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1.0 INTRODUCTION AND SCOPE OF WORK

1.1 INTRODUCTION

Manitoba Infrastructure retained KGS Group to complete Investigations and Preliminary
Engineering for Lake Manitoba Outlet Channels Options C and D. The “Summary Report” for
the project was issued in May 2017*. Annual monitoring of groundwater and surface water is
included in the project as required under Work Breakdown Structure (WBS) 1010.04 and WBS
1010.05 monitoring plan described in the memo Deliverable D1 Groundwater Level Monitoring
and Quarterly Water Quality Sampling. The first annual monitoring report was issued on
July 1, 2017 (Deliverable D2 Annual Monitoring Report to July 1, 2017). This report is the

second annual monitoring report.

This annual monitoring report summarizes groundwater and surface water monitoring activities
from July 1, 2017 through July 1, 2018. The report documents seasonal data collection activities
and provides comments regarding surface and groundwater conditions, building on Deliverable
D6 Groundwater Study (included as Appendix C of the May 2017 Summary Report) and
Deliverable D2 Annual Monitoring Report to July 1, 20172 Both of these reports contain
background information on the project that should be used for reference. Manitoba
Infrastructure directed that no further monitoring on Route C be conducted, with the exception of
transducer downloads at Route C, beginning in May 2017. Downloads of transducers at
Route C were not conducted in fall 2017 or May 2018 with Manitoba Infrastructure’'s agreement.
Download of these instruments was deferred to the next stage of the project. A general site plan
showing the location of Route C can be found in Appendix D3-A Plate D4-1. Detailed plans of
Route C can be found in the May 2017 Summary Report.

! Investigations and Preliminary Engineering for LMB Outlet Channels Options C and D Summary Report, May 2017,
Prepared by KGS Group.

Investigations and Preliminary Engineering for LMB Channels Options C and D Deliverable D2, Annual Monitoring
Report to July 1, 2017. Final Rev 0, Prepared by KGS Group.
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1.2 SCOPE OF WORK

The Scope of Work for Deliverable D3 includes the following:

1. Route D Field Programs:

e Groundwater Elevation, Sampling and Transducer Download; Summer - August
2017; Fall October 2017; and Spring - May 2018

o Surface Water Sampling and Transducer Download Summer - August 2017; Fall -
October 2017; and Spring - May 2018

2. Summary comments and conclusions relating to seasonal changes in groundwater and

surface water levels and quality.

In addition to the original scope of work, a summary of recommended instrumentation
maintenance repairs is included in Appendix D3-D. Drilling logs for 15-RD-04A, 15-RD-04B and
15-RD-PW-1 (2016) are included in this report in Appendix D3-E for completeness as they were

not included in the 2016 Geotechnical report submission.

An additional scope of work was approved to report metals analysis for groundwater and
surface water samples. Deliverable D1 (Groundwater, Surface Water and Geotechnical
Investigations Program) included a one-time analysis of metals for groundwater and a one-time
analysis for surface water. Upon review of the deliverable, Manitoba Infrastructure (MI) decided
that additional analysis of metals would be beneficial towards generating additional data useful
for the future Environmental Impact Statement for the project. KGS Group determined that
further analysis of metals could be retrieved from data already collected by the lab from 2017
and 2018 sample events. KGS Group requested the metals data from the laboratory and
incorporated it into existing tables as shown in this report. The laboratory certificates of analysis
are contained in Appendix D-3-F.

The retrieved metals analyses for the surface water can be relied upon since samples were

acidified in the field using standard procedures.
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The retrieved metals analyses for the groundwater should be used for reference only, and
not relied upon as the samples were not required to be analysed for extended metals at the time
of sampling, and therefore were not filtered and preserved in the field. The groundwater
samples were filtered and preserved in the laboratory. This means that there was opportunity for
potential precipitation of metals during sample transit and potential removal of this precipitate

when the samples were filtered in the laboratory.
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20 ROUTED

2.1 WATER ELEVATION, TEMPERATURE AND TRANSDUCER DOWNLOADS

2.1.1 Field Program Activities

The locations of instruments are shown on the plan set in Appendix D3-A, and on Table D3-1.
The transducer at 15-RD-PW1 was replaced in October 2017. Installation methodology was as

described in the Deliverable D2 report for other instruments.

The elevations of the packers and transducers have been updated in Appendix Table D3-B-4.
The transducer for TH-ED-01 was installed 24 m above the open bedrock zone. The transducer
for 15-RD-PW1 was re-installed with a longer cable to the bottom of the casing, immediately

above the top of the open bedrock monitoring zone.

Foam inserts were installed in all other flowing wells to prevent water from rising above ground
surface in the casing and freezing in winter, which would cause the casing to break and result in
uncontrolled groundwater flow. Foam inserts consisted of an aluminum rod surrounded by a
foam packer. These inserts were installed after the October 2017 monitoring and were removed
during the May 2018 monitoring. Because the May 2018 monitoring was the last under this
contract, the foam packers were re-installed. Vibrating wire piezometers were read in August
2017, October 2017 and May 2018.

Transducers were re-installed at two surface water locations: Reed Lake (D3) and Clear Lake
(D4), in May 2018 to replace damaged instruments.

Repairs and maintenance are required at several instruments as summarized in Appendix D3-
D.

2.1.2 Results

Results of the groundwater monitoring program on Route D are shown on Table D3-1 showing
all instrumentation monitored, instrument details and depth to groundwater level, pressure or

vibrating wire readings and appropriate conversions to geodetic elevations. Transducer
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hydrographs are shown in Appendix D3-B. A summary of mechanical packer and transducer

installation is shown in Table D3-B-1.

Well TH-ED-01W

Well TH-ED-01W (Figure D3-B-1) is confined and flowing artesian and has a deep overburden
till cover of 25 m. In 2016 to 2017, groundwater elevations decreased slightly through the winter
from elevation (El.) 254 m on December 8, 2016 to El. 253.5 m on March 28, 2017 when they
began to rise through April 27, 2017 to 254.2 m, decreasing slightly through the end of
May 2017. Although groundwater elevations showed a slight seasonal increase in April 2017,
they were only 0.2 m higher than elevations in December 2016. The water elevation rise is
attributed to a piezometric response to the regional groundwater system and may include a
response to Lake Manitoba water levels (Appendix D3-C), which began to rise on April 1, 2017,
as well as transmission of the piezometric response from a regional recharge in upland areas.
At Well TH-ED-01W, groundwater elevation declined between May 2017 and April 2018 to a low
of El. 252.5 m on April 14, 2018. The groundwater elevation then increased to El. 253.40 m on
May 26, 2018. Regional lake levels at Lake Manitoba and Lake St. Martin also declined
between May 2017 and April 2018 (Appendix D3-C). Well TH-ED-01W is located in the deep
bedrock valley that is beneath most of the channel alignment. Regional recharge occurs at a
distance from the valley in upland bedrock areas, and not through the local 25 m till to the
bedrock.

