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ABSTRACT

One 152 mm (6 inch) diameter well has been completed to a depth of
26.0 m (85.3") in the Abbotsford Upland Aquifer along King Road to monitor
water level fluctuation and water quality in the aquifer. The well is capable of
1.87 L/s (30 USgpm). All chemical constituents analyzed are within the
drinking water limits. Elevated levels of nitrate-nitrogen from field analysis,
does however, indicate that water quality degradation may be occurring as a
result of agricultural activity in the local area. Total contract cost for well
construction and testing is $6243.01. The well has been incorporated into the
Provincial Observation Well Network (Observation Well No. 301). Water
level monitoring is recommended for a minimum period of 10 years. Yearly
sampling for water quality analysis is also recommended.
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Construction and Testing
of Observation Well No. 301
Matsqui, British Columbia

Contract No. 89
1. Introduction

One 152 mm (6 inch) diameter observation well was completed to a depth of
26.0 metres (85.3 feet) on the King Road right-of-way west of Bradner Road, in
Matsqui (Figures 1 and 2). The well was constructed by Perry’s Well Drilling of
Langley between March 6th and 9th, 1988 and tested by Aqua Flo Testing and
Equipment Ltd. of Langley on March 11, 1988. Total contract costs for well
construction and testing were $6,243.03.

The Aldergrove area was recommended as part of the 1987/88 Groundwater
Observation Well Network Expansion Program (Wei, 1987). This area was selected
for groundwater monitoring because of the extensive groundwater use from this
aquifer (Abbotsford Upland Aquifer). The Abbotsford aquifer underlies much of the
area and supplies water for irrigation, industrial and residential use. The aquifer is
also subject to non-point source pollution of nitrogen from fertilizer application and
stockpiling of animal waste.

A field survey was conducted in September 1987 to locate a suitable
observation well for use as an observation well. This attempt was unsuccessful,
however, and a decision was made to construct an observation well at Matsqui.

2. Well Construction and Testing

The 152 mm (6 inch) observation well was initially drilled to a depth of 41.1
metres (135 feet) using an air rotary drill rig - TLT 342. A 254 mm (10 inch) surface
casing was driven to a depth of 4.3 metres (14 feet).

Sand and gravel was encountered to (26.2) metres (86 feet). Till was
encountered between 26.2 metres (86 feet) and 32 metres (105 feet). Sand and gravel
was again encountered between 32.0 metres (105 feet) and 41.1 metres (135 feet).
Well construction is shown in Figure 3 and the well record is shown in Appendix
A.

Soil samples were routinely collected during drilling and more frequently
where changes in lithology occurred or where water bearing zones were
encountered. All samples were bagged and stored for future reference.

The water table or zone of saturation occurs at about 15.8 metres (52 feet). The
hole was backfilled to 26 metres (85.3 feet) and the well was completed with a screen
assembly consisting of a 0.67 metre (2.2 feet) length of riser pipe and packer and 1.2
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metre (4 feet) length of 20-slot Johnson stainless steel screen. The screen was set
between 24.7 metres (81.2 feet) and 26.0 metres (85.3 feet). The 152 mm (6 inch)
casing was then pulled back to expose the screen. The screen was set above the
confining till layer to monitor groundwater conditions in the unconfined portion of
the aquifer which is most susceptible to impacts from local land-use. The screen was
pre-selected and screen design was not based on sieve analysis results. Although the
screen installed does not allow for optimum well efficiency under pumping
conditions, it is adequate for monitoring.

The annular space between the 254 mm (10 inch) and the 152 mm (6 inch)
casing was then grouted using 8 bags of Portland cement. The 254 mm surface
casing was left in place.

The well was developed by air for a period of 2.5 hours at approximately 25
gpm. A pumping test was carried out by Aqua Flo Testing and Equipment Ltd. on
March 11, 1988 for 480 minutes (8 hours). A 2 H.P. submersible pump was used and
set at a depth of 23.8 metres (78 feet) below the top of the 152 mm casing.

The static water level at the time of testing was 15.7 metres (51.65 feet) below
the top of the well casing. The pumping rate started at 1.5 litres/second (24.4
USgpm) and was stepped up to 1.9 litres/second (30 USgpm) after 200 minutes. The
pumping rate was held constant over the last 280 minutes at 1.9 litres/second
(30 USgpm). The pumping rate was measured with a container of known volume
and the water was discharged through a 102 mm (4 inch) discharge line
approximately 30 metres (100 feet) from the well head. A drawdown of 6.4 metres
(21.03 feet) occurred over the test period representing 71 percent of the drawdown
available. The available drawdown during testing was 9.0 metres (29.55 feet). Based
on a pumping rate of 1.9 litres/second (30 USgpm), a specific capacity of 0.30 L/s/m
(1.43 USgpm/ft) of drawdown is determined (Figure 3). Water level stabilization
was reached during testing. Based on utilizing 70 percent of available drawdown,
the well has a theoretical long-term capacity of 1.87 litres/second (29.6 USgpm).

Water level recovery was rapid. Recovery was measured for twenty minutes
after pump shutdown. The water level recovered to 0.10 metres (0.33 feet) from the
original static water level after twenty minutes.

