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LBSTRACT

Resistivity profiles were run in conjunction uith_~a
groundwater study being carried out in the Ardmore area for the
Ministry of Environmént. The purposes were two fold:

1. To verify the nresence of z shzllow bedrock

channel.

2. To detect variations in frectures in the

bedrock.

In light of the results obtained, suggestions for

further study in this arez are made,



INTRODUCTIDK

LOCATION ) -
The~study area is.located in the Saanich Penlnsula on Vancouver
Island B.C. approximately 25 kilometers north of Victorie, B C
(Figure 1) For the groundwater study being conducted it comprises
only the lund within the National Topogranhic Series mép 9:B-063-2-3,

comunonly known as the Ardmore area, but foryfesistivity study it

has been expanded to taxe in also Range 1 west of wmup sheet

92B+063+244,

PURPOSE AND SCOPE

From plotting the drill log data aveileble in ths Ardmore
erea, it became apnerent that a shellow bedrock channel msy exist,
extending from the head of Coles Bay and.trending north-east
through Section b, Range 1 VWest of msan sheet'923—065-?-4.

uring tne growidwater study it was elso observed that when

& b&6 ft. deeo irrigstion well, commonly known &s Pendray's well,

which penetrates the bedrock in Section 8, Range 1 west of map

sheet 97B«N55ePe4d, was numned it caused considerable interference
§  ' . with wells to the north-west in the area of the junction of
| West Saanich Roazd and Ardmore Drive. This interference indicates

major fraéturing or & fault is oresent in the rock eonnecting

these locations. _
An attewpt to verify the presence of tne bedrock channel and:_
to detect variations in fractur1ng in the bedroc: was mcde by

‘ running two resistivity profiles.
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Field work, using the University of Victoria Soiltest ER-2
elect:;éal resistivity meter, was conducted over & period of four

dsys in October, 13&0.

PREVIOUS VORX

The bedrock geology of south Vencouver Island was originally
mepped oy Clepp (1912) at & scele of 1 inch to 6 miles. In the
follovwing year, Clapp mapped the surficisl and bedrock geology of
the Victoria and Saanich mep areas at & sczle of 1 inch to 1 mile
(Clapp, 1913). Halstead (1967) prepared field mzns of the
surficial geoiogy of Saanich, at a sczle of 1:25000, &nd has a
report in preparation on the hydrogeology of the coastzl lowlend

of Vancouver Island south of Nanaimo. .
PilY STIOGRAPHY

TOPOGRAPLEY
| The topography of the peninsuls has a subaued relief, with
large lovland arezs having elevatiohs un to 200 feet zbove sea
level thet are flat to gently rolling. The hills that exist
sucn as Cloake and North Hill zt the north end of the peninsulsa
snd it. Newtoh, Just to the south of the study arez, rise with
few steep slopes to elevations of over 400 and 1,900 feet
respectively.

Where the resistivity orofiles were run is &en area of . L

‘subdued relief, (Figure ?). £lso on Figure 2, the suSpected‘-»

highly fractured zone and the bedrocxt channel have been shown.
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CLIMATE
The climate can be described as a coél ledi terranean ’
(Day,‘Farstad, and Laird, 1959) and repreéent the farthest nogtﬁ
poleward advance of a true Mediterranean climate. ” |
The climate is temperste with an averagé annual precipitation
of 33 inches, £,000 hours of sunshine, and & mean annual temperature

Y

of 10 degrees C.

SOTILS

Tnhe soils for the Ardmore area asre described in Renort
Nuzber 6, of the British Columbia Soil Survey, 1959, by J. H. Day,
L. Farsted and D.G, Laird. The soils mans ban be zn indicetor of
the underlying parent surficial geological materials. Figure 3
is a reoroduction of the soil mzp of the Ardmore srez at a larger

scale,
GEOLNGY

BEDRNACYK GEOLOSGY

The bedrocx underlying the study arez consists of & large
batholith, called the Saanich Granodiorite (Clapp, 1913).

It is a light-coloured, meaium grained granodiorite, grading
towards cusrtz wonzonite and cuertz diorite. Extensive sills of
dacite porpiyry are wlso present in this unit (duller, 1975).E
Potassium Argon zge datings heve placed this unit in the earlyvfd

miadle Juras:ic time span (Muller, 1975).
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The Saanich batholith is associated with the minor dioritg_
.and granodiorite porphyrites. These occur principelly in the.fbfm
of dykesv(Clapp, 1913). g ‘T' ”

The granodiorite it very well exposed along the shore éé-tﬁe
study area, where it is greatly jointed and fracturec.

