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PACIFIC HYDROLOGY CONSULTANTS LTD.

CONSULTING GROUNDWATER GEOLOGISTS

204 - 1929 WEST BROADWAY
VANCOUVER, B.C. VeJ 1Z3
June 20, 1991 TELEPHONE: (604) 738-9232.

Mr. Gerhard von Rosen
33176 Richards Road, R.R. 5
MISSION, B.C. V2V 5X4

Subject: Certification of Water Quantity and Quality for Lots 1 and 2 of a
Rural Subdivision at 33176 Richards Road in the District of
Mission
District of Mission Subdivision Application S90-03 and File PRF
15-40

Dear Sir:

This Tetter-report is further to: recent telephone discussions
between Gerhard von Rosen, Property Owner, and Ed Livingston, P. Eng., of
Pacific Hydrology Consultants Ltd.; discussions between Chris Lindgren and
Ed Livingston during a site visit of May 28 to the subject property at 33176
Richards Road to assess the feasibility of evaluating the capacities of the
dug wells at this time of year; and, in particular, to onsite discussions
among Gerhard Rosen, Ed Livingston and Ann Badry, Hydrogeologist of Pacific
Hydrology, during a site visit of June 8, while pump testing of the well on
Lot 2 was underway.

1.0 INTRODUCTION

The purpose of this Tetter is to present information which
confirms that two dug wells constructed on Lots 1 and 2, which are to be
created from the proposed subdivision of Lot 3, Section 4, Township 18, Plan
26435, New Westminster District, will "...provide a quantity of water not
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Tess than 2500 litres per day per parcel and provide a sustained yield of 9
litres per minute for a minimum of four hours", as required under District
of Mission Bylaw No. 2203-1990. This letter also discusses the quality of
groundwater yielded by the wells and provides the required hydrogeologic
impact assessment with respect to:

(i) Impact of each proposed well on neighbour wells both within and
adjacent to the proposed subdivision, and

(i1) Long term impact of the proposed wells on the source aquifer.

The topographic setting of the von Rosen Subdivision is shown on
Figure 1 in Appendix A and the subdivision layout is shown on Figure 2, a
site plan by J.M.C. Wade & Associates. The septic tank and drain field for
the house on Lot 1 (north lot) are located northwest of the house, at a
distance at least 100 m (330 ft) from the well. The septic tank and drain
field for the house on Lot 2 (south lot) are located southeast and downslope
of the well. Since their construction in the summer of 1990, the subject
wells are reported by Messrs. von Rosen and Lindgren to have supplied the
domestic needs of the houses, gardens and small livestock and there have
been no shortages or problems with the wells.

The von Rosen Well on Lot 2 is 0.91 m (3 ft) in diameter and 3.4 m
(11 ft) deep; it is excavated in silty, sandy gravelly till. The well is
cased with pre-cast concrete rings surrounded by drain rock; approximately
the upper half of the cavity is filled with excavated material as a seal.
The well is closed by a concrete cover. The well on Lot 1, which supplies
the residence of Mr. C. Lindgren and family and is also used for watering
livestock, extends 3.0 m (9.8 ft) below ground. Like the von Rosen Well,
the Lindgren Well is constructed with 0.91 m (3 ft) diameter concrete rings
surrounded by drain rock, with approximately the upper half of the hole
around the casing filled with excavated material as a seal.
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2.0 HYDROGEOLOGY

The proposed von Rosen Subdivision is located on the south side of
Richards Road, on the southeast-facing slope of the mountainside. According
to Geological Survey of Canada Map 1485A, Surficial Geology Mission British
Columbia, the surficial cover 1in the area of the proposed Subdivision
consists of "lodgment and minor flow till: Sf, sandy till and substratified
drift, 2 to 10 m thick". This description generally fits the sediments
reported to have been exposed in the excavations for the wells. The wells
under discussion are located in an obvious area of groundwater discharge, as
shown by the near-surface water levels in the wells, by the type of Tlocal
vegetation and by the small permanent creek which crosses the Property.