Declining temperature was recorded at well TH-ED-01W throughout the 2016 to 2017 winter,
from 6 °C to 4°C. A steeper decrease occurred in early March 2017 to 1°C and remained low
through late May 2017. The temperature increased to 10.7°C on September 15, 2017 then
decreased gradually to 4° C on February 17, 2018 before dropping steeply to 1°C or less. The
temperature began to rise on May 18, 2018 and was 3.2°C by May 29, 2018. The timing of the
temperature decrease in both years was well before the groundwater elevation increase in early
April. The transducer in well TH-ED-01W is 24 m above the bedrock open hole, so is not in
contact with aquifer groundwater, therefore temperature results are not considered to be
representative of true aquifer response and appear to be influenced by surrounding ground

temperatures. A longer cable is required on the transducer to place it closer to the bedrock
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monitoring zone. This will require opening and re-installing the packer assembly in the artesian

well.

A comparison of water quality results from October 2016 and May 2017 and July 2017,
October 2017, and May 2018, as discussed in Section 2.2 (Table D-3-3), does not show any
changes in water quality with seasonal recharge events. This indicates that the bedrock beneath

the buried valley is isolated from local recharge.

Well 15-RD-PW-1

Groundwater elevation at Well 15-RD-PW-1 (Figure D3-B-2) is confined and flowing and has a
deep overburden till cover of 16.3 m. In 2016 and 2017, groundwater elevations decreased
slightly throughout the winter from El. 254.4 m on December 8, 2016 to El. 253.6 m on
March 11, 2017, and then began to rise through early April 2018. These temperature variations
appear to be influenced by surrounding ground temperatures. There was a sharp drop in
elevation of 0.29 m on April 20, 2018 with a corresponding increase on May 24, 2018. The
transducer did not connect in the field for the May 2017 download. It was removed during the
August 2017 sampling event and a new transducer was installed with a longer cable during the
October 2017 sampling event. Groundwater elevations continued to drop to 254.1 m on
April 21, 2018 and rose with the spring melt to 254.2 m.

Temperature readings in 2016 at 15-RD-PW-1 followed a pattern similar to well TH-ED-01W,
with a slow decrease in the winter to 4°C; however, a further drop occurred in late April 2017
followed by a rise to 11.6°C on August 1, 2018. The new transducer was installed in
October 2017 just above the bedrock and has registered a constant temperature of
approximately 6.5°C since that time. The stable temperature data at well 15-RD-PW-1 following
transducer lowering provides clear evidence of the separation of the groundwater system

beneath the buried valley and the surface water system.
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Reed Lake (D3)

At Reed Lake (Appendix D3-B-3), water elevation remained constant through the spring 2017
melt. A very slight elevation increase was seen beginning in late March 2017 from EIl. 248.60 m
on March 29 to El. 248.80 m on April 6, 2017. The water elevation increase began at the same
time air temperatures rose above zero and water temperature fluctuations began, coincident
with the spring melt. Elevations declined slightly to El. 248.31 m on November 11, 2017, when
the transducer stopped working due to freeze up. The initial reading on May 25, 2018 was
El. 248.17 m; however, this reading may have been influenced by freeze up and should be re-
confirmed with a re-survey of the transducer tip elevation. Water temperatures rose from 3°C in
mid-April 2017 to 12°C by the end of May 2017, peaking at 20.65 °C on August 2, 2017, and
then declining through the fall to 4.4°C on November 11, 2017.

Clear Lake (D4)

At Clear Lake (Appendix D3-B-4), the transducer was frozen in the ice in January 2017 as
shown by the sub-zero temperatures. This affected the elevation readings, which are not
considered representative until early April 2017. An increase in elevation was seen in late July
2017 during the two high precipitation events shown on the top of the graph. The transducer
malfunctioned in November 2017 at freeze-up when the temperature decreased to 0°C. The
new transducer installed in May 2018 recorded an elevation of El. 248.17 m at the time of
installation; however, this should be confirmed with a re-survey of the transducer tip elevation.
Temperature increased from 0°C in early April 2017, to 15°C in late May 2017. A maximum
temperature of 21°C was measured in August 2017, dropping to 0°C at freeze-up in November
2017.

2.2 GROUNDWATER AND SURFACE WATER QUALITY

2.2.1 Field Program Methodology

Nine sites were sampled for surface water along Route D on May 25, 2017; August 3, 2017;

October 5, 2017; and May 30, 2018. Locations and site descriptions are as follows:
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Site Name Zone Easting Northing

D1 L. Manitoba 14U 530539.95 m E 5680326.47 m N
D2 Watchorn Cr. 14U 531563.42 m E 5683591.34 m N
D3 Reed L. 14U 531162.00 m E 5687747.00 m N
D4 Clear L. 14U 530962.69 m E 5690166.46 m N
D5 Clark’s Drain 14U 533740.43 m E 5697563.34 m N
D6 Birch Cr. 14U 532476.89 m E 5698322.06 m N
D7 Woodale Drain 14U 531665.45m E 5699876.73 m N
D8 Birch Cr. 14U 533225.95m E 570231091 m N
D9 L. St. Martin 14U 532723.36 m E 5706356.42 m N

e D1 (Lake Manitoba) — end of the mile road near the entrance to Watchorn Provincial
Park with sampling occurring approximately 200 m into lake to reduce the shoreline
effect.

o D2 (Watchorn Creek) —along P.R. 237.

o D3 (Reed Lake) — accessed by walking approximately 700 m from a gravel road through
a pasture and was sampled on the west side of the lake.

e D4 (Clear Lake) — accessed by walking approximately 500 m along an old road
allowance. The sample was collected on the west side of the lake.

e D5 (Clark’s Drain) — sampled where the drain crossed the road.

e D6 (Birch Creek at PTH6) — upstream of Highway 6.

e D7 (Woodale Drain) — sampled approximately 150 m west of Highway 6.

e D8 (Birch Creek) — sampled upstream side of the road.

e D9 (Lake St. Martin) — Sampled at location of hydrometric station (at the end of Hilbre

Rd.). Location is between Route C and Route D outlets.

Sites were all sampled on upstream side of roads (where roads were present). A reacher pole
with disposable surface water sampling cup was used to collect water from most sampling sites
to minimize shore effects and any disturbance from sampling activities. At a few locations

samples were collected directly into the sample bottle.