An automatic water level recorder and protective steel housing were installed
on the well head. The recorder will allow for continuous monitoring of water
levels and is intended to remain in place for a minimum 10 year period. The well
should be sampled for complete chemistry once per year during the late summer or
early fall when water levels would be at their lowest level.



3. Hydrogeology

The observation well is completed in the Abbotsford Upland Aquifer, along
the northern boundary of the aquifer (Johanson,1988). The aquifer consists of glacial
outwash sands and gravels and exists under unconfined conditions; the extent of
the surficial sands and gravels is shown in Figure 4. A hydrogeologic section across
the aquifer is shown in Figure 5. The saturated thickness of the aquifer is generally
less than 100’ (30 m) thick in the area near the observation well and typically up to
about 50’ (15 m) thick. The aquifer is underlain by a thick sequence of till, fine sand,
and silt-clay layers. The till and clay form an aquitard underlying the aquifer
(Figure 5). Well log information suggest the aquitard may be up to several hundred
feet thick (>100 m).

The observation well appears to be completed in the recharge area of the
aquifer. Groundwater flow in the local area is to the south (Johanson, 1988). Source
of recharge is primarily from precipitation. Howes Creek may also recharge the
aquifer in the local area (Figures 4 and 5). Aquifer transmissivity could not be
accurately determined form the 8-hour pump-test, but is expected to be in the
neighbourhood of thousands to tens of thousands of gallons/day/ft of aquifer,
indicative of a moderately productive aquifer capable of supplying domestic and
small irrigation and industrial wells (Figure 5). Well records indicate that a few
wells in the local area have reported capacities of 50 gpm (3 L/s) or more.

The fact that the aquifer is unconfined indicates that it is very susceptible to
contamination from surface sources. Farms exist north and east of the observation
well. A chicken farm was located in the immediate vicinity west of the well.
Stockpiling of animal wastes and application of animal wastes, fertilizers and
pesticides to the land could impact on the quality of the groundwater. In the area
south and west of the observation well, the land has been excavated for gravel
mining. This activity could alter recharge and local groundwater flow. Any
improper disposal of construction wastes associated with the gravel mining
operations could also introduce contaminants into the aquifer.

4. Water Quality

Water samples were collected for field and laboratory analysis during the
pumping test on March 11, 1988. A Hach Kit and Beckman Conductivity meter were
used for field analyses (Appendix B). Water samples were collected at 70 minutes
and 420 minutes and submitted to the Environmental Laboratory for chemical
analysis. Results are shown in Appendix B. Some major parameters such as pH,
residue filterable, alkalinity, sulfate, chloride, and nitrate for example, were omitted
in the laboratory analysis. All parameters tested however, were within the
Guidelines for Canadian Drinking Water Quality (1989). Elevated levels of nitrate-
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nitrogen (NO3-N) were detected during field analysis. The NOs-N level of about 5
mg/L, although within drinking water limit, does indicate possible water quality
degradation from agricultural activity nearby. Field analysis also indicates that the
water is low in mineralization (conductivity <200 uS/cm) and soft (hardness =

85mg/L).

5. Conclusions and Recommendations

(@)

(b)

()}

(D)

(e)

One 152 mm (6 inch) diameter observation well was drilled and tested
for a period of 480 minutes (8 hours). The well was completed within
the unconfined (Abbotsford) aquifer which consists of gravel and sand
to a depth of 26 metres (85.3 feet) . Total contract costs for well
construction and testing was $6,243.03.

The aquifer is productive. A long-term pumping test is, however,
necessary before the transmissive characteristics of this aquifer can be
better known. Long-term pumping at a higher rate could reveal
transmissivity and any hydraulic boundaries not evident from this
short-term pumping test. A 20-slot screen was considered very
conservative for this well.

All water chemistry parameters tested are within the maximum
acceptable concentrations set out in “Guidelines for Canadian Drinking
Water Quality 1978”. The water can be described as a low
mineralization, soft, calcium bicarbonate type.

Due to the aquifer’s susceptibility to NO3-N contamination, the
observation well should be sampled for complete chemistry once every
year (Hodge, 1992). Sampling should be carried out in the late summer-
early fall when groundwater levels are expected to be lowest.

The water level recorder installation should remain in place for a
minimum period of 10 years. The data obtained will make it possible
to understand the short and long term recharge and withdrawal effects
and impacts of land-use on this aquifer.
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Appendix A

Well Record, Water level Recorder Installation Specifications,
Pumping Test data and plot, Recovery data and plot.
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Ministry of

Britiah ot and s MEMORANDUM
British Columbia  and Parks :

WATER MANAGEMENT

BRANCH

To: W.S. Hodge Date: ppri1 18, 1988

Senior Technician
Groundwater Section Qur File: 0183613-B-301

Re: Establishment of Observation Well No. 301
MATSQUI, B.C.

On April 12, 1988, a Stevens water level recorder was installed on the
recently drilled observation well in Matsqui. This well was drilled under
government Contract No. 89 - "Drilling, Construction and Testing of One
Groundwater Observation Well in Matsqui, British Columbia". This well is
located on the King Road right of way west of Bradner Road in Matsqui
(Figure 1). Permission to drill at this site was granted by the Corporation
of the District of Matsqui.