3.0 WELL CAPACITY

To assess their capability to satisfy District of Mission Bylaw
2203-1990, the Wells were pump tested by Messrs. von Rosen and Lindgren,
according to instructions by Pacific Hydrology and under Pacific Hydrology's
supervision, using a submersible test pump discharging through Tay-flat pipe
with a control valve. Pumping rates during the tests were determined by
timing the filling of a container of known volume. The data collected
during the pumping test, along with standard straight line plots of the data
on semi-logarithmic graph paper, are attached in Appendix B.

The 24 hour test of the Lindgren Well on Lot 1 began on June 1;
pumping started at a rate of 32.2 L/min (7.1 igpm). The pumping rate was
reduced in several steps to a final pumping rate of 12.59 L/min (2.77 igpm)
for the Tast 777 minutes of the test. At this rate, the total drawdown was
about 2.16 m (7.1 ft). After pumping stopped, the recovery of the water
level was observed for about 24 hours; the level recovered completely to the
pre-pumping static level in 1200 minutes (20 hours) and was still rising
slowly.
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The 24 hour test of the von Rosen Well on Lot 2 was started at a
pumping rate of 26.33 L/min (5.8 igpm). The rate was reduced in several
steps to a final rate of 13.27 L/min (2.92 igpm) for the final 870 minutes
of the test, with a final drawdown of 1.65 m (5.4 ft). The water level
recovery to the pre-pumping static level was complete in less than 600
minutes (10 hours) and was still rising slowly.

The pumping tests of the von Rosen and Lindgren Wells on Lots 2
and 1, respectively, show that the capacity of each of the wells is much
more than the minimum specified in District of Mission Bylaw 2203-1990.
Because both wells are located in a groundwater discharge zone, we expect
that there will be no significant reduction in the well capacities in late
summer when groundwater conditions are at a minimum. Therefore, we have no
hesitation in certifying the Wells as being capable of meeting the Bylaw
requirements.

4.0 GROUNDWATER QUALITY

Appendix C contains certificates of analysis from Norwest Labs
dated June 14, 1991 and identified as Water Sample Numbers 913013 and
913074. The results presented by Norwest show that the groundwaters from
the von Rosen and Lindgren Wells meet B.C. Ministry of Health's drinking
water standards for all chemical parameters checked and no coliform bacteria
were detected.

The groundwaters represented by the Norwest analyses are both
complex calcium + sodium + magnesium/bicarbonate type waters which, in spite
of their complexity, are low in dissolved mineralized and very soft. The
low pH has no particular bearing on water potability; rather, it is of
concern because corrosion of certain types of pipe may become significant at
a pH less than 6.5.
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5.0 HYDROGEOLOGIC IMPACT ASSESSMENT

In the prevailing situation, where even the smaller lot is 1.7

hectare (4.2 acres) in size, use of the large diameter wells on Lots 1 and 2
are unlikely to have any impact on each other, on existing drilled and/or
dug wells, or on the source aquifers in the area, either in the short or
long term.

6.0 SUMMARY AND CONCLUSIONS

1.

The subject dug wells, which were constructed in 1990 and are used as
the sources of domestic water for Lots 1 and 2 of the proposed von Rosen
Subdivision of Lot 3, Section 4, Township 18, Plan 26435, New
Westminster District, can clearly "...provide a quantity of water not
less than 2500 litres per day per parcel and provide a sustained yield
of 9 Titres per minute for a minimum of four hours," as required by
District of Mission Bylaw No. 2203-1990.

The proposed von Rosen Subdivision at 33176 Richards Road is located on
the south-east facing slope of the mountainside. The dug wells, which
are presently utilized as water sources by the von Rosens and the
Lindgrens, are excavated into sandy till in a groundwater discharge
area.

Chemical analyses carried out by Norwest Labs show that the groundwater
from the two shallow dug wells on the proposed von Rosen Subdivision
meet B.C. Ministry of Health drinking water quality standards for all
parameters checked.

Under the prevailing circumstances, the large diameter wells on Lots 1
and 2 of the proposed von Rosen Subdivision will not have any negative
impacts on each other, on other existing drilled and/or dug wells in the
area, or on the source aquifers, either in the short or long term.
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We trust that this letter and attached documentation will satisfy
District of Mission regarding the required certification of water quantity
and quality from the two wells on the proposed subdivision at 33176 Richards
Road. Please call if we can be of further assistance with this matter.