Groundwater
Groundwater samples along Route D were taken at six locations on May 23 to 24, 2017; August
1to 2, 2017; October 3 to 4, 2017; and May 28 to 30, 2018:
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15-RD-PW1
TH-ED-01W
TH-ED-01P
TH-ED-03
TH-GD-02
TH-GD-07

Sampling tubing was opened and groundwater was allowed to purge from the well under
artesian conditions until groundwater parameters (conductivity and temperature) stabilized.

Stable groundwater parameters were achieved at all sample locations within 20 minutes.

Field measurements for pH, conductivity and dissolved oxygen were taken for each sample. A
flow through cell was used for groundwater samples. Groundwater and surface water samples
were stored in a cooler chest at 4°C for transport to the laboratory. Samples for metals analysis
(calcium, magnesium, potassium, and sodium) were filtered and preserved in the laboratory
since extended metals analysis were not required for the 2017 and 2018 samples at the time
they were collected. The samples were analyzed at ALS Laboratory in Winnipeg, Manitoba.
Samples for isotope analysis were collected in clean 40 ml glass vials and shipped to the

Environmental Isotope Laboratory at the University of Waterloo in Waterloo, Ontario.

A quality control/quality assurance assessment of all groundwater data was performed,

including review of laboratory QA/QC, replicate samples and any trip or field blanks.

Quality Assurance/Quality Control

Standardized sampling procedures and protocols were used during the sampling events to
ensure representative samples were collected in a controlled manner so that scientifically

defendable comparisons can be made.

Chain of Custody — KGS Group ensured all Chain-of-Custody procedures were properly
undertaken and holding times were not exceeded.

Sample Collection — Samples were collected directly from the pump outlet. Disposable latex
gloves were worn when handling each piece of equipment and groundwater sample, using a
new pair for each sample collection. Samples were collected in clean containers (supplied by
the lab) and stored at the appropriate temperature using the proper preservatives.
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Laboratory Qualification — ALS Environmental of Winnipeg, Manitoba, is a Canadian
Association for Laboratory Accreditation Inc. (CALA) accredited analytical testing laboratory.
Criteria and guidelines used for assessment of analytical data were clearly established with the
laboratory to ensure the appropriate detection limits were used. The University of Waterloo
Environmental Isotope Laboratory is a modern research facility with an international client base
encompassing universities, government agencies, consulting firms and other mainstream
institutions.

Duplicate Samples — Duplicate samples were submitted at a frequency of 10% for the total
samples submitted to assess the quality of the laboratory analysis. The field duplicates were
labelled such that the laboratory did not know the samples were duplicates. Laboratory
standards and duplicates are run regularly by ALS and are on file. One duplicate sample was
collected for QA/QC as shown on the data summary tables. Laboratory duplicate samples for
stable isotope analysis by the University of Waterloo Environmental Isotope Laboratory are
shown on Table D3-8.

Field Equipment — Field equipment such as field chemistry meters were calibrated prior to use
or installation.

2.2.2 Results

Groundwater

All groundwater samples were taken from bedrock monitoring wells with sampling zones found
on Table D3-1, except TH-ED-03, which was completed in the till. Field chemistry from the
groundwater program is shown in Table D3-2. General groundwater quality is shown on Table
D3-3, with metals shown on Table D3-4. Results were compared against Canadian Drinking
Water Quality Guidelines, since the aquifer is potable and is the sole source of drinking water in
the region. Results exceeding the applicable guidelines were highlighted. The Canadian Council
of Ministers of the Environment (CCME) criteria for Freshwater Aquatic life was shown on the

tables for reference.

Water type — Water type analysis was presented when sampled in November 2016 and

May 2017 as discussed in Deliverable D6 and D4 submitted previously.

Water Quality Criteria November 2016 to May 2018 — The groundwater samples collected
exceeded the drinking water criterion for turbidity; however, these samples are from monitoring
wells and are not used for drinking water. All samples exceeded the criterion for hardness (359
to 420 mg/L; criterion 80 to 100 mg/L), typical of the carbonate aquifer and the till unit. All

10
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sulphate samples were below the criterion of 500 mg/L. The sample at till well TH-ED-03 had
much lower sulphate (22 — 58 mg/L) and lower conductivity (489 — 616 uS/cm) and hardness
values (125 — 319 mg/L) than the bedrock samples. Nitrate values were below detection
(generally <0.0051 mg/L), or at very low concentrations (TH-ED-01P) at all samples except the
initial November 2016 sample of the till well TH-ED-03, which may not have been purged
adequately due to low sample recovery. Boron, calcium, potassium and strontium values in
November 2016 were also noticeably lower in the till well. Manganese, molybdenum, nickel,
tungsten, uranium, and vanadium were found at low concentrations in the till well in November

2016, but were higher than in the bedrock samples.

Bacteria Sampling - Bacteria sampling was not conducted in groundwater in 2017 or 2018.

Metals - Metals analyses from October 2016 through May 2018 were all below the Health
Canada Canadian Drinking Water Guidelines and the Canadian Council of Ministers of the
Environment (CCME) Freshwater Aquatic Life Criteria, except manganese in August 2017 and
October 2017 in TH-ED-3, a till well which typically had higher levels of turbidity.

Surface Water

Field chemistry from the surface water program November 2016 through May 2018 is shown in
Table D3-5. Dissolved oxygen in samples ranged from 1.6 to 12.7 mg/L with lower values
generally in August 2017, with a few in May 2018. Turbidity values were 4 to 11 NTU at the Inlet
(D1 Lake Manitoba), 5 to 11 NTU at the Outlet (D9 Lake St. Martin), and were less than 5 NTU
in the remainder of the samples except for: D5 Clarks Drain in October 2017 (11 NTU); D6 Birch
Creek in October 2017 (5.6 NTU); D7 Woodale Drain in August 2017 (7.7 NTU); and D8 Birch
Creek in May 2017 (5 NTU), October 2017 (10.5 NTU) and May 2018 (16.3 NTU). General
surface water quality is shown on Table D3-6, with metals shown on Table D3-7. The Manitoba
Water Quality Standards, Objectives and Guidelines MWQSOG November 28, 2011 were used
where available for parameters analyzed. The CCME criteria for Freshwater Aquatic life are also
shown and were used where MWQSOG were not listed. Results exceeding the applicable
guidelines were highlighted.