The purpose of establishing this observation well is to monitor
groundwater levels and water quality in this area. The level of nitrates in
this area of the Fraser Valley is of particular interest.

Well Construction

Date Drilled March 7 - 10, 1988
Well Depth 24 8m2om
Well Diameter 152mm

B Aquifer Description Sand and Gravel
Static Water Level 15.7m
Drill Contractor Perry's Well Drilling
Contract Cost $6,243.03

Recorder Installation Specifications

Aluminum Housing

Wood Recorder Stand with Pulley

Stevens Water Level Recorder with Quartz Clock

127mm Diameter Float

10m Length of Graduated Float Tape and Counterweight
Viro Lock

2.1 Gaog SCALE

— P e b b e e

S
[2¢’-€:’94?Q7zi;}624/
xpr. 26/8%
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W.S. Hodge ' April 18, 1988

Ground Level Datum Measurements (April 12, 1988)

Static Water Lever to Pointer 16.506m
* Ground Level to Pointer 1.388m
Tape Reading 3.928m

* Ground level was established as the top of the 10 inch surface casing. -

The correction factor to be applied to the tape reading is +11.190m.

Observer

Don Child of the Surrey Regional office will be changing recorder
charts as part of the Lower Fraser Valley observation well network program.

WA

Dave Kalyn

Technician

Groundwater Section
Water Management Branch

DK/sz
AES:W2612

16
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3 PUMPING TEST DATA PAGE___L___ oF __<

PROJECT: __CONTRACT No. 89 WELL NO: _ 0BS. WELL No. 301

LOCATION:___KING RP. - MATSQUI TEST: STEP-UP |

START OF TEST: _©F:15 113 (88 END: (5:15  11/3]/88

REFERENCE PT: 1,32, (ft) 0:43__(51) Above Greund—Level [O"F cAsine

PUMP SETTING: I8 (ft) _23.8 (m) Belo.w Ref. Pt.

STATIC WATER LEVEL:.5L:&5 (ft) _[5:74 (m) Below Ref. Pt.

ELAPSED | WATER LEVEL  PUMPING|ORIFICE

TIME | TIME (t) [(below Ref.Pt.) DRAIDOWN - 'RATE '| - HEAD REMARKS
(min.) [ (Ft.) | (M) Ft.) m | (usgpm)| . (in.).

1017::,’1588 o 5165 | 1574 | — ; — | smarT FompP
Y5 | ¢8.00 |20.73 | 10.35 | 4.98 ,
1 68.45 | 20.92. | 19,00 |'5.18 |
1% | 4838 | 20.99 | 17,23 5.&5}
z | 4898 | 2103 |-17.33 | 528
24 Aé?,oo' 2104 | 11.35| 5.29 :
3 68.60 | 2091 116,95 5.7 1
3z i 8.8 | 20.93 | 77,63 | 5.19
4 | 6875| 2096 | 17.00 | 5.21 | 24.4
4% | 6878 | 209% |.17.13 | 5,22 |
S G8.89 | 2097 | 17.2¢4| 5.25 WATER CLEAR. .
¢ | et | 2106 | 1740 | 532 | 25.4
7 | 6902| 2104 | 17.37 | 5,29 e 7
K2 ¢9.22| z1.10 | 17.52 | 5, 305 7P
7 69.28| 2111 | 17.63 | 5.3%
10 63.29 | R4 | 17.63 | 5.3F
12 | 4935| 2013 | 17.90 | 539 |
15 4| 2116 | 1771 | 542 | Ze ¢
2o |@2.3F| z1i4 | 1792 | 540 | 26.4 Zre
25 67.3F | 2114 | 12,72 | 540
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PUMPING TEST DATA - (cont'p.) pacE_ % oF _F .
ELAPSED | WATER LEVEL PUMPING |ORIFICE
TIME TIME (t) {(below Ref.Pt.) DRAWDOWN RATE HEAD REMARKS
(min.) | (ft.) | (m (ft.) m) | (usgpm)| (in.)
30 | 6933|2143 | 17.68 | 539 | 264 B e toopesin
A _
o &3.10 | 21.6¢ | 17.95 | 5.32
50 | 69.0F | 2105 | 17.42 | 5.31 s Aysalicad
©Oo 6895 | 21.02 | 17,30 | 5,2F _
75 | 0940 | 2106 | 17,45 | 532 MB SAIPLE TARN
90 G890 2101 | 17.25 | 5.6 254
705 8.75 | 2090 | 13.10 | 5.2
125 48.88 | 2077 | 17.23 | 5.25
130 68.7F | 209F | 1712 | 5,22
195 G898 | 2099 | 17.2] | 525
200 gfe0 | 21.03 | [1.35 | 5,27 | 254 ADITUST FLow UP
201 Fe9F | 22.2] | 2122 L tF | 300
202 F2.73 | 221F | 21.08 | ©43
203 72.68 | 2205 | 2163 | ¢ 41
204 72.63 | 2214 | 20.98 | 6.39 .
20s F2.61 | 2204 | 2036 | 6.32 |
207 7243 | 22,08 | 20.78 | .33
210 72,50 | 22,10 | R0.85 | &36%
215 7290 | 22.0F | 2015 | 6.32 | 30.0
225 | 72.20 | 2201 | 20.55 | %.2%
z50 72.50 | 22,10 | 20.95 | 6.3¢6 | 30.0 ;‘i/;‘? 46-:7;%?/4;:»@
275 72,49 | 22,07 | 20.83 | ¢.35
300 Z2.52 | 22,10 | 2087 | ¢.3¢ 29.0 |
325 7z2.50 | 22,10 | z20.85 | &.35 30.0 ?‘3;26;5;9/5_:;;::‘9
350 | F2.54 | 22,42 20.87 | ©.37
375 F2.26 | 22,02 2061 | 46.28 | 3090 %i‘ﬁiéf.;?::ﬁ
oo 72,5% | 22,12 | 20.52( 6.38 2:’;’32?”,7,5‘5’.”“”
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. PUMPING TEST DATA - (conT'D.) PAGE 2 oF.__4
ELAPSED | WATER LEVEL PUMPING|ORIFICE
TIME TIME (t) {(below Ref.Pt.) DRAWDOWN RATE HEAD REMARKS
(min.) (ft.) (m) (ft.) (m) (USgpm) (in.)
LAB SAMPLE TAKEN
425 | 7248 | 22,09 | 20.83 | 6,35 30.0 @ 420 pMWS. ' ]
450 J2.64 | 22.14 | 20.99 | &AO _30.0
15 P77 — (%65 AWE)
/5 480 7268 | 22,15 | 21.03 | .41 30.0 75 4%, CoyBepes e