Yours truly

PACIFIC HYDROLOGY CONSULTANTS LTD.
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APPENDIX A

AREA LOCATION MAP AND SUBDIVISION PLAN
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AREA LOCATION MAP - PROPOSED VON ROSEN
SUBDIVISION AT 33176 RICHARDS ROAD, MISSION

_"gmgf A LICENC

e

Notes:

1. The base map is 1:50,000 scale topographic map N.T.S. 92G/1, Mission, enlarged to a scale of
approximately 1:30,000.

&
2. gﬁ indicates the location of the proposed Von Rosen Subdivision.
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APPENDIX B

PUMPING TEST DATA AND PLOTS

i
|
i
g
g
i
i
i
!
il
[
i
|
fl -
]
2
{ B
[
|




CONTRACTOR

PROJECT

PUMP TEST — DRAWDOWN DATA

VON ROSEN SUBDIVISION

Location

33176 Richards Road, District of Mission

Well __VYR on Lot 2 (South Lot)

Datum Point

Top of concrete casing

Static Water Level

59" (4.92 ft; 1.50 m)

Pumping Rate (Q)

Well Details

See below

PAGE_1 OF _3

03

JUNE

1991

DAY

MONTH

YEAR

Elevation of Datum Point

3.86 m (12.7 ft) deep below concrete casing

TIME e PISTRYE | brawpqun Iﬁﬁﬁvm_ PUMPING REMARKS
HR. | MIN. t (MIN.) WATER (in min e
o | o 0 59.00 (L/min) | Static level; start.
02 62.25 3.25
03 3 64.50 5.5
04 4 66.25 7.25 0- 4 57.5 Reduce rate at 4 min.
05 5 67.00 8.0
06 6 67.75 8.75
07 s 68.50 8.5
08 8 69.25 10.25
03 g 69.50 10.5
10 10 70.00 11.0
12 12 72.00 12.0
14 14 72.25 12.25
16 16 73.50 13.5
18 18 T4:75 14.75
20 20 75:75 1675
25 25 77.50 18.5
30 30 73.00 20.0
35 35 80.75 21.75
40 40 82.75 23.75
45 45 84.00 25.0
50 50 85.75 26:75
55 55 87.00 28.0
60 60 89.00 30.0
01 10 70 81.75 32.75
0 20 80 93.50 34.5
01 32 92 96.50 35:5 4 - 96 26.33 Reduce rate at 96 min.
01 40 100 97.75 38.75
02 00 120 100.50 41.5




VON ROSEN SUBDIVISION

PUMP TEST — DRAWDOWN DATA

PAGE_2 _OF _3 _

g/10 JUNE 1991

PROJECT
DAY | MONTH | YEAR
Well _VR on Lot 2 Static Water Level 59" (4.92 ft; 1.50 m) :
TIME Bt~ | PY8'® | brawpown IN?ERTE\IAL PUMPING REMARKS

HR. | MIN. t (MIN.) WATER in minutes) RATE

02 | 30 150 104.50 45.5 {lfmir)

03 00 180 109.00 50.0

04 00 240 115.00 56.0

05 00 300 120.00 61.0

06 00 360 126.00 67.0 96 - 400 24.29 Reduce rate at 400 min.
o7 00 420 131.00 72.0 400 - 404 19.55 Reduce rate at 404 min.
08 00 480 131.25 72.25

08 00 540 132.25 73.25

10 00 600 132.00 73.0 400 - 570 16.23 Reduce rate at 570 min.
11 00 660 130.50 7.5

12 00 720 128.50 70.5

13 00 780 128.00 70.0

14 00 840 128.00 70.0

15 00 800 127.00 68.0

16 00 860 126.00 67.0

17 00 1020 126.00 67.0

18 00 1080 125.00 66.0

19 00 1140 124.50 65.5

20 00 1200 123.00 64.0

21 00 1260 123475 B64.75

22 00 1320 123.50 B64.5

23 00 1380 123.50 B64.5 |
24 00 1440 123.00 64.0 570 - 1440 13427 Stop pump.