11
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Lake St. Martin sample D9 and Lake Manitoba sample D1 have a distinct geochemical
composition that is different from the other surface water points due to their elevated sodium
and chloride. Within the buried bedrock valley, groundwater quality was generally stable over
the 2016 to 2018 monitoring period except for a slow increase in conductivity, hardness, and
sulphate in bedrock well TH-ED-01P. Seasonal variations are not evident in the wells sampled,
further supporting the relative isolation of the groundwater system below the buried bedrock

valley from the surface water system.

Minor seasonal changes were noted in most surface water samples including an increase or
decrease in sulphate, alkalinity, hardness, and conductivity. Watchorn Creek samples increased
in conductivity, bicarbonate, hardness, and chloride over the 2016 to 2018 sampling period. The
sample at Woodale Drain in October 2017 was taken during a dry period with very little flow and

showed increased conductivity, alkalinity, hardness, choride, sulphate, and total phosphorous.

Water Type — Water type analysis was presented in Deliverable D6 and D2 and can be
referenced.

Water Quality Criteria — All of the samples from Lake St. Martin (D9) exceed the CCME
criterion for chloride for long term exposure (value 130 mg/L, criterion 120 mg/L). The sodium
concentrations in Lake Manitoba and Lake St. Martin reflect the contribution of saline
groundwater on the west side of Lake Manitoba. The Birch Creek drainage is isolated from this
system, and drains into Lake St. Martin. All samples except Reed Lake (D3) and Woodale Drain
(D7) in November 2016 and May 2017 exceed the CCME long-term criterion for fluoride (values
0.13 to 0.37 mg/L, criterion 0.12 mg/L).

All samples exceeded the MWQSOG for phosphorous of 0.025 mg/L for streams entering lakes
except: D1 Lake Manitoba in May 2017 and May 2018; D3 Reed Lake in August 2017, October
2017, and May 2018; D5 North Clark’s Drain in November 2016; D6 South Birch Creek in
November 2016 and May 2017; D7 Woodale Drain in November 2016; and D9 Lake St. Martin
in November 2016, August 2017, and October 2017. Clear Lake and Reed Lake were evaluated
with these aquatic life criteria because of the interconnected nature of the Birch Creek drainage

system. Considering the sampling record through May 2018, the Birch Creek sample D8 has

12
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similar values of phosphorous (0.02 mg/L) to Reed Lake (D3) and Clear Lake (D4). Surface

water samples exceeded the various CCME trigger ranges for phosphorous as follows:

e Mesotrophic (0.010 to 0.020 mg/L)

0}
0}
(0}

D1 Lake Manitoba: 1 of 5 dates
D5 North Clark’s Drain: 1 of 5 dates
D6 South Birch Creek: 2 of 5 dates

e Meso-eutrophic (0.020 to 0.035 mg/L)

O 00O O0OO0OO0OO0OO0OOo

D1 Lake Manitoba: 3 of 5 dates

D2 Watchorn Creek: 1 of 5 dates
D3 Reed Lake: 4 of 5 dates

D4 Clear Lake: 3 of 5 dates

D5 North Clark’s Drain: 2 of 5 dates
D6 South Birch Creek: 2 of 5 dates
D7 Woodale Drain: 1 of 5 dates

D8 Birch Creek: 2 of 5 dates

D9 Lake St. Martin: 5 of 5 dates

e Eutrophic (0.035to 0.1 mg/L)

O 0O 0O OO0 O0OO0oOOo

D1 Lake Manitoba: 1 of 5 dates

D2 Watchorn Creek: 4 of 5 dates
D3 Reed Lake: 1 of 5 dates

D4 Clear Lake: 2 of 5 dates

D5 North Clark’s Drain: 2 of 5 dates
D6 South Birch Creek: 1 of 5 dates
D7 Woodale Drain: 3 of 5 dates

D8 Birch Creek: 3 of 5 dates

e Hyper-eutrophic (> 0.1 mg/L)
o0 D7 Woodale Drain: 1 of 5 dates (this sample was taken during very low flow

conditions)

Unionized ammonia values were calculated by KGS Group based on field pH and temperature

as shown Table D3-6 with all samples below the CCME criterion of 0.019 mg/L.

Bacteria Sampling — Ranges of Total Coliform and E. coli at the various sampling locations

were as follows:
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Sampling Location Total Coliform (MPN/100 mL) E. coli (MPN/100 mL)

D1 Lake Manitoba 74 to 5,380 <1lto 114
D2 Watchorn Creek 860 to 2,420 20to 70
D3 Reed Lake 300 to 3,270 19 to 33
D4 Clear Lake 38t0 2,420 1to 281
D5 North Clarks Drain 750 to 4,480 18 to 64
D6 South Birch Creek 100 to 2,420 <210 3.8
D7 Woodale Drain 23110 2,130 <1to 122
D8 Birch Creek 23010 2,420 39to 249
D9 Lake St. Martin 100 to 1,990 1to0 613

Metals - Metals analyses from November 2016 through May 2018 were all below the MWQSOG
(Tier Il Freshwater Aquatic Life) and the CCME Freshwater Aquatic Life Criteria, except for the

following samples:

¢ D-1 Lake Manitoba November 2016 - Aluminum

e D-8 Birch Creek May 2018 - Iron

e D-2 Watchorn Creek August 2017 and May 2018 Phosphorous

e D-7 Woodale Drain August 2017, October 2017 and May 2018 Phosphorous
¢ D-8 Birch Creek May 2018 Phosphorous

e D-7 Woodale Drain October 2017 — Uranium

Quality Assurance/Quality Control Evaluation

For groundwater from November 2016 through May 2018, relative percent difference (RPD) on
Table D3-3 of duplicate samples were all below 5%. The RPD target (10% for all parameters
where the analysis value was more than 5 times the detection limit) was met at all samples
except for fluoride at GD-02 in November 2016, where the RPD was 17%.

For surface water, the RPDs on Table D3-6 were below the RPD target (10% for samples where
the analysis values were more than 5 times the detection limit) except at D4 Clear Lake in May
2017 (total nitrogen and total Kjeldahl nitrogen were 19%) and at D4 Clear Lake in May 2018
(total dissolved phosphorous and total phosphorous were 25% and 18% respectively and total

suspended solids were 62%).
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A field blank was taken for each surface water sampling event. All parameters analyzed in the
field blank were below detection except total dissolved phosphorous and total phosphorous (in
November 2016 only), and antimony, calcium, magnesium and manganese in August 2016, all
detected at very low concentrations that do not affect the interpretation of the analytical results.
For metals analyses, the RPD target of 10% (for samples where the analysis values were more

than 5 times the detection limit) was exceeded for the following samples:

e aluminum (16.5%) D9 Lake St. Martin November 2016, (102%) D-4 Clear Lake October
2017; and
e manganese (36%) D-4 Clear Lake October 2017

These variations can be present in surface water since they are not filtered and varying levels of

sediment may be present even with standard sampling procedures.