Clapp(1913) noted that all of the intrusive rocks wére
greatly Jointed and fractured, but it was only the Saanich
granodiorite that has reguler and large joints; zlthough &ll of
the batholithic roc«s sre broken ty Jjoints which have z persistent
north-south strike. ke also noted the rocks have been.more»or less
sheared, often greatly, develoning wide shezr zones and these
usually correspond in strike with the foliation and hzve, thefefbre,
a genereal northwest-southezst strike.' Tranverse ffactures zlso
occur along which more or less movement has taken place,

Figure 4 shows how a well 3,800 ft. north wvest of the
Péndray irrigation well was effected during the numpning »neriods
of the Pendray well, suggesting major fracturing exists between v//'
them. '

SURFICIAL GIOLOGY

For the most part, in the study &ares, the surficial deposits
gre thin. This cun be observed by studying the isopack nap of the
surficial deposits (figure5). This mzp was prepzred from water |
well drill logs on file with the Hydrology Section of the Britiéh ‘
Columbis, Ministry of Environment. Tablel is a schedule of %ﬁééé_

watei well drill logs and Figure 6 is a location mep for these}wells..
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They are located by giving each well an unique number vdthln the
legal ‘Section and Range it occurs in, f"-

The isooach map shows readily the suspected bedrock channel,
extending from the head of Coles Bay and trending north—east'from
there.

Along the shore-line it was found that commonly the depoéition
was clay over till over granodiorite. Often the till lzyer is
missing though. This till would be the Cordova Till vhich
Clapp (1913) and Halstead (1967) hzve described as a buff to
yYellowish sendy till found lying directly upon bedrock or in
bedrock crevices and depressions. Halstezd (1967) suggests that
this unit mey reoresent the earliest glaciztion of the ares.

Inspecting the schedule of wells (Table 1 ) shows that tne

seqguence: clzy over till over grenodiorite with the till missing
at times is cowwon to much of the area, the picture (Fig. 7) ic a
good exemnle of this secuence.

RECISTIVITY SURVEY

LECTRIC RESTCTIVITY SJURVEYING

Electrical resistivity surveying is a geophysical prospecting
operation, in which meusurements of earth resistivity are wade
from the ezrths surfsce., Figure8 is a nicture of the resistivity
equipment used for this nroject.
Because various types of earth materials generzlly exhib1t¥ _
characteristic values of resistivity, strata of differing materiais
. can be identified; that is, hizhly resistive sands, gravels, and

P A




CLAY

VASHON
TILL

GRANODIORITE

Figure g Shore-line picture showing-
the common geoldgical sequence

clay over till over granodiorite.
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granite can be differentiated from low resistive materials Such as

‘clays, wet silty solls, and fomations saturated with groundwater - '

with a high salinity content. Table 2 gives a resistivity
correlation of some types of materials. _

Resistivity measurements are obtained by using four electrodes
set in the ground. A current is applied to the ground through two
of.these and the voltage drop across the other two is recorded.
The' common arrangement is the Wenner configuration with the
electrodes €qually spaced along a straight line as shown in

| Figure 9.

The apparent resistivity of the earth materials penetrated
are computed from the potential drop, the applied current, and the
electrode spacing.

This value obtained is referred to as the apperent resistivity
of all the materials down to a depth that Ais proportionai to the
electrode spacing. Apparent resistivity is a weighted average of
the resistivities of the individual strata penetrated.

The depth of penetration, for depths above about 100 feet,
indicate that the depth of current penetration is nearly equivalent

to the distance between adjoining electrodes.

When applying the resistivity method, some data from test
holes for geologic control are required. The various de;;ths and
thicknesses of strata penetrated by the test holes, help to
‘detemine empirically some rule that relates apparent resistivities
to known subsurface conditions at the control points. , o
| ( Flectrical resistivity studies can be conducted in two way5°/
‘ f . depth profile and the step-traverse procedures.



Figure 9 The Wenner Electrode CGonfiguration used
during the Project.

Apparent earth resistivity is determined by
measuring the voltage drop between two interior
electrodes when current is passed through the
earth between outer electrodes. Sounding depth
varies with the electrode spacing. Arrangement /
shown is «nown as the Wesnner configuration. |

| [ S o
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In a depth-profile the data is obtained at a single station

or site by taking a series of resistance readings at different T -

electrode spacings and then one plots the apparent resistivity

against electrode spacing.

The step-traverse procedure involves teking readings at a
series of stations, with the same electrode separation at each
station, &long severai parallel lines.

Certain field conditions can interfere with the use.of
electrical resistivity surveying, such as; buried conductors
like pipelines and cables, fences with mefel posts, overhead
high-voltage transmission lines, and water perculating into the )
soil immediately after a rain. | ' . //

RESISTIVITY PROFILES
For the two resistivity profile lines run for this project,
the double electrode interval traverse method was used., This

method employs two electrode spacings-thus, two readings-at each

station on the survey line. The Spacings used were 105 ft. and
52 ft. Using this method and spacing it was hoped that the
materials lying near the surface would differ enough in resistivity
characteristics, so that along the profile lines one could interpret
the material at depth. | |

The location of resistivity lines 1 end 2 end wells used fo:.
controi points are shown on Figurel0. Figurell andl2 are cross-
sections drawn up from lithology data obtained from the wells used ‘

as control points. Below each cross-section, the approoriate'

!,

resistivity profile has been positioned so that . = analysis can v
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~ be more easily carried out. Table 3 is the field data used to construct the
resistivity profiles.