PROJECT

VON ROSEN SUBDIVISION

PUMP TEST — RECOVERY DATA

Well VR on Lot 2 (South Lot)

Datum Point

Static Water Level

Top of concrete casing

59" (4.92 ft; 1.50 m)

Elevation of Datum Point

Final Drawdown

PAGE _3 OF _3

10/11 | JUNE 1891
DAY | MONTH | YEAR

64" (5.3 ft; 1.62 m)

ELAPSED

ELAPSED

STARTED STOPPED WATER
HR. | MIN. |t (min) t_(min.) (in)
24 0o 1440 123.00 64.0 Stop pump.
01 00 1500 60 25 112.75 53.75
02 00 1560 120 13 95.75 36.75
03 00 1620 180 9 79.50 20.5
04 00 1680 240 7 70.50 11.5
05 00 1740 300 5.8 68.50 9.5
06 00 1800 360 5 64.00 5.0
a7 00 1860 420 4.4 61.50 2.5
08 0o 1920 480 4 60.50 1.5
10 0o 2040 600 3.4 58.25 +0.75
1" 00 2100 660 3.2 56.50 +2.5
12 ao 2160 720 3 56.00 +3.0
13 0o 2220 780 2.8 55.50 +3.5
14 00 2280 840 2.7 55.25 +3.775
15 00 2340 500 2.6 54.75 +4.25
16 00 2400 960 2.5 54.75 +4.25
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CONTRACTOR

PROJECT

PUMP TEST — DRAWDOWN DATA

VON ROSEN SUBDIVISION

Location

33176 Richards Road, District of Mission

Well LINDGREN on Lot 1 (North Lot)

Datum Point

Top of concrete casing

Static Water Level

44" (3.67 ft; 1.12 m)

Pumping Rate (Q)
Elevation of Datum Point

Well Details

See below

PAGE_1' OF _3_

07 JUNE

1991

DAY MONTH

YEAR

3.89 m (12.75 ft) deep below concrete casing

TIME EAE D | PTRYF | orawpown IN?S;\EIAL PUMEING REMARKS

HR. [ MIN. |t (MIN) WATER (in) (minutes) HATE
00 | oo 44.00 LAy Start pump.

01 1 45.50 1.5

02 2 47.00 3.0

03 3 48.50 4.5

04 4 50.25 6425

05 5 51.50 75

06 6 53.00 9.0

07 7 54.75 10.75

08 8 55.75 11.75

03 9 57.50 185

10 10 58.50 14.5

12 12 B61.75 17.75

14 14 64.00 20.0

16 16 66.50 225

18 18 63.00 25.0

20 20 70.50 26.5

25 25 75.00 31.0

30 30 80.25 36.25 0-34 32.2 Reduce rate at 34 min.

35 35 84.00 40.0

40 40 86.25 42.25

45 45 87.75 43.75

50 50 82.00 48.0 34-51 21.8 Reduce rate at 51 min.
00 60 60 90.75 46.75 51-60 15.33 Reduce rate at 60 min.
0 10 70 82.25 48.25
01 20 80 95.00 51.0 60-79 20.23 Reduce rate at 79 min.
M 30 30 100.00 56.0
01 40 100 103.75 59.75 79-100 29.36 Reduce rate at 100 min.
02 00 120 114.50 70.5




PROJECT

VON ROSEN SUBDIVISION

PUMP TEST — DRAWDOWN DATA

Well _LINDGREN on Lot 1

Static Water Level

44" (3.67 ft; 1.12 m)