Stable Isotopes

The stable isotopes Oxygen 18 (**0) and deuterium (°H) are used as surface water tracers in
water quality studies. These isotopes are conservative tracers, reflecting the origin of the water.
Surface water containing fresh snowmelt during a spring runoff or flood would typically have
more negative *°0 values, in comparison to other times of the year. Less negative *°0 values
would be expected later in the season, particularly in lakes where evaporation occurs.
Groundwater in areas of recent recharge has less negative 0 values, while more negative

values can indicate older water.

Isotope samples were collected for the **0 and *H for wells TH-ED-01W, 15-RD-PW1, as well
as Lake Manitoba (D1), Clear Lake (D4), and at Lake St. Martin (D9). Sample results are shown
on Table D3-8 and are plotted on Plate D3-1. The Global meteoric water line and the Gimli,
Manitoba meteoric water line are plotted as reference. Surface water samples that plot to the

right of these lines can indicate evaporation.

Groundwater samples for August 2017, October 2017, and May 2018 are in a similar position to

the November 2016 samples (as shown in Deliverable D6 Plate D6-10), and May 2017 samples
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(plotted in Deliverable D2 Plate D2-2). Sample TH GD-08 was sampled prior to sealing in 2016
and data is plotted in Deliverable 06 Plate D6-10.

The sample for Lake Saint Martin (D9) plots far to the right of the meteoric water lines and had
an '®0 value of -8.1 to -8.6 VSMOW. The Lake Manitoba sample had a slightly less negative
80 value of -8.1 to -8.3 VSMOW. The least negative values in both lakes in October 2017 and
May 2018 are indicative of these surface waters having undergone a summer season (2017) of

evaporation from the lakes, followed by a spring (2018) with low runoff and low lake levels.

The groundwater samples in August 2017 through May 2018 are very stable, with little seasonal
variation, ranging from an 'O of -15.3 at Well 15-RD-PW-1 to an 'O of -14.9 at Well TH-ED-
01W. These results suggest that this groundwater is reflective of relatively recent recharge from
meteoric precipitation (rain and snow) with a relatively low residence time in the subsurface.
This is expected since groundwater aquifer recharge in the region is known to be via rain and

snowmelt within high elevation bedrock areas with thin overburden cover.

From August 2017 through May 2018 the surface water sample at Clear Lake (D-4) ranged from
an *®0 of -10.3 in May 2018 to an 0 of -7.19 in October 2017. These values are distinct from
the groundwater samples. The Clear Lake samples exhibited a wider range of values from
August 2017 to May 2018 than in the previous sampling. The May 2018 value was more similar
to the May 2017 value (Table D-3-8) while the August and October values showed increasing
depletion of *®0. All surface water '®0 isotope values are consistently less negative than the
groundwater values, indicating a distinct surface water source characterized by seasonal
evaporative processes. The large variation in isotope concentrations is likely related to seasonal

precipitation and evaporation rates.
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3.0 CONCLUSIONS

The following conclusions regarding trends and seasonal effects can be made from the data

collected over the 2016 to 2018 sampling period to July 1, 2018:

1. Minor water elevation changes at well TH-ED-01 and well 15-RD-PW-1 were observed
and may be related to a combination of lake level rise and aquifer piezometric response,
in combination with regional recharge from upland areas outside of the Route D buried
bedrock valley area.

2. Temperature at well 15-RD-PW-1 was a constant 6.5 °C after a longer transducer cable
was installed, enabling the transducer to measure groundwater temperature more
closely to the bedrock surface. Previous temperature variations in the transducer
readings at Routes D and C are not representative of bedrock aquifer conditions due to
the shallow placement of the transducer in the well and groundwater temperature
variability.

3. The constant groundwater temperature at well 15-RD-PW-1 (following transducer depth
relocation) indicates the isolation of groundwater beneath the buried valley, from the
surface water system or any other groundwater temperature effects,

4. Seasonal differences in groundwater quality on Route D were not observed between
November 2016 and May 2018 in the wells sampled. Increasing parameters were
observed at well TH-ED-01P.

5. Minor seasonal differences in surface water quality (e.g. sulphate, alkalinity, hardness,
conductivity) between November 2016 and May 2018 were observed at most locations
in the Birch Creek watershed. Increasing parameters were observed at D2 Watchorn
Creek.

6. The water type and isotopic signatures for samples from Lake Manitoba and Lake St.
Martin differ from the rest of the surface water (Clear Lake) and groundwater samples.

7. The stable isotope signature for bedrock groundwater (TH-ED-01W and 15-RD-PW1)
and surface water (Clear Lake) samples is widely different and suggests negligible, if
any, contribution of groundwater discharge to Clear Lake.

8. The water type signature for the groundwater samples differs from surface water
samples along most locations sampled along the Birch Creek drainage, as shown in the
Deliverable D6 and D2 reports; however, the sample from Watchorn Creek is more
similar to the groundwater samples, due to a higher chloride contribution.
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4.0 RECOMMENDATIONS

A longer cable should be installed for the transducer at well TH-ED-01W so that the
instrument tip is placed closer to the bottom of the casing. This extension is required to
obtain accurate temperature measurements of the active groundwater aquifer system.

The following repairs and actions are needed for the maintenance of the monitoring
system and should be carried out during the next monitoring event:

e Repair and re-survey staff gauges at D3 Reed Lake and D4 Clear Lake;

o Re-survey transducer tips at Reed Lake and Clear Lake;

e Protect cable at D3 Reed Lake with an animal-resistant protective sleeve;

e Install a new Heron cable at D4 Clear Lake on the transducer with animal-

resistant protective sleeve; and
e Conduct repairs listed in Appendix D3-D at:

o TH-GD-05
o 15-RD-05
o 15-RD-02
o 15-RD-01
o BH-D109

Transducers on Route C should be downloaded during the next sampling event. The
functionality of the equipment should be checked and longer cables should be installed
so that the transducer tip is near the bottom of the casing. These instruments on Route
C provide valuable baseline regional monitoring for future works on Route D.

Baseline monitoring data should be set up in a project database. A series of interpretive
plots such as time concentration plots, geochemical plots, and statistical analysis should
be created during the next stage of the project for data interpretation and as necessary
for environmental licensing compliance.

