - - - -

0.67 1.89 1.50 1.51 - - - - - -

0.81 1.93 1.59 1.62 - - - - - -
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW60d OW62k OW62s OW62d OW63s OW63d OW64s OW64d OW65s OW65d

- - - - - - - - - -

0.89 2.83 2.20 2.18 - - - - - -

0.63 1.65 1.21 1.18 - - - - - -

0.59 1.69 1.32 1.32 - - - - - -

++ 1.73 1.38 1.36 - - - - - -

++ 1.46 1.06 0.92 - - - - - -

0.52 1.68 1.27 1.22 - - - - - -

0.59 1.74 1.35 1.26 - - - - - -

0.74 2.09 1.67 1.61 - - - - - -

0.78 2.28 1.81 1.71 - - - - - -

0.80 2.43 1.92 1.80 - - - - - -

0.61 1.72 1.34 1.25 - - - - - -
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Table C-2.1 : Historical Groundwater Levels (2003-2014)
Location
15-Sep-03
17-Oct-03
28-Nov-03
26-Feb-04
26-Apr-04
14-May-04
21-May-04
28-May-04
4-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
9-Jul-04
16-Jul-04
22-Jul-04
29-Jul-04
5-Aug-04
13-Aug-04
19-Aug-04
26-Aug-04
2-Sep-04
9-Sep-04
16-Sep-04
23-Sep-04
7-Oct-04
14-Oct-04
21-Oct-04
28-Oct-04
3-Nov-04
11-Nov-04
18-Nov-04
25-Nov-04
2-Dec-04
9-Dec-04
16-Dec-04
23-Dec-04
13-Jan-05
31-Jan-05
21-Feb-05
24-Mar-05
26-Apr-05
10-May-05
24-May-05
1-Jun-05
10-Jun-05
17-Jun-05
24-Jun-05
30-Jun-05
8-Jul-05
15-Jul-05
22-Jul-05
28-Jul-05
4-Aug-05
12-Aug-05
18-Aug-05
26-Aug-05
2-Sep-05
9-Sep-05
15-Sep-05
23-Sep-05
30-Sep-05
7-Oct-05
14-Oct-05
21-Oct-05
28-Oct-05
4-Nov-05
11-Nov-05
2-Dec-05
21-Apr-06
15-Aug-06
14-Sep-06
28-Sep-06
5-Oct-06
6-Oct-06
10-Oct-06
17-Oct-06
20-Oct-06
27-Oct-06
3-Nov-06

OW71k OW71s OW71d TP16 TP17 TP18 TP19 SG1 (plate) S8 S13

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - 1.99 2.05 5.07 1.58 - - -

- - - 2.01 1.98 4.98 1.57 - - -

- - - 1.85 1.84 4.81 1.44 - - -

- - - 1.73 1.69 4.75 1.43 - - -
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Location
15-Sep-036-Nov-06
10-Nov-06
14-Nov-06
17-Nov-06
24-Nov-06
1-Dec-06
15-Dec-06
26-Jan-07
9-Apr-07

21-Jun-07
27-Jul-07
22-Aug-07
31-Aug-07
26-Sep-07
19-Oct-07
17-Nov-07
20-Dec-07
7-Mar-08
3-Jun-08
29-Jul-08
18-Aug-08
23-Sep-08
29-Oct-08
26-Nov-08
18-Dec-08
6-Jan-09
20-Jan-09
24-Mar-09
8-Apr-09
15-Apr-09
6-Jun-09
12-Jun-09
8-Jul-09

20-Aug-09
16-Sep-09
20-Oct-09
27-Nov-09
29-Mar-10
30-Apr-10
25-May-10
25-Jun-10
26-Jul-10
26-Aug-10
4-Oct-10
1-Nov-10
6-Dec-10
6-Jan-11
9-Feb-11
25-Feb-11
23-Mar-11
4-May-11
24-May-11
27-Jun-11
26-Jul-11
30-Aug-11
22-Sep-11
26-Oct-11
29-Nov-11
11-Jan-12
27-Feb-12
8-Mar-12
15-Mar-12
21-Mar-12
29-Mar-12
25-Apr-12
28-May-12
13-Jun-12
11-Jul-12
30-Aug-12
25-Sep-12
24-Oct-12
27-Nov-12
19-Dec-12
28-Jan-13
27-Feb-13
26-Mar-13
23-Apr-13
27-May-13
17-Jun-13
29-Jul-13

OW71k OW71s OW71d TP16 TP17 TP18 TP19 SG1 (plate) S8 S13

- - - - - - - - - -

- - - 1.62 1.58 4.65 1.37 - - -

- - - - - - - - - -

- - - 1.52 1.54 4.64 1.34 - - -

- - - 1.63 1.61 4.72 1.38 - - -

- - - 1.27 1.53 4.66 1.35 - - -

- - - Submerged 1.30 4.29 1.15 - - -

- - - 1.51 1.62 4.76 1.39 - - -

- - - Submerged 1.42 4.55 1.26 - - -

- - - 2.07 1.91 4.88 1.54 0.37 - -

- - - 2.35 2.15 5.12 1.78 - - -

- - - 2.64 2.40 5.38 2.04 - - -

- - - 2.56 2.32 5.29 1.97 - - -

- - - - - - - - - -

- - - 2.56 2.34 5.34 1.99 - - -

- - - 2.32 2.17 5.18 1.82 0.35 - -

- - - 2.09 1.98 4.99 1.63 0.43 - -

- - - 1.28 1.51 4.65 1.35 0.60 - -

- - - 1.78 1.70 4.73 1.39 - - -

- - - 2.12 1.94 4.90 1.56 - - -

- - - 2.11 1.94 4.96 1.57 - - -

- - - 2.05 1.91 4.88 1.53 - - -

- - - 1.89 1.81 4.82 1.48 - - -

- - - 1.45 1.56 4.66 1.34 - - -

- - - - - - - - - -

- - - - - - - - - -

- - - 1.50 1.70 4.72 1.37 0.45 - -

- - - 1.24 1.60 4.53 1.27 0.54 - -

- - - 1.20 - - - - - -

- - - 1.24 1.47 4.55 1.26 - - -

- - - 1.88 1.80 4.77 1.42 0.41 - -

- - - - - - - 0.41 0.90 0.67

- - - 1.88 1.82 4.75 1.44 0.45 - -

- - - 2.15 2.00 4.92 1.61 0.27 - -

- - - 2.34 2.20 5.11 1.78 - - -

- - - 2.10 2.02 4.95 1.59 0.39 - -

- - - 1.91 1.89 4.79 1.44 0.41 - -

- - - 1.60 1.61 4.67 1.33 0.48 - 0.62

- - - 1.89 1.85 4.76 1.44 0.42 0.87 0.67

- - - 1.91 1.86 4.77 1.45 0.43 - -

- - - 1.93 1.89 4.78 1.44 0.45 - -

- - - 1.97 1.90 4.80 1.46 0.39 - -

- - - 2.04 1.94 4.84 1.48 0.40 - -

- - - 1.42 1.63 4.65 1.43 0.50 0.76 -

- - - 1.81 1.78 4.72 1.56 0.44 - -

- - - 1.64 1.67 4.62 1.45 - - -

- - - 2.06 ++ 4.46 ++ ++ ++ ++

- - - 1.73 - 4.68 ++ ++ ++ ++

- - - - - - - - - -

- - - 1.22 1.31 4.34 ++ 0.41 - -

2.65 2.60 2.56 1.22 1.42 4.45 1.19 0.57 0.61 0.18

3.06 3.26 2.97 1.39 1.31 4.35 1.27 0.59 0.80 0.21

3.07 2.97 2.97 1.49 1.62 4.60 1.30 - - -

3.48 3.31 3.37 2.06 1.97 4.81 1.50 0.28 - 0.50

3.51 3.40 3.43 2.09 1.98 4.86 1.51 0.29 - 0.68

3.41 3.29 3.29 2.02 1.93 4.79 1.47 0.30 0.93 0.57

2.58 2.60 2.54 1.20 1.35 4.48 1.21 0.52 0.69 0.33

2.46 2.60 2.40 1.22 1.31 4.26 1.13 0.55 0.69 0.33

3.00 2.96 2.92 ++ 1.56 4.60 1.29 0.55 0.79 0.33

3.10 3.01 3.01 1.66 1.53 4.67 1.34 0.53 0.84 0.36

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

3.00 2.82 2.91 1.54 1.64 4.67 1.36 0.55 0.87 0.32

3.14 3.01 3.06 1.79 1.70 4.67 1.34 0.53 0.86 0.36

3.34 3.19 3.23 2.02 0.98 4.83 1.52 0.39 1.01 0.51

3.36 3.20 3.27 2.05 0.98 4.84 1.52 0.38 0.95 0.50

3.50 3.31 3.42 1.96 2.14 4.99 1.66 0.30 1.10 0.60

3.37 3.20 3.30 2.12 2.22 5.00 1.66 0.35 1.15 0.53

3.24 3.11 3.20 2.05 2.09 4.92 1.59 0.38 1.12 0.46

2.96 2.84 2.88 1.69 1.74 4.69 1.38 0.48 0.82 0.32

3.07 2.93 2.97 1.48 1.68 4.68 1.34 0.49 0.94 0.32

2.91 2.85 2.88 1.26 1.56 4.60 1.31 0.50 0.92 0.31

3.05 2.97 2.99 1.32 ++ 4.62 1.30 0.49 0.95 0.30

2.94 2.84 2.86 ++ ++ 4.56 ++ 0.52 0.87 0.32

2.87 2.78 2.79 1.23 1.53 4.59 1.29 0.54 0.80 0.31

2.40 2.17 2.31 1.20 1.33 4.32 1.16 0.60 0.77 0.25

3.06 2.98 2.99 1.49 1.67 4.65 1.33 0.49 0.83 0.36

3.24 3.10 3.15 1.83 1.84 4.72 1.40 0.45 0.87 0.41

3.50 3.35 3.41 2.15 2.03 4.89 1.55 0.18 1.00 0.74
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Location
15-Sep-0331-Aug-13
19-Sep-13
25-Oct-13
30-Nov-13
18-Dec-13
15-Mar-14
28-Apr-14
24-May-14
27-Jun-14
15-Jul-14
12-Sep-14
23-Oct-14

Notes:
**

++ = frozen

- = not measured

OW71k OW71s OW71d TP16 TP17 TP18 TP19 SG1 (plate) S8 S13

- - - - - - - - - -

3.41 3.24 3.38 2.18 2.09 4.97 1.63 0.33 1.08 0.54

2.73 2.65 2.69 1.43 1.58 4.57 1.35 0.53 0.84 0.30

2.90 2.85 2.86 1.28 1.58 4.61 1.29 0.51 0.85 0.33

3.06 3.00 3.01 1.37 1.62 4.76 1.39 0.50 0.87 0.39

2.59 2.51 2.56 1.13 1.34 ++ ++ ++ 0.68 -

2.77 2.71 2.71 1.21 1.47 4.50 1.23 0.57 0.80 0.29

3.01 2.90 2.93 1.38 1.61 4.60 1.29 0.50 0.83 0.35

3.34 3.22 3.27 2.01 1.94 4.80 1.47 0.39 0.94 0.48

3.31 3.16 3.26 2.09 2.00 4.86 1.53 0.51 1.01 0.45

3.46 3.32 3.41 2.06 1.96 4.86 1.53 0.39 0.99 0.48

3.02 2.92 2.94 - 1.64 4.63 1.32 0.50 0.80 0.24
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location
OW3 OW4 OW7s OW7d OW8s OW8d OW9s OW9d OW10s OW10d OW11s OW11d

Ref. 

Elevation
252.13 251.4 251.68 251.51 247.72 247.60 247.08 246.83 248.58 248.54 249.63 249.56

15-Sep-03 237.19 244.03 246.83 243.29 243.52 242.85 242.45 242.54 245.53 245.50 243.44 243.45

17-Oct-03 236.48 247.93 247.83 244.08 243.94 243.53 243.19 243.32 246.38 246.24 243.69 244.01

28-Nov-03 236.45 247.77 247.87 244.17 244.47 243.86 243.34 243.65 246.36 246.38 243.75 244.21

26-Feb-04 236.50 - 247.80 243.95 243.89 243.46 243.06 243.26 246.40 246.24 243.57 244.06

26-Apr-04 236.43 247.59 247.86 244.05 243.95 243.58 243.14 243.33 246.33 246.22 243.54 244.10

14-May-04 236.47 247.45 247.86 244.15 244.35 243.73 243.28 243.48 246.33 246.29 243.68 244.21

21-May-04 236.47 247.45 247.83 243.96 244.06 243.60 243.13 243.32 246.28 246.14 243.51 244.11

28-May-04 - - 247.99 244.41 245.25 244.38 243.83 243.57 247.29 247.03 245.94 245.37

4-Jun-04 - - 247.83 244.06 244.38 243.86 243.31 243.54 246.31 246.26 243.70 244.20

11-Jun-04 236.40 247.45 247.73 243.97 243.98 243.58 243.01 243.27 246.21 246.12 243.47 244.00

17-Jun-04 - - 247.72 243.93 243.88 243.50 242.94 243.19 246.18 246.09 243.45 243.95

25-Jun-04 - - 247.84 243.85 243.85 243.44 242.99 243.17 246.32 246.04 243.59 243.94

9-Jul-04 - - 247.56 243.72 243.82 243.34 242.87 243.06 246.02 245.94 243.44 243.87

16-Jul-04 - - 247.91 243.77 243.83 243.37 243.06 243.18 246.42 246.02 243.75 243.96

22-Jul-04 - - 247.75 243.84 243.89 243.44 242.97 243.18 246.23 246.09 243.46 243.99

29-Jul-04 236.44 244.65 247.60 243.65 243.84 243.33 242.86 243.06 245.97 245.92 243.45 243.88

5-Aug-04 - - 247.60 243.65 243.84 243.33 242.86 243.06 245.97 245.92 243.45 243.88

13-Aug-04 - - 247.35 243.40 243.77 243.19 242.74 242.92 245.79 245.75 243.46 243.75

19-Aug-04 236.41 243.44 247.24 243.35 243.73 243.15 242.70 242.88 245.79 245.73 243.46 244.28

26-Aug-04 - - 247.09 243.21 243.72 243.04 242.63 242.78 245.67 245.61 243.45 243.64

2-Sep-04 - - 247.01 243.15 243.68 243.01 242.64 242.76 245.63 245.58 243.46 243.63

9-Sep-04 - - 246.91 243.03 243.66 242.98 242.61 242.72 245.60 245.56 243.46 243.61

16-Sep-04 236.42 242.63 246.74 242.95 243.64 242.95 242.56 242.67 245.52 245.52 243.46 243.57

23-Sep-04 - - 246.58 242.80 243.55 242.80 242.48 242.52 245.41 245.38 243.45 243.45

7-Oct-04 - - 246.37 242.58 243.49 242.65 242.28 242.32 245.24 245.19 243.45 243.32

14-Oct-04 236.38 242.25 246.32 242.58 243.49 242.71 242.25 242.32 245.21 245.21 243.45 243.34

21-Oct-04 - - 246.85 242.84 243.50 242.71 242.55 242.54 245.96 245.51 243.45 243.49

28-Oct-04 - - 246.85 242.84 243.51 242.80 242.61 242.68 245.96 245.62 243.45 243.61

3-Nov-04 - - 247.12 242.88 243.54 242.88 242.75 242.80 246.18 245.74 243.47 243.70

11-Nov-04 - - 247.30 243.02 243.62 242.99 242.84 242.92 246.20 245.86 243.45 243.81

18-Nov-04 - - 247.25 243.03 243.66 243.07 242.85 242.96 246.15 245.88 243.45 243.83

25-Nov-04 236.47 243.02 247.26 243.05 243.66 243.13 242.87 242.98 246.26 245.92 243.45 243.83

2-Dec-04 - - 247.90 243.47 243.88 243.32 243.32 243.33 246.51 246.19 244.15 244.17

9-Dec-04 - - 248.03 243.75 244.74 243.62 243.61 243.65 246.67 246.40 244.85 244.55

16-Dec-04 - - 247.87 243.68 244.57 243.82 243.39 243.63 246.44 246.37 244.03 244.43

23-Dec-04 236.45 244.15 247.77 243.58 244.33 243.66 243.21 243.39 246.28 246.24 243.48 244.12

13-Jan-05 - 242.57 248.18 243.71 244.76 243.91 243.79 243.72 246.71 246.43 244.55 244.49

31-Jan-05 - 241.98 247.70 243.56 244.07 243.58 243.07 243.31 246.22 246.22 243.45 244.14

21-Feb-05 236.42 241.52 247.83 243.65 244.08 243.60 243.19 243.39 246.37 246.30 243.69 244.24

24-Mar-05 236.51 241.66 247.79 243.49 243.90 243.47 243.06 243.26 246.34 246.17 243.55 244.15

26-Apr-05 236.64 242.75 247.98 243.75 244.22 243.64 243.47 243.51 246.48 246.25 244.36 244.36

10-May-05 - 242.03 247.79 243.67 244.15 243.63 243.16 243.38 246.28 246.16 243.50 244.22

24-May-05 - 241.33 247.48 243.41 243.86 243.41 242.96 243.16 246.11 246.02 243.45 244.05

1-Jun-05 - 240.48 247.58 243.37 243.82 243.32 242.89 243.09 246.03 245.95 243.45 244.00

10-Jun-05 - - 247.47 243.24 243.79 243.24 242.83 243.01 245.88 245.81 243.45 243.92

17-Jun-05 - 240.31 247.59 243.27 243.77 243.19 242.83 243.01 246.00 245.82 243.45 243.90

24-Jun-05 - 240.30 247.52 243.26 243.75 243.15 242.81 242.96 245.93 245.81 243.45 243.90

30-Jun-05 - - 247.40 243.18 243.69 243.12 242.74 242.91 245.82 245.73 243.45 243.87

8-Jul-05 - 240.01 247.21 243.01 243.68 242.97 242.65 242.77 245.64 245.57 243.44 243.74

15-Jul-05 - 239.87 247.03 242.88 243.64 242.88 242.56 242.63 245.50 245.46 243.44 243.65

22-Jul-05 - 239.74 246.86 242.76 243.58 242.75 242.45 242.47 245.35 245.34 243.44 243.56

28-Jul-05 - 239.66 246.71 242.66 243.53 242.67 242.34 242.36 245.24 245.25 243.45 243.48

4-Aug-05 - - 247.02 242.73 243.49 242.62 242.35 242.35 245.18 245.23 243.44 243.46

12-Aug-05 236.39 239.85 246.90 242.76 243.47 242.54 242.28 242.27 245.24 245.28 243.44 243.46

18-Aug-05 236.41 239.76 246.71 242.67 243.41 242.45 242.20 241.99 245.22 245.23 243.45 243.41

26-Aug-05 - 239.94 247.22 242.92 243.37 242.62 242.20 242.37 245.42 245.39 243.44 243.54

2-Sep-05 - 239.92 247.09 242.86 243.35 242.57 242.45 242.39 245.52 245.42 243.45 243.56

9-Sep-05 - 240.36 246.87 242.75 243.29 242.48 242.48 242.39 245.51 245.40 243.45 243.56

15-Sep-05 - 240.23 246.69 242.64 243.23 242.47 242.43 242.35 245.44 245.32 243.45 243.50

23-Sep-05 - 240.01 246.47 242.53 243.15 242.40 242.31 242.23 245.34 245.30 243.45 243.43

30-Sep-05 - 240.22 247.50 242.88 243.19 242.50 242.54 242.43 245.70 245.63 243.44 243.58

7-Oct-05 - 240.44 247.38 242.99 243.21 242.61 242.61 242.59 246.06 245.84 243.44 243.73

14-Oct-05 - 239.98 247.19 242.89 243.22 242.67 242.69 242.66 245.98 245.80 243.44 243.77

21-Oct-05 - 239.16 246.98 242.75 243.21 242.66 242.72 242.68 245.90 245.70 243.43 243.74

28-Oct-05 - 239.65 246.91 242.64 243.19 242.67 242.74 242.69 245.92 245.68 243.44 243.72

4-Nov-05 - 239.52 246.93 242.47 243.26 242.81 242.84 242.81 246.12 245.89 243.44 243.84

11-Nov-05 - 241.20 247.76 243.24 243.65 243.12 243.06 243.07 246.31 246.20 243.46 244.05

2-Dec-05 - 242.95 247.92 243.64 245.02 244.03 243.66 243.87 246.52 246.67 244.90 244.98

21-Apr-06 - 241.11 247.83 243.56 244.28 243.75 243.26 243.49 246.29 246.27 243.61 244.31

15-Aug-06 - 238.10 247.44 242.94 243.63 243.10 242.77 242.82 245.93 245.83 243.44 243.86

14-Sep-06 - 237.45 246.85 242.41 243.52 242.80 242.70 242.70 245.76 245.60 243.45 243.72

28-Sep-06 236.45 237.96 246.73 242.30 - - - - 245.79 245.57 243.45 243.72

5-Oct-06 236.43 238.23 246.82 242.22 243.46 242.73 242.75 242.68 245.80 245.49 243.45 243.70

6-Oct-06 236.45 238.20 246.82 242.24 243.46 242.70 242.75 242.68 245.82 245.54 243.45 243.70

10-Oct-06 - - - - - - - - - - - -

17-Oct-06 236.50 238.13 247.71 242.64 - - - - - - - -
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Monitoring 

Location
OW3 OW4 OW7s OW7d OW8s OW8d OW9s OW9d OW10s OW10d OW11s OW11d

Ref. 

Elevation
252.13 251.4 251.68 251.51 247.72 247.60 247.08 246.83 248.58 248.54 249.63 249.56

20-Oct-06 236.50 239.87 247.78 242.87 243.82 243.11 243.18 243.06 246.38 246.08 243.63 244.02

27-Oct-06 236.52 239.93 247.84 243.16 244.03 243.38 243.28 243.24 246.40 246.22 243.84 244.24

3-Nov-06 236.56 240.51 247.82 243.20 244.43 243.56 243.32 243.34 246.38 246.28 243.89 244.34

6-Nov-06 236.70 240.94 247.88 243.22 - - - - - - - -

10-Nov-06 236.54 241.03 247.88 243.26 244.61 243.63 243.41 243.41 246.44 246.30 244.16 244.41

14-Nov-06 236.54 241.04 247.87 243.30 - - - - 246.44 246.35 - -

17-Nov-06 236.77 241.11 247.91 243.26 244.56 243.66 243.46 243.46 246.45 246.32 244.20 244.40

24-Nov-06 236.50 240.59 247.81 243.23 244.41 243.62 243.30 243.38 246.36 246.26 243.74 244.31

1-Dec-06 236.77 241.09 247.96 243.32 244.30 243.68 243.42 243.43 246.62 246.33 244.30 244.38

15-Dec-06 237.03 241.54 248.00 243.50 245.29 243.94 243.85 243.76 246.75 246.63 245.19 244.89

26-Jan-07 236.45 239.80 247.77 243.25 243.99 243.57 243.09 243.28 246.29 246.23 243.49 244.16

9-Apr-07 236.52 241.08 247.86 243.40 244.67 243.89 243.49 243.61 246.44 246.38 244.05 244.46

21-Jun-07 236.48 238.27 247.58 242.83 243.82 243.28 242.87 243.03 245.94 245.83 243.45 243.97

27-Jul-07 236.44 238.15 246.94 242.45 243.65 242.90 242.64 242.70 245.61 245.44 243.44 243.69

22-Aug-07 236.41 237.82 246.29 242.00 243.43 242.52 242.27 242.25 245.19 245.07 243.45 243.37

31-Aug-07 236.42 238.09 246.41 242.01 243.37 242.45 242.26 242.22 245.34 245.23 243.44 243.40

26-Sep-07 236.41 237.70 246.18 241.80 243.18 242.35 242.37 242.24 245.37 245.18 243.44 243.40

19-Oct-07 236.41 237.71 246.28 241.73 243.07 242.31 242.50 242.32 245.54 245.29 243.45 243.46

17-Nov-07 236.45 238.14 247.05 242.01 243.38 242.68 242.85 242.69 246.19 245.84 243.45 243.78

20-Dec-07 236.50 238.27 247.66 242.50 243.83 243.24 243.03 243.03 246.32 246.12 243.45 244.03

7-Mar-08 236.54 238.43 247.82 242.84 244.33 243.65 243.31 243.43 - - 244.32 244.40

3-Jun-08 236.43 237.70 247.71 242.65 243.91 243.42 243.04 243.16 246.34 246.11 243.52 244.06

29-Jul-08 236.43 239.77 247.28 242.63 243.76 243.12 242.79 242.87 245.93 245.83 243.45 243.87

18-Aug-08 236.45 239.60 247.28 242.58 243.72 243.07 242.82 242.88 246.03 245.88 243.45 243.88

23-Sep-08 236.41 239.14 247.43 242.64 243.78 243.08 242.89 242.91 246.06 245.92 243.45 243.91

29-Oct-08 236.42 239.26 247.66 242.70 243.82 243.15 243.06 243.02 246.39 246.15 243.53 243.99

26-Nov-08 236.42 240.07 247.79 243.08 244.37 243.62 243.26 243.32 246.39 246.33 243.57 244.22

18-Dec-08 - - - - - - - - - - - -

6-Jan-09 236.41 240.01 247.68 243.15 244.45 243.79 243.46 243.64 246.52 246.33 243.71 243.66

20-Jan-09 236.50 239.41 247.66 243.12 243.98 243.56 242.93 243.23 246.16 246.22 243.44 244.10

24-Mar-09 236.52 240.37 248.32 243.21 244.65 243.84 243.48 243.57 246.42 246.42 244.02 244.45

8-Apr-09 - - - - - - - - - - - -

15-Apr-09 236.49 240.82 247.81 243.27 244.10 243.75 243.46 243.54 246.50 246.43 244.46 244.55

6-Jun-09 236.40 239.27 247.59 242.94 243.86 243.33 242.93 243.08 246.25 245.99 243.46 243.99

12-Jun-09 - - - - - - - - 246.10 246.02 243.47 244.01

8-Jul-09 236.43 239.31 247.68 243.00 243.87 243.30 242.98 243.08 246.13 246.29 243.47 244.01

20-Aug-09 236.45 238.37 247.11 242.56 243.70 242.97 242.74 242.81 245.85 245.71 243.46 243.81