S0P FUMP




Drawdown (m)

. Drawdown Data-Obs. well No. 301
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RECOVERY DATA pacE__t ___ oF_4
PROJECT: CONTRACT No. 89. WELL NO: _OBsS. WELL No. 301 v
LOCATION: KING RD. - MATSQRUI TEST: _____STEP~UP
REF. PT.: _1:3Z _ (ft) _0.402 (m) Above Ground-Lever 10"¢ caswé
S.W.L.: 51.65 (ft) _15.74 (m) Below Ref. Pt.
TIME since{ TIME since WATER LEVEL | RESIDUAL DRAWDOWN
TIME Pump Start| Pump Stop | t/t’ (below Ref.Pt.) (W.L. - S.W.L. REMARKS
(t,min.) | (t',min.) | (Ft) ]| m (ft) | m -
’,,5/533 480 0 o0 7268 | 22,09 | 2103 | 6.40 |7
| 4802 /3 9| | £3.80 | 1640 | 2.15 | 0.60
481 1 431 5%.9F | 1615 132 | o440
4814 1% 32] | 52.55 | le.oz | o.50 0.2}
982 2 241 | 52,30 | /594 | 065 | o.10
4327 2% / 93 5213 | 1587 042 015
493 3 161 | 5203 | 158 | 0,38 0112
433 3% 138 | 5135 | 1592 | o010 | 0003
484 4 121 51.35 | 1545 | —~0.30 |-0,09
494, 4% 108 | s51.28 | 1543 | —03% |-0u1
485 5 97 | 5134 | 1565 | —031 | —0.07
48¢ 6 8] 515 | /572 | -0 | —0.03
437 7 70 | 5133 | 15.2¢ | 0,08 | 002
498 8 73 5198 | 15.8) 023 | o.07
<4-89 9 54 519% | 15.84 0.32 2.0
490 10 49 52,60 | 5.85 0.35 .1
492 12 4| 5200 | 15.85 0,35 o)
475 15 33 sz2.00 | 1585 0,35 o.lf
Soo | | 20 Z5 5198 | 1584 | 033 | o0

omeen v e



Residual Drawdown (m)
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Recovery Data-Obs Well 301, March 11/88
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Appendix B

Field Water Quality Analysis and Laboratory Water Quality Analysis
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Field Water Quality Analysis

Well %a A/M /(/a, So / Location m@é_?/m

Date and Time of Sampling 805 am //Lj/fﬁ

Method of Sampling _MM@@%J a/&j, SO pena ' éd,%w

Sarpli mg Zone §5/25 - £1.7

Notes

rinse all tubes and bottles 3 x w. sample or distilled water
dropper vert. when titrating and added drop x drop while swirling

Color X . Turbid X Odor X
Evid. of any Gas X Taste \/W .
leave therro. in for 1+ min.
1% q Cond. 200 umhos /cm
, @ 25°C
TDS & - x Cond = mg/L
pH |
- fi11 both glass tubes to mark _
- 6 drops Wide Ranae bH Ind. 234 )
- Compare w. color disc. ‘ pH = ;& P
Alkalinity
High Range

- fill plastic tube & pour in bottle
1 phenolphthalein
if pink, titrate w. Sulfuric Acid 0.03N