PAGE _2_ OF 3

0v/08 JUNE 19891

DAY MONTH YEAR

ELAPSED

RATE

TIME TIME PISTR°F | brawbowN INTERVAL HESES REMARKS
HR. | MIN. t (MIN.) WATER (in) (minutes) RATE
(L/min)
02 30 150 123.75 79.75 100-151 42.85
03 00 180 132.20 88.2 151-165 61.06
165-196 29.48 From 34 to 196 min.,
average rate =
33.73 L/min.
04 00 240 134.25 80.25
05 00 300 132.50 88.5
06 00 360 135.00 91.0 196-405 18.85
o7 00 420 133.75 89.75 405-425 15.1
425-650 8.58
11 00 660 111.50 67.5 B650-663 12.80
12 00 720 136.00 92.0 663-673 3333
673-697 57.50
697-707 29.36
707-720 21.56
13 00 780 136.00 92.0 720-753 16.12 From 405 to 753 min.
average rate =
15.6 L/min.
14 00 840 133.00 83.0
15 00 800 133.00 83.0
16 00 860 128.00 85.0
17 00 1020 128.00 84.0
18 00 1080 128.00 84.0
19 00 1140 128.25 84.25
20 00 1200 ‘ 128.50 84.5
21 00 1260 132.50 88.5
22 00 1320 131.50 87.5
23 00 1380 131.00 87.0
25 | 20 1530 128.00 84.0 753-1530 12.59 Stop pump.




PROJECT

VON ROSEN SUBDIVISION

PUMP TEST — RECOVERY DATA

Well LINDGREN on Lot 1 (North Lot)

Datum Point

Top of concrete casing

44" (3.67 ft; 1.12 m)

Elevation of Datum Point

PAGE_3__OF _3 _

08/08 | JUNE 1991
DAY | MONTH | YEAR

Static Water Level FinalDrawdown __84" (7.0 ft; 2.13 m)
STARTED STOPPED WATER
HR. | MIN. |t (min) v (min.) (in)
25 | 30 1530 0 128.00 84.0 Stop pump.
26 00 1560 30 52.0 110.00 66.0
26 50 1610 80 20.1 89.00 55.0
27 30 1650 120 13.8 82.50 38.5
28 30 1710 180 8.5 638.00 25.0
29 30 1770 240 T4 64.00 20.0
30 30 1830 300 6.1 60.00 16.0
31 30 18380 360 5.25 56.00 12.0
32 30 1950 420 4.6 54.00 10.0
33 30 2010 480 4.2 51.75 7.8
34 30 2070 540 3.8 50.50 6.5
35 30 2130 600 3.55 48.25 5.3
36 30 2180 660 363 48.50 4.5
37 30 2250 720 3.1 48.00 4.0
38 30 2310 780 3.0 47.00 3.0
39 30 2370 840 2.8 46.75 2.8
40 30 2430 900 2.7 46.75 2.8
Iy 30 24380 960 2.6 45.50 1.5
42 30 2550 1020 245 45.75 1.8
43 30 2610 1080 2.4 45.00 1.0
44 30 2670 1140 2.3 44,50 0.5
45 30 2730 1200 Lol 44.00 0.0
46 30 2730 1260 22 44.00 0.0
48 30 2910 1380 2.1 43.00 +1.0
439 30 23970 1440 2.0 43.50 +0.5
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APPENDIX C

GROUNDWATER QUALITY
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Norwest Labs

203 - 20771 Langley By-Pass
Langley, B.C. V3A 5E8
Phone (604) 530-4344

Fax (604) 534-9996

Date: June 14, 1991
Work Order No.: 2849
Source of Sample:

Demestic Well Water from 33162 Richards Avenue, Mission

CERTIFICATION OF POTABRILITY

Nerwest "Scil Research Inc. certifies that the above mentionead

water sample number _ 913013 ~  supplied by G. Von Rosen.

-meets Lue chemical and bacteriological requiremcnts specified
by the 198¢ Guidelines for Canadian Drinking Water Quality for the

constituents tested.

Note: all reports are the cornfidential prcperty of our clients.
Publication of statements, conclusions or extracts from or regarding
our reports is not permitted without our written approval. Any
liability attached thereto is limited to the fee charged.