16-Sep-09 236.42 238.06 246.45 242.23 243.57 242.70 242.48 242.46 245.43 245.40 243.47 243.52

20-Oct-09 236.42 238.47 247.45 242.72 243.67 242.95 242.92 242.91 246.18 246.05 243.47 243.93

27-Nov-09 236.45 238.58 247.62 242.95 243.90 243.34 242.98 243.09 246.09 246.13 243.47 244.05

29-Mar-10 236.42 239.47 247.74 243.11 244.25 243.56 243.20 243.29 246.28 246.26 243.51 244.19

30-Apr-10 236.43 238.95 247.63 242.94 243.91 243.35 242.96 243.09 246.31 246.30 243.47 244.03

25-May-10 236.46 239.03 247.68 242.99 243.90 243.32 242.97 243.10 246.09 246.09 243.46 244.04

25-Jun-10 236.49 239.16 247.72 243.02 243.85 243.22 242.99 243.05 246.16 246.46 243.49 244.02

26-Jul-10 236.48 238.45 247.59 242.87 243.91 243.15 242.91 242.96 246.21 245.94 243.45 243.89

26-Aug-10 236.49 238.42 247.63 242.86 243.82 243.16 243.22 243.63 246.26 246.05 243.45 243.91

4-Oct-10 236.45 239.34 247.80 243.18 244.48 243.54 243.28 243.33 246.60 246.37 243.78 244.19

1-Nov-10 236.30 238.49 247.18 242.90 243.85 243.26 243.29 242.69 246.40 246.14 243.45 243.88

6-Dec-10 236.57 238.89 247.48 243.09 - - 243.40 243.44 246.46 246.23 244.84 245.27

6-Jan-11 236.28 238.92 247.86 243.50 243.79 243.44 243.57 243.59 246.37 246.14 244.21 244.59

9-Feb-11 236.39 238.75 247.74 243.20 243.83 243.48 243.00 243.19 246.58 246.28 243.53 244.44

25-Feb-11 236.45 - - - 243.80 243.40 - - - - - -

23-Mar-11 236.62 238.81 248.22 243.60 243.87 243.50 244.07 243.57 246.73 246.72 244.29 244.66

4-May-11 236.49 240.24 247.85 243.36 244.68 243.84 243.60 243.66 246.39 246.49 244.21 244.63

24-May-11 236.91 240.30 248.02 243.33 245.01 243.59 243.63 243.68 246.71 246.44 244.60 244.88

27-Jun-11 236.46 239.31 247.80 243.13 243.94 243.43 243.13 243.25 246.33 246.28 243.57 244.17

26-Jul-11 236.43 237.84 247.32 242.68 242.75 242.66 242.75 242.90 245.74 245.77 243.47 243.83

30-Aug-11 236.57 237.85 247.11 242.63 243.72 242.98 242.70 242.79 245.72 245.62 243.47 243.76

22-Sep-11 236.51 237.92 247.73 242.98 243.82 243.15 242.81 242.92 245.89 245.77 243.93 244.40

26-Oct-11 236.45 238.56 247.79 243.42 244.59 243.75 243.66 243.63 246.51 246.41 244.11 244.57

29-Nov-11 236.74 240.47 248.05 243.25 244.82 243.84 243.86 243.76 246.73 246.45 244.67 244.90

11-Jan-12 236.47 238.38 247.81 243.02 244.17 243.60 243.21 243.36 246.54 246.29 244.20 244.29

27-Feb-12 236.43 238.82 247.75 243.08 243.97 243.54 243.53 242.84 246.38 246.30 244.08 244.18

8-Mar-12 - - 248.15 242.95 - - - - 246.76 246.41 - -

15-Mar-12 - - 247.91 243.46 - - - - 246.57 246.39 - -

21-Mar-12 - - 247.81 243.27 - - - - 246.44 246.35 - -

29-Mar-12 236.43 238.86 247.81 243.27 244.11 243.58 243.19 243.35 246.38 246.28 243.91 244.31

25-Apr-12 236.46 238.46 247.66 242.87 243.89 243.41 243.04 243.15 246.36 246.14 243.54 244.03

28-May-12 236.45 238.14 247.50 242.66 243.87 243.30 242.86 243.05 245.98 245.93 243.47 243.98

13-Jun-12 236.46 238.11 247.44 242.61 243.80 243.17 242.83 242.97 246.06 245.89 243.46 243.89

11-Jul-12 236.35 237.76 247.00 242.39 243.32 242.90 242.66 242.77 245.98 245.70 243.46 243.75

30-Aug-12 236.43 238.06 247.38 242.52 243.66 242.92 242.83 242.84 246.18 245.92 243.46 243.80

25-Sep-12 236.44 238.07 247.49 242.55 243.73 242.93 242.93 242.89 246.38 245.98 243.47 243.83

24-Oct-12 236.51 238.57 247.72 242.94 244.27 243.46 243.22 243.26 246.36 246.29 243.79 244.19

27-Nov-12 236.45 238.60 247.71 242.96 244.31 243.49 243.10 243.25 246.59 246.40 244.37 244.32

19-Dec-12 236.48 238.87 247.80 243.07 243.89 243.64 243.30 243.38 246.44 246.31 243.65 244.24

28-Jan-13 236.46 238.75 247.78 243.15 243.93 243.68 243.14 243.33 246.45 246.38 243.60 244.24

27-Feb-13 236.42 238.62 247.83 243.35 243.91 243.69 243.25 243.41 246.46 246.35 243.87 244.33
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Monitoring 

Location
OW3 OW4 OW7s OW7d OW8s OW8d OW9s OW9d OW10s OW10d OW11s OW11d

Ref. 

Elevation
252.13 251.4 251.68 251.51 247.72 247.60 247.08 246.83 248.58 248.54 249.63 249.56

26-Mar-13 236.68 238.81 247.79 243.09 243.90 243.65 243.31 243.46 246.44 246.38 244.06 244.37

23-Apr-13 236.86 239.16 247.90 243.41 244.28 244.14 243.87 243.99 246.96 246.80 245.07 245.28

27-May-13 236.61 238.71 247.75 242.97 243.93 243.40 243.12 243.25 246.22 246.16 243.53 244.04

17-Jun-13 236.42 238.05 247.52 242.68 243.87 243.30 242.92 243.10 246.20 245.98 243.61 243.93

29-Jul-13 236.41 237.65 246.86 242.20 243.80 243.25 242.67 242.85 245.84 245.67 243.48 243.62

31-Aug-13 - - - - - - - - - - - -

19-Sep-13 236.38 237.30 246.56 241.97 243.52 242.75 242.75 242.73 246.06 245.66 243.47 243.76

25-Oct-13 - - - - - - 243.45 243.33 246.50 246.34 244.49 244.48

30-Nov-13 - 238.20 247.78 242.83 244.26 243.62 243.29 243.37 246.42 246.35 243.92 244.32

18-Dec-13 236.44 238.10 247.56 242.69 244.14 243.59 243.14 243.29 246.31 246.21 243.48 244.18

15-Mar-14 - ++ 247.98 243.33 244.80 243.65 243.64 243.53 246.58 246.47 244.52 244.46

28-Apr-14 236.53 238.30 247.83 243.01 244.47 243.76 243.43 243.54 246.48 246.39 244.09 244.42

24-May-14 236.43 238.15 247.74 242.56 244.12 243.53 243.18 243.33 246.42 246.24 243.51 244.08

27-Jun-14 236.44 237.56 247.34 242.50 243.79 243.15 243.21 242.57 246.14 245.84 243.46 243.85

15-Jul-14 236.44 237.49 247.14 242.30 243.70 242.98 243.15 242.59 246.28 245.87 243.46 243.88

12-Sep-14 236.44 237.38 246.58 242.07 242.98 242.53 242.70 242.76 245.97 245.66 243.46 243.82

23-Oct-14 - - - - - - 243.17 243.22 - - 243.80 244.17

Notes:

*** = dry

++ = frozen

- = not measured
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

OW12s OW12d OW13s OW13d OW14s OW14d OW15s OW15d OW16s OW16d OW24 OW25s

249.13 248.98 250.05 249.87 250.81 250.73 249.12 249.00 250.58 250.46 240.68 244.13

241.81

243.47 243.12 244.10 241.75 245.16 241.99 243.30 239.90 245.68 245.60 - -

243.78 243.73 244.92 242.90 246.79 242.44 243.96 244.05 247.03 246.89 - -

243.82 243.90 244.95 243.05 246.93 242.58 244.47 244.32 247.14 247.05 - -

243.72 243.68 244.83 242.58 246.47 242.20 243.88 243.96 246.41 246.23 - -

243.77 243.75 244.93 242.55 246.76 242.30 243.93 244.02 247.79 246.08 - -

243.88 243.88 245.02 242.97 246.86 242.58 244.34 244.23 246.83 246.33 - -

243.80 243.78 244.90 242.72 246.71 242.43 244.02 244.04 246.63 246.49 - -

245.03 244.60 245.22 243.46 247.27 242.96 245.30 245.09 247.03 246.93 - -

243.76 243.92 244.93 242.92 246.80 242.57 244.38 244.25 246.83 246.65 - -

243.73 243.75 244.83 242.60 246.56 242.42 243.90 243.95 246.63 246.38 - -

243.69 243.68 244.78 242.44 246.29 242.33 243.82 243.88 246.58 246.25 - -

243.72 243.64 244.82 242.43 246.29 242.33 243.82 243.86 246.66 246.52 - -

243.67 243.57 244.67 242.23 245.89 242.17 243.77 243.77 246.28 246.01 - -

243.78 243.58 244.96 242.37 246.50 242.29 243.83 243.87 246.80 246.65 - -

243.74 243.68 244.83 242.47 246.45 242.36 243.85 243.89 246.59 246.43 - -

243.67 243.58 244.72 242.37 246.11 242.19 243.79 243.79 246.29 246.12 - -

243.67 243.58 244.72 242.37 246.11 242.19 243.79 243.79 246.29 246.12 - -

243.62 243.47 244.47 242.05 245.68 242.04 243.75 243.65 246.00 245.88 - -

243.60 243.43 244.41 241.99 245.57 241.98 243.72 243.61 245.75 245.51 - -

243.60 243.36 244.37 241.91 245.43 241.89 243.69 243.52 245.54 245.40 - -

243.57 243.32 244.32 241.87 245.30 241.82 243.67 243.47 245.59 245.37 - -

243.57 243.31 244.28 241.88 245.23 241.81 243.64 243.43 245.59 245.45 - -

243.56 243.29 244.21 241.85 245.15 241.77 243.60 243.36 245.34 245.17 - -

243.51 243.20 244.11 241.74 245.01 241.64 243.54 243.24 245.13 245.03 - -

243.44 243.10 243.87 241.55 244.74 241.51 243.42 243.05 244.91 244.84 - -

243.47 243.12 243.86 241.61 244.73 241.57 243.41 243.03 244.94 244.87 - -

243.50 243.12 243.99 241.73 244.98 241.54 243.43 243.16 245.84 245.70 - -

243.51 243.15 243.94 241.74 244.93 241.58 243.44 243.23 245.75 245.58 - -

243.53 243.18 243.40 241.79 244.98 241.58 243.51 243.33 245.93 245.59 - -

243.57 243.27 244.15 241.99 245.31 241.67 243.59 243.47 246.07 245.60 - -

243.59 243.35 244.21 242.02 245.27 241.77 243.62 243.53 245.86 245.67 - -

243.57 243.38 244.26 241.98 245.25 241.76 243.65 243.57 245.77 245.51 - -

243.97 243.64 245.09 242.68 246.57 242.21 243.88 243.97 246.62 246.10 - -

244.93 244.16 245.37 243.08 247.06 242.54 244.75 244.52 246.95 246.09 - -

244.00 243.97 244.99 242.95 246.92 242.57 244.58 244.38 246.82 246.29 - -

243.78 243.84 244.87 242.74 246.76 242.44 244.31 244.17 246.70 245.82 - -

244.49 244.01 245.36 242.97 247.16 242.59 244.87 244.56 247.29 - - -

243.74 243.72 244.80 242.52 246.68 242.31 243.99 243.96 246.65 245.15 - -

243.83 243.80 244.96 242.84 246.90 242.39 244.00 244.10 246.87 245.29 - -

243.74 243.69 244.82 242.44 246.62 242.17 243.84 243.92 246.63 244.70 - -

244.27 243.91 245.22 242.80 247.00 242.47 244.19 244.20 247.02 243.99 - -

243.81 243.82 244.88 242.68 246.75 242.40 244.10 244.06 246.79 243.21 - -

243.73 243.64 244.76 242.25 246.34 242.13 243.82 243.85 246.72 241.43 - -

243.71 243.56 244.71 242.10 245.99 242.00 243.79 243.80 246.65 240.39 - -

243.67 243.50 244.62 241.99 245.82 241.90 243.77 243.73 246.53 240.16 - -

243.65 243.47 244.58 242.00 245.75 241.84 243.75 243.71 246.83 240.46 - -

243.66 243.43 244.51 241.91 245.64 241.78 243.74 243.68 246.61 240.46 - -

243.65 243.39 244.47 241.85 245.57 241.76 243.72 243.61 246.40 240.34 - -

243.60 243.31 244.37 241.75 245.36 241.61 243.69 243.47 246.15 240.19 - -

243.56 243.25 244.29 241.71 245.22 241.57 243.64 243.34 245.94 240.07 - -

243.51 243.17 244.21 241.69 245.09 241.48 243.58 243.16 245.72 240.01 - -

243.49 243.10 244.13 241.62 244.94 241.42 243.54 243.09 245.60 240.06 - -

243.49 243.10 244.05 241.58 244.90 241.43 243.49 243.04 246.18 240.58 - -

243.49 243.05 243.98 241.55 244.83 241.39 243.43 243.00 246.12 240.62 - -

243.46 242.97 243.89 241.50 244.74 241.30 243.40 242.95 245.86 240.29 - -

243.47 242.99 243.86 241.55 244.77 241.32 243.37 243.00 246.37 240.73 - -

243.44 242.96 243.79 241.47 244.71 241.23 243.35 242.99 246.30 240.53 - -

243.41 242.94 243.73 241.48 244.62 241.27 243.32 242.93 246.02 240.16 - -

243.36 242.89 243.67 241.43 244.51 241.18 243.28 242.86 245.91 240.01 - -

243.32 242.80 243.59 241.35 244.40 241.21 243.23 242.78 245.70 239.71 - -

243.38 242.86 243.75 241.56 244.67 241.27 243.25 242.93 246.71 240.64 - -

243.42 242.92 243.75 241.54 244.63 241.23 243.25 243.01 246.61 240.46 - -

243.45 242.94 243.71 241.49 244.57 241.24 243.26 243.04 246.30 240.08 - -

243.44 242.93 243.65 241.45 244.44 241.17 243.27 243.07 246.12 240.40 - -

243.43 242.91 243.64 241.43 244.41 241.16 243.26 243.08 246.16 239.61 - -

243.48 243.01 243.73 241.57 244.54 241.25 243.34 243.23 246.55 239.83 - -

243.64 243.30 244.75 242.37 245.78 241.70 243.68 243.67 247.08 240.38 - -

244.85 244.33 245.16 243.25 247.24 242.62 245.07 244.78 247.43 240.39 - -

243.87 243.83 244.94 242.84 246.97 242.21 244.24 244.18 247.32 239.45 - -

243.60 243.26 244.25 241.91 245.41 241.57 243.67 243.51 246.62 237.95 - -

243.51 243.12 243.97 241.69 245.02 241.38 243.56 243.24 246.20 237.13 - -

- - 243.88 241.64 244.89 241.26 - - - - - -

243.52 243.05 243.84 241.63 244.85 241.23 243.53 243.25 245.20 241.05 - -

243.51 243.03 243.82 241.59 244.92 241.21 243.53 243.25 245.16 241.02 239.58 239.43

- - - - - - - - - - 239.66 239.42

- - - - 245.84 241.46 - - 245.78 242.21 239.85 239.58
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

OW12s OW12d OW13s OW13d OW14s OW14d OW15s OW15d OW16s OW16d OW24 OW25s

249.13 248.98 250.05 249.87 250.81 250.73 249.12 249.00 250.58 250.46 240.68 244.13

243.71 243.43 244.80 242.43 246.38 241.70 243.99 243.68 245.83 242.67 239.88 239.98

244.09 243.74 245.02 242.81 246.87 242.11 244.00 244.09 245.76 243.23 240.02 239.82

244.06 243.86 244.95 242.90 246.89 242.24 244.45 244.29 245.72 243.10 240.12 239.88

- - - - 246.94 242.26 - - 245.83 243.31 - -

244.45 244.01 245.09 243.02 247.02 242.31 244.63 244.40 245.82 243.06 - -

- - - - 247.02 242.35 - - 245.84 242.93 - -

244.23 243.94 245.11 242.99 247.06 242.29 244.59 244.50 245.91 242.90 240.26 239.99

243.86 243.83 244.93 242.87 246.90 242.23 244.38 244.23 245.79 242.52 240.25 239.92

244.09 243.87 245.18 242.85 247.09 242.30 244.22 244.28 245.89 242.95 240.41 239.98

245.23 244.48 245.39 243.40 247.29 242.52 245.28 244.93 246.02 242.76 Submerged 240.30

243.80 243.71 244.85 242.62 246.74 242.08 243.88 244.00 245.74 241.54 240.27 239.89

244.29 244.06 245.00 243.01 247.03 242.29 244.68 244.45 245.95 241.39 Submerged 240.08

243.71 243.53 244.69 242.18 246.12 241.85 243.79 243.80 246.03 239.29 240.04 239.75

243.62 243.24 244.25 241.79 245.17 241.57 243.68 243.41 243.56 241.85 239.78 239.52

243.43 242.97 243.89 241.42 244.73 241.25 243.46 242.95 244.23 235.57 239.52 239.26

243.40 242.92 243.79 241.45 244.62 241.21 243.39 242.89 242.46 235.10 239.56 239.34

243.30 242.80 243.59 241.36 244.34 241.09 243.25 242.76 - - 239.49 239.26

243.30 242.76 243.53 241.32 244.26 240.94 243.18 242.76 - - 239.56 239.30

243.46 242.99 243.87 241.57 244.89 241.17 243.52 243.32 - - 239.73 239.45

243.68 243.51 244.69 242.27 246.23 241.81 243.84 243.87 - - 239.97 239.65

244.01 243.84 244.97 242.81 247.04 242.17 244.28 244.22 - - 240.35 239.99

243.83 243.63 244.78 242.32 246.63 241.99 243.84 243.93 - - 240.22 239.90

243.73 243.48 244.42 241.97 245.72 241.72 243.75 243.64 - - 240.00 239.73

243.73 243.36 244.47 242.04 245.69 241.67 243.72 243.60 - - 240.00 239.73

243.76 243.38 244.63 242.20 246.03 241.70 243.73 243.68 - - 240.01 239.76

243.76 243.43 244.73 242.23 246.37 241.71 243.78 243.81 - - 240.09 239.81

243.96 243.85 244.96 242.79 246.99 242.16 244.35 244.19 - - 240.34 239.97

- - - - - - - - - - - -

243.92 243.88 245.01 242.92 246.94 242.31 244.45 244.27 - - 240.39 239.97

243.83 243.69 244.80 242.48 246.66 242.15 243.85 243.95 - - 240.31 239.92

244.29 244.03 245.03 242.92 246.99 242.22 244.66 244.43 - - 240.42 240.08

- - - - - - - - - - 240.49 240.08

244.20 243.95 245.01 242.87 247.01 242.19 244.54 244.36 - - 240.40 240.08

243.84 243.57 244.74 242.19 246.30 241.84 243.80 243.85 - - 240.18 239.86

- - - - - - - - - - 239.06 -

243.84 243.58 244.78 242.36 246.51 241.83 243.80 243.89 - - 240.18 239.87

243.77 243.30 244.35 241.84 246.47 241.51 243.72 243.54 - - 240.02 239.72

243.60 243.09 244.09 241.59 245.09 241.27 243.57 243.17 - - 239.75 239.53

243.65 243.25 244.05 241.65 245.28 241.39 243.69 243.62 - - 239.93 239.70

243.75 243.62 244.73 242.20 246.51 241.85 243.82 243.89 - - 240.11 239.83

243.83 243.75 244.86 242.64 246.85 241.98 244.21 244.10 - - 240.30 239.96

243.83 243.75 244.86 242.64 246.85 241.98 244.21 244.10 - - 240.18 239.96

243.80 243.60 244.81 242.20 246.49 241.82 243.83 243.88 - - 240.14 239.86

243.76 243.52 244.78 242.28 246.55 241.80 243.80 243.84 - - 240.12 239.85

243.72 243.50 244.69 242.26 246.16 241.75 243.58 243.77 - - 240.10 239.83

243.70 243.47 244.65 242.18 246.06 241.65 243.76 243.75 - - 240.06 239.80

244.72 244.06 244.95 242.37 246.91 242.05 244.48 244.28 - - 240.29 239.98

243.71 243.53 243.64 242.09 246.12 241.69 243.80 243.86 - - 240.22 239.88

- - 244.41 242.68 246.76 242.01 - - - - 240.33 239.97

243.64 243.56 243.94 243.14 246.55 241.82 243.68 243.79 - - 240.50 239.51

243.59 243.53 243.89 242.44 246.48 241.68 243.84 243.92 - - 240.27 239.49

- - 243.82 242.83 - - - - - - - 239.10

243.65 243.59 244.13 243.25 246.69 242.49 245.86 245.99 - - 240.45 239.57

244.39 244.10 245.06 243.06 247.11 242.23 244.69 244.46 - - 240.54 240.16

244.96 244.06 245.39 242.88 247.11 242.26 244.82 244.53 - - 240.46 239.96

243.89 243.69 245.00 242.65 246.83 241.92 244.11 243.77 - - 240.25 240.00

243.74 243.43 244.58 242.10 245.09 241.67 243.78 243.64 - - 240.11 239.80

243.71 243.31 243.71 241.97 245.54 241.65 243.72 243.54 - - 239.97 239.77

243.76 243.46 244.84 242.44 246.51 242.00 243.84 243.64 - - 240.15 239.82

244.21 243.99 244.75 242.85 246.84 242.33 244.60 244.39 - - 240.40 240.12

245.22 244.33 245.33 243.13 247.25 242.22 245.20 244.85 - - 240.38 240.31

243.99 243.80 244.98 243.05 246.88 242.05 244.23 243.96 - - ++ 240.02

243.89 243.78 244.94 242.74 246.80 242.02 244.13 243.76 - - 240.28 239.95

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

243.92 243.73 244.93 242.70 245.97 242.01 244.19 243.92 - - 240.43 239.94

243.84 243.66 244.87 242.33 246.53 241.78 244.07 243.73 - - 240.21 239.95

243.81 243.59 244.77 242.29 246.14 241.85 243.95 243.68 - - 240.10 239.79

243.75 243.48 244.74 242.27 246.12 241.82 243.86 243.66 - - 240.01 239.75

243.62 243.21 244.63 242.10 246.00 241.72 243.70 243.47 - - 239.56 239.63

243.70 243.28 244.57 242.11 245.46 241.51 243.65 243.50 - - 239.85 239.64

243.73 243.31 244.67 242.23 245.55 241.54 243.72 243.58 - - 239.91 239.80

244.01 243.81 244.92 242.75 246.78 241.95 244.25 244.12 - - 240.26 239.94

244.05 243.82 244.80 242.69 246.69 241.81 244.21 244.07 - - 240.25 239.96

243.93 243.83 245.08 242.89 246.97 242.04 244.29 244.05 - - 240.29 240.02

243.88 243.80 244.96 242.85 246.87 242.23 244.31 244.10 - - 240.41 240.01

243.94 243.83 245.00 243.00 246.91 242.29 244.28 244.09 - - ++ 240.04
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

OW12s OW12d OW13s OW13d OW14s OW14d OW15s OW15d OW16s OW16d OW24 OW25s

249.13 248.98 250.05 249.87 250.81 250.73 249.12 249.00 250.58 250.46 240.68 244.13

243.88 243.84 244.96 242.89 246.90 242.04 244.26 244.06 - - 240.32 240.04

244.63 244.78 245.18 243.36 247.23 242.43 245.33 245.06 - - 240.41 240.28

243.86 243.69 244.93 242.64 246.81 241.91 244.09 243.79 - - 240.21 239.97

243.77 243.61 244.80 242.47 246.34 240.87 243.97 243.70 - - 240.14 239.90

243.70 243.50 244.69 242.31 246.28 241.71 243.72 243.47 - - 239.89 239.74

- - - - - - - - - - - -

243.58 243.11 244.05 241.89 245.11 241.43 243.55 243.27 - - 239.81 239.66

- - - - - - - - - - 240.13 -

243.98 243.73 244.98 242.95 246.86 242.21 244.25 244.08 - - 240.29 240.02

243.78 243.51 244.86 242.75 246.70 242.05 244.21 243.99 - - ++ 239.87

244.73 244.14 245.35 243.24 247.21 242.52 244.82 244.56 - - 240.36 240.41

244.10 243.93 245.06 243.05 246.98 242.22 244.45 244.32 - - 240.38 240.33

243.99 243.80 - - 246.82 242.07 244.19 243.90 - - 240.26 240.26

243.71 243.47 244.63 242.24 245.81 241.68 243.83 243.65 - - 240.03 240.10

243.60 243.38 244.39 242.20 245.65 241.66 243.72 243.59 - - 239.93 240.04

243.40 243.10 244.33 242.06 245.41 241.58 243.66 243.33 - - 239.93 240.03

- - - - - - - - - - 240.20 239.98
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

OW25d OW26 OW27s OW27d OW28s OW28d OW29s OW29d OW30s OW30d OW31s OW31d

243.95 244.45 244.94 244.91 252.27 251.90 250.13 250.19 251.59 251.32 250.42 250.89

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - 243.02 238.30 - - - - - -

- - - - 242.95 238.23 - - - - - -

- - - - 242.95 238.23 - - - - - -

- - - - 242.95 238.36 - - - - - -

- 240.28 - - 242.92 238.24 - - - - - -

239.93 240.50 - - - - - - - - - -

239.77 237.68 240.23 240.35 243.05 240.06 - - - - - -
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

OW25d OW26 OW27s OW27d OW28s OW28d OW29s OW29d OW30s OW30d OW31s OW31d

243.95 244.45 244.94 244.91 252.27 251.90 250.13 250.19 251.59 251.32 250.42 250.89