Phen. ATk = _—O0 drops x 17.1= __ o _mg/L

- 1 Brom Cresol Green Methyl Red & swirl
- titrate w. Sulfuric Acid 0.03N

*M.0. Alk = 5+ total drops'x 17.1 =
' ma/L



w

R

Low. Range
. - = fil1l bottle to 15 ml
- 1 phenolphthalein

- if pink, titrate w. Sulfuric Acid 0.03N

25

Phen. Alk = drops x 6.8 = ma/L
- 1 Brom Cresol Green Methyl Red & swirl
- titrate w. Sulfuric Acid 0.03N '
. M.0. Alk = total drops x 6.8 = ‘,
mg/L
E{co3] = 1.22 x (M.0. Alk - (2 Phen A1K)) = mg/L
E:03 ﬂ = 1.20 x Phen. Alk = mg/L
Hardness '
- fi11 plastic tube & pour in bottle
- 3 drops Hardness 1 Solution
- 1 or 2 drops Hardness 2 Solution
- titrate w. Hardness 3 Solution
Hardness (CaC03) = 5 drops.x 17
= ma/L
Chloride
High Range
- fil1 plastic tube & pour in bottle
- 1 Chloride Indicator
- titrate w. Chloride Titrant
NaCl = drops x 50 = mg/L
Low Range' - -
- fi1l1 bottle to 23 ml
- 1 Chloride Indicator
- titrate w. Chloride Titrant
' NaCl = < drops x 12.5 = ma/L
[cr] - nac1 x 0.606 = mg/L
Iron '
- fi11 glass_ tubes to mark
- 1 Ferro Ver
- compare w. color disc \;’
Fes SO05 ma/L

- color instant
-1+ 2 min. for color
- let water settle

Fe diss.
Fe part.
minimize Fe part.
if Fe 2 5 mg/1,

dilute sample & retest

6—FmplL

Vs

Jutaate

Analysis by .
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Field Water Quality Analysis

Well MOIZ%ML Obo WJeu #30]  Location VY\aJZgwi
Date and Time of Sampling ya 00 pam, ll’?,82¥7

Method of Sampling @fhd’pw"\ dMOe\ QIZI"\/ 405 202 W/Vm(wno] oA 25-30 USWW“

Sampling Zone 85,25 - 81’

Notes

rinse all tubes and bottles 3 x w. sample or distilled water
dropper vert. when titrating and added drop x drop while swirling

Color X Turbid X Odor X
Evid. of any Gas N4 Taste v cordl
y /i
leave therro. in for 1+ min.
1% q Cond. 18E5 umhog/cm
v ' @ 25°C
TDS o x Cond = mg/L
o |
- fi11 both alass tubes to mark g
- 6 drops lide Ranoe pH Ind.
- Compare w. color disc. PH = ’1’:&—7.4

Alkalinity

High Range

- fill plastic tube & pour in bottle

1 phenolphthalein

if pink, titrate w. Sulfuric Acid 0.03N

Phen. Alk = O drops x 17.1 = __ O  mg/L

- 1 Brom Cresol Green Methyl Red & swirl
- titrate w. Sulfuric Acid 0.03N

M.0. Alk = ~f; total drops'x 17.1 =
mg/L



Y

Low Range
- fi1l bottle to 15 ml
1 phenolphthalein

Phen.

titrate w. Sulfuric Acid 0.03N

E+c03] 1.22 x (M.0. Alk - (2 Phen A1K)) =

[CO ]=120xPhen Alk =

if pink, titrate w. Sulfuric Acid 0. 03N

M.0. Alk =

Alk = drops x 6.8 = ma/L

1 Brom Cresol Green Methyl Red & swirl

______;_;totaI drops.x 6.8 =
| - mg/L

. mg/L

mg/L

Harcdness

£i11 plastic tube & pour in bottle
3 drops Hardness 1 Solution

1 or 2 drops Hardness 2 Solution
titrate v. Hardness 3 Solution

Hardness (CaC03) = é drop: x 17.

Chloride

High Range

- fi11 plastic tube & pour in bottle
- 1 Chloride Indicator

- titrate w. Chioride Titrant

NaCl

Low Range

- fill pottie to 23 ml

- 1 Chloride Indicator

- titrate w. Chloride Titrant

-

NaCl
]

Iron

- i1l glass_ tubes to mark
1 Ferro Ver

compare w. color disc

Fe
- color instant

- 1 <+ 2 min. for color .
- let water settle

Fe diss.
Fe part.
minimize Fe part.

if Fe 3 5 mg/1, dilute sample & retest

Analysis by

ma/L

mg/L

drops x 50 =

e < |
= NaCl x 0.606 =

drops x 12.5 = ma/L

mg/L

0>

it - Fwyl:

mg/L

27



30-Aug-88 MINISTRY OF ENVIRONMENT AND PARKS : 28
N ‘ ENVIRONMENTAL LABORATORY
Repart for form 00411656 SEP 28 1988

?rouhdwater (DL)-Water Program ATTN: KALYN D J

T o mt sy o e em e T e T S o s e e T Y e e T S T I B e ey S 7O ST St T e e e e S e T e o e et i o S e e e T A ST I S e S o e 0 T B e wan 3 % T Sw TR M TR S I TS TN S

