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FIGURE 3.0C

UPLAND EXCAVATING LTD.

PROPOSED UPLAND LANDFILL

HYDROGEOLOGIC AND HYDROLOGY CHARACTERIZATION REPORT

CONCEPTUAL FLOW MODEL -

SCHEMATIC CROSS-SECTION - WEST-SOUTHEAST

NOTES:
1. ONSITE TOPOGRAPHY IS BASED ON THE TOPOGRAPHICAL SURVEY CONDUCTED BY McELHANNEY ASSOCIATE LAND SURVEYING LTD., NOVEMBER 21, 2016.
2. OFFSITE TOPOGRAPHY HAS BEEN ESTIMATED USING ESRI TOPOGRAPHIC BASEMAP, ACCESSED 2017; BRITISH COLUMBIA MINISTRY OF ENVIRONMENT,

WATER PROTECTION AND SUSTAINABILITY BRANCH, SEPTEMBER 11, 2014.
3. RICO LAKE IS APPROXIMATELY 12 M DEEP (LAKE BOTTOM IS AT 168 mAMSL) - MEASURED BY CAMPBELL RIVER ENVIRONMENTAL COMMITTEE.
4. ALL LOCATIONS ARE APPROXIMATE AND MEANT TO DEMONSTRATE CONCEPTUAL FLOW DIRECTION.
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HYDROGEOLOGIC AND HYDROLOGY CHARACTERIZATION REPORT

CONCEPTUAL FLOW MODEL -
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NOTES:
1. ONSITE TOPOGRAPHY IS BASED ON THE TOPOGRAPHICAL SURVEY CONDUCTED BY McELHANNEY ASSOCIATE LAND SURVEYING LTD., NOVEMBER 21, 2016.
2. OFFSITE TOPOGRAPHY HAS BEEN ESTIMATED USING ESRI TOPOGRAPHIC BASEMAP, ACCESSED 2017; BRITISH COLUMBIA MINISTRY OF ENVIRONMENT,

WATER PROTECTION AND SUSTAINABILITY BRANCH, SEPTEMBER 11, 2014.
3. ALL LOCATIONS ARE APPROXIMATE AND MEANT TO DEMONSTRATE CONCEPTUAL FLOW DIRECTION.

LEGEND

SAND AND GRAVEL

SURFACE WATER

BEDROCK

SCREEN INTERVAL

WATER LEVEL

FLOW DIRECTION
INFERRED BEDROCK



19

LIMIT OF EXCAVATION

LIMIT OF WASTE

RICO GAUGE

BH5-15

GOLD   R
IVER   H

IGHWAY

2047-R

LOT A

PLAN 42515

6
3
2
m

  
 2

-3
5
-4

8

113 OPP

105 OPP BCLS724

110 OIP

LOT C

SHOP

SHED

104 OIP

NE 1/4 SEC.32 TP.2 W 1/2 OF NW 1/4 SEC. 33 TP. 2

PLAN 42515

524.777m 271-28-27

231.223m 271-28-27

2
4
4
.5

5
3
m

 2
-2

2
-4

2

2
4
3
.4

4
3
m

 2
-2

2
-4

2

301.764m 65-58-15

137m
 136-50-24

+

+ M

FUEL TANKS

EXPLOSIVES SHELTER

EXPLOSIVES SHELTER

EXPLOSIVES SHELTER

E
X

P
L
O

S
IV

E
S

 S
H

E
L
T

E
R

STRATA LOT 1

PLAN VIS6756

STRATA LOT 2

PLAN VIS6756

LOT A

PLAN 42515

LOT 6

PLAN 31913

LOT 6

PLAN 31913

2015 - 2018

PRODUCTION AREA

McIVOR LAKE

ARGONAUT ROAD

LOT A

PLAN 30709

RICO LAKE

WEIGH
SCALE

112 OIP

SETTLING PONDS

WASH PLANT

OFFICE

SW15-02

BH1-16

SW15-01
(APPROXIMATELY
1 KM NORTH)