239.49 - 240.64 240.48 243.04 239.73 - - - - - -

239.90 241.41 240.99 240.87 243.09 241.35 - - - - - -

239.98 241.74 241.26 241.06 243.08 241.00 - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - 243.14 242.36 - - - - - -

240.08 242.00 241.50 241.21 243.29 243.15 - - - - - -

240.05 241.96 241.42 241.20 243.07 241.05 - - - - - -

240.10 - 241.53 241.26 243.31 243.19 - - - - - -

240.25 242.31 241.78 241.36 244.54 244.46 - - - - - -

240.04 241.62 241.29 241.18 243.07 239.70 - - - - - -

240.17 242.12 241.57 241.33 243.20 242.82 - - - - - -

239.92 241.23 240.68 240.78 243.04 238.75 - - - - - -

239.69 240.47 239.82 240.27 243.01 238.29 - - - - - -

239.44 239.92 239.19 239.81 242.91 238.22 245.09 244.97 - - - -

239.50 239.85 239.23 239.77 242.89 238.23 245.65 245.46 246.00 239.49 - -

239.42 239.70 239.09 239.66 242.90 238.21 245.28 245.50 245.61 239.04 - -

239.45 239.75 239.19 239.72 243.00 238.24 245.67 245.57 245.55 238.87 244.23 239.95

239.59 240.29 239.85 240.16 243.02 238.34 246.35 246.23 246.00 238.93 244.54 240.20

239.77 241.21 240.60 240.80 243.04 238.93 246.48 246.40 247.15 239.14 244.99 241.02

240.11 242.00 241.41 241.19 243.32 242.35 246.60 246.54 247.51 239.49 245.83 242.27

240.05 241.60 241.14 241.03 243.12 239.24 246.41 246.28 247.36 239.26 244.97 241.09

239.89 240.82 240.32 240.59 - 238.43 246.03 245.93 246.69 239.45 244.53 240.54

239.88 240.74 240.19 240.57 243.05 238.51 246.13 245.99 246.71 239.30 244.65 240.71

239.89 240.82 240.34 240.61 243.02 238.72 246.03 245.84 246.90 239.37 244.79 240.91

239.93 240.99 240.64 240.77 243.04 239.78 246.51 246.40 246.93 239.33 245.16 241.31

240.08 241.99 241.34 241.21 243.16 241.62 246.52 246.44 247.32 239.66 245.61 242.05

- - - - - - - - - - - -

240.09 242.34 241.57 241.49 243.12 242.37 246.55 246.50 247.39 239.99 245.71 242.49

240.04 241.85 241.26 241.18 243.07 239.36 246.30 246.25 247.15 239.90 244.87 241.30

240.16 242.22 241.54 241.31 243.17 242.04 246.58 246.50 247.31 239.69 245.76 242.32

240.18 242.16 241.53 241.28 243.33 243.15 - - - - - -

240.18 242.16 241.53 241.28 243.13 242.43 246.61 246.54 247.31 239.77 245.78 242.28

239.98 241.47 241.03 240.96 243.02 238.93 246.28 246.19 247.09 239.54 244.71 240.89

- - - - - - - - - - - -

239.98 241.45 241.05 240.98 243.06 240.14 246.33 246.24 247.21 239.60 244.85 240.97

239.85 240.67 240.56 240.11 243.02 238.35 245.69 245.60 246.52 239.26 244.39 240.36

239.66 240.27 239.69 239.24 242.85 238.25 245.34 245.28 245.86 239.04 244.21 240.07

239.81 240.78 240.31 240.64 243.04 238.35 246.20 246.06 246.84 239.40 244.48 240.27

239.92 241.56 241.09 241.03 243.04 238.78 246.16 246.11 247.20 239.55 244.84 240.70

240.02 241.86 241.35 241.19 243.11 239.67 246.51 246.42 247.34 239.71 245.09 241.65

240.02 241.86 241.08 240.99 243.10 238.88 246.08 246.01 247.21 239.60 244.91 240.63

239.94 241.44 241.02 240.93 243.09 238.70 246.22 246.17 247.24 239.58 244.92 240.54

239.95 241.22 241.04 240.98 243.07 239.06 246.43 246.32 247.26 239.51 244.96 240.88

239.93 241.06 241.02 240.97 243.06 238.79 246.42 246.30 247.23 239.53 244.91 240.87

239.90 241.12 240.54 240.70 243.03 238.62 246.15 246.30 247.12 239.32 244.70 240.60

240.07 241.83 241.13 241.32 243.11 241.38 246.56 246.52 247.39 239.69 245.37 240.97

239.99 240.98 241.08 240.98 243.01 238.65 246.40 246.31 247.17 239.42 245.54 241.17

240.14 - 241.49 241.39 243.43 241.56 246.82 247.17 247.28 239.60 246.20 241.21

240.12 240.89 241.55 241.34 243.13 240.88 246.61 246.58 247.33 239.84 245.92 241.48

239.98 240.85 241.40 241.20 243.02 240.73 246.58 246.51 247.21 239.41 246.16 241.01

240.07 - - - - - - - - - 246.10 242.19

240.21 241.04 241.73 241.40 243.17 240.92 246.74 247.04 247.60 240.34 247.13 242.65

240.17 242.07 241.59 241.32 243.28 242.55 246.59 246.54 247.40 240.00 245.89 242.39

240.08 241.84 241.54 241.26 244.23 243.98 246.79 246.74 247.57 239.99 246.14 242.13

240.06 241.49 241.21 241.05 243.14 240.29 246.50 246.40 247.37 239.70 245.24 241.50

239.89 240.97 240.44 240.65 243.04 238.52 245.62 245.59 246.90 239.39 244.53 240.50

239.87 240.73 240.57 240.15 242.96 238.40 245.43 245.39 246.91 239.70 244.48 240.39

239.92 240.97 240.72 240.38 243.20 240.03 245.81 245.75 247.32 239.94 245.12 241.28

240.16 242.10 241.67 241.34 243.62 240.36 246.53 246.47 247.40 240.38 245.16 241.93

240.25 241.92 241.62 241.26 244.79 244.28 246.78 246.72 247.64 239.36 246.44 242.31

240.09 241.91 241.38 241.25 243.41 240.60 246.52 246.46 247.40 239.53 245.28 241.81

240.03 241.70 241.26 241.12 243.22 239.62 246.44 246.36 247.46 239.54 245.04 241.19

- - - - - - 246.93 246.81 - - - -

- - - - - - 246.61 246.55 - - - -

- - - - - - 246.52 246.45 - - - -

240.00 241.82 241.33 241.22 243.40 239.54 246.52 246.45 247.39 239.45 245.02 241.31

240.02 241.47 241.13 241.06 243.15 238.94 246.24 246.17 247.29 239.31 244.92 240.62

239.87 241.32 240.86 240.92 243.11 238.66 245.98 245.76 247.04 238.75 244.71 240.54

239.84 241.07 240.82 240.62 243.04 238.63 246.00 245.94 247.00 239.08 244.61 240.48

239.73 240.53 240.43 239.97 242.95 238.59 245.75 245.61 246.95 238.66 244.41 240.27

239.72 240.55 240.49 239.99 242.97 238.40 246.08 245.99 246.95 239.07 244.64 240.40

239.77 240.58 240.55 240.14 243.05 238.83 246.27 246.17 247.07 239.12 244.88 240.71

239.98 240.66 241.17 241.08 243.29 239.73 246.41 246.37 247.32 239.34 245.16 241.46

240.03 240.73 241.28 241.18 243.40 239.79 246.32 246.26 247.31 239.35 245.20 241.51

240.07 241.99 241.47 241.29 244.09 241.86 246.58 246.50 247.47 239.38 245.82 241.77

240.07 241.91 241.35 241.28 243.46 240.03 246.49 246.43 247.43 239.67 245.83 241.80

240.10 241.87 241.39 241.26 243.76 240.90 246.55 246.49 247.44 239.56 245.54 241.97
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

OW25d OW26 OW27s OW27d OW28s OW28d OW29s OW29d OW30s OW30d OW31s OW31d

243.95 244.45 244.94 244.91 252.27 251.90 250.13 250.19 251.59 251.32 250.42 250.89

240.09 241.87 241.44 241.24 243.46 240.54 246.54 246.49 247.39 239.43 245.30 241.79

240.24 242.30 241.77 241.43 243.52 240.62 246.64 246.59 247.52 239.79 246.07 242.58

240.04 241.51 241.18 241.07 243.17 239.49 246.41 246.35 247.43 239.40 245.06 241.26

239.99 241.36 241.03 240.97 243.04 239.25 245.89 245.70 247.22 239.18 244.81 240.82

239.83 240.75 240.59 240.17 242.98 239.12 245.58 245.49 246.50 238.92 244.61 240.70

- - - - - - - - - - - -

239.75 240.26 240.26 239.71 242.68 238.30 245.45 245.37 246.05 238.67 244.45 240.12

- - 241.11 240.93 - - 246.63 246.55 - - - -

240.07 241.95 241.44 241.26 244.07 240.82 246.46 246.38 247.29 239.11 245.47 241.87

239.98 241.67 241.22 241.12 243.69 240.67 245.87 246.27 247.23 239.12 245.40 241.76

240.07 241.94 241.58 241.24 245.55 243.90 246.73 246.67 247.55 239.98 246.37 242.48

239.92 241.89 241.53 241.34 244.44 241.68 246.58 246.51 247.36 239.28 245.70 242.10

239.83 - - - - - - - 247.28 239.17 245.15 241.66

239.64 241.83 240.84 240.67 243.10 238.52 246.01 245.93 246.85 238.91 244.59 240.54

239.59 241.65 240.60 240.18 243.04 238.51 246.10 246.01 246.64 238.80 244.67 240.47

239.58 241.44 240.56 240.16 242.79 238.30 - - 246.62 238.77 244.41 240.21

240.05 - 241.26 241.08 - - - - - - - -
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

OW32s OW32d OW33s OW33d OW34 OW35 OW36 OW37 OW38 OW39 OW40 OW41s

250.25 250.46 249.30 249.46 249.80 250.09 251.20 252.75 250.23 251.35 250.85 250.60

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

OW32s OW32d OW33s OW33d OW34 OW35 OW36 OW37 OW38 OW39 OW40 OW41s

250.25 250.46 249.30 249.46 249.80 250.09 251.20 252.75 250.23 251.35 250.85 250.60

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

244.06 239.12 243.09 238.73 - - - - - - - -

244.36 239.35 243.44 238.92 - - - - - - - -

244.76 240.00 243.70 239.54 - - - - - - - -

245.68 241.18 244.52 240.86 - - - - - - - -

244.70 240.12 243.72 239.72 - - - - - - - -

244.44 239.66 243.27 239.27 - - - - - - - -

244.45 239.79 243.44 239.41 - - - - - - - -

244.57 240.00 243.60 239.59 - - - - - - - -

244.97 240.18 243.76 240.01 - - - - - - - -

245.41 240.99 244.36 239.66 234.91 235.03 235.53 236.10 238.33 242.10 242.86 246.10

- - - - 234.79 235.02 235.55 236.62 238.79 242.16 243.03 246.19

245.53 241.53 244.57 241.06 235.42 235.46 235.93 236.61 239.00 242.21 243.12 246.20

244.62 240.42 243.62 239.92 235.59 235.60 236.05 236.35 238.28 241.97 242.98 245.99

245.54 241.30 244.70 240.89 234.70 234.96 235.56 236.42 238.69 242.34 243.15 246.14

- - - - - - - - - - - -

245.58 241.31 244.65 240.85 234.76 234.97 235.56 236.51 238.71 242.43 243.21 246.11

244.46 240.03 243.47 239.50 234.70 234.94 235.53 235.99 237.78 242.26 243.00 245.95

- - - - - - - - - - - -

244.58 240.14 243.63 238.59 234.80 234.98 235.55 235.96 237.84 242.36 243.08 245.97

244.21 239.56 243.24 239.06 234.77 234.96 235.51 235.75 237.49 242.02 242.69 245.85

244.06 239.30 243.10 238.77 234.78 234.94 235.43 235.73 237.35 241.65 242.28 245.61

244.30 239.46 243.40 239.00 234.93 235.00 235.50 235.81 237.49 242.23 242.86 245.57

244.62 239.82 243.52 239.37 234.92 235.01 235.53 235.86 237.67 242.45 243.12 245.99

244.83 240.75 243.87 240.27 234.94 235.01 235.58 236.43 238.37 242.62 243.27 246.05

244.64 239.88 244.13 239.32 234.90 235.00 235.57 236.21 237.79 242.54 243.14 246.00

244.64 239.79 243.67 239.25 234.82 234.96 235.54 236.15 237.73 242.57 243.17 245.97

244.71 240.02 243.71 239.58 234.66 234.90 235.51 236.03 237.79 242.67 243.23 245.97

244.67 240.03 243.73 239.64 235.08 235.12 235.63 236.07 237.86 242.62 243.18 245.84

244.52 239.84 243.47 238.86 234.60 234.85 235.44 235.88 237.62 242.60 243.13 245.82

245.11 241.06 243.50 239.61 235.09 235.13 235.61 236.45 238.61 242.85 243.40 244.92

244.49 239.76 243.36 239.34 234.68 234.86 235.43 235.99 237.58 242.60 243.14 244.84

244.83 240.18 243.52 240.26 235.26 235.30 236.08 236.43 238.91 243.07 243.23 -

245.87 241.63 245.05 241.15 - 235.17 235.92 236.11 239.22 242.93 243.10 244.48

244.69 240.26 243.70 239.78 - 235.04 235.85 236.55 239.11 242.81 243.04 244.44

245.17 241.26 244.19 240.70 - - - - - - - -

246.09 241.84 245.47 241.30 235.71 235.92 236.35 237.41 239.51 243.20 243.24 244.84

245.75 241.56 244.83 241.02 235.16 235.21 235.69 236.99 239.13 242.97 243.52 246.16

246.30 240.99 245.49 240.65 235.10 235.15 235.65 237.22 238.58 243.08 243.50 246.28

244.95 240.66 243.92 240.20 234.86 235.01 235.53 236.43 238.23 242.62 243.23 246.08

244.33 239.82 243.31 239.26 234.97 235.05 235.53 236.12 237.75 242.22 242.87 245.90

244.31 239.75 243.29 239.17 235.64 235.65 236.00 236.57 237.89 242.26 242.88 245.88

244.96 240.47 243.74 240.02 235.84 235.86 236.10 236.41 238.41 242.68 243.27 246.00

244.92 241.19 244.00 240.56 236.22 236.21 236.50 237.19 239.14 242.97 243.56 246.05

246.41 241.45 245.73 240.53 235.25 235.29 235.62 237.22 238.78 242.81 243.41 246.31

245.03 241.03 244.08 240.51 234.93 235.01 235.42 236.63 238.61 242.60 243.13 246.09

244.77 240.47 243.70 239.97 234.81 234.94 235.42 236.40 238.15 242.27 243.07 246.08

- - - - - - - - - 242.44 243.33 -

- - - - - - - - - 242.45 243.42 -

- - - - - - - - - 242.23 243.20 -

244.74 240.64 243.76 240.02 234.77 234.93 235.41 236.49 238.36 242.23 243.20 246.06

244.63 239.95 243.50 239.43 234.71 234.88 235.38 236.23 237.87 241.98 242.93 246.01

244.48 239.81 243.41 239.27 234.61 234.86 235.41 236.06 237.59 242.14 242.74 246.06

244.40 239.78 243.34 239.23 234.64 234.88 235.44 235.95 237.60 242.05 242.69 246.02

244.25 239.59 243.21 239.04 234.57 234.84 235.40 235.91 237.54 241.78 242.45 245.99

244.48 239.71 243.43 239.21 234.84 234.96 235.42 235.89 237.66 242.05 242.72 245.85

244.73 239.98 243.74 239.58 234.96 235.05 235.47 235.94 237.82 242.13 242.79 245.86

244.94 240.71 244.05 240.22 234.93 235.01 235.46 236.13 238.29 242.41 243.13 246.06

244.81 240.62 243.71 239.88 234.98 235.08 235.45 236.42 238.15 242.37 243.14 246.02

245.69 240.95 244.40 240.54 234.72 234.95 235.46 236.60 238.50 242.50 243.19 246.13

244.91 240.90 243.91 240.36 235.28 235.34 235.76 237.95 238.63 242.53 243.28 246.10

245.31 241.22 244.26 240.64 236.28 235.92 236.29 237.00 238.99 242.68 243.36 246.09
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

OW32s OW32d OW33s OW33d OW34 OW35 OW36 OW37 OW38 OW39 OW40 OW41s

250.25 250.46 249.30 249.46 249.80 250.09 251.20 252.75 250.23 251.35 250.85 250.60

245.03 241.04 244.20 240.47 234.82 234.97 235.44 236.60 238.58 242.47 243.16 246.08

246.06 241.87 245.46 241.31 235.17 235.27 235.70 237.23 239.48 242.76 243.43 246.25

244.78 240.48 243.75 239.94 234.77 234.97 235.47 236.36 238.15 242.47 243.12 246.07

244.57 240.10 243.53 239.54 234.77 234.97 235.49 236.19 237.92 242.27 242.73 245.96

244.31 239.69 243.22 239.11 234.92 235.04 235.50 235.94 237.64 241.72 242.04 245.78

- - - - - - - - - - - -

244.30 239.49 242.09 238.89 234.74 234.94 235.42 235.76 237.44 241.25 241.58 245.44

- - 246.24 240.98 - - - - - - - -

245.27 244.61 244.20 240.86 234.84 234.99 235.51 236.49 238.55 241.80 242.45 246.08

245.03 240.72 243.98 240.68 234.85 234.99 235.49 236.43 238.38 241.68 242.34 245.89

246.38 241.55 245.73 241.52 236.15 236.22 236.56 237.75 239.39 242.65 243.01 246.25

245.51 241.24 244.53 241.08 234.85 234.98 235.45 236.59 238.74 242.25 242.75 246.13

- - - - 234.76 234.94 235.44 236.40 238.42 242.22 242.77 246.06

244.38 239.81 243.31 239.51 234.72 234.90 235.40 235.92 237.69 241.95 242.49 245.90

244.51 239.74 243.45 239.42 234.00 234.92 236.14 235.88 237.69 241.67 242.15 245.85

244.26 239.47 243.20 239.07 233.99 234.92 236.10 235.77 237.54 241.40 241.87 245.79

- - - - - - - - - - - -
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

OW41d OW42s OW42d OW43s OW43d OW44s OW44d OW45 OW46k OW46s OW46d OW47s

251.12 249.76 249.81 251.58 251.90 249.30 249.22 247.61 248.68 248.68 248.88 248.72

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

OW41d OW42s OW42d OW43s OW43d OW44s OW44d OW45 OW46k OW46s OW46d OW47s

251.12 249.76 249.81 251.58 251.90 249.30 249.22 247.61 248.68 248.68 248.88 248.72

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

245.49 246.40 243.75 246.66 246.08 244.65 244.73 244.39 - 243.64 243.53 243.49

245.58 248.27 244.99 246.92 246.30 245.37 245.49 245.54 - 244.18 244.01 243.87

245.49 - 245.14 246.69 246.13 244.69 245.02 244.69 - 243.78 243.68 243.59

245.27 246.12 244.81 246.46 245.74 244.58 244.64 244.13 - 243.52 243.44 243.47

245.41 246.46 245.03 246.69 246.16 244.80 245.03 244.91 - 243.93 243.76 243.66

- - - - - - - - - - - -

245.37 246.41 245.00 246.70 246.18 245.07 245.16 245.13 - 244.04 243.85 243.72

245.07 245.84 244.59 246.39 245.74 244.53 244.51 243.93 - 243.46 243.37 243.45

- - - 246.39 245.74 244.52 244.51 - - 243.42 243.37 243.45

245.13 - 244.46 246.46 245.10 244.54 244.56 244.05 - 243.48 243.41 243.41

244.80 245.41 244.20 246.10 245.35 244.38 244.23 243.50 - 243.11 243.14 243.31

244.58 245.21 243.81 245.67 244.81 244.25 244.01 243.22 - 242.63 242.71 243.00

244.64 245.45 244.28 246.34 245.67 244.50 244.43 243.83 - 243.38 243.29 243.41

245.07 246.03 244.70 246.45 245.78 244.53 244.55 243.93 - 243.41 243.36 243.44

245.22 246.28 244.87 246.60 246.03 244.61 244.72 244.28 - 243.61 243.50 243.49

245.06 245.96 244.64 246.41 245.74 244.54 244.57 243.99 - 243.45 243.38 243.45

245.04 245.88 244.65 246.46 245.79 244.55 244.60 244.04 - 243.46 243.39 243.45

245.01 245.90 244.63 246.36 245.71 244.57 244.55 244.06 - 243.51 243.41 243.45

244.91 245.72 244.51 246.31 245.64 244.49 244.40 243.73 - 243.29 243.26 243.38

244.88 245.76 244.51 246.30 245.62 244.45 244.42 243.75 - 243.34 243.28 243.42

244.20 245.85 244.91 246.60 246.11 244.68 244.94 244.74 - 243.75 243.63 244.41

244.04 246.14 244.60 246.47 245.86 244.53 244.52 243.93 - 243.41 243.35 243.42

- - - - - 244.62 244.83 244.45 - 243.84 243.75 243.86

243.72 246.11 244.71 246.37 245.73 244.94 245.41 244.30 - 243.99 243.86 243.71

243.66 246.03 244.78 246.57 246.01 244.59 244.70 244.10 - 243.49 243.41 243.46

- - - - - - - - - - - -

244.02 246.61 245.22 246.91 246.29 245.36 245.73 245.76 - 244.21 244.11 244.00

245.31 246.46 245.05 246.72 246.17 244.89 245.36 245.23 243.89 244.00 243.87 243.72

245.30 246.63 245.02 247.03 246.35 245.24 245.48 245.42 244.08 244.22 243.96 243.82

245.06 246.19 244.76 246.61 246.02 244.67 244.82 244.51 - 243.52 243.15 243.54

244.83 245.49 244.31 246.08 245.34 244.44 244.40 243.68 243.13 243.06 242.53 243.39

244.76 245.45 244.22 245.84 245.06 244.43 244.32 243.59 242.99 243.28 243.01 243.32

245.00 245.64 244.76 246.37 245.57 244.51 244.39 243.71 243.16 243.19 242.85 243.40

245.17 246.32 244.98 246.65 246.17 245.06 244.70 244.75 243.82 243.90 243.71 243.62

245.29 246.57 245.06 247.05 246.45 245.80 245.71 245.92 244.24 244.35 244.15 244.13

245.14 246.24 244.84 246.64 246.09 244.72 ++ 244.47 243.70 243.85 243.62 243.55

245.10 246.13 244.86 246.60 246.02 244.63 ++ 244.22 243.57 243.63 243.48 243.50

- - - - - 245.18 - - - - - -

- - - - - 245.11 - - - - - -

- - - - - 244.87 - - - - - -

245.08 246.15 244.92 246.57 245.97 244.68 - 244.49 243.70 243.79 243.62 243.60

244.98 246.00 244.64 246.48 245.83 244.60 - 244.08 243.52 243.60 243.47 243.48

244.96 245.71 244.48 246.29 245.61 244.48 244.48 243.77 243.28 243.33 243.32 243.42

244.94 245.64 244.45 246.26 245.60 244.46 244.38 243.70 243.24 243.30 243.25 243.41

244.88 245.54 244.39 246.20 245.51 244.39 244.30 243.60 243.12 243.22 243.18 243.38

244.74 244.78 244.51 246.23 245.54 244.51 244.41 243.80 243.27 243.35 243.24 243.40

244.76 245.53 244.17 246.23 245.62 244.55 244.37 243.65 243.21 243.25 243.21 243.10

245.09 246.26 244.77 246.60 246.03 244.64 244.78 244.39 243.57 243.66 243.54 243.51

245.00 246.13 244.70 246.52 245.96 244.74 244.81 244.23 243.47 243.54 243.50 243.56

245.14 246.32 244.88 246.67 246.12 244.67 244.80 244.35 243.43 243.47 243.48 243.50

245.10 246.28 244.92 246.73 246.14 244.69 244.83 244.40 243.55 243.65 243.53 243.50

245.15 246.33 245.00 246.66 246.12 244.71 244.81 244.45 243.47 243.46 243.50 243.54
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

OW41d OW42s OW42d OW43s OW43d OW44s OW44d OW45 OW46k OW46s OW46d OW47s

251.12 249.76 249.81 251.58 251.90 249.30 249.22 247.61 248.68 248.68 248.88 248.72

245.08 246.26 244.90 246.64 246.12 244.75 245.04 244.74 243.78 243.91 243.68 243.66

245.33 246.69 245.28 247.09 246.52 246.23 246.39 246.40 244.52 244.58 244.38 244.52

244.98 246.10 244.71 246.58 245.99 244.64 244.77 244.45 243.57 243.68 243.52 243.52

244.89 245.69 244.47 246.28 245.62 244.56 244.56 244.00 243.43 243.48 243.31 243.45

244.66 245.37 243.98 245.84 245.03 244.40 244.32 243.58 243.04 243.08 242.99 243.35

- - - - - - - - - - - -

244.46 245.20 243.73 245.98 245.26 244.39 244.16 243.36 243.19 243.22 243.13 243.28

- - - - - 245.09 245.12 245.13 243.92 244.05 243.68 243.73

245.15 246.27 244.79 246.60 246.05 244.66 244.80 244.39 243.70 243.78 243.62 243.56

244.94 246.17 244.65 246.54 245.94 244.60 244.72 244.25 243.48 243.56 243.43 243.48

245.25 246.85 245.01 246.97 246.34 245.04 245.09 245.19 243.93 244.04 243.81 243.71

245.14 246.36 244.92 246.65 246.14 244.74 245.02 244.71 243.83 243.92 243.67 243.64

245.02 246.20 244.78 246.58 246.01 244.67 244.80 244.46 243.66 243.67 243.52 243.52

244.77 245.54 244.36 246.19 245.59 244.49 244.38 243.69 243.19 243.33 243.23 243.41

244.74 245.52 244.16 246.19 245.59 244.50 244.41 243.86 243.36 243.41 243.20 243.43

244.67 245.36 243.94 245.99 245.27 244.38 244.21 243.46 243.09 243.10 243.02 243.30