Site: E207423 FRASER VALLEY OBS. WELL NO. 301

et e — e " i m—_ < =8 - e U ke A i . o S 1o S S S St (oA Bt e T e e e T S A A M B N et e e o form S it e S i Ly e e o e e i Mot P S e D s i T o T St S s

Submitted bu (44934) KALYN D J

Address (16} Water Management Branch
Groundwater Sectian
4th Floor, 765 Broughton Streat

Victoria, BC § vBY 1X3
Phaone No. 387-1115
Audit Sample ¢
Client study reference code ( )
Sampling agency code (14)
SEAM Comments: START OF TEST
70 MINS

Site (E2074Z23) FRASER VaLLEY 038S. WELL N3O, 201

Sample Adjective ( i
Sample State (FWY Fresn Water

Sample Descriptor (GE}! General

This form was processed to the computer on (S5-MAR-1788B as REGULAR
The cost for analyzing samples for this form is

118. 80
0. 00

-t e M o " ——

Total ® 118. 80

Routine analysis:
Special analysis:

L



MINISTRY 0OF ENVIRONMENT AND P

ENVIRONMENTAL LABUORATORY
. Report for form 00411654
Q;ouﬁdwater (DL)-Watevr Program ATTN: KALYN D

9 ma s wms S e e M SA0 ST Ay S S S TR S e S S e T S T et e m S et s e o S A TS AT S SER et S SOY ASnd v let waa s 1R Tr et mem Mo wmm emr
R T I S T N L R T I T N T N NI NN SN T TSN TT s

30-Aug-88

Site
From :88/03/713:1310 . To :88/703/13
Depth Range: 26.0 26.0 Tide
Sample State: Fresh Water
Sample Comment:
Parameter Description Result Units
Hardness Dissolved 0. 3 mg /L
Arsenic C. 003 mg /L.
Calcium 22, 7 mg /L
Cadmium { 3.0t mg /L
Cobalt DU I | mg /L
Chromium Q.01 mg /L
Copper < ¢, 01 ng /L.
Iron 0.135 mg /L
Magnesium 8. 30 mg /L
Ménganese 0. 02 mg/L
Molybdenum < 0.01 mg/L
Nickel < 0.03 mg /L
Lead , < 0.1 mg /L
Vanadium < 0.01 mg /L.

HC 1 /7K25208,

ARKS 29

J Sample 87021235

e e me s st s sm T am e T e o e S s TS T mm me

S o s PaR . G T —————— T S i Y S S o — - —

11310

-t - s (2pS A T Pl S AR T A i dare o e e bl Sume o S S

Analytical Technique
(Sparcode/Medium/Pres ‘n)
Calculated Result
(1107CALLC/~~/~-—)
Hydride; ICP
(As~-T0181/G5/702)

HMO3 Dig: ICP Analysis
(Ca-TO040/05/702}.

HNOZ2 Dig: ICP Analysis
(Cd-TOG40/05/702)

HNOZ Dig: ICP analysis
(CD—TOO40/05/02)
HMNO3 Dig: ICP Analysis

(Cr=-TOQ40/05/02)

HNCO3 Dig: ICP Analysis
(Cu—=T0040/05/02)

HNO3 Dig: ICP Analysis
(Fe—T0O0Q40/05/02)

HNO3 Dig: ICP Analysis
{Mg—-T0040/05/702)
HNO3 Dig: ICP Analysis

(Mn—-T0040/05/702)

HNO3 Dig: ICP Analysis
(Mo~-T0040/05/02)

HNO3 Dig: ICP Analysis
(Ni-TO040/05/02)

HNO3 Dig:  ICP Analysis
(Pb-TO040/05/02)

HNO3 Dig: ICP Analysis
(V—-—T0040/05/702)



30-Aug—-38 MINISTRY 0OF ENVIRONMENT AND PARKS aga-~ 307
' ’ ENVIRONMENTAL LABORATORY
: . . Report for form 0041146346
Groundwater (DL)-Water Program ATTN: KALYN D J Sample 87021235
R I T R T R N N T R N S I RN N I TSNS ST IS IEIIEOEISIImaIDESERIRRTI S
Site: £207423 FRASER VALLEY 0BS. WELL NO. 201
From :88/03/13: 1310 To :88/03/1353: 1310
Depth Range - 26.0 26.0 Tide
Sample State: Fresh Water
Sample Comment:
Parameter Description Result Units Analytical Technique
(Sparcode/Medium/Pres ’n)

-t > P o e S s oo o St e " A S e P S Y T g S = S o A A et AL S S o YU e S o e e Y o et S S Sk S - G (o e S P SR T (S P . S S S S S o 4R A T S S S S o —

.