MW5A-15

MW7-17

MW6-17

BH2-16

MW3-14

MW5B-15

MW10-17

MW4A-15

RW-98020

MW9-17

MW8-17

MW1-14

MW4B-15

STORAGE
AREA

STORAGE
AREA

STORAGE
AREA

STORAGE
AREA

ASPHALT STOCKPILE

CONCRETE STOCKPILE

236.236m 65-58-15

MW2-14 MW2A-16

MW13

MW11
MW12

LEGEND

EXISTING MAJOR CONTOURS

EXISTING MINOR CONTOUR

PROPERTY LINE

EXISTING LAKE

EXISTING ACCESS ROADWAY

LIMIT OF WASTE

LIMIT OF EXCAVATION

TREES/VEGETATION

EXISTING MONITORING WELL

RESIDENTIAL WELL

EXISTING BOREHOLE

ABANDONED BOREHOLE

SURFACE WATER SAMPLE LOCATION

SURFACE WATER GAUGE

MW3-14

BH5-15

SW15-01

BH5-15

RICO GAUGE

RW-98020

MONITORING WELL INCLUDED IN PROPOSED
ENVIRONMENTAL MONITORING PROGRAM

APPROXIMATE LOCATION OF PROPOSED MONITORING
WELL INCLUDED IN PROPOSED ENVIRONMENTAL
MONITORING PROGRAM (DURING LANDFILL OPERATIONS)

MW2-14

MW12

CAD File: P:\drawings\88000s\88877\88877 - REPORTS\88877-03(010)\88877-03(010)GN\88877-03(010)GN-WA005.DWG

May 31, 2017

88877-03

FIGURE 14.1

UPLAND EXCAVATING LIMITED
PROPOSED UPLAND LANDFILL
2017 DESIGN, OPERATION, AND CLOSURE PLAN

ENVIRONMENTAL MONITORING PROGRAM
PROPOSED MONITORING LOCATIONS

0 40 80 120m 1-4000

SOURCES:
x TOPOGRAPHICAL SURVEY CONDUCTED BY UPLAND

CONTRACTING LTD., JANUARY 29 2015
x TOPOGRAPHIC SURVEY PLAN OF UPLANDS EXCAVATING

GRAVEL PIT CONDUCTED BY McELHANNEY ASSOCIATES LAND
SURVEYING LTD. COMPLETED ON NOVEMBER 21ST, 2016.

Proposed Long-term Monitoring



OUTLINE

Setting

Sensitive Receptors - Issues

Completed Work

Remaining Questions

20



21

!(Ó

C
ol
d

Cree
k

McIvor
Lake

Rico
Lake

Campbell
Lake

John Hart
Lake

Fli n tof f
Cre
ek

Case
y Cr

eek

W
il low Creek

Qui nsa
m
Riv
er

Sno wdon
Cree

k

Hi
ghway

28

Inland Island H
ighw

ay

In
la

nd
Is

la
nd

H
ig

hw
ay847 IIB (8)

975 IIA (10)

976 IIC (7)

FIGURE 2.1

088877-03 
May 23, 2017

GIS File: Q:\GIS\PROJECTS\88000s\88877\Layouts\009\88877-03(009)GIS-OT006.mxd

DRAINAGE MAP

Source: CanVec Edition 1.1 © Department of Natural Resources Canada. All rights reserved. National Road Network 2.0 GeoBase
Coordinate System: NAD 1983 UTM Zone 10N

UPLANDS EXCAVATING LTD.
PROPOSED UPLAND LANDFILL
HYDROGEOLOGIC AND HYDROLOGY CHARACTERIZATION REPORT

SITE

0 600 1,200 1,800

Meters

Legend
Aquifer Demand

Unconsolidated Medium Productivity

Unconsolidated Low Productivity

Wetland

Watercourse

Manmade Hydrographic Entity (Dam)

!(Ó Quinsam River Hatchery

975 IIA (10) - Aquifer Name
975 - Aquifer Tag
IIC - Aquifer Classification

CAMPBELL RIVER

Ladore Dam

John Hart
Dam

?

Connection of the Site with 
Regional Groundwater

Connection of the Site to  
Regional Groundwater

?

?

?

?



22

B
H

2
-1

6

M
W

4
A

-1
5

M
W

4
B

-1
5

A
C

C
E

S
S

 R
O

A
D

PRECIPITATION

A
C

C
E

S
S

 R
O

A
D

G
O

L
D

 R
IV

E
R

 H
IG

H
W

A
Y

M
c
IV

O
R

 L
A

K
E

A
C

C
E

S
S

 R
O

A
D

UPLANDS EXCAVATING SITE

R
IC

O
 L

A
K

E

PRECIPITATION

M
W

5
A

-1
5

(O
ff

s
e

t)

R
W

-9
8

0
2

0

(O
ff

s
e

t)

R
IC

O
 G

A
U

G
E

WATERSHED DIVIDE

(BEDROCK OUTCROP

AREAS)

BEDROCK UNSATURATED

SATURATED

SAND

AND

GRAVEL

NOT TO SCALE

GROUNDWATER INFLOW

OUT OF PAGE FROM

McIVOR LAKE

WEST SOUTHEAST

QUINSAM RIVER

WATERSHED

DISCHARGE TO

GROUNDWATER

CAD File: 88877-03(009)GN-WA008.DWG

May 23, 2017

88877-03

FIGURE 3.0C

UPLAND EXCAVATING LTD.