- - - - - - - - - - - -
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

OW47d OW48 OW49 OW50 OW51 OW52 OW53 MP54(in) MP54(out) MP55(in) MP55(out) MP56(in)

248.91 248.29 253.38 253.50 251.80 252.73 251.31 240.80 240.80 240.55 240.55 240.82

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

OW47d OW48 OW49 OW50 OW51 OW52 OW53 MP54(in) MP54(out) MP55(in) MP55(out) MP56(in)

248.91 248.29 253.38 253.50 251.80 252.73 251.31 240.80 240.80 240.55 240.55 240.82

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

243.50 242.95 - - - - - - - - - -

243.95 243.77 - - - - - - - - - -

243.65 243.17 239.50 243.24 241.79 241.79 - - - - - -

243.42 242.89 238.16 240.33 240.08 239.93 244.38 - - - - -

243.73 243.26 239.53 245.18 241.81 241.72 245.13 - - - - -

- - - - - - - 239.53 239.49 240.19 239.98 240.00

243.80 243.44 239.44 244.57 241.73 241.58 - 240.29 240.29 240.08 239.93 239.98

243.36 242.83 237.66 239.55 239.75 239.63 241.65 239.84 239.84 239.88 239.85 239.86

243.36 - - - - - - 239.84 239.84 239.88 239.85 239.86

- 242.82 237.46 238.83 239.65 239.66 244.45 239.83 239.84 239.85 239.83 239.85

243.14 242.77 236.98 237.78 239.16 239.24 242.85 239.70 ** 239.71 ** 239.74

242.71 242.67 236.86 237.46 239.00 239.13 242.39 239.52 ** 239.52 ** 239.60

243.27 242.82 236.95 237.29 238.97 239.11 243.45 239.67 ** 239.69 ** 239.69

243.34 242.84 237.19 238.15 239.30 239.30 244.25 239.79 239.82 239.82 ** 239.79

243.48 242.93 238.74 243.40 240.64 240.52 244.85 239.86 239.88 239.97 239.88 239.89

243.36 242.85 237.83 240.16 239.89 239.86 244.03 239.82 239.81 239.87 239.81 239.85

243.38 242.86 237.60 239.08 239.82 239.83 243.96 239.82 239.82 239.85 239.82 239.85

243.39 242.86 237.38 238.63 239.58 239.57 243.82 239.83 239.83 239.86 239.84 239.82

243.26 242.76 237.36 238.39 239.38 239.37 243.35 239.82 239.81 239.84 239.83 239.83

243.28 242.79 237.21 238.43 239.37 239.38 244.20 239.78 ** 239.80 ** 239.84

244.23 243.18 238.82 242.84 240.87 240.71 245.88 239.91 239.87 240.00 239.99 239.93

243.33 242.83 237.39 238.62 239.49 239.51 244.81 239.86 239.83 239.90 239.86 239.87

243.70 243.02 239.61 244.76 241.98 241.97 - 239.89 ++ 239.99 ++ 239.95

243.84 243.61 240.34 245.92 242.28 242.08 - ++ ++ ++ ++ ++

243.40 242.88 238.06 239.36 239.98 239.95 - ++ ++ ++ ++ ++

- - - - - - - - - - - -

244.08 243.92 240.86 246.69 242.80 242.27 246.39 ++ ++ ++ ++ ++

243.85 243.61 240.44 246.30 242.35 241.95 246.18 240.04 239.97 240.15 239.97 240.05

243.91 243.14 240.03 246.40 242.88 242.70 245.77 240.05 239.95 240.04 240.02 239.93

240.81 243.01 238.44 241.72 240.53 240.63 244.57 239.91 239.94 239.94 239.94 239.97

240.77 242.81 237.40 238.15 239.38 239.40 243.21 239.76 ** 239.73 ** 239.82

240.56 242.79 237.36 237.48 239.32 240.38 243.03 239.73 ** 239.70 ** 239.81

241.10 242.81 237.75 237.73 239.61 239.47 244.34 239.76 ** 239.75 239.75 239.85

243.65 243.20 239.36 242.19 241.02 240.89 244.98 239.97 239.97 240.13 240.13 240.06

244.13 244.07 240.20 244.16 242.94 242.56 244.94 240.07 240.07 240.09 240.09 240.13

243.60 243.02 238.67 240.73 240.99 241.22 244.79 ++ ++ ++ ++ ++

243.49 242.91 238.13 239.76 240.32 240.55 244.26 ++ ++ ++ ++ ++

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

243.62 243.02 238.55 241.23 240.46 240.43 244.97 ++ ++ ++ ++ ++

243.46 242.88 237.69 238.41 239.95 240.25 243.80 239.88 239.88 239.89 239.89 239.91

243.31 242.79 237.31 237.79 239.52 239.59 243.20 239.74 239.74 239.72 239.72 239.81

243.26 242.75 237.17 237.33 239.33 239.41 242.92 239.77 239.77 239.70 239.70 239.80

243.22 242.68 237.09 237.27 239.18 239.27 242.82 239.58 239.58 239.54 239.54 239.71

243.27 242.76 237.11 237.13 239.10 239.18 243.21 239.58 239.58 239.55 239.55 239.69

243.57 242.79 237.19 237.06 239.57 239.20 243.36 239.68 239.68 239.62 239.62 239.71

243.52 242.93 237.88 239.84 239.85 239.71 244.62 239.81 239.81 239.86 239.86 239.85

243.60 242.96 238.16 239.96 239.92 239.75 244.37 239.88 239.88 239.87 239.87 ++

243.56 242.91 238.95 242.31 241.30 241.41 244.77 239.90 239.90 239.93 239.93 239.97

243.51 242.87 239.81 245.77 243.10 246.11 244.73 ++ ++ ++ ++ ++

243.55 242.94 239.14 241.68 241.23 241.51 244.71 ++ ++ ++ ++ ++
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

OW47d OW48 OW49 OW50 OW51 OW52 OW53 MP54(in) MP54(out) MP55(in) MP55(out) MP56(in)

248.91 248.29 253.38 253.50 251.80 252.73 251.31 240.80 240.80 240.55 240.55 240.82

243.70 243.21 238.96 241.84 241.08 241.28 244.77 ++ ++ ++ ++ 240.02

244.45 244.39 240.79 245.05 243.13 242.51 245.47 240.04 240.04 240.17 240.17 240.03

243.49 242.99 238.16 240.18 240.62 241.68 244.42 239.92 239.92 239.90 239.90 239.99

243.37 242.84 237.83 239.36 239.83 239.83 244.20 239.83 239.83 239.80 239.80 239.92

243.07 242.76 237.17 237.51 239.23 239.31 242.62 239.70 239.70 239.63 239.63 239.80

- - - - - - - - - - - -

243.08 242.72 236.99 237.10 239.03 239.15 242.29 239.63 239.63 239.58 239.58 239.72

243.71 243.44 - - - - - 239.86 239.86 239.80 239.80 239.86

243.52 242.94 239.01 243.44 241.00 240.97 244.72 239.90 239.90 ++ ++ ++

243.43 242.85 238.65 242.74 240.50 240.51 244.54 ++ ++ ++ ++ ++

243.76 243.33 240.66 246.44 242.78 242.49 - ++ ++ ++ ++ ++

243.67 243.19 239.52 245.25 241.68 241.83 244.84 239.96 239.96 240.04 240.04 240.10

243.53 242.96 238.88 243.38 241.05 241.23 244.60 239.91 239.91 239.95 239.95 240.05

243.23 242.79 237.32 237.90 239.39 239.43 243.32 239.77 - 239.75 239.75 239.92

243.26 242.79 237.14 237.32 239.22 239.28 243.06 239.72 239.72 239.69 239.69 239.84

243.09 242.72 237.01 237.08 239.07 239.17 242.73 239.71 239.71 239.68 239.68 239.82

- - - - - - - 239.94 239.95 239.98 239.92 239.96
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

MP56(out) MP57(in) MP57(out) OW58s OW58d OW59s OW59d OW60s OW60d OW62k OW62s OW62d

240.82 240.89 240.89 240.73 240.78 240.68 240.79 240.77 240.56 246.38 245.87 245.83

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

MP56(out) MP57(in) MP57(out) OW58s OW58d OW59s OW59d OW60s OW60d OW62k OW62s OW62d

240.82 240.89 240.89 240.73 240.78 240.68 240.79 240.77 240.56 246.38 245.87 245.83

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

239.98 240.00 239.98 - - - - - - - - -

239.92 239.96 239.93 - - - - - - - - -

239.85 239.89 239.86 - - - - - - - - -

239.85 239.89 239.86 - - - - - - - - -

239.84 239.85 239.83 - - - - - - - - -

** 239.75 239.72 - - - - - - - - -

** 239.62 ** 239.51 239.81 239.40 239.63 239.54 239.54 - - -

239.68 239.70 239.69 239.67 239.92 239.58 239.78 239.70 239.70 - - -

239.79 239.79 239.78 239.79 240.07 239.71 239.90 239.82 239.82 - - -

239.89 239.92 239.88 239.89 240.16 239.88 240.01 239.97 239.92 - - -

239.81 239.86 239.81 239.82 240.09 239.76 239.94 239.85 239.84 - - -

239.82 239.85 239.82 239.82 240.07 239.75 239.94 239.84 239.84 - - -

239.83 239.83 239.82 239.82 240.03 239.73 239.95 239.84 239.85 - - -

239.82 239.83 239.82 239.82 240.07 239.72 239.93 239.82 239.84 - - -

239.83 239.79 ** 239.78 240.06 239.68 239.89 239.79 239.80 - - -

239.91 239.91 239.89 239.91 240.13 239.89 240.03 239.98 239.95 - - -

239.84 239.88 239.88 239.87 240.14 239.81 239.99 239.90 239.78 - - -

++ 239.92 ++ 239.93 240.16 239.86 240.01 239.96 239.91 - - -

++ ++ ++ ++ ++ ++ ++ ++ ++ - - -

++ ++ ++ ++ ++ ++ ++ ++ ++ - - -

- - - - - - - - - - - -

++ ++ ++ ++ ++ ++ ++ 0.48 (++) 0.46 (++) - - -

239.98 239.99 239.98 240.01 240.34 240.08 240.15 240.11 240.05 244.75 244.65 244.76

240.04 239.85 239.98 240.06 240.29 240.06 240.35 240.17 239.94 244.91 244.84 245.00

239.94 239.95 239.95 239.95 240.23 239.91 240.07 240.01 239.98 244.58 244.60 244.45

239.81 239.80 239.80 239.79 240.04 239.68 239.90 239.79 239.81 244.10 244.07 244.03

239.79 239.79 239.79 239.76 240.05 239.66 239.88 239.78 239.79 244.00 243.96 243.91

239.83 239.82 239.83 239.81 240.11 239.70 239.92 239.81 239.82 244.13 244.09 244.05

240.06 240.01 240.01 240.01 240.35 240.15 240.12 240.17 240.10 244.89 244.86 244.76

240.13 240.08 240.08 240.08 240.34 240.18 240.21 240.17 240.13 245.01 244.97 245.04

++ ++ ++ ++ ++ ++ ++ 240.01 239.97 244.64 244.53 244.53

++ ++ ++ ++ ++ ++ ++ 239.95 239.93 244.61 244.46 244.44

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

++ ++ ++ ++ ++ ++ ++ 239.95 239.91 244.61 244.48 244.46

239.91 239.92 239.92 239.91 240.19 239.85 240.03 239.96 239.94 244.55 244.41 244.44

239.81 239.75 239.75 239.75 240.07 239.67 239.88 239.76 239.78 244.35 244.27 244.21

239.80 239.77 239.77 239.76 240.08 239.67 239.88 239.76 239.79 244.26 244.20 244.17

239.71 239.65 239.65 239.62 239.93 239.51 239.74 239.62 239.65 243.76 243.82 243.80

239.69 239.64 239.64 239.62 239.92 239.51 239.73 239.63 239.64 243.90 243.97 243.99

239.62 239.65 239.65 239.68 239.95 239.58 239.79 239.69 239.70 244.04 244.07 244.09

239.85 239.85 239.85 239.85 240.19 239.83 239.97 239.90 239.88 244.64 244.52 244.49

++ 239.90 239.90 239.91 240.22 239.86 240.03 239.97 239.95 244.61 244.46 244.44

239.97 239.92 239.92 239.93 240.25 239.94 240.05 240.02 239.97 244.73 244.59 244.50

++ ++ ++ ++ ++ ++ ++ ++ ++ 244.67 244.52 244.47

++ ++ ++ ++ ++ ++ ++ ++ ++ 244.70 244.56 244.49
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

MP56(out) MP57(in) MP57(out) OW58s OW58d OW59s OW59d OW60s OW60d OW62k OW62s OW62d

240.82 240.89 240.89 240.73 240.78 240.68 240.79 240.77 240.56 246.38 245.87 245.83

240.02 239.95 239.95 239.95 240.24 239.96 240.08 240.04 239.98 244.72 244.57 244.51

240.03 240.00 240.00 240.04 240.32 240.18 240.18 240.15 240.09 245.29 245.36 245.26

239.99 239.92 239.92 239.92 240.18 239.88 240.03 239.97 239.94 244.58 244.46 244.42

239.92 239.87 239.87 239.87 240.16 239.79 239.97 239.90 239.89 244.49 244.37 244.32

239.80 239.75 239.75 239.73 240.00 239.61 239.85 239.72 239.75 244.45 244.28 244.21

- - - - - - - - - - - -

239.72 239.68 239.68 239.65 239.92 239.55 239.77 239.67 239.67 243.55 243.67 243.65

239.86 239.87 239.87 239.91 240.15 239.93 240.01 239.97 239.93 244.73 244.66 244.65

++ ++ ++ 239.93 ++ 239.93 240.05 240.01 239.97 244.69 244.55 244.51

++ ++ ++ ++ ++ ++ ++ ++ ++ 244.65 244.49 244.47

++ ++ ++ ++ ++ ++ ++ 240.15 ++ 244.92 244.81 244.91

240.10 239.98 239.98 240.00 240.29 240.03 240.13 240.09 240.04 244.70 244.60 244.61

240.05 239.96 239.96 239.95 240.21 239.92 240.07 240.02 239.97 244.64 244.52 244.57

239.92 239.81 239.81 239.81 240.06 239.71 239.92 239.81 239.82 244.29 244.20 244.22

239.84 239.78 239.78 239.78 240.02 239.65 239.87 239.76 239.78 244.10 244.06 244.12

239.82 239.77 239.77 239.75 239.99 239.64 239.86 239.76 239.76 243.95 243.95 244.03

239.92 239.92 239.93 239.93 240.21 239.88 240.04 239.99 239.95 244.66 244.53 244.58
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

OW63s OW63d OW64s OW64d OW65s OW65d OW71k OW71s OW71d TP16 TP17 TP18

248.09 247.52 250.03 250.19 250.73 250.42 245.96 246.02 246.08 241.85 241.64 244.56

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - 239.86 239.59 239.49
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

OW63s OW63d OW64s OW64d OW65s OW65d OW71k OW71s OW71d TP16 TP17 TP18

248.09 247.52 250.03 250.19 250.73 250.42 245.96 246.02 246.08 241.85 241.64 244.56

- - - - - - - - - 239.84 239.66 239.58

- - - - - - - - - 240.00 239.80 239.75

- - - - - - - - - 240.12 239.95 239.81

- - - - - - - - - - - -

- - - - - - - - - 240.23 240.06 239.91

- - - - - - - - - - - -

- - - - - - - - - 240.33 240.10 239.92

- - - - - - - - - 240.22 240.03 239.84

- - - - - - - - - 240.58 240.11 239.90

- - - - - - - - - Submerged 240.34 240.27

- - - - - - - - - 240.34 240.02 239.80

- - - - - - - - - Submerged 240.22 240.01

- - - - - - - - - 239.78 239.73 239.68

- - - - - - - - - 239.50 239.49 239.44

- - - - - - - - - 239.21 239.24 239.18

- - - - - - - - - 239.29 239.32 239.27

- - - - - - - - - - - -

- - - - - - - - - 239.29 239.30 239.22

- - - - - - - - - 239.53 239.47 239.38

- - - - - - - - - 239.76 239.66 239.57

- - - - - - - - - 240.57 240.13 239.91

- - - - - - - - - 240.07 239.94 239.83

- - - - - - - - - 239.73 239.70 239.66

- - - - - - - - - 239.74 239.70 239.60

- - - - - - - - - 239.80 239.73 239.68

- - - - - - - - - 239.96 239.83 239.74

- - - - - - - - - 240.40 240.08 239.90

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - 240.35 239.94 239.84

- - - - - - - - - 240.62 240.04 240.03

- - - - - - - - - 240.65 - -

- - - - - - - - - 240.61 240.17 240.01

- - - - - - - - - 239.97 239.84 239.79

- - - - - - - - - - - -

- - - - - - - - - 239.97 239.82 239.81

- - - - - - - - - 239.70 239.65 239.64

- - - - - - - - - 239.51 239.44 239.46

- - - - - - - - - 239.75 239.62 239.61

- - - - - - - - - 239.94 239.75 239.77

- - - - - - - - - 240.25 240.03 239.89

- - - - - - - - - 239.96 239.79 239.80

- - - - - - - - - 239.94 239.78 239.79

- - - - - - - - - 239.92 239.75 239.78

- - - - - - - - - 239.88 239.74 239.76

- - - - - - - - - 239.81 239.70 239.72

- - - - - - - - - 240.43 240.01 239.91

- - - - - - - - - 240.04 239.86 239.84

- - - - - - - - - 240.21 239.97 239.94

- - - - - - - - - 239.79 ++ 240.10

- - - - - - - - - 240.12 - 239.88

- - - - - - - - - - - -

- - - - - - - - - 240.63 240.33 240.22

- - - - - - 243.31 243.42 243.52 240.63 240.22 240.11

- - - - - - 242.90 242.76 243.11 240.46 240.33 240.21

- - - - - - 242.89 243.05 243.11 240.36 240.02 239.96

- - - - - - 242.48 242.71 242.71 239.79 239.67 239.75

- - - - - - 242.45 242.62 242.65 239.76 239.66 239.70

- - - - - - 242.55 242.73 242.79 239.83 239.71 239.77

- - - - - - 243.38 243.42 243.54 240.65 240.29 240.08

- - - - - - 243.50 243.42 243.68 240.63 240.33 240.30

- - - - - - 242.96 243.06 243.16 ++ 240.08 239.96

- - - - - - 242.86 243.01 243.07 240.19 240.11 239.89

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - 242.96 243.20 243.17 240.31 240.00 239.89

- - - - - - 242.82 243.01 243.02 240.06 239.94 239.89

- - - - - - 242.62 242.83 242.85 239.83 240.66 239.73

- - - - - - 242.60 242.82 242.81 239.80 240.66 239.72

- - - - - - 242.46 242.71 242.66 239.89 239.50 239.57

- - - - - - 242.59 242.82 242.78 239.73 239.42 239.56

- - - - - - 242.72 242.91 242.88 239.80 239.55 239.64

- - - - - - 243.00 243.18 243.20 240.16 239.90 239.87

- - - - - - 242.89 243.09 243.11 240.37 239.96 239.88

- - - - - - 243.05 243.17 243.20 240.59 240.08 239.96

- - - - - - 242.91 243.05 243.09 240.53 ++ 239.94

- - - - - - 243.02 243.18 243.22 ++ ++ 240.00
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

OW63s OW63d OW64s OW64d OW65s OW65d OW71k OW71s OW71d TP16 TP17 TP18

248.09 247.52 250.03 250.19 250.73 250.42 245.96 246.02 246.08 241.85 241.64 244.56

- - - - - - 243.09 243.24 243.29 240.62 240.11 239.97

- - - - - - 243.56 243.85 243.77 240.65 240.31 240.24

- - - - - - 242.90 243.04 243.09 240.36 239.97 239.91

- - - - - - 242.72 242.92 242.93 240.02 239.80 239.84

- - - - - - 242.46 242.67 242.67 239.70 239.61 239.67

- - - - - - - - - - - -

- - - - - - 242.55 242.78 242.70 239.67 239.55 239.59

- - - - - - 243.23 243.37 243.39 240.42 240.06 239.99

- - - - - - 243.06 243.17 243.22 240.57 240.06 239.95

- - - - - - 242.90 243.02 243.07 240.48 240.02 239.80

- - - - - - 243.37 243.51 243.52 240.72 240.30 ++

- - - - - - 243.19 243.31 243.37 240.64 240.17 240.06

- - - - - - 242.95 243.12 243.15 240.47 240.03 239.96

- - - - - - 242.62 242.80 242.81 239.84 239.70 239.76

- - - - - - 242.65 242.86 242.82 239.76 239.64 239.70

- - - - - - 242.50 242.70 242.67 239.79 239.68 239.70

- - - - - - 242.94 243.10 243.14 - 240.00 239.93
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Table C-2.2 : Historical Groundwater Elevations (2003-2014)

Monitoring 

Location

Ref. 

Elevation

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

24-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

TP19 SG1 S8 S13

241.28 242.69 240.74 243.53

241.08

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

239.70 - - -
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Monitoring 

Location

Ref. 

Elevation
20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

17-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

TP19 SG1 S8 S13

241.28 242.69 240.74 243.53

239.71 - - -

239.84 - - -

239.85 - - -

- - - -

239.91 - - -

- - - -

239.94 - - -

239.90 - - -

239.93 - - -

240.13 - - -

239.89 - - -

240.02 - - -

239.74 243.06 - -

239.50 - - -

239.24 - - -

239.31 - - -

- - - -

239.29 - - -

239.46 243.04 - -

239.65 243.12 - -

239.93 243.29 - -

239.89 - - -

239.72 - - -

239.71 - - -

239.75 - - -

239.80 - - -

239.94 - - -

- - - -

- - - -

239.91 243.14 - -

240.01 243.23 - -

- - - -

240.02 - - -

239.86 243.10 - -

- 243.10 239.84 242.86

239.84 243.14 - -

239.68 242.96 - -

239.51 - - -

239.69 243.08 - -

239.84 243.10 - -

239.95 243.17 - 242.91

239.84 243.11 239.87 242.86

239.83 243.12 - -

239.84 243.14 - -

239.82 243.08 - -

239.80 243.09 - -

239.85 243.19 239.98 -

239.72 243.13 - -

239.83 - - -

++ ++ ++ ++

++ ++ ++ ++

- - - -

++ 243.10 - -

240.09 243.26 240.13 243.35

240.01 243.28 239.94 243.32

239.98 - - -

239.78 242.97 - 243.04

239.77 242.98 - 242.85

239.81 242.99 239.81 242.96

240.07 243.21 240.05 243.20

240.15 243.24 240.05 243.20

239.99 243.24 239.95 243.20

239.94 243.22 239.90 243.17

- - - -

- - - -

- - - -

239.92 243.24 239.87 243.21

239.94 243.22 239.88 243.17

239.76 243.08 239.73 243.02

239.76 243.07 239.79 243.03

239.62 242.99 239.64 242.93

239.62 243.04 239.59 243.00

239.69 243.07 239.62 243.07

239.90 243.17 239.92 243.21

239.94 243.18 239.80 243.21

239.97 243.19 239.82 243.22

239.98 243.18 239.79 243.23

++ 243.21 239.87 243.21
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Monitoring 

Location

Ref. 