Zinc : .01 mg /L HNO3 Dig: ICP Analysis
(Zn—-TOC40/035/702)
Arsenic Dissolwved 0, 003 mg /L . HC1/7K25208, Hydride; ICP
(As-D0O181/05/713)
Boron Dissolved _ 0. 02 mg /L. ICP Analysis
(B--D0O030/05/13)
Barium Dissolved ' 0. 056 mg /L ICP Analysis
(3a-DO030/05/13}
Calcium Dissolved 22. 6 mg /L ICF Analysis
(Ca-00030/03/713)
Cadmium Dissolved 20,01 mg /L. ICP Analysis
(Cd—-DO0O30/03713)
Cobalé Dissolved 001 mg /L ICP Analysis
' (Co-D0O0O30/05/13)
Chromium Dissolved < 0,01 mg/L ICP Analysis
(Cr-DO030/05/13)
Copper Dissolved < Q.01 mg /L. ICP Analysis
(Cu—-DO030/05/13)
Iron Dissolved 0.07 mg /L ICP Analysis
(Fe-DO0O30/05/713)
Magnesium Dissolved 8. 22 mg /L ICP Analysis
(Mg-DO030/03/713)
Manganese Dissolved 0. 02 mg/L ICP Analysis
' ‘ (Mn—DO0Q30/03/13)
Molybdenum Dissolved . 40,01 mg/L ICP Analysis
{Mo—-D0O030/03/713)
Nickel Dissolved - £ 0.05  mg/L ICP Analysis

(Ni-DO030/05/13)



30-Aug-38 MINISTRY OF ENVIRONMENT AND PARKS | 31

ENVIRONMENTAL CLABORATORY
. Report for form 00411856 SEP 2R 1988
Groundwater (DL)-Water Program ATTN: KALYN D J Sample 87021235

e o e A ey e At St AP St Ty S S ket St SR M e WAS =D e s e e S At S S S b S0 St A ks Mot et s &g Gt B S S ST e St WS Smg S Sois e G WU T T S B e Y B e S P S M At o e Mg S ) W S e A S G e W
T N T I N N N N T I N N I N L T N T R N S T T I N T T S N T N T I L N T R N N N R SR RS ST RS EIRRnE=ET

S i 4 A e SO oy i ek it S0omh SR S T T Sam S S P Y T S 8 e e S g T A e o S M T A M T AP A Y S it B it Ay et MM G S e e e Vo (i D Y e D MeiS S et Mt S S o S U S Sotrs e D o N e S bt S e

From :88/03/7'3: 1310 To :88/03/13:1310

Depth Range: 26.0 26.0 Tide

Sample State: Fresh Water

Sample Comment:

Parameter Description Result Units Analytical Technique
(Sparcode/Medium/Pres 'n}

—_——n s S ——— " — 4 o Soma . S S S > o S A (- e e . S = S s S PP S = e Tt iow W A P o e T e (e o o B s d i D gt S TS Gk o b S ot D Bt S R St hbre e W (i Bl St Shd i i B

Lead Dissolved < 0.1 mg /L ICP Analysis
(Pb-D0O030/05/13)

Vanadium Dissolved < 0.01 mg /L . ICP Analysis
(V--D0030/05/13)

Zinc Dissolved 0.0t mg /L ICP Analysis

(Zn=D0O030/05/13)



32-Aug+B88

Y

‘e

MINISTRY 0OF ENVIRONMENT AND PARKS
ENVIRONMENTAL LABORATORY
Report For form OQ411433

32

ATTN: KALYN D 4 SEP 28 1988

- dorre g e e v S o i = e S04 T St S AW Ymts Ml S i v SR s s s i Amm A Sy Mets T ot St bl M vt U i TR T S b S8 4 S S St S i S S g e leee I Ty G A et M) S e e My S e et S RO e ece S S - mds e w Waw e
N N T N N N T N N T I T T I N I T O T L N I N N s I I N I T I N N N T S L T N T S N SN SR TSRS EE=

s e e i 2o S G e et et St ot S W = it S Wt Sewe b @ > s n o A St St R e o s (o S s "t o B (i ity M M i S . T it St T L S = 0 =D S S A St S i e ot A M e T e S T e it o e e B e e

Submitted br "44934) KALYN D J

Address (16) Watsr Management Branch
Groundwater Section
4¢h Floor:, 763 Broughton Street
Victoria, BC vV 1X3
Fhona Na. S87-1118
“Audit Sample ¢
Clientf, study refearence code ¢ )
Sampling agency rode (14)
CSEAM Comments: END OF TEST
420 MINS
Site (EZ207423) FRASER YaLLEY 0BS5S, WELL NO. 301
Sample Adjective ( ¥
Sampls Stata (FlW) Fresh WHater
Sample Descriptor (GE) eneral
This form was proca2ssed to the computer on 1Z-MAR-1T88 as REGULAR
The cost Ffor analyzing =amples +or $his form is
Routine analysis: % 118. 80
Special analysis: % 0. 00
Total % 118. 20



20-Sdug-2B MINISTRY OF ENVIRONMENT AND FARKS R
B ENVIRONMENTAL  LABRORATORY

. s Rapart +or Ffopm 304115559 -
Grocundwatser (DLi-Water frogram ATTN: wALYN D J Sampla 370213836
Site: £Z07423 FRASER VALLEY DBS NCLL NG, 201
From :88/03/#5: 13 To :68/03/13: 1310
Depth Range W/ 2¢ 6.0 Tide
Sample State: Fresh Water
Sample Comment:
Parameter Description Result Units Analytical Technigue

{Sparcode/Medium/Pres ‘n)
Harnness Dissolwved 245 mg/L Calculated Result
(1107CALC/~——/—=1

Arsenic G, 002 mg /L HC1/7K25208, Hydride; ICP
(A3-TO1B1/03/C2)

Calcium =1, & mg /L HNO3 Dig: ICP Analysis
(Ca-TC040/0Q5/702) .