Expanded isotope monitoring at more surface water locations is recommended for future
phases, as results have proven useful to differentiate groundwater and surface water
sources.
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5.0 STATEMENT OF LIMITATIONS AND CONDITIONS

51 THIRD PARTY USE OF REPORT

This report has been prepared for Manitoba Infrastructure to whom this report has been
addressed and any use a third party makes of this report, or any reliance on or decisions made
based on it, are the responsibility of such third parties. KGS Group accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions undertaken

based on this report.

5.2 GEO-ENVIRONMENTAL STATEMENT OF LIMITATIONS

KGS Group prepared the geo-environmental conclusions and recommendations for this report
in a professional manner using the degree of skill and care exercised for similar projects under
similar conditions by reputable and competent environmental consultants. The information
contained in this report is based on the information that was made available to KGS Group
during the investigation and upon the services described, which were performed within the time
and budgetary requirements of Manitoba Infrastructure. As the report is based on the available
information, some of its conclusions could be different if the information upon which it is based
is determined to be false, inaccurate or contradicted by additional information. KGS Group
makes no representation concerning the legal significance of its findings or the value of the

property investigated.
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U:\FMS\16-0300-006\T-D3-1 Testhole Data Summary - Route D.xIs

TABLE D3-1

TESTHOLE AND GROUNDWATER DATA SUMMARY - ROUTE D
LAKE MANITOBA OUTLET CHANNELS

UTM Location Instrumentation . Top of Pressure | Ground- | Ground- Ground-
Ground Tip . . . . . .
L . . . Tip Elevation| Stick-up Casing Gauge water water VW Reading water Artesian
Test Hole Description Station Soil Type Elevation | Depth . . Date P " " L Comments
Northing Eesiting e || erem. ) ) (m) (m) Height (m)| Elevation Readl_ng Depth Elevation (Hz) Elevation Conditions
(m) (psi) (m) (m) (m)
till VW #1602935 248.625 6.91 241.715 - - 9-Nov-16 - - - 2887.4 249.17 yes
till VW #1602935 248.625 6.91 241.715 - - 30-Mar-17 - - - 2874.3 250.16 yes
till VW #1602935 248.625 6.91 241.715 - - 24-May-17 - - - 2869.8 250.48 yes
till VW #1602935 248.625 6.91 241.715 - - 2-Aug-17 - - - 2870.6 250.42 yes
till VW #1602935 248.625 6.91 241.715 - - 4-Oct-17 - - - 2877.1 249.97 yes
till VW #1602935 248.625 6.91 241.715 - - 29-May-18 - - - 2883.5 249.27 yes
Flowing at TOC; used bailer as
bedrock STP 25 248.625 22.76 225.865 0.85 249.48 9-Nov-16 - >-0.85 >250.33 - - yes extension to measure GW
elevation.
Left on road bedrock STP 25 248.625 22.76 225.865 0.85 249.48 30-Mar-17 Foam insert frozen; could not
TH-GD-02 12"?;(;‘;‘{":22;:’ 5683632.07 | 531290.40 ETOVET oA e TeE oA
of Moosehorn 2 m down from top of rod to end of
bedrock STP 25 248.625 22.76 225.865 0.85 249.48 24-May-17 4.6 -3.24 252.72 - - yes rod; sampled; pressure reading is
approx.- seal not tight. Flow rate
approx. 6.7 L/min.
Sampled; flow rate approx. 10.5
bedrock STP 25 248.625 22.76 225.865 0.85 249.48 2-Aug-17 3.6 -2.53 252.01 - - yes L/min.
Sampled; foam insert placed in
bedrock STP 25 248.625 22.76 225.865 0.85 249.48 4-Oct-17 3.1 -2.18 251.66 - - yes STP for winter.
Foam insert removed and
bedrock STP 25 248.625 22.76 225.865 0.85 249.48 29-May-18 25 -1.76 251.24 - - yes reinstalled after sampling.
till VW #1602924 248.66 6.71 241.95 - - 9-Nov-16 - - - 2772.2 249.83 yes
till VW #1602924 248.66 6.71 241.95 - - 30-Mar-17 - - - 2749.6 251.29 yes
till VW #1602924 248.66 6.71 241.95 - - 24-May-17 - - - 2751.2 251.18 yes
till VW #1602924 248.66 6.71 241.95 - - 1-Aug-17 - - - 2771.4 249.87 yes
till VW #1602924 248.66 6.71 241.95 - - 3-Oct-17 - - - 2767.2 250.14 yes
till VW #1602924 248.66 6.71 241.95 - - 28-May-18 - - - 2745.8 251.53 yes
i Flowing at TOC; no extension
till STP 20 248.66 16.92 231.74 0.80 249.461 9-Nov-16 - >-0.8 >250.26 - - yes available
j Foam insert frozen; could not
till STP 20 248.66 16.92 231.74 0.80 249.461 30-Mar-17 - - - - - - remove.
Used bailer as extension for GW |
X elevation measurement. Removed
TH.GD.05 Carne Ridge 569335095 | 53061718 till STP 20 248.66 16.92 231.74 0.80 249.461 24-May-17 - >-1.05 >249.71 - - yes foam insert; STP loose - pulls up
Road : . while removing foam.
) Stabilized STP; water flowing out of]
till STP 20 248.66 16.92 231.74 0.80 249.461 1-Aug-17 - - >249.46 - - yes TOC
Water flowing out of STP; foam |
insert placed in STP for winter; plug|
till STP 20 248.66 16.92 231.74 0.80 249.461 3-Oct-17 25 -1.76 251.22 - - yes placed on top of foam insert and
then slip cap taped on to prevent
leakage.
STP Tifted; had 1o raise casing 1o |
open lid. Crack in casing (0.3 m
till STP 20 248.66 16.92 231.74 0.80 249.461 | 28-May-18 3.1 -2.18 251.64 - - yes long); water flowing out of STP
once foam removed; foam
reinstalled. Stick up now 1.08 m.
till VW #1602923 251.918 10.67 241.248 - - 10-Nov-16 - - - 2738.5 251.56 no
till VW #1602923 251.918 10.67 241.248 - - 30-Mar-17 - - - 2744.1 251.19 no
till VW #1602923 251.918 10.67 241.248 - - 24-May-17 - - - 2740.2 251.45 no
till VW #1602923 251.918 10.67 241.248 - - 1-Aug-17 - - - 2738.9 251.53 no
till VW #1602923 251.918 10.67 241.248 - - 3-Oct-17 - - - 2751.1 250.71 no
till VW #1602923 251.918 10.67 241.248 - - 28-May-18 - - - 2747.2 250.97 no
till STP 25 251.918 21.34 230.578 0.89 252.809 10-Nov-16 - 0.02 252.79 - - yes
. . Foam insert frozen; could not
On left side of till STP 25 251.918 21.34 230.578 0.89 252.809 30-Mar-17 - 0.02 252.79 - - yes remove
TH-GD-06 road #239to | 5697400.98 | 531025.08 Wm
Steep Rock . ) . removing foam insert; was still
till STP 25 251.918 21.34 230.578 0.89 252.809 24-May-17 - 1.495 251.31 - - no rising slowly after monitoring.
Reading may still be depressed.
till STP 25 251.918 21.34 230.578 0.89 252.809 1-Aug-17 - 0.505 252.30 - - yes
. Foam insert placed in STP for
till STP 25 251.918 21.34 230.578 0.89 252.809 3-Oct-17 - 0.565 252.24 - - yes winter
j Foam insert removed and then
till STP 25 251.918 21.34 230.578 0.89 252.809 28-May-18 - 1.596 251.21 - - no reinstalled.