Elevation
26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:

*** = dry

++ = frozen

- = not measured

TP19 SG1 S8 S13

241.28 242.69 240.74 243.53

239.99 243.23 239.94 243.22

240.12 243.29 239.97 243.28

239.95 243.18 239.91 243.17

239.88 243.14 239.87 243.12

239.73 242.87 239.74 242.79

- - - -

239.65 243.02 239.66 242.99

239.93 243.22 239.90 243.23

239.99 243.20 239.89 243.20

239.89 243.19 239.87 243.14

++ ++ 240.06 -

240.05 243.26 239.94 243.24

239.99 243.19 239.91 243.18

239.81 243.08 239.80 243.05

239.75 243.20 239.73 243.08

239.75 243.08 239.75 243.05

239.96 243.19 239.94 243.29
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Hydrograph C-2.1: Groundwater Elevations - OW3 & OW4 
OW3 OW4 Quarry Floor 
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Hydrograph C-2.2: Groundwater Elevations - OW7 
OW7s OW7d Quarry Floor 
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Hydrograph C-2.3: Groundwater Elevations - OW8 
OW8s OW8d Quarry Floor 
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Hydrograph C-2.4: Groundwater Elevations - OW9 & OW10 
OW9s OW9d OW10s OW10d Quarry Floor 
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Hydrograph C-2.5: Groundwater Elevations - OW11 

OW11s OW11d Quarry Floor 
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Hydrograph C-2.6: Groundwater Elevations - OW12 
OW12s OW12d Quarry Floor 
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Hydrograph C-2.7: Groundwater Elevations - OW13 
OW13s OW13d Quarry Floor 
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Hydrograph C-2.8: Groundwater Elevations - OW14 
OW14s OW14d Quarry Floor 
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Hydrograph C-2.9: Groundwater Elevations - OW15 
Quarry Floor OW15s OW15d 
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Hydrograph C-2.10: Groundwater Elevations - OW16 
Quarry Floor OW16s OW16d 
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Hydrograph C-2.11: Groundwater Elevations - OW24 & OW26 
Quarry Floor OW24 OW26 
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Hydrograph C-2.12: Groundwater Elevations - OW25 
Quarry Floor OW25s OW25d 
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Hydrograph C-2.13: Groundwater Elevations - OW27 
Quarry Floor OW27s OW27d 
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Hydrograph C-2.14: Groundwater Elevations - OW28 
Quarry Floor OW28s OW28d 
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Hydrograph C-2.15: Groundwater Elevations - OW29 
Quarry Floor OW29s OW29d 
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Hydrograph C-2.16: Groundwater Elevations - OW30 
Quarry Floor OW30s OW30d 
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Hydrograph C-2.17: Groundwater Elevations - OW31 
Quarry Floor OW31s OW31d 
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Hydrograph C-2.18: Groundwater Elevations - OW32 
Quarry Floor OW32s OW32d 
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Hydrograph C-2.19: Groundwater Elevations - OW33 
Quarry Floor OW33s OW33d 
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Hydrograph C-2.20: Groundwater Elevations - OW34 & OW35 
Quarry Floor OW34 OW35 
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Hydrograph C-2.21: Groundwater Elevations - OW36 & OW37 
Quarry Floor OW36 OW37 
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Hydrograph C-2.22: Groundwater Elevations - OW38, OW39 & OW40 
Quarry Floor OW38 OW39 OW40 
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Hydrograph C-2.23: Groundwater Elevations - OW41 
Quarry Floor OW41s OW41d 
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Hydrograph C-2.24: Groundwater Elevations - OW42 
Quarry Floor OW42s OW42d 
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Hydrograph C-2.25: Groundwater Elevations - OW43 
Quarry Floor OW43s OW43d 
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Hydrograph C-2.26: Groundwater Elevations - OW44 
Quarry Floor OW44s OW44d 
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Hydrograph C-2.27: Groundwater Elevations - OW45 & OW46 
Quarry Floor OW46s OW46d OW45 
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Hydrograph C-2.28: Groundwater Elevations - OW47 & OW48 
Quarry Floor OW47s OW47d OW48 
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Hydrograph C-2.29: Groundwater Elevations - OW49 & OW50 
Quarry Floor OW49 OW50 
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Hydrograph C-2.30: Groundwater Elevations - OW51 & OW52 
Quarry Floor OW51 OW52 
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Hydrograph C-2.31: Groundwater Elevations - OW53 
Quarry Floor OW53 
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Hydrograph C-2.36: Groundwater Elevations - OW63 
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Hydrograph C-2.38: Groundwater Elevations - OW65 
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Hydrograph C-2.39: Groundwater Elevations - OW71 
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Hydrograph C-2.40: Groundwater Elevations - MP54 
Quarry Floor MP54(in)  MP54(out)  
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Hydrograph C-2.41: Groundwater Elevations - MP55 
Quarry Floor MP55(in) MP55(out) 
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Hydrograph C-2.42: Groundwater Elevations - MP56 
Quarry Floor MP56(in) MP56(out) 
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Hydrograph C-2.43: Groundwater Elevations - MP57 
Quarry Floor MP57(in) MP57(out) 



Keppel Quarry

2015 AMP Monitoring Report Appendix C-2
MTE File No.: 33862-100

5/19/2016

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

1
-S

e
p
-0

3
 

1
-D

e
c
-0

3
 

1
-M

a
r-

0
4
 

3
1
-M

a
y
-0

4
 

3
1
-A

u
g
-0

4
 

3
0
-N

o
v
-0

4
 

1
-M

a
r-

0
5
 

1
-J

u
n

-0
5
 

3
1
-A

u
g
-0

5
 

3
0
-N

o
v
-0

5
 

2
-M

a
r-

0
6
 

1
-J

u
n

-0
6
 

3
1
-A

u
g
-0

6
 

1
-D

e
c
-0

6
 

2
-M

a
r-

0
7
 

1
-J

u
n

-0
7
 

1
-S

e
p
-0

7
 

1
-D

e
c
-0

7
 

1
-M

a
r-

0
8
 

3
1
-M

a
y
-0

8
 

3
1
-A

u
g
-0

8
 

3
0
-N

o
v
-0

8
 

1
-M

a
r-

0
9
 

1
-J

u
n

-0
9
 

3
1
-A

u
g
-0

9
 

3
0
-N

o
v
-0

9
 

2
-M

a
r-

1
0
 

1
-J

u
n

-1
0
 

3
1
-A

u
g
-1

0
 

1
-D

e
c
-1

0
 

2
-M

a
r-

1
1
 

1
-J

u
n

-1
1
 

1
-S

e
p
-1

1
 

1
-D

e
c
-1

1
 

1
-M

a
r-

1
2
 

3
1
-M

a
y
-1

2
 

3
1
-A

u
g
-1

2
 

3
0
-N

o
v
-1

2
 

1
-M

a
r-

1
3
 

1
-J

u
n

-1
3
 

3
1
-A

u
g
-1

3
 

3
0
-N

o
v
-1

3
 

2
-M

a
r-

1
4
 

1
-J

u
n

-1
4
 

3
1
-A

u
g
-1

4
 

1
-D

e
c
-1

4
 

2
-M

a
r-

1
5
 

1
-J

u
n

-1
5
 

1
-S

e
p
-1

5
 

1
-D

e
c
-1

5
 

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AM
SL

) 

Hydrograph C-2.44: Groundwater Elevations - TP16 and TP17 
TP16 TP17 Quarry Floor 
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Hydrograph C-2.45: Groundwater Elevations - TP18 and TP19 
TP18 TP19 Quarry Floor 
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Hydrograph C-2.46: Groundwater Elevations - SG1 
Manual Quarry Floor 
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Hydrograph C-2.47: Groundwater Elevations - S8 
Manual Quarry Floor 
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Hydrograph C-2.48: Groundwater Elevations - S13 
Manual Quarry Floor 
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Table C-3.1 : Historical Groundwater Gradients (2003-2015)

Location OW7 OW8 OW9 OW10 OW11 OW12 OW13

15-Sep-03 -0.24 -0.05 0.01 0.00 0.00 -0.03 -0.20

17-Oct-03 -0.25 -0.03 0.01 -0.01 0.02 0.00 -0.17

28-Nov-03 -0.25 -0.04 0.02 0.00 0.03 0.01 -0.16

26-Feb-04 -0.26 -0.03 0.02 -0.01 0.04 0.00 -0.19

26-Apr-04 -0.26 -0.03 0.01 -0.01 0.04 0.00 -0.20

14-May-04 -0.25 -0.04 0.02 0.00 0.04 0.00 -0.17

21-May-04 -0.26 -0.03 0.01 -0.01 0.04 0.00 -0.18

28-May-04 -0.24 -0.06 -0.02 -0.02 -0.04 -0.04 -0.15

4-Jun-04 -0.25 -0.04 0.02 0.00 0.04 0.01 -0.17

11-Jun-04 -0.25 -0.03 0.02 -0.01 0.04 0.00 -0.19

17-Jun-04 -0.25 -0.03 0.02 -0.01 0.04 0.00 -0.20

25-Jun-04 -0.27 -0.03 0.01 -0.02 0.03 -0.01 -0.20

9-Jul-04 -0.26 -0.03 0.01 -0.01 0.03 -0.01 -0.20

16-Jul-04 -0.28 -0.03 0.01 -0.03 0.02 -0.02 -0.22

22-Jul-04 -0.26 -0.03 0.02 -0.01 0.04 -0.01 -0.20

29-Jul-04 -0.26 -0.04 0.02 0.00 0.03 -0.01 -0.20

5-Aug-04 -0.26 -0.04 0.02 0.00 0.03 -0.01 -0.20

13-Aug-04 -0.26 -0.04 0.01 0.00 0.02 -0.01 -0.20

19-Aug-04 -0.26 -0.04 0.01 0.00 0.06 -0.01 -0.20

26-Aug-04 -0.26 -0.05 0.01 0.00 0.01 -0.02 -0.21

2-Sep-04 -0.26 -0.05 0.01 0.00 0.01 -0.02 -0.20

9-Sep-04 -0.26 -0.05 0.01 0.00 0.01 -0.02 -0.20

16-Sep-04 -0.25 -0.05 0.01 0.00 0.01 -0.02 -0.20

23-Sep-04 -0.25 -0.05 0.00 0.00 0.00 -0.03 -0.20

7-Oct-04 -0.25 -0.06 0.00 0.00 -0.01 -0.03 -0.19

14-Oct-04 -0.25 -0.06 0.01 0.00 -0.01 -0.03 -0.19

21-Oct-04 -0.27 -0.06 0.00 -0.04 0.00 -0.03 -0.19

28-Oct-04 -0.27 -0.05 0.01 -0.03 0.01 -0.03 -0.18

3-Nov-04 -0.28 -0.05 0.00 -0.03 0.02 -0.03 -0.13

11-Nov-04 -0.29 -0.05 0.01 -0.03 0.03 -0.03 -0.18

18-Nov-04 -0.28 -0.04 0.01 -0.02 0.03 -0.02 -0.18

25-Nov-04 -0.28 -0.04 0.01 -0.03 0.03 -0.02 -0.19

2-Dec-04 -0.30 -0.04 0.00 -0.03 0.00 -0.03 -0.20

9-Dec-04 -0.29 -0.08 0.00 -0.02 -0.02 -0.07 -0.19

16-Dec-04 -0.28 -0.05 0.02 -0.01 0.03 0.00 -0.17

23-Dec-04 -0.28 -0.05 0.01 0.00 0.05 0.01 -0.18

13-Jan-05 -0.30 -0.06 -0.01 -0.02 0.00 -0.04 -0.20

31-Jan-05 -0.28 -0.04 0.02 0.00 0.05 0.00 -0.19

21-Feb-05 -0.28 -0.03 0.02 -0.01 0.04 0.00 -0.18

24-Mar-05 -0.29 -0.03 0.02 -0.01 0.04 0.00 -0.20

26-Apr-05 -0.28 -0.04 0.00 -0.02 0.00 -0.03 -0.20

10-May-05 -0.28 -0.04 0.02 -0.01 0.05 0.00 -0.18

24-May-05 -0.27 -0.03 0.02 -0.01 0.04 -0.01 -0.21

1-Jun-05 -0.28 -0.04 0.02 -0.01 0.04 -0.01 -0.22

10-Jun-05 -0.28 -0.04 0.01 -0.01 0.03 -0.01 -0.22

17-Jun-05 -0.29 -0.04 0.01 -0.01 0.03 -0.02 -0.22
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Location OW7 OW8 OW9 OW10 OW11 OW12 OW13

24-Jun-05 -0.29 -0.04 0.01 -0.01 0.03 -0.02 -0.22

30-Jun-05 -0.28 -0.04 0.01 -0.01 0.03 -0.02 -0.22

8-Jul-05 -0.28 -0.05 0.01 -0.01 0.02 -0.03 -0.22

15-Jul-05 -0.28 -0.05 0.01 0.00 0.02 -0.03 -0.22

22-Jul-05 -0.27 -0.06 0.00 0.00 0.01 -0.03 -0.21

28-Jul-05 -0.27 -0.06 0.00 0.00 0.00 -0.03 -0.21

4-Aug-05 -0.29 -0.06 0.00 0.00 0.00 -0.03 -0.21

12-Aug-05 -0.28 -0.07 0.00 0.00 0.00 -0.04 -0.20

18-Aug-05 -0.27 -0.07 -0.02 0.00 0.00 -0.04 -0.20

26-Aug-05 -0.29 -0.05 0.01 0.00 0.01 -0.04 -0.19

2-Sep-05 -0.28 -0.06 0.00 -0.01 0.01 -0.04 -0.19

9-Sep-05 -0.28 -0.06 -0.01 -0.01 0.01 -0.04 -0.19

15-Sep-05 -0.27 -0.05 -0.01 -0.01 0.00 -0.04 -0.19

23-Sep-05 -0.26 -0.05 -0.01 0.00 0.00 -0.05 -0.19

30-Sep-05 -0.31 -0.05 -0.01 -0.01 0.01 -0.05 -0.18

7-Oct-05 -0.29 -0.04 0.00 -0.02 0.02 -0.04 -0.18

14-Oct-05 -0.29 -0.04 0.00 -0.01 0.02 -0.04 -0.19

21-Oct-05 -0.28 -0.04 0.00 -0.02 0.02 -0.04 -0.18

28-Oct-05 -0.29 -0.04 0.00 -0.02 0.02 -0.05 -0.18

4-Nov-05 -0.30 -0.03 0.00 -0.02 0.03 -0.04 -0.18

11-Nov-05 -0.30 -0.04 0.00 -0.01 0.04 -0.03 -0.20

2-Dec-05 -0.29 -0.07 0.02 0.01 0.01 -0.05 -0.16

21-Apr-06 -0.29 -0.04 0.02 0.00 0.05 0.00 -0.18

15-Aug-06 -0.30 -0.04 0.00 -0.01 0.03 -0.03 -0.20

14-Sep-06 -0.30 -0.05 0.00 -0.01 0.02 -0.03 -0.19

28-Sep-06 -0.30 - - -0.02 0.02 - -0.19

5-Oct-06 -0.31 -0.05 -0.01 -0.02 0.02 -0.04 -0.18

6-Oct-06 -0.31 -0.05 -0.01 -0.02 0.02 -0.04 -0.19

10-Oct-06 - - - - - - -

17-Oct-06 -0.34 - - - - - -

20-Oct-06 -0.33 -0.05 -0.01 -0.02 0.03 -0.02 -0.20

27-Oct-06 -0.31 -0.05 0.00 -0.01 0.03 -0.03 -0.18

3-Nov-06 -0.31 -0.06 0.00 -0.01 0.03 -0.02 -0.17

6-Nov-06 -0.31 - - - - - -

10-Nov-06 -0.31 -0.07 0.00 -0.01 0.02 -0.04 -0.17

14-Nov-06 -0.31 - - -0.01 - - -

17-Nov-06 -0.31 -0.06 0.00 -0.01 0.01 -0.03 -0.18

24-Nov-06 -0.31 -0.06 0.01 -0.01 0.04 0.00 -0.17

1-Dec-06 -0.31 -0.04 0.00 -0.02 0.01 -0.02 -0.19

15-Dec-06 -0.30 -0.10 -0.01 -0.01 -0.02 -0.07 -0.17

26-Jan-07 -0.30 -0.03 0.01 0.00 0.05 -0.01 -0.19

9-Apr-07 -0.30 -0.06 0.01 0.00 0.03 -0.02 -0.17

21-Jun-07 -0.32 -0.04 0.01 -0.01 0.04 -0.02 -0.21

27-Jul-07 -0.30 -0.05 0.00 -0.01 0.02 -0.03 -0.21

22-Aug-07 -0.29 -0.07 0.00 -0.01 -0.01 -0.04 -0.21

31-Aug-07 -0.29 -0.07 0.00 -0.01 0.00 -0.04 -0.20

26-Sep-07 -0.29 -0.06 -0.01 -0.02 0.00 -0.04 -0.19

19-Oct-07 -0.30 -0.05 -0.01 -0.02 0.00 -0.05 -0.18
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Location OW7 OW8 OW9 OW10 OW11 OW12 OW13

17-Nov-07 -0.34 -0.05 -0.01 -0.03 0.02 -0.04 -0.19

20-Dec-07 -0.35 -0.04 0.00 -0.02 0.04 -0.01 -0.20

7-Mar-08 -0.33 -0.05 0.01 - 0.01 -0.01 -0.18

3-Jun-08 -0.34 -0.04 0.01 -0.02 0.04 -0.02 -0.21

29-Jul-08 -0.31 -0.05 0.01 -0.01 0.03 -0.02 -0.20

18-Aug-08 -0.32 -0.05 0.00 -0.01 0.03 -0.03 -0.20

23-Sep-08 -0.32 -0.05 0.00 -0.01 0.03 -0.03 -0.20

29-Oct-08 -0.33 -0.05 0.00 -0.02 0.03 -0.03 -0.21

26-Nov-08 -0.32 -0.05 0.00 0.00 0.05 -0.01 -0.18

18-Dec-08 - - - - - - -

6-Jan-09 -0.30 -0.05 0.01 -0.02 0.00 0.00 -0.17

20-Jan-09 -0.30 -0.03 0.02 0.00 0.05 -0.01 -0.19

24-Mar-09 -0.34 -0.06 0.01 0.00 0.03 -0.02 -0.18

8-Apr-09 - - - - - - -

15-Apr-09 -0.30 -0.03 0.01 -0.01 0.01 -0.02 -0.18

29-May-09 -0.31 -0.04 0.01 -0.02 0.04 -0.02 -0.21

12-Jun-09 - - - -0.01 0.04 - -

8-Jul-09 -0.31 -0.04 0.01 0.01 0.04 -0.02 -0.20

20-Aug-09 -0.30 -0.05 0.01 -0.01 0.03 -0.04 -0.21

16-Sep-09 -0.28 -0.06 0.00 0.00 0.00 -0.04 -0.21

20-Oct-09 -0.32 -0.05 0.00 -0.01 0.03 -0.03 -0.20

27-Nov-09 -0.31 -0.04 0.01 0.00 0.04 -0.01 -0.21

29-Mar-10 -0.31 -0.05 0.01 0.00 0.05 -0.01 -0.19

30-Apr-10 -0.31 -0.04 0.01 0.00 0.04 -0.01 -0.19

25-May-10 -0.31 -0.04 0.01 0.00 0.04 -0.02 -0.22

25-Jun-10 -0.32 -0.05 0.00 0.02 0.04 -0.02 -0.21

26-Jul-10 -0.32 -0.05 0.00 -0.02 0.03 -0.02 -0.20

26-Aug-10 -0.32 -0.05 0.03 -0.02 0.03 -0.02 -0.21

4-Oct-10 -0.31 -0.07 0.00 -0.02 0.03 -0.06 -0.22

1-Nov-10 -0.29 -0.04 -0.05 -0.02 0.03 -0.02 -0.13

6-Dec-10 -0.29 - 0.00 -0.02 0.03 - -0.14

6-Jan-11 -0.29 -0.03 0.00 -0.02 0.03 -0.01 -0.07

9-Feb-11 -0.30 -0.03 0.01 -0.02 0.07 -0.01 -0.12

25-Feb-11 - -0.03 - - - - -0.08

23-Mar-11 -0.31 -0.03 -0.04 0.00 0.03 -0.01 -0.07

4-May-11 -0.30 -0.06 0.00 0.01 0.03 -0.03 -0.17

24-May-11 -0.31 -0.10 0.00 -0.02 0.02 -0.08 -0.21

27-Jun-11 -0.31 -0.04 0.01 0.00 0.04 -0.02 -0.20

26-Jul-11 -0.31 -0.01 0.01 0.00 0.03 -0.03 -0.21

30-Aug-11 -0.30 -0.05 0.01 -0.01 0.02 -0.03 -0.15

22-Sep-11 -0.32 -0.05 0.01 -0.01 0.03 -0.03 -0.20

26-Oct-11 -0.29 -0.06 0.00 -0.01 0.03 -0.02 -0.16

29-Nov-11 -0.32 -0.07 -0.01 -0.02 0.02 -0.08 -0.18

11-Jan-12 -0.32 -0.04 0.01 -0.02 0.01 -0.02 -0.16

27-Feb-12 -0.31 -0.03 -0.05 -0.01 0.01 -0.01 -0.18

8-Mar-12 -0.35 - - -0.03 - - -

15-Mar-12 -0.30 - - -0.01 - - -

21-Mar-12 -0.30 - - -0.01 - - -
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Location OW7 OW8 OW9 OW10 OW11 OW12 OW13

29-Mar-12 -0.30 -0.04 0.01 -0.01 0.03 -0.02 -0.19

25-Apr-12 -0.32 -0.03 0.01 -0.02 0.04 -0.02 -0.21

28-May-12 -0.32 -0.04 0.01 0.00 0.04 -0.02 -0.21

13-Jun-12 -0.32 -0.05 0.01 -0.01 0.03 -0.02 -0.21

11-Jul-12 -0.31 -0.03 0.01 -0.02 0.02 -0.04 -0.21

30-Aug-12 -0.33 -0.05 0.00 -0.02 0.02 -0.04 -0.21

25-Sep-12 -0.33 -0.06 0.00 -0.03 0.03 -0.04 -0.20

24-Oct-12 -0.32 -0.06 0.00 -0.01 0.03 -0.02 -0.18

27-Nov-12 -0.32 -0.06 0.01 -0.02 0.00 -0.02 -0.18

19-Dec-12 -0.32 -0.02 0.01 -0.01 0.04 -0.01 -0.18

28-Jan-13 -0.31 -0.02 0.01 -0.01 0.05 -0.01 -0.18

27-Feb-13 -0.30 -0.02 0.01 -0.01 0.03 -0.01 -0.17

26-Mar-13 -0.32 -0.02 0.01 0.00 0.02 0.00 -0.17

23-Apr-13 -0.30 -0.01 0.01 -0.01 0.02 0.01 -0.15

27-May-13 -0.32 -0.04 0.01 0.00 0.04 -0.01 -0.19

17-Jun-13 -0.32 -0.04 0.01 -0.02 0.02 -0.01 -0.19

29-Jul-13 -0.31 -0.04 0.01 -0.01 0.01 -0.02 -0.20

31-Aug-13 - - - - - - -

19-Sep-13 -0.31 -0.06 0.00 -0.03 0.02 -0.04 -0.18

25-Oct-13 - - -0.01 -0.01 0.00 - -

30-Nov-13 -0.33 -0.05 0.01 -0.01 0.03 -0.02 -0.17

18-Dec-13 -0.33 -0.04 0.01 -0.01 0.05 -0.02 -0.18

15-Mar-14 -0.31 -0.08 -0.01 -0.01 0.00 -0.05 -0.18

28-Apr-14 -0.32 -0.05 0.01 -0.01 0.02 -0.01 -0.17

24-May-14 -0.35 -0.04 0.01 -0.01 0.04 -0.02 -

27-Jun-14 -0.32 -0.05 -0.05 -0.02 0.03 -0.02 -0.20

15-Jul-14 -0.32 -0.05 -0.04 -0.03 0.03 -0.02 -0.18

12-Sep-14 -0.30 -0.03 0.00 -0.02 0.03 -0.03 -0.19

23-Oct-14 - - 0.00 - 0.03 - -

Notes:
++ = frozen

- = not measured
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Table C-3.1 : Historical Groundwater Gradients (2003-2015)

Location

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

OW14 OW15 OW16 OW25 OW27 OW28 OW29

-0.26 -0.26 -0.01 - - - -

-0.35 0.01 -0.01 - - - -

-0.35 -0.01 -0.01 - - - -

-0.35 0.01 -0.01 - - - -

-0.36 0.01 -0.13 - - - -

-0.35 -0.01 -0.04 - - - -

-0.35 0.00 -0.01 - - - -

-0.35 -0.02 -0.01 - - - -

-0.34 -0.01 -0.01 - - - -

-0.34 0.00 -0.02 - - - -

-0.32 0.00 -0.02 - - - -

-0.32 0.00 -0.01 - - - -

-0.30 0.00 -0.02 - - - -

-0.34 0.00 -0.01 - - - -

-0.33 0.00 -0.01 - - - -

-0.32 0.00 -0.01 - - - -

-0.32 0.00 -0.01 - - - -

-0.30 -0.01 -0.01 - - - -

-0.29 -0.01 -0.02 - - - -

-0.29 -0.01 -0.01 - - - -

-0.28 -0.02 -0.02 - - - -

-0.28 -0.02 -0.01 - - - -

-0.28 -0.02 -0.01 - - - -

-0.27 -0.02 -0.01 - - - -

-0.26 -0.03 -0.01 - - - -

-0.26 -0.03 -0.01 - - - -

-0.28 -0.02 -0.01 - - - -

-0.27 -0.02 -0.01 - - - -

-0.28 -0.01 -0.03 - - - -

-0.30 -0.01 -0.03 - - - -

-0.29 -0.01 -0.01 - - - -

-0.28 -0.01 -0.02 - - - -

-0.36 0.01 -0.04 - - - -

-0.37 -0.02 -0.06 - - - -

-0.35 -0.02 -0.04 - - - -

-0.35 -0.01 -0.07 - - - -

-0.37 -0.02 - - - - -

-0.36 0.00 -0.11 - - - -

-0.37 0.01 -0.12 - - - -

-0.36 0.01 -0.14 - - - -

-0.37 0.00 -0.23 - - - -

-0.35 0.00 -0.27 - - - -

-0.34 0.00 -0.39 - - - -

-0.33 0.00 -0.47 - - - -

-0.32 0.00 -0.47 - - - -

-0.32 0.00 -0.47 - - - -
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Location

15-Sep-0324-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

OW14 OW15 OW16 OW25 OW27 OW28 OW29

-0.31 0.00 -0.46 - - - -

-0.31 -0.01 -0.45 - - - -

-0.31 -0.02 -0.44 - - - -

-0.30 -0.02 -0.44 - - - -

-0.29 -0.03 -0.42 - - - -

-0.29 -0.03 -0.41 - - - -

-0.28 -0.03 -0.42 - - - -

-0.28 -0.03 -0.41 - - - -

-0.28 -0.03 -0.41 - - - -

-0.28 -0.03 -0.42 - - - -

-0.28 -0.03 -0.43 - - - -

-0.27 -0.03 -0.44 - - - -

-0.27 -0.03 -0.44 - - - -

-0.26 -0.03 -0.45 - - - -

-0.28 -0.02 -0.45 - - - -

-0.28 -0.02 -0.46 - - - -

-0.27 -0.02 -0.46 - - - -

-0.27 -0.02 -0.42 - - - -

-0.26 -0.01 -0.49 - - - -

-0.27 -0.01 -0.50 - - - -

-0.33 0.00 -0.50 - - - -

-0.38 -0.02 -0.52 - - - -

-0.39 0.00 -0.58 - - - -

-0.31 -0.01 -0.64 - - -0.70 -

-0.30 -0.02 -0.67 - - -0.70 -

-0.30 - - - - -0.70 -

-0.30 -0.02 -0.31 - - -0.68 -

-0.30 -0.02 -0.31 - - -0.69 -

- - - 0.05 - - -

-0.36 - -0.27 0.02 0.01 -0.44 -

-0.38 -0.02 -0.23 -0.05 -0.01 -0.49 -

-0.39 0.01 -0.19 0.01 -0.01 -0.26 -

-0.38 -0.01 -0.19 0.01 -0.02 -0.31 -

-0.38 - -0.19 - - - -

-0.38 -0.02 -0.21 - - - -

-0.38 - -0.22 - - -0.12 -

-0.39 -0.01 -0.22 0.01 -0.03 -0.02 -

-0.38 -0.01 -0.24 0.01 -0.02 -0.30 -

-0.39 0.00 -0.22 0.01 -0.02 -0.02 -

-0.39 -0.03 -0.24 0.00 -0.04 -0.01 -

-0.38 0.01 -0.31 0.01 -0.01 -0.50 -

-0.39 -0.02 -0.34 0.01 -0.02 -0.06 -

-0.35 0.00 -0.50 0.02 0.01 -0.64 -

-0.29 -0.02 -0.13 0.02 0.04 -0.70 -

-0.28 -0.04 -0.64 0.02 0.05 -0.69 -0.01

-0.28 -0.04 -0.55 0.02 0.05 -0.69 -0.02

-0.26 -0.04 - 0.02 0.05 -0.69 0.02

-0.27 -0.03 - 0.01 0.05 -0.71 -0.01
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Location