PROPOSED UPLAND LANDFILL

HYDROGEOLOGIC AND HYDROLOGY CHARACTERIZATION REPORT

CONCEPTUAL FLOW MODEL -

SCHEMATIC CROSS-SECTION - WEST-SOUTHEAST

NOTES:
1. ONSITE TOPOGRAPHY IS BASED ON THE TOPOGRAPHICAL SURVEY CONDUCTED BY McELHANNEY ASSOCIATE LAND SURVEYING LTD., NOVEMBER 21, 2016.
2. OFFSITE TOPOGRAPHY HAS BEEN ESTIMATED USING ESRI TOPOGRAPHIC BASEMAP, ACCESSED 2017; BRITISH COLUMBIA MINISTRY OF ENVIRONMENT,

WATER PROTECTION AND SUSTAINABILITY BRANCH, SEPTEMBER 11, 2014.
3. RICO LAKE IS APPROXIMATELY 12 M DEEP (LAKE BOTTOM IS AT 168 mAMSL) - MEASURED BY CAMPBELL RIVER ENVIRONMENTAL COMMITTEE.
4. ALL LOCATIONS ARE APPROXIMATE AND MEANT TO DEMONSTRATE CONCEPTUAL FLOW DIRECTION.
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FIGURE 2.9

UPLAND EXCAVATING LTD.
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HYDROGEOLOGIC AND HYDROLOGY CHARACTERIZATION REPORT
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FIGURE 2.8
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BEDROCK CONTOURS

LEGEND

EXISTING LAKE

EXISTING ACCESS ROADWAY

EXISTING MONITORING WELL

RESIDENTIAL WELL

LIMIT OF EXCAVATION FOR PROPOSED LANDFILL

LIMIT OF WASTE FOR PROPOSED LANDFILL

EXISTING BOREHOLE

ABANDONED BOREHOLEBH5-15
BH1-16

BEDROCK ELEVATION (m AMSL)

BEDROCK CONTOUR (m AMSL)

183.07

170

SOURCE: TOPOGRAPHICAL SURVEY CONDUCTED BY McELHANNEY ASSOCIATES LAND SURVEYING LTD., NOVEMBER 21, 2016.

BEDROCK NOT ENCOUNTERED DURING DRILLING.* TERMINATION DEPTH USED AS MAXIMUM

BEDROCK OUTCROP

NOTES:
1. TP2-17 HAS NOT BEEN SURVEYED, ELEVATION IS ESTIMATED.
2. BEDROCK ELEVATIONS ARE BASED ON SURVEYS CONDUCTED

BY McELHANNEY  ON MARCH 16 AND 31, 2017 AND BY UPLAND
EXCAVATING ON JANUARY 29, 2015, APRIL 6, 2016, AND MARCH 8, 2016.

EXISTING MAJOR CONTOURS (m AMSL)

EXISTING MINOR CONTOUR (m AMSL)

UPLAND EXCAVATING LTD. PROPERTY LINE

165.00

APPROXIMATE LIMITS OF THE BEDROCK RIDGE

3. TP4-17 LOCATION IS APPROXIMATE.

TP1-17 TEST PIT LOCATION

POSSIBLE BEDROCK ELEVATION

INFERRED BEDROCK CONTOUR (m AMSL)170 Fractures in Fractured Bedrock Aquifer

?
?

?

?

?
Fractures in Fractured Bedrock 
Aquifer 
 Potential Scenario



25

LOT C

PLAN 42515

K&D CONTRACTING LTD.

GOLD   R
IVER   H

IGHWAY

2047-R

LOT A

PLAN 42515

63
2m

   
2-

35
-4

8

113 OPP

105 OPP BCLS724

110 OIP

SHOP

OFFICE

SHED

104 OIP

112 OIP

WASH PLANT

NE 1/4 SEC.32 TP.2 W 1/2 OF NW 1/4 SEC. 33 TP. 2

524.777m 271-28-27
231.223m 271-28-27

24
4.

55
3m

 2
-2

2-
42

24
3.