Cadmium .01 wg /L HMNO3 Dig: ICP Analysis
(Z4-TOD40/G53/02)

Tobhadk LTt L HENIE [ig: TCP Analysis
(Co-TOQ40,/65/02 !

Chrami SN ES | Mg/l HNOS Dig: ICF Analysis
( ) (CSr-TOORG,/03/022

Copper T2 0t mg /L HMO3 Dig: ICP 2nalysis
(Cu-T0OG4Q/05/02:

ren 7. 0% myg L HNO3 Dig: ICF aAnalysis
(F2—-T0040/05/02)

tagnesium 7. 80 mg /L HNO33 DRig: ICP Analysis
{Mg—-TOQ40/,/05/Q2

Manganese & 01 mg /L HNO3 Dig: ICP Analysis
(Mn-TO040/G3/702}

Molybdenum < 0. 01 mg /L HNO3 Dig: ICP Analysis
(Mo-TOQ40/03/02)

Nickel < 0,08 myg /L HNO3 Dig: ICP analysis
(NLi—-TO040/05/02)

Lead < 0.1 mg /L. HMOZ3 Dig: ICP Analysis
: ' (Pb-TO040/035/02)

VYanadium < 6. 01 mg /L HNO3 Dig: ICP Analysis

(V--T0O040/05/02)



4 hadesl N &3

3D-Aude-38 MINISTRY OF ZNVIRONMMENT AND PARKS , 34
. INVIRONMENTAL LLABORATORY
i _ Raporf for form (0311455
Groundwatar DLY)-Water “raogram ATTH: kalwhN o U Sample 37021235
.~ Site: EZ07423 FRASER WALLEY O3S, WELL NO. 301
Trom  BB/0Z4g: 1310 To :BS/03713: 1310
Depth Range 26. 0 45O Tide

Gample Gtate: Fresh Water
GSample Comment:

et A = . o " S A — - — o —— - oo 4T Ui in o o = - - o — W W = . . e M feis ie e s S S e N il e e S = e e e L S ik s P e et o b St e o i - o i O e W s o8 Gt S

Parameter Description fesult Units analytical Techniqua
(Zparcodes/Medium/Fres ‘n)

Zing ‘ 7, 21 mg /L HNOZ Dig: ICP Analysais
{In-TO040,03/702)

Arzenic Uissolved Q. 002 mg/ - HC1/7KZ28208, Hydride; ICP
{as—-00181/05/13)

Boron Dissalved <2 G0t mg /L ICF Analuysis
{B—-—D0030/035/13)

Bariuvm Dizsolved 0. 25 mg /L ICF Analysis
{Ba-00030/05/713)

Calocium B s=s0lvad 1.1 mash ICE analysis
' (La-UC020/705/13)

Cadmium Cissalved ENS RS | mo L ICP Analysis
( | (C34-0O0Z0/05/13)

Copalt Dissolwed EORES myg /L ICF Analysis
{Co=-DO020/05/ 131

Chramium Diisolwved G0l mg /L IcE Analysis
(Cr-DOO030/05/13)

Copper Dissolwved 3. 01 mg /L ICP Analuysis
1Cu~00Q350/03/13)

Iron Cisselved 2. 08 mg /L ICP Analysis
(Fe—-D0O030/05/13)

Magnesium Dissolved 7.75 ' mg /L ICF Analysis .
(Mg-DO0G0/05/713)

Manganes=2 Dissolved Q.01 mg/L ICP Analysis
(Mn-DCO20/05/13)

Molybdenum Dissolved < G 01 mg./ L ICP Analysis
(Mo—-DO0Z0/05/13)

Nickel Dissolwved < Q.03 mg /L. ICP Analysis

(Mi-D0030/05/13)



T

actAyqe-ne MINISTRY OF CNVIRONMENT AND PARKS

. 35 -
. ENVIRONMENTAL  LABORATORY
i Report for form Q004114/03 SEP 2{}1988
roundwater (Rl)—Water Program ATTN: KALYN O . Sample BTYCI12C2

Zi1fe: EZ07423 FRASER VALLEY 02BS. WELL NJ. 201
From (BB/03/°7:1310 Toe :88/703/13:1310C
Depth Range 26. 0 4.0 Tide
Sample Stata: Fresh Water
Sample Comment:
Farameter Description Result Units Analgtitél Technique
(Sparcope/ﬂedium/Pres’n)

Leag Digsolved R P § mg /L ICH Analqsis
(PHh—-DOO30/05/13)

Yanadium Dizsoived o G0l mg /L ICP Analysis
(Y-—-DO030/705/12)
Zine Dissolved .01 mg /L ICP Analysis

(In-00OC30/05/135)-