15-Sep-0317-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

29-May-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

OW14 OW15 OW16 OW25 OW27 OW28 OW29

-0.30 -0.02 - 0.01 0.03 -0.69 -0.01

-0.36 0.00 - 0.01 0.02 -0.61 -0.01

-0.40 0.00 - 0.01 -0.02 -0.14 -0.01

-0.38 0.01 - 0.01 -0.01 -0.57 -0.01

-0.33 -0.01 - 0.02 0.02 - -0.01

-0.33 -0.01 - 0.01 0.03 -0.67 -0.01

-0.35 0.00 - 0.01 0.02 -0.64 -0.02

-0.38 0.00 - 0.01 0.01 -0.48 -0.01

-0.39 -0.01 - 0.01 -0.01 -0.23 -0.01

- - - - - - -

-0.38 -0.01 - 0.01 -0.01 -0.11 0.00

-0.37 0.01 - 0.01 -0.01 -0.55 0.00

-0.39 -0.02 - 0.01 -0.02 -0.17 -0.01

- - - 0.01 -0.02 -0.03 -

-0.39 -0.01 - 0.01 -0.02 -0.10 -0.01

-0.36 0.00 - 0.01 -0.01 -0.61 -0.01

- * - - - - -

-0.38 0.01 - 0.01 -0.01 -0.43 -0.01

-0.40 -0.01 - 0.01 -0.04 -0.69 -0.01

-0.31 -0.03 - 0.01 -0.04 -0.68 -0.01

-0.32 -0.01 - 0.01 0.03 -0.69 -0.01

-0.38 0.01 - 0.01 0.00 -0.63 0.00

-0.40 -0.01 - 0.01 -0.01 -0.51 -0.01

-0.40 -0.01 - 0.01 -0.01 -0.63 -0.01

-0.38 0.00 - 0.01 -0.01 -0.65 0.00

-0.39 0.00 - 0.01 -0.01 -0.59 -0.01

-0.36 0.01 - 0.01 0.00 -0.63 -0.01

-0.36 0.00 - 0.01 0.01 -0.65 0.01

-0.40 -0.02 - 0.01 0.02 -0.26 0.00

-0.36 0.00 - 0.01 -0.01 -0.65 -0.01

-0.39 - - 0.02 -0.01 -0.28 0.03

-0.39 0.01 - 0.06 -0.02 -0.33 0.00

-0.39 0.01 - 0.05 -0.02 -0.34 -0.01

- - - 0.09 - - -

-0.34 0.01 - 0.06 -0.03 -0.33 0.03

-0.40 -0.02 - 0.00 -0.02 -0.11 0.00

-0.40 -0.02 - 0.01 -0.02 -0.04 0.00

-0.40 -0.03 - 0.01 -0.01 -0.42 -0.01

-0.28 -0.01 - 0.01 0.02 -0.67 0.00

-0.32 -0.01 - 0.01 -0.04 -0.68 0.00

-0.37 -0.02 - 0.01 -0.03 -0.47 -0.01

-0.37 -0.02 - 0.00 -0.03 -0.48 -0.01

-0.41 -0.03 - -0.01 -0.03 -0.08 -0.01

-0.39 -0.02 - 0.01 -0.01 -0.42 -0.01

-0.39 -0.03 - 0.01 -0.01 -0.53 -0.01

- - - - - - -0.01

- - - - - - -0.01

- - - - - - -0.01
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Location

15-Sep-0329-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:
++ = frozen

- = not measured

OW14 OW15 OW16 OW25 OW27 OW28 OW29

-0.32 -0.02 - 0.01 -0.01 -0.57 -0.01

-0.39 -0.03 - 0.01 -0.01 -0.62 -0.01

-0.35 -0.02 - 0.01 0.01 -0.66 -0.02

-0.35 -0.02 - 0.01 -0.02 -0.65 -0.01

-0.35 -0.02 - 0.01 -0.04 -0.65 -0.01

-0.32 -0.01 - 0.01 -0.04 -0.68 -0.01

-0.33 -0.01 - 0.00 -0.04 -0.63 -0.01

-0.39 -0.01 - 0.00 -0.01 -0.53 0.00

-0.40 -0.01 - 0.01 -0.01 -0.53 -0.01

-0.40 -0.02 - 0.00 -0.02 -0.33 -0.01

-0.38 -0.02 - 0.01 -0.01 -0.51 -0.01

-0.38 -0.01 - 0.01 -0.01 -0.42 -0.01

-0.40 -0.02 - 0.00 -0.02 -0.43 0.00

-0.39 -0.02 - 0.00 -0.03 -0.43 0.00

-0.40 -0.02 - 0.01 -0.01 -0.55 -0.01

-0.45 -0.02 - 0.01 -0.01 -0.56 -0.02

-0.37 -0.02 - 0.01 -0.04 -0.57 -0.01

- - - - - - -

-0.30 -0.02 - 0.01 -0.05 -0.65 -0.01

- - - - -0.02 - -0.01

-0.38 -0.01 - 0.00 -0.02 -0.48 -0.01

-0.38 -0.02 - 0.01 -0.01 -0.45 0.03

-0.38 -0.02 - -0.03 -0.03 -0.24 -0.01

-0.39 -0.01 - -0.04 -0.02 -0.41 -0.01

-0.39 -0.02 - -0.04 - - -

-0.34 -0.01 - -0.04 -0.01 -0.68 -0.01

-0.33 -0.01 - -0.04 -0.04 -0.67 -0.01

-0.31 -0.03 - -0.04 -0.03 -0.67 -

- - - 0.01 -0.02 - -
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Table C-3.1 : Historical Groundwater Gradients (2003-2015)

Location

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

OW30 OW31 OW32 OW33 OW41 OW42 OW43

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0324-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

OW30 OW31 OW32 OW33 OW41 OW42 OW43

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

-0.52 - - - - - -

-0.53 - - - - - -

-0.53 -0.34 -0.43 -0.49 - - -

Keppel Quarry

2015 AMP Monitoring Report Appendix C-3
MTE File No.: 33862-100

5/27/2016



Location

15-Sep-0317-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

29-May-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

OW30 OW31 OW32 OW33 OW41 OW42 OW43

-0.57 -0.34 -0.43 -0.51 - - -

-0.64 -0.31 -0.41 -0.47 - - -

-0.64 -0.28 -0.39 -0.41 - - -

-0.65 -0.31 -0.40 -0.45 - - -

-0.58 -0.32 -0.41 -0.45 - - -

-0.59 -0.31 -0.40 -0.46 - - -

-0.60 -0.31 -0.39 -0.45 - - -

-0.61 -0.30 -0.41 -0.42 - - -

-0.61 -0.28 -0.38 -0.53 -0.06 -0.29 -0.06

- - - - -0.06 -0.36 -0.06

-0.59 -0.25 -0.35 -0.40 -0.07 - -0.05

-0.58 -0.28 -0.36 -0.42 -0.08 -0.15 -0.07

-0.61 -0.27 -0.37 -0.43 -0.08 -0.16 -0.05

- - - - - - -

-0.60 -0.28 -0.37 -0.43 -0.08 -0.16 -0.05

-0.60 -0.30 -0.38 -0.45 -0.09 -0.14 -0.06

- - - - - - -0.06

-0.61 -0.31 -0.38 -0.57 -0.09 - -0.13

-0.58 -0.32 -0.40 -0.47 -0.11 -0.13 -0.07

-0.55 -0.33 -0.41 -0.49 -0.11 -0.16 -0.08

-0.60 -0.33 -0.42 -0.50 -0.10 -0.13 -0.07

-0.61 -0.33 -0.41 -0.47 -0.10 -0.15 -0.07

-0.61 -0.27 -0.35 -0.41 -0.09 -0.16 -0.06

-0.61 -0.34 -0.41 -0.54 -0.10 -0.15 -0.07

-0.61 -0.35 -0.42 -0.50 -0.10 -0.14 -0.07

-0.62 -0.32 -0.40 -0.47 -0.10 -0.14 -0.06

-0.62 -0.32 -0.40 -0.46 -0.10 -0.14 -0.07

-0.62 -0.32 -0.40 -0.52 -0.10 -0.14 -0.07

-0.62 -0.35 -0.35 -0.44 -0.08 -0.11 -0.05

-0.62 -0.35 -0.41 -0.45 -0.08 -0.17 -0.06

-0.61 -0.40 -0.40 -0.37 - - -

-0.60 -0.35 -0.37 -0.44 -0.08 -0.16 -0.06

-0.62 -0.41 -0.38 -0.44 -0.08 -0.14 -0.05

- -0.31 -0.34 -0.39 - - -

-0.58 -0.35 -0.37 -0.47 -0.09 -0.16 -0.06

-0.59 -0.28 -0.36 -0.43 -0.09 -0.16 -0.05

-0.61 -0.32 -0.46 -0.55 -0.10 -0.18 -0.07

-0.61 -0.30 -0.37 -0.42 -0.11 -0.16 -0.06

-0.60 -0.32 -0.39 -0.46 -0.11 -0.13 -0.07

-0.58 -0.32 -0.39 -0.47 -0.12 -0.14 -0.08

-0.59 -0.30 -0.39 -0.42 -0.11 -0.10 -0.08

-0.56 -0.26 -0.32 -0.39 -0.09 -0.15 -0.05

-0.66 -0.33 -0.43 -0.59 -0.11 -0.17 -0.06

-0.63 -0.27 -0.35 -0.40 -0.10 -0.16 -0.05

-0.63 -0.30 -0.37 -0.42 -0.10 -0.14 -0.06

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0329-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:
++ = frozen

- = not measured

OW30 OW31 OW32 OW33 OW41 OW42 OW43

-0.64 -0.29 -0.35 -0.42 -0.10 -0.14 -0.06

-0.64 -0.34 -0.40 -0.46 -0.11 -0.15 -0.06

-0.66 -0.33 -0.40 -0.47 -0.12 -0.14 -0.07

-0.63 -0.33 -0.40 -0.46 -0.11 -0.13 -0.06

-0.66 -0.33 -0.40 -0.47 -0.12 -0.13 -0.07

-0.63 -0.34 -0.41 -0.48 -0.12 -0.03 -0.07

-0.64 -0.33 -0.41 -0.47 -0.12 -0.15 -0.06

-0.64 -0.29 -0.36 -0.43 -0.10 -0.17 -0.06

-0.64 -0.29 -0.36 -0.43 -0.11 -0.16 -0.05

-0.65 -0.32 -0.41 -0.44 -0.10 -0.16 -0.05

-0.62 -0.32 -0.35 -0.40 -0.11 -0.15 -0.06

-0.63 -0.28 -0.35 -0.41 -0.10 -0.15 -0.05

-0.64 -0.28 -0.34 -0.42 -0.11 -0.15 -0.05

-0.62 -0.28 -0.36 -0.47 -0.10 -0.16 -0.06

-0.64 -0.30 -0.37 -0.43 -0.11 -0.16 -0.06

-0.64 -0.32 -0.39 -0.45 -0.11 -0.14 -0.06

-0.61 -0.31 -0.40 -0.46 -0.12 -0.16 -0.08

- - - - - - -

-0.59 -0.34 -0.42 -0.36 -0.10 -0.16 -0.07

- - - -0.59 - - -

-0.65 -0.29 -0.06 -0.38 -0.10 -0.17 -0.05

-0.65 -0.29 -0.37 -0.37 -0.10 -0.17 -0.06

-0.61 -0.31 -0.42 -0.48 -0.11 -0.21 -0.06

-0.65 -0.29 -0.37 -0.39 -0.10 -0.16 -0.05

-0.65 -0.28 - - -0.11 -0.16 -0.06

-0.64 -0.32 -0.39 -0.43 -0.12 -0.13 -0.06

-0.63 -0.33 -0.41 -0.46 -0.12 -0.15 -0.06

-0.63 -0.33 -0.41 -0.47 -0.12 -0.16 -0.07

- - - - - - -
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Table C-3.1 : Historical Groundwater Gradients (2003-2015)

Location

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

OW44 OW46 OW47 MP54 MP55 MP56 MP57

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0324-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

OW44 OW46 OW47 MP54 MP55 MP56 MP57

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0317-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

29-May-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

OW44 OW46 OW47 MP54 MP55 MP56 MP57

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

0.01 -0.01 0.00 - - - -

0.01 -0.02 0.01 - - - -

0.03 -0.01 0.01 - - - -

0.01 -0.01 -0.01 - - - -

0.02 -0.02 0.01 - - - -

- - - 0.02 0.10 0.01 0.01

0.01 -0.02 0.01 0.00 0.07 0.03 0.01

0.00 -0.01 -0.01 0.00 0.01 0.01 0.01

0.00 0.00 -0.01 0.00 0.01 0.01 0.01

0.00 -0.01 - 0.00 0.01 0.01 0.01

-0.01 0.00 -0.02 - - - 0.02

-0.02 0.01 -0.03 - - - -

-0.01 -0.01 -0.01 - - 0.01 0.01

0.00 0.00 -0.01 -0.01 - 0.00 0.01

0.01 -0.01 0.00 -0.01 0.04 0.00 0.02

0.00 -0.01 -0.01 0.00 0.03 0.02 0.03

0.00 -0.01 -0.01 0.00 0.01 0.02 0.02

0.00 -0.01 -0.01 0.00 0.01 -0.01 0.01

-0.01 0.00 -0.01 0.00 0.00 0.01 0.01

0.00 -0.01 -0.01 - - 0.01 -

0.02 -0.01 -0.02 0.02 0.00 0.01 0.01

0.00 -0.01 -0.01 0.01 0.02 0.02 0.00

0.02 -0.01 -0.01 - - - -

0.04 -0.01 0.01 ++ ++ ++ ++

0.01 -0.01 -0.01 ++ ++ ++ ++

- - - - - - -

0.03 -0.01 0.01 - - - -

0.04 -0.01 0.01 0.03 0.08 0.03 0.00

0.02 -0.02 0.01 0.04 0.01 -0.05 -0.06

0.01 -0.03 -0.24 -0.01 0.00 0.01 0.00

0.00 -0.05 -0.24 - - 0.01 0.00

-0.01 -0.03 -0.25 - - 0.01 0.00

-0.01 -0.03 -0.21 - 0.00 0.01 -0.01

-0.03 -0.02 0.00 0.00 0.00 0.00 0.00

-0.01 -0.02 0.00 0.00 0.00 0.00 0.00

- -0.02 0.00 ++ ++ ++ ++

- -0.01 0.00 ++ ++ ++ ++

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0329-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:
++ = frozen

- = not measured

OW44 OW46 OW47 MP54 MP55 MP56 MP57

- -0.02 0.00 ++ ++ ++ ++

- -0.01 0.00 0.00 0.00 0.00 0.00

0.00 0.00 -0.01 0.00 0.00 0.00 0.00

-0.01 0.00 -0.01 0.00 0.00 0.00 0.00

-0.01 0.00 -0.01 0.00 0.00 0.00 0.00

-0.01 -0.01 -0.01 0.00 0.00 0.00 0.00

-0.02 0.00 0.04 0.00 0.00 0.05 0.00

0.01 -0.01 0.00 0.00 0.00 0.00 0.00

0.01 0.00 0.00 0.00 0.00 ++ 0.00

0.01 0.00 0.01 0.00 0.00 0.00 0.00

0.01 -0.01 0.00 - - - -

0.01 0.00 0.00 - - - -

0.03 -0.02 0.00 - - 0.00 0.00

0.02 -0.02 -0.01 0.00 0.00 0.00 0.00

0.01 -0.01 0.00 0.00 0.00 0.00 0.00

0.00 -0.02 -0.01 0.00 0.00 0.00 0.00

-0.01 -0.01 -0.03 0.00 0.00 0.00 0.00

- - - - - - -

-0.02 -0.01 -0.02 0.00 0.00 0.00 0.00

0.00 -0.03 0.00 0.00 0.00 0.00 0.00

0.01 -0.01 0.00 0.00 - - -

0.01 -0.01 0.00 - - - -

0.00 -0.02 0.00 - - - -

0.03 -0.02 0.00 0.00 0.00 0.00 0.00

0.01 -0.01 0.00 0.00 0.00 0.00 0.00

-0.01 -0.01 -0.02 - 0.00 0.00 0.00

-0.01 -0.02 -0.02 0.00 0.00 0.00 0.00

-0.02 -0.01 -0.02 0.00 0.00 0.00 0.00

- - - 0.00 0.03 0.02 0.00
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Table C-3.1 : Historical Groundwater Gradients (2003-2015)

Location

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

OW58 OW59 OW60 OW62 S&K OW62 S&D OW63 OW64

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0324-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

OW58 OW59 OW60 OW62 S&K OW62 S&D OW63 OW64

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0317-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

29-May-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

OW58 OW59 OW60 OW62 S&K OW62 S&D OW63 OW64

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

0.03 0.04 0.00 - - - -

0.03 0.03 0.00 - - - -

0.03 0.03 0.00 - - - -

0.03 0.02 -0.01 - - - -

0.03 0.03 0.00 - - - -

0.03 0.03 0.00 - - - -

0.02 0.04 0.00 - - - -

0.03 0.04 0.00 - - - -

0.03 0.04 0.00 - - - -

0.02 0.02 0.00 - - - -

0.03 0.03 -0.02 - - - -

0.02 0.03 -0.01 - - - -

- - - - - - -

- - - - - - -

- - - - - - -

- - - - - - -

0.04 0.01 -0.01 0.02 0.02 - -

0.02 0.05 -0.03 0.01 0.02 - -

0.03 0.03 0.00 0.00 -0.02 - -

0.03 0.04 0.00 0.01 -0.01 - -

0.03 0.04 0.00 0.01 -0.01 - -

0.03 0.04 0.00 0.01 -0.01 - -

0.04 0.00 -0.01 0.01 -0.01 - -

0.03 0.01 -0.01 0.01 0.01 - -

- - -0.01 0.02 0.00 - -

- - 0.00 0.03 0.00 - -

- - - - - - -

- - - - - - -

- - - - - - -
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Location

15-Sep-0329-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:
++ = frozen

- = not measured

OW58 OW59 OW60 OW62 S&K OW62 S&D OW63 OW64

- - -0.01 0.03 0.00 - -

0.03 0.03 0.00 0.03 0.00 - -

0.03 0.04 0.00 0.02 -0.01 - -

0.03 0.04 0.00 0.01 0.00 - -

0.03 0.04 0.00 -0.01 0.00 - -

0.03 0.04 0.00 -0.01 0.00 - -

0.03 0.04 0.00 -0.01 0.00 - -

0.04 0.02 0.00 0.03 0.00 - -

0.03 0.03 0.00 0.03 0.00 - -

0.03 0.02 -0.01 0.03 -0.01 - -

- - - 0.03 -0.01 - -

- - - 0.03 -0.01 - -

0.03 0.02 -0.01 0.03 -0.01 - -

0.03 0.00 -0.01 -0.01 -0.01 - -

0.03 0.03 0.00 0.03 -0.01 - -

0.03 0.03 0.00 0.03 -0.01 - -

0.03 0.04 0.00 0.04 -0.01 - -

- - - - - - -

0.03 0.04 0.00 -0.02 0.00 - -

0.03 0.01 -0.01 0.01 0.00 - -

- 0.02 -0.01 0.03 -0.01 - -

- - - 0.03 0.00 - -

- - - 0.02 0.02 - -

0.03 0.02 -0.01 0.02 0.00 - -

0.03 0.03 -0.01 0.03 0.01 - -

0.03 0.04 0.00 0.02 0.00 - -

0.03 0.04 0.00 0.01 0.01 - -

0.03 0.04 0.00 0.00 0.01 - -

0.03 0.03 -0.01 0.03 0.01 - -
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Table C-3.1 : Historical Groundwater Gradients (2003-2015)

Location

15-Sep-03

17-Oct-03

28-Nov-03

26-Feb-04

26-Apr-04

14-May-04

21-May-04

28-May-04

4-Jun-04

11-Jun-04

17-Jun-04

25-Jun-04

9-Jul-04

16-Jul-04

22-Jul-04

29-Jul-04

5-Aug-04

13-Aug-04

19-Aug-04

26-Aug-04

2-Sep-04

9-Sep-04

16-Sep-04

23-Sep-04

7-Oct-04

14-Oct-04

21-Oct-04

28-Oct-04

3-Nov-04

11-Nov-04

18-Nov-04

25-Nov-04

2-Dec-04

9-Dec-04

16-Dec-04

23-Dec-04

13-Jan-05

31-Jan-05

21-Feb-05

24-Mar-05

26-Apr-05

10-May-05

24-May-05

1-Jun-05

10-Jun-05

17-Jun-05

OW65 OW71 S&K OW71 S&D

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -
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Location

15-Sep-0324-Jun-05

30-Jun-05

8-Jul-05

15-Jul-05

22-Jul-05

28-Jul-05

4-Aug-05

12-Aug-05

18-Aug-05

26-Aug-05

2-Sep-05

9-Sep-05

15-Sep-05

23-Sep-05

30-Sep-05

7-Oct-05

14-Oct-05

21-Oct-05

28-Oct-05

4-Nov-05

11-Nov-05

2-Dec-05

21-Apr-06

15-Aug-06

14-Sep-06

28-Sep-06

5-Oct-06

6-Oct-06

10-Oct-06

17-Oct-06

20-Oct-06

27-Oct-06

3-Nov-06

6-Nov-06

10-Nov-06

14-Nov-06

17-Nov-06

24-Nov-06

1-Dec-06

15-Dec-06

26-Jan-07

9-Apr-07

21-Jun-07

27-Jul-07

22-Aug-07

31-Aug-07

26-Sep-07

19-Oct-07

OW65 OW71 S&K OW71 S&D

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -
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Location

15-Sep-0317-Nov-07

20-Dec-07

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

29-May-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

OW65 OW71 S&K OW71 S&D

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- -0.04 0.01

- 0.04 0.05

- -0.05 0.01

- -0.07 0.00

- -0.05 0.00

- -0.06 0.01

- -0.01 0.02

- 0.02 0.03

- -0.03 0.01

- -0.05 0.01

- - -

- - -

- - -
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Location

15-Sep-0329-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

24-Oct-12

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

Notes:
++ = frozen

- = not measured

OW65 OW71 S&K OW71 S&D

- -0.08 0.00

- -0.06 0.00

- -0.07 0.00

- -0.07 0.00

- -0.08 -0.01

- -0.07 -0.01

- -0.06 0.00

- -0.06 0.00

- -0.06 0.00

- -0.04 0.00

- -0.04 0.01

- -0.05 0.01

- -0.05 0.01

- -0.09 -0.01

- -0.04 0.01

- -0.06 0.00

- -0.07 0.00

- - -

- -0.07 -0.01

- -0.04 0.00

- -0.04 0.01

- -0.04 0.01

- -0.04 0.00

- -0.04 0.01

- -0.05 0.00

- -0.06 0.00

- -0.07 -0.01

- -0.06 0.00

- -0.05 0.01

Keppel Quarry

2015 AMP Monitoring Report Appendix C-3
MTE File No.: 33862-100

5/27/2016



 

 

APPENDIX C4 
 
 

 
 

 
 
 
 
 

FLOW OBSERVATIONS: SPRINGS, SINKHOLES 
AND SURFACE WATER CULVERTS 



Appendix C-4: Historical Flow Data – Shouldice Wetland

Date s8 s9 s13
Dugout Pond 

outflow
Culvert 4 Culvert 5 Culvert 5a Culvert 6 Culvert 6a Culvert 7 Beaver Dam Sinkhole

28-Sep-06 ** ** - * * ** - * - - * *

26-Jan-07 flowing flowing - - - - - - - - flowing flowing

4-May-07 flowing flowing - - - - - - - - flowing flowing

22-Jun-07 - - - flowing - - - - - - - -

24-Aug-07 ** ** - ** * ** - ** - ** * *

12-Sep-07 ** ** - * * ** ** * - ** * *

17-Nov-07 ** ** - flowing * * - flowing - - * *

3-Dec-07 ** ** - flowing flowing * * flowing - - flowing flowing

14-Dec-07 - - - flowing - - - - - - - -

20-Dec-07 ** ** - - flowing * - flowing - flowing flowing flowing

10-Jan-08 flowing flowing - flowing flowing flowing flowing flowing - flowing flowing *

6-Apr-08 flowing flowing - flowing flowing flowing flowing flowing flowing flowing flowing *

9-Jul-08 flowing flowing - flowing - - - - - - - -

22-Aug-08 - - - flowing flowing
2

* * * flowing flowing flowing flowing

30-Sep-08 - - - flowing - - - - - - flowing flowing

16-Mar-09 flowing flowing flowing flowing - - - - - - flowing flowing

24-Mar-09 flowing - - flowing - - - - - - flowing flowing

19-Jun-09 flowing * * flowing flowing
1

* flowing flowing * * flowing flowing

8-Jul-09 * * * flowing flowing
1

flowing * flowing * flowing flowing *

20-Aug-09 * * * * flowing flowing * flowing - * flowing **

16-Sep-09 * ** ** ** * * * * ** ** flowing **

20-Oct-09 * * * flowing flowing flowing * flowing - flowing * **

27-Nov-09 * - * flowing * flowing - flowing flowing flowing flowing *

29-Mar-10 flowing flowing * flowing * flowing * flowing * flowing flowing flowing

30-Apr-10 flowing * * flowing * flowing * flowing * flowing flowing flowing

25-May-10 flowing * * flowing * flowing * flowing * flowing flowing flowing

25-Jun-10 * * * * flowing flowing * flowing * flowing flowing flowing

26-Jul-10 * * * * flowing flowing * flowing * flowing flowing flowing

26-Aug-10 * * * * flowing flowing * flowing * flowing flowing *

4-Oct-10 * * * * flowing flowing flowing flowing flowing flowing flowing flowing

1-Nov-10 * * * * flowing flowing flowing flowing flowing flowing flowing flowing

6-Dec-10 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

6-Jan-11 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

9-Feb-11 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

4-May-11 flowing * * * * flowing flowing flowing flowing flowing flowing flowing

27-Jun-11 flowing ** flowing flowing flowing flowing flowing * flowing flowing flowing flowing

26-Jul-11 * ** - flowing ** flowing * * flowing flowing flowing **

30-Aug-11 * * * flowing * flowing flowing flowing flowing flowing flowing **

22-Sep-11 * * * flowing * flowing flowing * flowing * flowing **

26-Oct-11 flowing flowing * flowing flowing flowing flowing flowing flowing flowing flowing flowing