TABLE D3-1

TESTHOLE DATA SUMMARY - ROUTE D
LAKE MANITOBA OUTLET CHANNELS
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TABLE D3-1

TESTHOLE AND GROUNDWATER DATA SUMMARY - ROUTE D
LAKE MANITOBA OUTLET CHANNELS

UTM Location Instrumentation . Top of Pressure | Ground- | Ground- Ground-
Ground Tip . . . . . .
L . . . Tip Elevation| Stick-up Casing Gauge water water VW Reading water Artesian
Test Hole Description Station Soil Type Elevation | Depth . . Date P " " L Comments
Northing Eesiting e || erem. ) ) (m) (m) Height (m)| Elevation Readl_ng Depth Elevation (Hz) Elevation Conditions
(m) (psi) (m) (m) (m)
till VW #1602937 252.045 12.19 239.855 - - 9-Nov-16 - - - 2726.0 253.08 yes
till VW #1602937 252.045 12.19 239.855 - - 31-Mar-17 - - - 2720.0 253.48 yes
till VW #1602937 252.045 12.19 239.855 - - 24-May-17 - - - 2715.4 253.79 yes
till VW #1602937 252.045 12.19 239.855 - - 1-Aug-17 - - - 2723.6 253.24 yes
till VW #1602937 252.045 12.19 239.855 - - 3-Oct-17 - - - 2728.7 252.90 yes
till VW #1602937 252.045 12.19 239.855 - - 28-May-18 - - - 2726.6 253.04 yes . ]
Cluster of wells bedrock STP 25 252.045 19.20 232.845 0.79 252.836 9-Nov-16 - >-0.79 >253.63 - - yes Flowglvgaﬁ;;ggi ne%e:;esnsmn
on west side of = e
TH-GD-07 Hwy 6 (heading 5699453.66 | 531900.65 bedrock STP 25 252.045 19.20 232.845 0.79 252.836 31-Mar-17 - - - - - - Foam |nse:te;r1(())zveer'1, could not
north) Removed foam insert, sampled.
bedrock STP 25 252.045 19.20 232.845 0.79 252.836 24-May-17 1.8 -1.27 254.10 - - yes Flow rate approx. 0.8 L/min.
bedrock STP 25 252.045 19.20 232.845 0.79 252.836 1-Aug-17 1.8 -1.27 254.10 - - yes sampled
Sampled; foam insert placed in
bedrock STP 25 252.045 19.20 232.845 0.79 252.836 3-Oct-17 1.2 -0.84 253.68 - - yes STP for winter
Foam insert removed and
bedrock STP 25 252.045 19.20 232.845 0.79 252.836 28-May-17 1.25 -0.88 253.72 - - yes reinstalled after sampling.
till VW #1602938 246.807 7.32 239.487 - - 9-Nov-16 - - - 2721.1 250.41 yes
till VW #1602938 246.807 7.32 239.487 - - 30-Mar-17 - - - 2689.4 252.03 yes
till VW #1602938 246.807 7.32 239.487 - - 24-May-17 - - - 2681.6 252.54 yes
till VW #1602938 246.807 7.32 239.487 - - 1-Aug-17 - - - 2684.9 252.31 yes
till VW #1602938 246.807 7.32 239.487 - - 3-Oct-17 - - - 2697.5 251.49 yes
till VW #1602938 246.807 7.32 239.487 - - 28-May-18 - - - 2697.8 251.45 yes
sand VW #1602940 246.807 11.58 235.227 - - 9-Nov-16 - - - 2590.2 251.97 yes
sand VW #1602940 246.807 11.58 235.227 - - 30-Mar-17 - - - 2587.5 252.15 yes
sand VW #1602940 246.807 11.58 235.227 - - 24-May-17 - - - 2579.2 252.67 yes
sand VW #1602940 246.807 11.58 235.227 - - 1-Aug-17 - - - 2582.7 252.45 yes
sand VW #1602940 246.807 11.58 235.227 - - 3-Oct-17 - - - 2595.8 251.61 yes
Intersection of sand VW #1602940 246.807 11.58 235.227 - - 28-May-18 - - - 2597.7 251.49 yes
Iverson Road Flowing at TOC; only able to exten
TH-GD-08 and Birch Bay 5701521.62 | 532917.21 till STP 25 246.807 | 17.07 229.737 0.91 247.717 9-Nov-16 - >.7.92 >254.75 - - yes by 7.92 m safely >7.9m ags.
Loop Installed pressure gauge.
till STP 25 246.807 17.07 229.737 0.91 247.717 30-Mar-17 5.2 -3.66 251.38 - - yes
till STP 25 246.807 17.07 229.737 0.91 247.717 24-May-17 4.2 -2.96 250.67 - - yes
till STP 25 246.807 17.07 229.737 0.91 247.717 1-Aug-17 3 -2.11 249.83 - - yes
till STP 25 246.807 17.07 229.737 0.91 247.717 3-Oct-17 4.5 -3.17 250.88 - - yes
Gauge may not be working
correctly - reading is much lower
till STP 25 246.807 | 17.07 | 229.737 0.91 247.717 | 28-May-18 0.5% #VALUE! | #VALUE! - - #VALUE! than previous, and needle is sitting
at lowest value (0.5). Well is under
extreme pressure and field repair
of gauge was not possible.
till VW #1602932 249.431 6.10 243.331 - - 9-Nov-16 - - - 2830.4 249.47 yes
till VW #1602932 249.431 6.10 243.331 - - 30-Mar-17 - - - 2841.9 248.61 no
till VW #1602932 249.431 6.10 243.331 - - 23-May-17 - - - 2830.7 249.42 no
till VW #1602932 249.431 6.10 243.331 - - 2-Aug-17 - - - 2835.9 249.04 no
till VW #1602932 249.431 6.10 243.331 - - 4-Oct-17 - - - 2846.5 248.29 no
till VW #1602932 249.431 6.10 243.331 - - 29-May-18 - - - 2851.8 247.87 no
till VW #1602939 249.431 10.67 238.761 - - 9-Nov-16 - - - 2771.9 250.36 yes
till VW #1602939 249.431 10.67 238.761 - - 30-Mar-17 - - - 2788.6 249.18 no
till VW #1602939 249.431 10.67 238.761 - - 23-May-17 - - - 2778.9 249.86 yes
till VW #1602939 249.431 10.67 238.761 - - 2-Aug-17 - - - 2784.7 249.44 yes
till VW #1602939 249.431 10.67 238.761 - - 4-Oct-17 - - - 2796.2 248.62 no
Farm off till VW #1602939 249.431 10.67 238.761 - - 29-May-18 - - - 2803.4 248.11 no
Werster Road Flowing at TOC; used bailer as
TH-ED-01P (off Carne 569237638 | 53050282 11+625 bedrock STP 25 249.431 27.74 221.691 0.92 250.348 9-Nov-16 - - >251.16 - - yes extension to measure GW
Ridge Road) elevation.
Foam insert frozen; could not
bedrock STP 25 249.431 27.74 221.691 0.92 250.348 30-Mar-17 - - - - - - remove.
Removed foam insert; sampled.
bedrock STP 25 249.431 27.74 221.691 0.92 250.348 23-May-17 3.9 -2.74 253.09 - - yes Flow rate approx. 4 L/min.
Sampled; flow rate approx. 5.6
bedrock STP 25 249.431 27.74 221.691 0.92 250.348 2-Aug-17 4.3 -3.03 253.37 - - yes Lmin.
Sampled; flow rate approx. 5.3
bedrock STP 25 249.431 27.74 221.691 0.92 250.348 4-Oct-17 3.6 -2.53 252.88 - - yes L/min; foam insert placed in STP
for winter.
Foam insert removed and
bedrock STP 25 249.431 27.74 221.691 0.92 250.348 29-May-18 3.7 -2.60 252.95 - - yes reinstalled after sampling.