44
3m

 2
-2

2-
42

301.764m 65-58-15

236.236m 65-58-15

137m 136-50-24

+

RICO LAKE

STRATA LOT 1

PLAN VIS6756

STRATA LOT 2

PLAN VIS6756

LOT A

PLAN 42515

LOT 6

PLAN 31913

LOT 6

PLAN 31913

ARGONAUT ROAD
McIVOR LAKE

LOT A

PLAN 30709

EXPLOSIVES SHELTER

E
X

P
LO

S
IV

E
S

S
H

E
LT

E
R

WEIGH
SCALE

50.0m
 BUFFER ZONE

APPROXIMATE LOCATION
OF PERMITTED BURN AREA

ASPHALT STOCKPILE

CONCRETE STOCKPILE

BH2-16

BH1-16

17
8

17
8

*

*
*

EXPLOSIVES SHELTER

PROPOSED INFILTRATION POND

PROPOSED AERATION POND

EXPLOSIVES SHELTER

MW2-14
158.0

MW5B-15
185.9

MW5A-15
184.2

MW1-14
165.2

RW-98020
179.9

MW9-17
167.2

BH5-15

MW7-17
184.6

2015-2017 PRODUCTION AREA

176

17
6

174

17
4

172

17
2

170

17
0

168

16
8

166

16
6

16
4

16
4

16
2

16
2

16
0

16
0

15
8

15
8

15
6

15
6

15
4

15
4

15
2

15
2

15
0

15
0

MW3-14
156.4

MW10-17
150.1

MW2A-16
158.1

MW4B-15
163.6

MW8-17
172.8

MW6-17
177.9

MW4A-15
165.9

*

180

(MEASURED AT LADORE DAM
177.6
LOCATED APPROX. 1.7km NW)

(2)

RICO GAUGE
180.4

2015 - 2018
PRODUCTION AREA

RW-98020

MW3-14

0 40 80 120m 0.25

CAD File: 88877-03(009)GN-WA001.DWG

May 23, 2017

88877-03

FIGURE 2.9

UPLAND EXCAVATING LTD.
PROPOSED UPLAND LANDFILL
HYDROGEOLOGIC AND HYDROLOGY CHARACTERIZATION REPORT

GROUNDWATER ELEVATION CONTOURS
SAND & GRAVEL AQUIFER - APRIL 6, 2017

LEGEND

EXISTING ACCESS ROADWAY

EXISTING MONITORING WELL

RESIDENTIAL WELL

RICO GAUGE SURFACE WATER GAUGE

LIMIT OF EXCAVATION FOR PROPOSED LANDFILL

LIMIT OF WASTE FOR PROPOSED LANDFILL

EXISTING BOREHOLE

ABANDONED BOREHOLEBH5-15
BH1-16

GROUNDWATER ELEVATION (m AMSL)

GROUNDWATER CONTOUR (m AMSL)

172.8

170

SOURCE: TOPOGRAPHICAL SURVEY CONDUCTED BY McELHANNEY ASSOCIATES LAND SURVEYING LTD., NOVEMBER 21, 2016.

GROUNDWATER FLOW DIRECTION

NOT USED IN CONTOURING

NOTES:
1. RW-98020 WATER ELEVATION WAS MEASURED FEBRUARY 15, 2016.

*MW4A-15
165.9

INFERRED GROUNDWATER CONTOUR (m AMSL)178
APPROXIMATE GROUNDWATER DIVIDEEXISTING LAKE

EXISTING MAJOR CONTOURS (m AMSL)

EXISTING MINOR CONTOUR (m AMSL)

UPLAND EXCAVATING LTD. PROPERTY LINE

165.00

2. BASED ON BC HYDRO RECORD OF WATER ELEVATIONS AT LADORE DAM RECORDED EVERY 3 HOURS.  
(https://www.bchydro.com/energy-in-bc/our_system/transmission_reservoir_data/previous_reservoir_elevations/
vancouver_island/ladore_ldr.html)

No Data

Assumed groundwater flow

Groundwater Regime Not Defined in NE Quadrant
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FIGURE 14.1

UPLAND EXCAVATING LIMITED
PROPOSED UPLAND LANDFILL
2017 DESIGN, OPERATION, AND CLOSURE PLAN

ENVIRONMENTAL MONITORING PROGRAM
PROPOSED MONITORING LOCATIONS
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SOURCES:
x TOPOGRAPHICAL SURVEY CONDUCTED BY UPLAND

CONTRACTING LTD., JANUARY 29 2015
x TOPOGRAPHIC SURVEY PLAN OF UPLANDS EXCAVATING

GRAVEL PIT CONDUCTED BY McELHANNEY ASSOCIATES LAND
SURVEYING LTD. COMPLETED ON NOVEMBER 21ST, 2016.
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WRAP-UP

Completed hydrogeological study:  Critical gaps remain.

Role played by fracture bedrock aquifer: Risks of impact to Rico Lake and 
Campbell River water supply still exist.

Groundwater in sand and gravel aquifer(s) discharges into sensitive aquatic 
ecosystems.  Groundwater regime still to be defined. 
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