29-Nov-11 flowing flowing * flowing flowing flowing flowing flowing flowing flowing flowing flowing

11-Jan-12 flowing flowing flowing flowing ++ ++ ++ ++ ++ ++ flowing flowing

27-Feb-12 flowing flowing flowing flowing ++ ++ ++ ++ ++ ++ flowing flowing

29-Mar-12 flowing flowing flowing flowing * flowing * flowing * flowing flowing flowing

25-Apr-12 flowing flowing flowing flowing * flowing flowing flowing * flowing flowing flowing

29-May-12 * * * flowing * flowing flowing flowing * flowing flowing **

13-Jun-12 * ** * flowing * flowing flowing flowing * flowing flowing **
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Appendix C-4: Historical Flow Data – Shouldice Wetland

Date s8 s9 s13
Dugout Pond 

outflow
Culvert 4 Culvert 5 Culvert 5a Culvert 6 Culvert 6a Culvert 7 Beaver Dam Sinkhole

24-Oct-12 flowing flowing * - flowing flowing flowing flowing flowing flowing flowing flowing

27-Nov-12 flowing flowing * flowing flowing flowing flowing flowing flowing flowing flowing flowing

19-Dec-12 flowing flowing * flowing ++ ++ ++ ++ ++ ++ flowing flowing

28-Jan-13 flowing flowing * flowing ++ ++ ++ ++ ++ ++ flowing flowing

26-Feb-13 flowing flowing * flowing ++ ++ ++ ++ ++ ++ flowing flowing

26-Mar-13 flowing flowing flowing flowing ++ * flowing ++ flowing ++ flowing flowing

23-Apr-13 flowing flowing flowing flowing * flowing flowing flowing flowing flowing flowing flowing

27-May-13 flowing * * flowing * * flowing * flowing flowing flowing flowing

17-Jun-13 flowing * * * * * flowing flowing flowing flowing flowing flowing

30-Jul-13 * * * ** ** * * * * * * **

13-Aug-13 - - - - - - - - - - flowing **

19-Sep-13 ** ** * ** ** * * * ** * flowing flowing

25-Oct-13 flowing flowing * flowing flowing flowing flowing flowing flowing flowing - -

30-Nov-13 flowing flowing flowing ** ++ ++ ++ ++ ++ ++ flowing flowing

15-Mar-14 flowing - - - ++ ++ ++ ++ ++ ++ flowing flowing

28-Apr-14 - - * flowing * flowing flowing flowing flowing flowing * *

24-May-14 flowing flowing * flowing * flowing flowing flowing flowing * flowing flowing

27-Jun-14 flowing flowing * flowing flowing ** flowing * flowing * flowing flowing

15-Jul-14 * * flowing * - - - - - - flowing *

12-Sep-14 - - - - - - - - - - - -

23-Oct-14 - - flowing - flowing flowing flowing flowing flowing flowing flowing flowing

Notes:

* = no flow observed, 

** = dry

- = not measured

++ = frozen
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ELECTRICAL CONDUCTIVITY MEASUREMENTS 



Appendix C-5: Historical Electrical Conductivity Data – Shouldice Wetland

Date s8 s9 s13 Dugout pond 
(SG1) Culvert 4 Culvert 5 Culvert 5a Culvert 6 Culvert 6a Culvert 7 Beaver Dam Sinkhole

16-Mar-09 379 389 342 353 - - - - - - 344 341

24-Mar-09 417 426 368 380 - - - - - - - 353

19-Jun-09 438 * 465 440 - - - - - - - 346

8-Jul-09 470 * 579 592 520 521 * 386 * 370 - 440

20-Aug-09 494 * 690 - - - - - - - 446 **

16-Sep-09 385 ** ** ** 514 580 473 450 ** 413 490 **

20-Oct-09 359 348 745 590 494 743 397 386 * 347 ** **

27-Nov-09 522 - 718 457 565 510 - 359 356 356 453 453

29-Mar-10 391 439 395 405 * 399 * 314 * 328 387 385

30-Apr-10 449 * 469 472 506 495 * 386 * 390 430 434

25-May-10 461 467 505 519 483 565 * 427 * 424 383 399

25-Jun-10 534 561 598 590 382 381 * 331 * 404 418 394

26-Jul-10 591 597 681 690 425 422 * 431 * 460 434 405

26-Aug-10 595 630 595 675 550 465 * 369 * 484 595 *

4-Oct-10 584 627 597 628 492 408 386 363 426 510 534 538

1-Nov-10 562 615 654 732 573 537 433 418 413 429 528 526

4-May-11 428 453 - - 463 410 370 359 360 368 371 372

24-May-11 426 460 467 450 477 421 399 368 371 392 440 435

27-Jun-11 580 ** 594 608 484 421 408 414 441 440 444 441

26-Jul-11 636 ** 622 725 ** 471 458 445 456 486 469 **

30-Aug-11 454 491 597 633 290 369 368 369 335 312 475 **

22-Sep-11 455 588 696 712 545 420 412 410 388 356 519 **

26-Oct-11 627 576 559 560 548 477 442 493 404 410 440 444

29-Nov-11 584 545 595 605 550 491 436 444 396 398 442 445

22-Dec-11 - - 532 532 - - - - - - - -

11-Jan-12 570 562 542 545 ++ ++ ++ ++ ++ ++ 538 532

27-Feb-12 560 555 560 599 ++ ++ ++ ++ ++ ++ 583 532

29-Mar-12 522 534 495 525 470 431 419 430 404 400 577 568

25-Apr-12 540 544 550 585 472 421 412 410 394 398 436 433

29-May-12 564 552 620 653 531 552 500 477 478 469 416 **

13-Jun-12 574 ** 738 803 540 562 505 486 481 473 402 **

11-Jul-12 ** ** 769 921 ** 468 ** 443 ** ** 394 **

30-Aug-12 ** ** 1016 1028 ** 620 446 428 440 427 556 550

25-Sep-12 ** ** 1046 1046 580 564 400 389 411 353 550 **

23-Oct-12 658 657 688 742 788 681 490 430 430 341 579 566

27-Nov-12 645 662 637 677 692 597 488 452 422 386 521 516

19-Dec-13 610 603 571 590 ++ ++ ++ ++ ++ ++ 485 485

28-Jan-13 589 576 534 545 ++ ++ ++ ++ ++ ++ 501 505

26-Feb-13 540 656 490 503 ++ ++ ++ ++ ++ ++ 520 518

26-Mar-13 513 520 465 473 ++ 392 397 ++ 396 418 458 456

23-Apr-13 423 450 465 389 422 392 350 324 324 354 346 337

27-May-13 512 518 528 488 492 466 387 383 378 396 432 427

17-Jun-13 543 557 606 652 507 481 401 394 393 410 476 469

30-Jul-13 440 441 687 672 ** 466 467 426 485 504 418 **

13-Aug-13 - - - - - - - - - - 426 **

19-Sep-13 ** ** 1098 1238 ** 632 441 402 ** 451 455 460
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Appendix C-5: Historical Electrical Conductivity Data – Shouldice Wetland

Date s8 s9 s13 Dugout pond 
(SG1) Culvert 4 Culvert 5 Culvert 5a Culvert 6 Culvert 6a Culvert 7 Beaver Dam Sinkhole

25-Oct-13 644 630 716 777 654 388 358 358 357 355 - -

30-Nov-13 604 605 569 600 ++ ++ ++ ++ ++ ++ 483 491

15-Mar-14 468 - - - ++ ++ ++ ++ ++ ++ 492 493

28-Apr-14 - - 425 434 479 448 346 338 330 378 356 355

24-May-14 495 492 506 505 498 472 378 378 377 375 423 424

27-Jun-14 542 610 664 675 503 517 391 390 391 395 430 431

15-Jul-14 - - - - - - - - - - - -

12-Sep-14 401 576 1005 1056 - - - - - - 489 **

23-Oct-14 309 634 367 - 650 495 387 365 364 358 491 491

Max 658 662 1098 1238 595 568

Min 309 348 342 353 344 337

Avg 512 544 608 626 464 452

Notes:
units = ųS/cm

values are compensated to 20 degrees Celsius

* = no flow observed

** = dry

++ = frozen

- = not measured

788

290

439
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TEMPERATURE MEASUREMENTS 



Appendix C-6: Historical Temperature Data – Shouldice Wetland             

Date s8 s9 s13 Dugout pond 
(SG1) Culvert 4 Culvert 5 Culvert 5a Culvert 6 Culvert 6a Culvert 7 Beaver Dam Sinkhole

16-Mar-09 6.6 6.4 4.7 6.5 - - - - - - 1 1.3

24-Mar-09 6.2 5.8 4.2 6 - - - - - - - 3.5

19-Jun-09 7.7 * 9 18 - - - - - - - 19.4

8-Jul-09 8.6 * 8.5 11.8 17.5 17.7 16.5 * 17.2 - 17.2

20-Aug-09 15.6 * 16.6 - - - - - - - 21.9 **

16-Sep-09 13.8 ** ** ** 21.8 19.2 20.3 19.9 ** 14.9 8.2 **

20-Oct-09 8.9 8.2 9.3 - 11.2 9 9.4 8.4 * 9.3 ** **

27-Nov-09 9.1 - 8 - 6.4 5.8 - 5.6 6.1 5.5 6 6.6

29-Mar-10 6.7 6.6 5.3 5.3 * 5.7 * 6.4 * 8 6.9 6.9

30-Apr-10 8 - 7.1 9.7 21 15.5 * 18.8 * 17.2 22.2 17.2

25-May-10 8 9.2 9.6 18.7 22.5 17.8 * 21.6 * 21.1 22.5 21.1

25-Jun-10 9.3 10 10.4 10.8 17.4 17.8 * 18.1 * 18.2 22.8 23.4

26-Jul-10 10.5 18.3 22.5 23.2 20.5 21.1 * 22.2 * 21.2 19.4 21.4

26-Aug-10 20.3 21.2 24.6 23.1 26.9 24.7 * 24.4 * 24.2 23.4 *

4-Oct-10 10.8 11.3 12.6 15.1 15.3 13.5 15.3 13.6 15.6 16.2 16.3 14.7

1-Nov-10 10.1 9.7 7.6 8.8 7.2 8 5.8 4.5 4.8 5.1 4.4 4.6

6-Dec-10 1.2 1.7 - - - - - - - - - -

4-May-11 6.3 6.3 - - 11.3 12.1 12.5 12.8 12.7 12.7 12.8 12.3

24-May-11 7.0 8.2 7.5 9.2 11.8 12.9 13.0 13.1 13.1 12.9 16.9 16.6

27-Jun-11 9.1 ** 15.2 23.2 28.5 25.5 25.5 23.3 25.4 25.2 18.1 18.0

26-Jul-11 16.2 ** 19.0 27.9 ** 21.7 25.8 26.2 23.2 22.8 22.3 **

30-Aug-11 22.2 25.5 16.5 21.7 20.6 21.5 21.0 21.5 20.8 19.5 21.6 **

22-Sep-11 13.0 20.7 13.8 23.7 19.8 13.9 18.4 20.5 19.1 18.4 17.0 **

26-Oct-11 10.8 8.1 10.9 9.8 9.1 9.7 8.0 8.3 8.2 9.0 8.0 8.0

29-Nov-11 10.8 9.8 8.8 8.0 4.9 5.0 4.9 4.9 5.0 5.0 3.7 3.6

22-Dec-11 - - - - - - - - - - - -

11-Jan-12 8.6 8.4 6.9 6.8 ++ ++ ++ ++ ++ ++ 1.8 1.1

27-Feb-12 6.9 6.7 4.8 3 ++ ++ ++ ++ ++ ++ 0.6 1

29-Mar-12 7.5 7.1 5.5 6.6 4.9 5.1 5 5.3 4.9 5.9 5.5 5.6

25-Apr-12 8 8.1 7.2 16.5 12.1 12.1 12.7 10.4 13.7 10.1 8 8.5

29-May-12 13.5 12.8 19 23.9 16.7 16.7 16.5 18.6 15 17.7 20.5 **

13-Jun-12 13.4 ** 14.8 26.2 22.1 21.4 21.8 22.1 23 20.1 19.8 **

11-Jul-12 ** ** 18.8 32.5 ** 28 ** 27.2 ** ** 22.5 **

30-Aug-12 ** ** 15.3 19.4 ** 23.7 23.8 23 23.1 22.6 21.5 23

25-Sep-12 ** ** 11.2 12.2 11.8 13.2 13.4 14.6 12.2 12.4 13.2 **

23-Oct-12 10.8 11.4 11.3 11.2 10.8 11.5 11.2 11.6 11.4 11.6 12.9 12.9

27-Nov-12 9.6 9.3 8.7 8.8 1.8 2.1 3 2.4 3.6 2.9 10 9.8

28-Jan-13 7.9 7.5 6.5 6.2 ++ ++ ++ ++ ++ ++ 2.1 2

26-Feb-13 7.1 6.9 5.3 5.3 ++ ++ ++ ++ ++ ++ 1.1 1.3

26-Mar-13 6.8 6.9 5.1 4.1 ++ 1 0.9 + 0.9 1.2 1.1 1.2

23-Apr-13 6.5 7 5.1 10.7 8.4 6.8 7.1 7.3 7.1 7.6 10.6 10.4

27-May-13 7.4 7.8 7.8 16.2 11.7 13.4 14.2 16.9 15.2 14.5 20.4 19.7

17-Jun-13 8.9 9.6 9.6 10.4 33.1 25.8 23.3 23.9 23.8 20.6 23.4 22.9

30-Jul-13 15.8 19.8 15.2 27 ** 24.8 25.14 26.6 26.8 22.6 25.6 **

13-Aug-13 - - - - - - - - - - 19.2 **

19-Sep-13 ** ** 12.3 17.4 ** 27.4 26 22.3 ** 23.1 17 17.1
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Appendix C-6: Historical Temperature Data – Shouldice Wetland             

Date s8 s9 s13 Dugout pond 
(SG1) Culvert 4 Culvert 5 Culvert 5a Culvert 6 Culvert 6a Culvert 7 Beaver Dam Sinkhole

25-Oct-13 10.3 10.3 10.6 10.4 5.8 5.5 5.3 5.2 5 5.1 - -

30-Nov-13 9.3 8.4 8.2 8.2 ++ ++ ++ ++ ++ ++ 1.1 1.1

15-Mar-14 6.4 - - - - - - - - - 2.1 2.1

28-Apr-14 - - 6 5.7 19.7 16 14 13.7 13.7 14.7 10.3 10.1

24-May-14 7 8 8.1 13.8 18.5 15.9 18 17.1 17.1 17.4 17.7 17.1

27-Jun-14 11.4 18.3 14 19 20.8 21.3 20.9 20.9 21 19.2 19.2 19.1

15-Jul-14 - - - - - - - - - - - -

12-Sep-14 13.7 12.7 13.7 13.8 - - - - - - 19.4 **

23-Oct-14 10.4 10.9 10.5 11.6 11 8.1 8.3 10 8.3 10 11.7 11.3

Max 22 26 25 33 26 23

Min 1 2 4 3 1 1

Avg 10 10 11 14 13 11

Notes:
values are compensated to 20 degrees Celsius

* = no flow observed

** = dry

++ = frozen

- = not measured

33

1

15

Keppel Quarry

2015 AMP Monitoring Report Appendix C-6
MTE File No.: 33862-100

5/19/2016



 

 

APPENDIX C7 
 
 

 
 

 
 
 
 
 

PRIVATE WELL DATA 



Table C-7.1 : Private Groundwater Levels (2003-2014)
Location Ritchie Cramp S.Ruthven Sutherland Jenks Thompson Porter

7-Mar-08 - - - - - - -

3-Jun-08 - - - - - - -

29-Jul-08 - - - - - - -

18-Aug-08 9.48 - - - - - -

23-Sep-08 10.32 - - - - - -

29-Oct-08 10.58 - - - - - -

26-Nov-08 - - - - - - -

18-Dec-08 - - - - - - -

6-Jan-09 - - - - - - -

20-Jan-09 - - - - - - -

24-Mar-09 - - - - - - -

8-Apr-09 - - - - - - -

15-Apr-09 - - - - - - -

6-Jun-09 - - - - - - -

12-Jun-09 - - - - - - -

8-Jul-09 - - - - - - -

20-Aug-09 9.48 - - - - - -

16-Sep-09 10.32 - - - - - -

20-Oct-09 9.98 - - - - - -

27-Nov-09 - - - - - - -

29-Mar-10 6.67 - - - - - -

30-Apr-10 9.98 - - - - - -

25-May-10 10.15 - - - - - -

25-Jun-10 - - - - - - -

26-Jul-10 - - - - - - -

26-Aug-10 8.77 - - - - - -

4-Oct-10 - - - - - - -

1-Nov-10 - - - - - - -

6-Dec-10 4.45 - - - - - -

6-Jan-11 - - - - - - -

9-Feb-11 - - - - - - -

25-Feb-11 - - - - - - -

23-Mar-11 0.53 - - - - - -

4-May-11 4.32 - - - - - -

24-May-11 3.62 2.73 3.70 - - - -

27-Jun-11 - - - - - - -

26-Jul-11 - - - - - - -

30-Aug-11 4.58 - - - - - -

22-Sep-11 - - - - - - -

26-Oct-11 8.50 - - - - - -

29-Nov-11 - 3.48 - - - - -

11-Jan-12 - - - - - - -

27-Feb-12 - - - - - - -

8-Mar-12 - - - - - - -

15-Mar-12 - - - - - - -

21-Mar-12 - - - - - - -

29-Mar-12 - - - - - - -

25-Apr-12 8.62 3.00 - - - - -

28-May-12 - - - - - - -

13-Jun-12 - - - - - - -

11-Jul-12 - - - - - - -

30-Aug-12 - - - - - - -
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Location Ritchie Cramp S.Ruthven Sutherland Jenks Thompson Porter

25-Sep-12 - - - - - - -

24-Oct-12 - 2.95 - - - - -

27-Nov-12 - - - - - - -

19-Dec-12 - - - - - - -

28-Jan-13 - - - - - - -

27-Feb-13 - - - - - - -

26-Mar-13 - - - - - - -

23-Apr-13 2.80 - - - - - -

27-May-13 - - - - - - -

17-Jun-13 - - - - - - -

29-Jul-13 - - - - - - -

31-Aug-13 - - - - - - -

19-Sep-13 - - - - - - -

25-Oct-13 - - - - - - -

30-Nov-13 - - - - - - -

18-Dec-13 - - - - - - -

15-Mar-14 - - - - - - -

28-Apr-14 - - - - - - -

24-May-14 - - - - - - -

27-Jun-14 8.71 - - - - - -

15-Jul-14 - - - - - - -

12-Sep-14 - - - - - - -

23-Oct-14 5.98 - - - - - -

Notes:
- = not measured
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Table C-7.2 : Private Groundwater Elevations (2003-2014)
Location Ritchie Cramp S.Ruthven Sutherland Jenks Thompson Porter

Ref Elevation 250 251.46 255 251.00 255 255 253
7-Mar-08 - - - - - - -

3-Jun-08 - - - - - - -

29-Jul-08 - - - - - - -

18-Aug-08 240.52 - - - - - -

23-Sep-08 239.68 - - - - - -

29-Oct-08 239.42 - - - - - -

26-Nov-08 - - - - - - -

18-Dec-08 - - - - - - -

6-Jan-09 - - - - - - -

20-Jan-09 - - - - - - -

24-Mar-09 - - - - - - -

8-Apr-09 - - - - - - -

15-Apr-09 - - - - - - -

6-Jun-09 - - - - - - -

12-Jun-09 - - - - - - -

8-Jul-09 - - - - - - -

20-Aug-09 240.52 - - - - - -

16-Sep-09 239.68 - - - - - -

20-Oct-09 240.02 - - - - - -

27-Nov-09 - - - - - - -

29-Mar-10 243.33 - - - - - -

30-Apr-10 240.02 - - - - - -

25-May-10 239.85 - - - - - -

25-Jun-10 - - - - - - -

26-Jul-10 - - - - - - -

26-Aug-10 241.23 - - - - - -

4-Oct-10 - - - - - - -

1-Nov-10 - - - - - - -

6-Dec-10 245.55 - - - - - -

6-Jan-11 - - - - - - -

9-Feb-11 - - - - - - -

25-Feb-11 - - - - - - -

23-Mar-11 249.47 - - - - - -

4-May-11 245.68 - - - - - -

24-May-11 246.38 248.73 251.30 - - - -

27-Jun-11 - - - - - - -

26-Jul-11 - - - - - - -

30-Aug-11 245.42 - - - - - -

22-Sep-11 - - - - - - -

26-Oct-11 241.50 - - - - - -

29-Nov-11 - 247.98 - - - - -

11-Jan-12 - - - - - - -

27-Feb-12 - - - - - - -

8-Mar-12 - - - - - - -

15-Mar-12 - - - - - - -

21-Mar-12 - - - - - - -

29-Mar-12 - - - - - - -

25-Apr-12 241.38 248.46 - - - - -

28-May-12 - - - - - - -

13-Jun-12 - - - - - - -

11-Jul-12 - - - - - - -
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Location Ritchie Cramp S.Ruthven Sutherland Jenks Thompson Porter
Ref Elevation 250 251.46 255 251.00 255 255 253

30-Aug-12 - - - - - - -

25-Sep-12 - - - - - - -

24-Oct-12 - 248.51 - - - - -

27-Nov-12 - - - - - - -

19-Dec-12 - - - - - - -

28-Jan-13 - - - - - - -

27-Feb-13 - - - - - - -

26-Mar-13 - - - - - - -

23-Apr-13 247.20 - - - - - -

27-May-13 - - - - - - -

17-Jun-13 - - - - - - -

29-Jul-13 - - - - - - -

31-Aug-13 - - - - - - -

19-Sep-13 - - - - - - -

25-Oct-13 - - - - - - -

30-Nov-13 - - - - - - -

18-Dec-13 - - - - - - -

15-Mar-14 - - - - - - -

28-Apr-14 - - - - - - -

24-May-14 - - - - - - -

27-Jun-14 241.29 - - - - - -

15-Jul-14 - - - - - - -

12-Sep-14 - - - - - - -

23-Oct-14 244.02 - - - - - -

Notes:
- = not measured
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 Hydrograph C-7.1 - Catagory A Private Wells - Well 7253  

Manual Yellow Threshold  = 236.05 mAMSL Pump Setting Elevation 
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Hydrograph C-7.3 - Catagory A Private Wells - Well 3345  

Water Level (mAMSL) Yellow Threshold = 227.5 mAMSL Pump Setting Elevation 
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 Hydrograph C-7.4 - Catagory A Private Wells - Well 5197  

Manual Yellow Threshold = 240.5 mAMSL Pump Setting Elevation 
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Water Well Inventory – Page 1 
 
 
Resident Name              
 
911 Number     Road           
 
Address               
                
                
 
Phone Number      email                  
 
Property Owner:   Yes       No     If No, Property Owner’s Name       
 
Previous Property Owners             
 
 
 
Number of Wells on property             Don’t Know 
 
Type of Well:      Drilled Dug    Sand Point       Other         Don’t Know  
 
Diameter of Well:  2 inches 4 inches         5 inches 8 inches 3 feet      Don’t Know 
 
Depth of Well                   Don’t Know        
 
Depth to Water               Don’t Know 
 
Pump Depth                Don’t Know       
  
Pump Type                               Don’t Know 
 
Water Source:        Bedrock Sand/Gravel/Overburden         Don’t Know 
 
Name of Well Driller               Don’t Know 
 
Date Installed               Don’t Know 
 
I have the MOE Water Well Record        Yes        No                Don’t Know 
 
MOE Water Well Record Number             Don’t Know 
 
Type of Water Use:      Domestic      Farm       Irrigation       Industrial      Other    
 
Water Treatment:       Softener      Sand Filter       Carbon Filter      Fiber Filter      Aluminum Oxide 
 
       UV      Reverse Osmosis        Distillation       Ion Exchange     Ozonation 
 
Other Water Treatment              Don’t Know 
 



 
 

Water Well Inventory – Page 2 
 
 
Condition of Well Casing    Good      Buried    Corroded   Seized       Broken      Don’t Know 
  
       Other           
 
Any problems with water quantity in the past?     Yes      No 
 
Any problems with water quality in the past?      Yes     No       
 
If yes, what type ?        Sulphur smell      Iron taste        Brown water       Bacteria        
 
         Other            
 
Location of Septic Bed             
 
Potential Sources of Contamination: barn    manure pile       gas tanks       heating oil tank    
 
         Other            
 
Is the well easily accessible?  Yes    No 
 
If Yes, may we measure the water level in this well? Yes       No 
 
Describe Well Location              
 
                
 
Sketch a diagram to show the location of well(s), house, buildings, road(s), and septic bed: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Important!! Learn to protect your water supply.  Ask us for an information package or visit: 

www.gca.ca
www.wellaware.ca

http://www.gca.ca/
http://www.wellaware.ca/
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27-Aug-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-19916

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

06-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G28356

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

CRAMPClient I.D.

B15-19916-1Sample I.D.

05-Aug-15Date Collected

Hardness (as CaCO3) 338mg/L 1 SM 3120 07-Aug-15/O
Alkalinity(CaCO3) to pH4.5 288mg/L 5 SM 2320B 07-Aug-15/O
pH @25°C 7.88pH Units SM 4500H 06-Aug-15/O
Conductivity @25°C 634µmho/cm 1 SM 2510B 07-Aug-15/O
Fluoride 0.2mg/L 0.1 SM4110C 06-Aug-15/O
Chloride 31.2mg/L 0.5 SM4110C 06-Aug-15/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 06-Aug-15/O
Nitrate (N) 0.3mg/L 0.1 SM4110C 06-Aug-15/O
Sulphate 22mg/L 1 SM4110C 06-Aug-15/O
Calcium 80.0mg/L 0.02 SM 3120 07-Aug-15/O
Magnesium 33.5mg/L 0.01 SM 3120 07-Aug-15/O
Sodium 20.5mg/L 0.2 SM 3120 07-Aug-15/O
Potassium 2.8mg/L 0.1 SM 3120 07-Aug-15/O
Arsenic 0.0002mg/L 0.0001 EPA 200.8 07-Aug-15/O
Cadmium 0.00003mg/L 0.00002 EPA 200.8 07-Aug-15/O
Copper < 0.002mg/L 0.002 SM 3120 07-Aug-15/O
Manganese 0.002mg/L 0.001 SM 3120 07-Aug-15/O
Nickel < 0.01mg/L 0.01 SM 3120 07-Aug-15/O
Sulphur 8.0mg/L 0.1 SM 3120 07-Aug-15/O
Zinc 0.153mg/L 0.005 SM 3120 07-Aug-15/O
Ammonia (N)-Total < 0.01mg/L 0.01 MOEE 3364 20-Aug-15/O
Total Kjeldahl Nitrogen 0.1mg/L 0.1 E3199A.1 19-Aug-15/K
Organic Nitrogen 0.1mg/L 0.1 MOEE 3367 21-Aug-15/O
Phosphorus-Total 0.03mg/L 0.01 E3199A.1 19-Aug-15/K
Anion Sum 7.12meq/L Calc. 07-Aug-15/O
Cation Sum 7.72meq/L Calc. 07-Aug-15/O
% Difference 4.04% Calc. 07-Aug-15/O
Ion Ratio 0.922AS/CS Calc. 07-Aug-15/O

Page 1 of 2.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.
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613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-19916

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

06-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G28356

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

CRAMPClient I.D.