TABLE D3-1

TESTHOLE DATA SUMMARY - ROUTE D
LAKE MANITOBA OUTLET CHANNELS
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TABLE D3-1

TESTHOLE AND GROUNDWATER DATA SUMMARY - ROUTE D
LAKE MANITOBA OUTLET CHANNELS

UTM Location Instrumentation . Top of Pressure | Ground- | Ground- Ground-
Ground Tip . . . . . .
L . . . Tip Elevation| Stick-up Casing Gauge water water VW Reading water Artesian
Test Hole Description Station Soil Type Elevation | Depth . . Date P " " L Comments
Northing Eesiting e || erem. ) ) (m) (m) Height (m)| Elevation Readl_ng Depth Elevation (Hz) Elevation Conditions
(m) (psi) (m) (m) (m)
Artesian at 5.6 m above ground
bedrock STP 125 249.492 31.70 217.792 1.04 250.53 9-Nov-16 - -4.57 255.10 - - yes surface
Mechanical packer installed in
bedrock | STP 125 249.492 | 31.70 217.792 1.04 250.53 30-May-17 - - - - - yes December, 2016. Sampling port
frozen. Downloaded transducer.
Downloaded transducer and
bedrock STP 125 249.492 31.70 217.792 1.04 250.53 23-May-17 - - - - - yes sampled. Flow rate from well
Farm off sampling tube approx. 2 L/min.
TH-ED-o1w | WersterRoad | geg5078.37 | 53049527 | 114625 Downloaded ransducer and
" (off Carne ' : bedrock STP 125 249.492 | 31.70 217.792 1.04 250.53 2-Aug-17 - - - - - yes sampled. Flow rate from well
Ridge Road) sampling tube approx. 2 L/min.
L)OP_I%TTEPTﬁ_wn 0aded fransducer an
sampled. Packer was leaking so
bedrock STP 125 249.492 31.70 217.792 1.04 250.53 4-Oct-17 - - - - - yes removed and cleaned; reinstalled.
Flow rate from well sampling tube
approx. 2 L/min.
Downloaded transducer and
bedrock STP 125 249.492 31.70 217.792 1.04 250.53 29-May-18 - - - - - yes sampled
till STP 25 248.717 1.22 247.497 0.97 249.688 9-Nov-16 - 1.130 248.56 - - no
j Foam insert removed and then
till STP 25 248.717 1.22 247.497 0.97 249.688 30-Mar-17 - 1.855 247.83 - - no reinstalled
till STP 25 248.717 1.22 247.497 0.97 249.688 23-May-17 - 1.470 248.22 - - no Foam insert removed.
Farm off Transducer for atmospheric
TH-ED-01pp1 | WersterRoad | oo o0 oo | 530536.08 till STP 25 248717 | 122 247.497 0.97 249.688 | 2-Aug-17 - 1.910 247.78 - - no pressure was installed in casing
(off Carne above water.
i Foam insert placed in STP for
Ridge Road) il STP 25 228717 | 122 | 247.497 097 249688 | 4-0ct-17 - 2095 | 24759 - - no o
Foam insert removed; bar Togger
till STP 25 248.717 1.22 247.497 0.97 249.688 29-May-18 - 1.831 247.86 - - no downloaded; foam insert
reinstalled.
till STP 25 248.456 1.22 247.236 1.06 249.519 9-Nov-16 - 1.03 248.49 - - yes
j Foam insert frozen; could not
till STP 25 248.456 1.22 247.236 1.06 249.519 30-Mar-17 - - - - - -
Farm off TEmove.
Werster Road till STP 25 248.456 1.22 247.236 1.06 249.519 23-May-17 - 1.47 248.05 - - no Foam insert removed.
TH-ED-01PP2 f C 5692380.13 | 530549.75 till STP 25 248.456 1.22 247.236 1.06 249.519 2-Aug-17 - 181 247.71 - - no
(_0 ane . Foam insert placed in STP for
Ridge Road) till STP 25 248.456 1.22 247.236 1.06 249519 4-Oct-17 - 1.81 247.71 - - no winter
j Foam insert removed and
till STP 25 248.456 1.22 247.236 1.06 249.519 29-May-18 - 1.70 247.82 - - no reinstalled
till VW #1602931 252.218 6.10 246.118 - - 9-Nov-16 - - - 2854.2 251.54 no
till VW #1602931 252.218 6.10 246.118 - - 30-Mar-17 - - - - - - VW reading