TELEPHONE (604) 530-4344
FACSIMILE (604) 534-9996

NORWEST LABS

“Keeping B.C. Growing”’

WO TER ARNRGL YSI1IS REFORT

W.0O. NUMRBRER @ 2849
LAE. NUMBER @ 91i3C13

SAMPFLE RECEIVED T 06-10-1991
SAMPLE SUBMITTED BY @ ANALYEIS COMPLETED @ 05-14-19%1
SAMFLE RETHINED FOR 20 DAYS
6. V4N ROSEN
33176 RICHARDE AVERNUE
RRS MISEION, B.C. V2V SX4

ANALYTICAL RESULTS GUIDELINES FOR DRINKING WATER
pH be G
Electrical Conductivity $.07 ms/om
Total Dissclved Soclids 53 ma/sl
Total Suspesnded Sciids 4 mo/l
AmmoTel um—MN .0 mgsl
Fotassium 1.1 mgsl
Calcium 7.0 moll
R T 1.6 mg/i
Z.6 mo/l
Z0 mg/ii
Ol omgsio b
G.04 mgrll F
FManganese GL.CE mo/l g
Fhosghate—F G.0 mg/1
Sulphate-z 1.5 mg/1 B
Mitrate—n 0.4 mg/i E
Chioride 6.8 mgli Ee
Fiuoride G.77 mgll o e
Boron o7 ma/l Ee
Carbonate 0 mgsl F
Bicarbonate 22 mg/sl F
Hardness (CaCO3 eguivi 24 mgll fo
fotal coliforms O/ 1 00ml
Fecal coliforms O/ 10G0ml Grester than 071008 unsoceptstle

——NORWEST SOIL RESEARCH INC ~ 203 -20771 LANGLEY BY-PASS. LANGLEY. B.C. V3A 5E8
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Norwest Labs

203 - 20771 Langley By-Pass
Langley, B.C. V3A 5E8
Phone (604) 530-4344

Fax (604) 534-9996

Date: June 14, 1991
Work Order No.: 2849
Source of Sample:

Pomestic Well Water from 33176 Richards Avenue, Mission

CERTTFICATION OF POTABILITY

~.Norwest Soil Research Inc. certifies that the abzve menticnead

water sample number _ 913014~~~ suppliied bty G. Von Rosen

meets the chemical and bacteriological requiremcents specified
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ines for Canadian Drinking Water OQuality for the

Siggenely,

T

Dr. Thomas F. Guthrie. P.Ag.
L.aboratcory Manager

Note: all reports are the confidential property of our slients.
Pubiication of statements, conclusions or extracts from or regarding
our reports is nct permitted withcut our written approval. Any
liability attachied thereto is limited to the fee charged.




NORWEST LABS

SAMFLE SUBMITTED BY *
5. VON ROSEN
I51746 RICHARDES AVERNUE
RRS MISSION, B.C. V2V

ANBLYTICAL

Bh

Eiectrical Conductivity
Total Dissclived Solids

Total Suspended Sclids

Ammoni um—i
Calicium
Magnesium
Sodium
iron
Coponer
Zino
Mangansss
Sulphate—5
Mitrate—N
Chioride
Fluocride
Eoiron
Carbonats
o

Sicarbonat

Total coliforms
Feca: colitorms
Phosphate-P
Potassium

N NORWEST SOIL RESEARCH INC

oX4

ma/l
mg/sl
mgsl
mg il

-
.

o,
e

I [ I - R

s
¥
b 0

PR IR O

0. 03

O/ 100ml

O7100m]
0.0 mg/l
3.6 mg/l

ms/om

ANALLYSIS COMPLETED

SAMPLE RETAINED FOR

oA i
o E

oy
cr Tr

R = .

eyt

o

TELEPHONE (604) 530-4344

FACSIMILE (604) 534-9996
“'Keeping B.C. Growing"
WoTE~ OO SIS REFFORT
W.0O. NUMBER @ 2849
LAB. NUMBER : 9213014
SAMFLE RECEIVED T 06101951

O6—14-1951
30 DAYS

ROSEN WELLL WATER - 33176 Richards Avenue

RESULTS

No acceptable 1limit set; below 0.2 mg/l desirable
No acceptable 1limit set; values normally in the
0.5 to 10 mg/l range

203 - 20771 LANGLEY BY-PASS, LANGLEY. B.C. V3A 5E8