B15-19916-1Sample I.D.

05-Aug-15Date Collected

Sodium Adsorption Ratio 0.486- Calc. 07-Aug-15/O
TDS(ion sum calc.) 364mg/L Calc. 07-Aug-15/O
Conductivity (calc.) 683µmho/cm Calc. 07-Aug-15/O
TDS(calc.)/EC(actual) 0.574- Calc. 07-Aug-15/O
EC(calc.)/EC(actual) 1.08- Calc. 07-Aug-15/O
Langelier Index(25°C) 0.790S.I. Calc. 07-Aug-15/O
pH 8.4pH Units Client 

Supplied 
Data

05-Aug-15

Temperature 16.4°C Client 
Supplied 

Data

05-Aug-15

Page 2 of 2.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

08-Sep-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-22377 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

31-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54850

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

Cramp Ruthvan Keppel 
Discharge

10SClient I.D.

B15-22377-1 B15-22377-2 B15-22377-3 B15-22377-4Sample I.D.

28-Aug-15 28-Aug-15 28-Aug-15 28-Aug-15Date Collected

Hardness (as CaCO3) 330 357 250 378mg/L 1 SM 3120 01-Sep-15/O
Alkalinity(CaCO3) to pH4.5 291 324 146 308mg/L 5 SM 2320B 01-Sep-15/O
pH @25°C 7.82 7.77 7.91 7.74pH Units SM 4500H 01-Sep-15/O
Conductivity @25°C 643 655 435 756µmho/cm 1 SM 2510B 01-Sep-15/O
TDS (Calc. from Cond.) 432 440 292 514mg/L Calc. 01-Sep-15
Fluoride 0.2 0.1 0.2 0.1mg/L 0.1 SM4110C 31-Aug-15/O
Chloride 30.6 13.7 4.9 38.5mg/L 0.5 SM4110C 31-Aug-15/O
Nitrite (N) < 0.1 < 0.1 < 0.1 0.2mg/L 0.1 SM4110C 31-Aug-15/O
Nitrate (N) < 0.1 3.0 < 0.1 0.8mg/L 0.1 SM4110C 31-Aug-15/O
Sulphate 22 15 91 52mg/L 1 SM4110C 31-Aug-15/O
Calcium 79.2 88.2 44.2 90.5mg/L 0.02 SM 3120 01-Sep-15/O
Magnesium 32.2 33.3 33.8 36.9mg/L 0.01 SM 3120 01-Sep-15/O
Sodium 18.9 9.7 1.7 17.8mg/L 0.2 SM 3120 01-Sep-15/O
Potassium 2.6 7.2 1.6 11.7mg/L 0.1 SM 3120 01-Sep-15/O
Arsenic 0.0002 0.0003 0.0013 0.0004mg/L 0.0001 EPA 200.8 01-Sep-15/O
Cadmium < 0.00002 < 0.00002 < 0.00002 < 0.00002mg/L 0.00002 EPA 200.8 01-Sep-15/O
Copper 0.004 0.375 < 0.002 < 0.002mg/L 0.002 SM 3120 01-Sep-15/O
Manganese 0.012 < 0.001 0.005 0.003mg/L 0.001 SM 3120 01-Sep-15/O
Nickel < 0.01 < 0.01 < 0.01 < 0.01mg/L 0.01 SM 3120 01-Sep-15/O
Sulphur 7.6 5.3 30.7 17.0mg/L 0.1 SM 3120 01-Sep-15/O
Zinc 1.39 0.007 < 0.005 < 0.005mg/L 0.005 SM 3120 01-Sep-15/O
Ammonia (N)-Total < 0.01 < 0.01 < 0.01 < 0.01mg/L 0.01 MOEE 3364 01-Sep-15/O
Total Kjeldahl Nitrogen 0.25 0.27 0.59 1.36mg/L 0.05 MOEE 3367 09-Sep-15/O
Organic Nitrogen 0.25 0.27 0.59 1.36mg/L 0.05 MOEE 3367 09-Sep-15/O
Phosphorus-Total < 0.01 < 0.01 0.01 < 0.01mg/L 0.01 MOEE 3367 09-Sep-15/O
Anion Sum 7.14 7.40 4.96 8.40meq/L Calc. 01-Sep-15/O
Cation Sum 7.49 7.74 5.11 8.62meq/L Calc. 01-Sep-15/O

Page 1 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

08-Sep-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-22377 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

31-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54850

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

Cramp Ruthvan Keppel 
Discharge

10SClient I.D.

B15-22377-1 B15-22377-2 B15-22377-3 B15-22377-4Sample I.D.

28-Aug-15 28-Aug-15 28-Aug-15 28-Aug-15Date Collected

% Difference 2.40 2.29 1.43 1.29% Calc. 01-Sep-15/O
Ion Ratio 0.953 0.955 0.972 0.975AS/CS Calc. 01-Sep-15/O
Sodium Adsorption Ratio 0.451 0.224 0.0479 0.399- Calc. 01-Sep-15/O
TDS(ion sum calc.) 360 375 265 437mg/L Calc. 01-Sep-15/O
Conductivity (calc.) 673 687 489 788µmho/cm Calc. 01-Sep-15/O
TDS(calc.)/EC(actual) 0.560 0.572 0.610 0.577- Calc. 01-Sep-15/O
EC(calc.)/EC(actual) 1.05 1.05 1.12 1.04- Calc. 01-Sep-15/O
Langelier Index(25°C) 0.730 0.774 0.289 0.723S.I. Calc. 01-Sep-15/O
pH 8.0 7.9 8.6 7.6pH Units Client 

Supplied 
Data

28-Aug-15

Temperature 19.6 18.2 20.7 14.2°C Client 
Supplied 

Data

28-Aug-15

Page 2 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

08-Sep-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-22377 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

31-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54850

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

10DClient I.D.

B15-22377-5Sample I.D.

28-Aug-15Date Collected

Hardness (as CaCO3) 230mg/L 1 SM 3120 01-Sep-15/O
Alkalinity(CaCO3) to pH4.5 241mg/L 5 SM 2320B 01-Sep-15/O
pH @25°C 7.84pH Units SM 4500H 01-Sep-15/O
Conductivity @25°C 494µmho/cm 1 SM 2510B 01-Sep-15/O
TDS (Calc. from Cond.) 332mg/L Calc. 01-Sep-15
Fluoride 0.6mg/L 0.1 SM4110C 31-Aug-15/O
Chloride 8.4mg/L 0.5 SM4110C 31-Aug-15/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 31-Aug-15/O
Nitrate (N) 0.2mg/L 0.1 SM4110C 31-Aug-15/O
Sulphate 15mg/L 1 SM4110C 31-Aug-15/O
Calcium 53.0mg/L 0.02 SM 3120 01-Sep-15/O
Magnesium 23.6mg/L 0.01 SM 3120 01-Sep-15/O
Sodium 15.6mg/L 0.2 SM 3120 01-Sep-15/O
Potassium 7.1mg/L 0.1 SM 3120 01-Sep-15/O
Arsenic 0.0009mg/L 0.0001 EPA 200.8 01-Sep-15/O
Cadmium < 0.00002mg/L 0.00002 EPA 200.8 01-Sep-15/O
Copper < 0.002mg/L 0.002 SM 3120 01-Sep-15/O
Manganese 0.011mg/L 0.001 SM 3120 01-Sep-15/O
Nickel < 0.01mg/L 0.01 SM 3120 01-Sep-15/O
Sulphur 5.2mg/L 0.1 SM 3120 01-Sep-15/O
Zinc < 0.005mg/L 0.005 SM 3120 01-Sep-15/O
Ammonia (N)-Total 0.48mg/L 0.01 MOEE 3364 01-Sep-15/O
Total Kjeldahl Nitrogen 1.20mg/L 0.05 MOEE 3367 09-Sep-15/O
Organic Nitrogen 0.72mg/L 0.05 MOEE 3367 09-Sep-15/O
Phosphorus-Total 0.06mg/L 0.01 MOEE 3367 09-Sep-15/O
Anion Sum 5.41meq/L Calc. 01-Sep-15/O
Cation Sum 5.49meq/L Calc. 01-Sep-15/O
% Difference 0.706% Calc. 01-Sep-15/O

Page 3 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

08-Sep-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-22377 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

31-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54850

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

10DClient I.D.

B15-22377-5Sample I.D.

28-Aug-15Date Collected

Ion Ratio 0.986AS/CS Calc. 01-Sep-15/O
Sodium Adsorption Ratio 0.448- Calc. 01-Sep-15/O
TDS(ion sum calc.) 270mg/L Calc. 01-Sep-15/O
Conductivity (calc.) 500µmho/cm Calc. 01-Sep-15/O
TDS(calc.)/EC(actual) 0.546- Calc. 01-Sep-15/O
EC(calc.)/EC(actual) 1.01- Calc. 01-Sep-15/O
Langelier Index(25°C) 0.503S.I. Calc. 01-Sep-15/O
pH 8.2pH Units Client 

Supplied 
Data

28-Aug-15

Temperature 15.2°C Client 
Supplied 

Data

28-Aug-15

Page 4 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

08-Sep-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-22377 (ii)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

31-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54850

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

Keppel 
Discharge

Client I.D.

B15-22377-3Sample I.D.

28-Aug-15Date Collected

Benzene < 0.5µg/L 0.5 EPA 8260 31-Aug-15/O
Toluene < 0.5µg/L 0.5 EPA 8260 31-Aug-15/O
Ethylbenzene < 0.5µg/L 0.5 EPA 8260 31-Aug-15/O
Xylene, m,p- < 0.4µg/L 0.4 EPA 8260 31-Aug-15/O
Xylene, o- < 0.1µg/L 0.1 EPA 8260 31-Aug-15/O
Xylene, m,p,o- < 0.4µg/L 0.4 EPA 8260 31-Aug-15/O
Toluene-d8 (SS) 101% EPA 8260 31-Aug-15/O
PHC F1 (C6-C10) < 20µg/L 20 MOE E3421 31-Aug-15/O
PHC F2 (>C10-C16) < 50µg/L 50 MOE E3421 03-Sep-15/K
PHC F3 (>C16-C34) < 400µg/L 400 MOE E3421 03-Sep-15/K
PHC F4 (>C34-C50) < 400µg/L 400 MOE E3421 03-Sep-15/K
Acenaphthene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Acenaphthylene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Anthracene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Benzo(a)anthracene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Benzo(a)pyrene < 0.01µg/L 0.01 EPA 8270 03-Sep-15/K
Benzo(b)fluoranthene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Benzo(b+k)fluoranthene < 0.1µg/L 0.1 EPA 8270 03-Sep-15/K
Benzo(g,h,i)perylene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Benzo(k)fluoranthene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Chrysene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Dibenzo(a,h)anthracene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Fluoranthene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Fluorene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Indeno(1,2,3,-cd)pyrene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Methylnaphthalene,1- < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Methylnaphthalene,2- < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K

Page 1 of 2.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

08-Sep-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-22377 (ii)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

31-Aug-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54850

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

Keppel 
Discharge

Client I.D.

B15-22377-3Sample I.D.

28-Aug-15Date Collected

Naphthalene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Phenanthrene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
Pyrene < 0.05µg/L 0.05 EPA 8270 03-Sep-15/K
2-Fluorobiphenyl (SS) 60.0% rec. 10 EPA 8270 03-Sep-15/K
Terphenyl-d14 (SS) 76.0% rec. 10 EPA 8270 03-Sep-15/K

Page 2 of 2.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.







Keppel Development Permit

07-Oct-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-25453 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

30-Sep-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54677

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

Keppel 
Discharge

Cramp Ruthvan SutherlandClient I.D.

B15-25453-1 B15-25453-2 B15-25453-3 B15-25453-4Sample I.D.

29-Sep-15 29-Sep-15 29-Sep-15 29-Sep-15Date Collected

Hardness (as CaCO3) 234 344 368 347mg/L 1 SM 3120 01-Oct-15/O
Alkalinity(CaCO3) to pH4.5 131 300 329 304mg/L 5 SM 2320B 30-Sep-15/O
pH @25°C 7.52 7.80 7.55 7.63pH Units SM 4500H 30-Sep-15/O
Conductivity @25°C 397 642 656 866µmho/cm 1 SM 2510B 01-Oct-15/O
TDS (Calc. from Cond.) 266 437 446 589mg/L Calc. 01-Oct-15
Fluoride 0.2 0.2 0.1 0.2mg/L 0.1 SM4110C 01-Oct-15/O
Chloride 4.9 30.9 14.6 109mg/L 0.5 SM4110C 01-Oct-15/O
Nitrite (N) < 0.1 < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 01-Oct-15/O
Nitrate (N) < 0.1 0.4 2.9 0.1mg/L 0.1 SM4110C 01-Oct-15/O
Sulphate 86 22 18 17mg/L 1 SM4110C 01-Oct-15/O
Calcium 37.2 83.0 90.3 87.1mg/L 0.02 SM 3120 01-Oct-15/O
Magnesium 34.4 33.3 34.5 31.6mg/L 0.01 SM 3120 01-Oct-15/O
Sodium 1.8 19.1 10.3 63.5mg/L 0.2 SM 3120 01-Oct-15/O
Potassium 1.9 3.0 7.9 1.3mg/L 0.1 SM 3120 01-Oct-15/O
Arsenic 0.0009 0.0002 0.0002 < 0.0001mg/L 0.0001 EPA 200.8 01-Oct-15/O
Cadmium < 0.00002 0.00005 < 0.00002 < 0.00002mg/L 0.00002 EPA 200.8 01-Oct-15/O
Copper < 0.002 0.002 0.008 0.004mg/L 0.002 SM 3120 01-Oct-15/O
Manganese 0.002 0.011 < 0.001 0.002mg/L 0.001 SM 3120 01-Oct-15/O
Nickel < 0.01 < 0.01 < 0.01 < 0.01mg/L 0.01 SM 3120 01-Oct-15/O
Sulphur 28.8 7.8 6.5 6.2mg/L 0.1 SM 3120 01-Oct-15/O
Zinc < 0.005 0.225 < 0.005 0.035mg/L 0.005 SM 3120 01-Oct-15/O
Ammonia (N)-Total < 0.01 < 0.01 < 0.01 < 0.01mg/L 0.01 MOEE 3364 01-Oct-15/O
Total Kjeldahl Nitrogen 0.39 < 0.05 0.12 < 0.05mg/L 0.05 MOEE 3367 05-Oct-15/O
Organic Nitrogen 0.39 < 0.05 0.12 < 0.05mg/L 0.05 MOEE 3367 05-Oct-15/O
Phosphorus-Total 0.01 < 0.01 < 0.01 < 0.01mg/L 0.01 MOEE 3367 05-Oct-15/O
Anion Sum 4.55 7.37 7.58 9.52meq/L Calc. 02-Oct-15/O
Cation Sum 4.82 7.80 8.00 9.74meq/L Calc. 02-Oct-15/O

Page 1 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

07-Oct-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-25453 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

30-Sep-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54677

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

Keppel 
Discharge

Cramp Ruthvan SutherlandClient I.D.

B15-25453-1 B15-25453-2 B15-25453-3 B15-25453-4Sample I.D.

29-Sep-15 29-Sep-15 29-Sep-15 29-Sep-15Date Collected

% Difference 2.83 2.84 2.70 1.14% Calc. 02-Oct-15/O
Ion Ratio 0.945 0.945 0.948 0.977AS/CS Calc. 02-Oct-15/O
Sodium Adsorption Ratio 0.0522 0.448 0.234 1.48- Calc. 02-Oct-15/O
Conductivity (calc.) 458 696 706 919µmho/cm Calc. 02-Oct-15/O
TDS(ion sum calc.) 245 374 386 493mg/L Calc. 02-Oct-15/O
TDS(calc.)/EC(actual) 0.617 0.582 0.589 0.569- Calc. 02-Oct-15/O
EC(calc.)/EC(actual) 1.15 1.08 1.08 1.06- Calc. 02-Oct-15/O
Langelier Index(25°C) -0.224 0.744 0.570 0.590S.I. Calc. 02-Oct-15/O
pH 8.60 8.20 8.50 7.90pH Units Client 

Supplied 
Data

29-Sep-15

Temperature 19.1 15.2 11.2 14.2°C Client 
Supplied 

Data

29-Sep-15

Page 2 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

07-Oct-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-25453 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

30-Sep-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54677

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

10S 10DClient I.D.

B15-25453-5 B15-25453-6Sample I.D.

29-Sep-15 29-Sep-15Date Collected

Hardness (as CaCO3) 378 240mg/L 1 SM 3120 01-Oct-15/O
Alkalinity(CaCO3) to pH4.5 310 243mg/L 5 SM 2320B 30-Sep-15/O
pH @25°C 7.63 7.80pH Units SM 4500H 30-Sep-15/O
Conductivity @25°C 744 483µmho/cm 1 SM 2510B 01-Oct-15/O
TDS (Calc. from Cond.) 506 324mg/L Calc. 01-Oct-15
Fluoride 0.1 0.7mg/L 0.1 SM4110C 01-Oct-15/O
Chloride 39.8 8.4mg/L 0.5 SM4110C 01-Oct-15/O
Nitrite (N) < 0.1 < 0.1mg/L 0.1 SM4110C 01-Oct-15/O
Nitrate (N) 0.8 0.4mg/L 0.1 SM4110C 01-Oct-15/O
Sulphate 52 16mg/L 1 SM4110C 01-Oct-15/O
Calcium 87.9 55.6mg/L 0.02 SM 3120 01-Oct-15/O
Magnesium 38.5 24.5mg/L 0.01 SM 3120 01-Oct-15/O
Sodium 18.1 15.9mg/L 0.2 SM 3120 01-Oct-15/O
Potassium 14.0 8.1mg/L 0.1 SM 3120 01-Oct-15/O
Arsenic 0.0002 0.0007mg/L 0.0001 EPA 200.8 01-Oct-15/O
Cadmium < 0.00002 < 0.00002mg/L 0.00002 EPA 200.8 01-Oct-15/O
Copper 0.002 < 0.002mg/L 0.002 SM 3120 01-Oct-15/O
Manganese 0.002 0.006mg/L 0.001 SM 3120 01-Oct-15/O
Nickel < 0.01 < 0.01mg/L 0.01 SM 3120 01-Oct-15/O
Sulphur 17.5 5.6mg/L 0.1 SM 3120 01-Oct-15/O
Zinc < 0.005 < 0.005mg/L 0.005 SM 3120 01-Oct-15/O
Ammonia (N)-Total 0.03 0.32mg/L 0.01 MOEE 3364 01-Oct-15/O
Total Kjeldahl Nitrogen 0.70 0.44mg/L 0.05 MOEE 3367 05-Oct-15/O
Organic Nitrogen 0.67 0.12mg/L 0.05 MOEE 3367 05-Oct-15/O
Phosphorus-Total 0.01 0.03mg/L 0.01 MOEE 3367 05-Oct-15/O
Anion Sum 8.47 5.49meq/L Calc. 02-Oct-15/O
Cation Sum 8.70 5.71meq/L Calc. 02-Oct-15/O
% Difference 1.35 2.01% Calc. 02-Oct-15/O

Page 3 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



Keppel Development Permit

07-Oct-15DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-25453 (i)

Harold Sutherland Construction Ltd.
R.R. #2, 
Kemble Ontario N0H 1S0 Canada

Report To:

Attention: Chris Hodgson

30-Sep-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G54677

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

10S 10DClient I.D.

B15-25453-5 B15-25453-6Sample I.D.

29-Sep-15 29-Sep-15Date Collected

Ion Ratio 0.973 0.961AS/CS Calc. 02-Oct-15/O
Sodium Adsorption Ratio 0.405 0.447- Calc. 02-Oct-15/O
Conductivity (calc.) 796 514µmho/cm Calc. 02-Oct-15/O
TDS(ion sum calc.) 440 277mg/L Calc. 02-Oct-15/O
TDS(calc.)/EC(actual) 0.592 0.574- Calc. 02-Oct-15/O
EC(calc.)/EC(actual) 1.07 1.06- Calc. 02-Oct-15/O
Langelier Index(25°C) 0.603 0.487S.I. Calc. 02-Oct-15/O
pH 7.70 8.20pH Units Client 

Supplied 
Data

29-Sep-15

Temperature 13.9 13.0°C Client 
Supplied 

Data

29-Sep-15

Page 4 of 4.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

Uncertainty Values available upon request
Site Analyzed: K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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 
Caduceon Environmental Laboratories.



REPORT No.B15-07696 &  B15-09323

Report To: Caduceon Environmental Laboratories
Harold Sutherland Construction Ltd. 2378 Holly Lane 
R.R. #2, Ottawa Ontario K1V 7P1
Kemble Ontario N0H 1S0 Canada Tel: 613-526-0123
Attention: Chris Hodgson Fax: 613-526-1244
DATE SUBMITTED: 4/30/2015 10:22 JOB/PROJECT NO
DATE REPORTED: 5/1/2015 P.O. NUMBER:
SAMPLE MATRIX: Groundwater WATERWORKS NO.:

Porter Jenks Thompson McCutcheon
B15-07696-2 B15-07696-4 B15-09323-1 B15-09323-2

13-Apr-15 13-Apr-15 29-Apr-15 29-Apr-15
Parameter Units M.D.L. Reference Date/Site 
Hardness (as CaCO3) mg/L 1 SM 3120 01-May-15/O 222 294 272 313
Alkalinity(CaCO3) to mg/L 5 SM 2320B 30-Apr-15/O 212 280 260 275
pH @25°C pH Units SM 4500H 30-Apr-15/O 7.91 7.8 8.05 7.96
Conductivity @25°C µmho/cm 1 SM 2510B 30-Apr-15/O 376 535 561 704
Chloride mg/L 0.5 SM4110C 30-Apr-15/O 2.4 16.2 19.7 54.8
Nitrite (N) mg/L 0.1 SM4110C 30-Apr-15/O < 0.1 < 0.1 < 0.1 < 0.1
Nitrate (N) mg/L 0.1 SM4110C 30-Apr-15/O 0.4 1.3 0.2 3.1
Ammonia (N)-Total mg/L 0.01 MOEE 30-Apr-15/O < 0.01 < 0.01 < 0.01 < 0.01
Calcium mg/L 0.02 SM 3120 01-May-15/O 52.3 75.9 69.9 78.8
Magnesium mg/L 0.01 SM 3120 01-May-15/O 22.3 25.3 23.7 28.1
Sodium mg/L 0.2 SM 3120 01-May-15/O 2.5 11.1 15.5 28.5
Potassium mg/L 0.1 SM 3120 01-May-15/O 1.2 4.1 1.6 4.6
Iron mg/L 0.005 SM 3120 01-May-15/O < 0.005 0.051 0.02 0.058
Manganese mg/L 0.001 SM 3120 01-May-15/O < 0.001 < 0.001 0.006 0.008

 Gordon Murphy
  Laboratory Supervisor- Ottawa District

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-RichmondHill

Date Collected:

Certificate of Analysis
Final Report

Client ID:
Sample ID:

Keppler Quarry Expansion CAT B Monitoring

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 written consent from Caduceon Environmental Laboratories.



REPORT No.B15-07696 &  B15-09323

Report To: Caduceon Environmental Laboratories
Harold Sutherland Construction Ltd. 2378 Holly Lane 
R.R. #2, Ottawa Ontario K1V 7P1
Kemble Ontario N0H 1S0 Canada Tel: 613-526-0123
Attention: Chris Hodgson Fax: 613-526-1244
DATE SUBMITTED: 4/30/2015 10:22 JOB/PROJECT NO
DATE REPORTED: 5/1/2015 P.O. NUMBER:
SAMPLE MATRIX: Groundwater WATERWORKS NO.:

Porter Jenks Thompson McCutcheon
B15-07696-2 B15-07696-4 B15-09323-1 B15-09323-2

13-Apr-15 13-Apr-15 29-Apr-15 29-Apr-15
Parameter Units M.D.L. Reference Date/Site 
Anion Sum meq/L Calc. 01-May-15/O 6.13 4.39 6.15 7.4
Cation Sum meq/L Calc. 01-May-15/O 6.22 4.58 6.15 7.61
% Difference % Calc. 01-May-15/O 0.739 2.08 0.0372 1.34
Ion Ratio AS/CS Calc. 01-May-15/O 0.985 0.959 0.999 0.973
Sodium Adsorption - Calc. 01-May-15/O 53.8 0.0729 0.409 0.701
TDS(ion sum calc.) mg/L Calc. 01-May-15/O 337 213 305 380
Conductivity (calc.) µmho/cm Calc. 01-May-15/O 589 411 568 711
TDS(calc.)/EC(actual) - Calc. 01-May-15/O 0.617 0.566 0.544 0.54
EC(calc.)/EC(actual) - Calc. 01-May-15/O 1.08 1.09 1.01 1.01
Langelier Index(25°C) S.I. Calc. 01-May-15/O -1.74 0.522 0.868 0.843
pH pH Units Client  7.2 7.2 8 8.4
Temperature °C Client  15.9 15.9 11.5 11.2

Gordon Murphy
Laboratory Supervisor- Ottawa District

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-RichmondHill

Certificate of Analysis
Final Report

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 written consent from Caduceon Environmental Laboratories.

Keppler Quarry Expansion CAT B Monitoring

Client ID:
Sample ID:

Date Collected:
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