INTERPRETATION

Profiling is valuable when the readings from many stations can be
analysed to establish trends, and-can be correlated against known data from
drill hole data.

Also it must be kept in mind that the material at a particular depth
will not have a resistivity identical to the reading, as the reading
represents a weighted average of all the resistivities present.

Figure 13 is a Sodium Chloride Isocon Map for map sheet 92B.063.2.3.
It is included to aid in the interpretation as the relationship of salinity
of groundwater can provide a basis for evaluating resistivities, as well as
a basis for predicting the probable success of resistivity surveys for
specific exploration problems. '

From Figure 11, line #1 can be interpreted as:

Station 1-9 The resistivity readings verify the profile drawn from the
drill log data. The smaller electrode spacing (52 feet)
shows higher resistivity on either side of the bedrock
channel and much lower through the middie stations which
would verify the existence of the channel as shown by the
drill log data.

At station 6 and 7 the larger electrode spacing (105 feet)
shows lower readings and this could be caused from the low
resistivity clay located there. Also there is the

possibility that major fracturing may exist in the bedrock.

Station 10 This station is offset quite aways out into a field where
the clay layer likely thickens and has caused the
resistivity to be much lower than one would anticipate.



Station 11

Station 12-13
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This shows a very resistive formation close to surface as
the drill logs verify.

The resisitivity readings here are still showing a very
resistive formation but getting less towards the north.

This could be a sign of the highly fractured bedrock that is
felt to exist in this area.

An interpretation of line #2 (Figure 12) is:

Station 1

Station 2

Station 3 and 4

This appears to be 1ike Station 6 and 7 of line #1 and this
correlates with the nearby drill log.

It is hard to explain what occurs here, and it is the only
station that shows a lower resistive layer under a more
resistive one. [ discussed this with personnel from the
Geotechnical Section of the Highways Department and they
felt either the bedrock was deeper and the wider spacing
didn't reach that deep, or, what I feel is a more likely
explanation, that the bedrock is very fractured and
weathered and the groundwater contained in it may have a
higher chloride content. Groundwater with a higher chloride
content is known to exist in the bedrock in the nearby
irrigation well. On October 1, 1980 the chloride content of
the irrigation well water was tested as 171 mg/L.

These resistivity readings appear to show a low resistive
clay over a shallow bedrock which is rising to the north.
This would agree with the interpretation shown in the
cross-section drawn.
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CONCLUSIONS

SUMMARY AND CONCLUSIONS

Using resistivity equipment, two double electrode interval traverse
1ines were run and good correlation was obtained with cross-sections drawn
for these areas from existing drill log data.

Indications of a shallow bedrock channel and variations in the bedrock
fracturing were found with the resistivity equipment but due to equipment
mal functions it was not possible to do further resistivity work.

To delineate the extent of the bedrock channel and possibly obtain data
on the variations in the bedrock fracturing more resistivity lines would
have to be run between the two completed.

In conjunction with the resistivity equipment one should also take
seismic readings as the two instruments are sensitive to different physical
properties of the subsurface materials.
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TABLE ' SCHENULE OF WELLS FOR MAP SHEET 928,063.2.)
RANGE %14 : )
Sec~[Well]Oepth|Surf. |Depth to Surficial |Oepth |[Repor~ | Cumulative Yield (igpe) of Fractures
tion|No. |(Fft) [Elev. |Non-pump- Naterial to .lted in Depth Ranges in feet from 0 to: R "
o LiamsL)] tng wee. (Ft) Bedrock | Yield snarks
(ft) L:;:; (Fe) 1 Uigpmd {00 f 200 { 300 | s00 [s00 {00 | 700
5 2 [500 180. |Flows in 7 21 2.0 {150. |50. |50. |[5u. A 55-hr.pusp test was conducted on this well Oct.
Winter 1974. Initially the well was pusped at 60 Usgpm
Oct.20/76 but after 92 minutes the flow had to bs reduced
13.70 to 40 Usgpm. After an additional 1800 minutes of
pusping the Flow rate had to be reduced to 30 Usgpm.
Stabilization of the water level was not reached
when pumping was tersinated after 55 hours.
6 1 |125 132. ? till 42 8.6 8.6
2 ] 60 { 133. [Nay 1367 | 1-5 sandy clay] 31 4.2 | 4.2 .
: 9 5-31 till
3 167 135. [ 0ct.1965 | 1~10 clay 24 5.0 5.0
8 10-24 till [
& | 720 148. | flows 27 trace| 2.0 4.0 | 7.0 [35. [70. |This well was pump tested for 26 hours at a pump-
' ing rate which varied between 60 and 70 igpa. At
. completion of pumping the water level was 459.18 ft.
6 |200 | 145, Soil € rock 12 12, 11 12
8 50 133. 7 1-13 clay 24 4.2 4.2
13-24 till
9 |.50 | 145 0 1-5 clay 31 3.3 |32
5-31 till
12 {510 130, < 50 9 1. ] 3. S, 9,
7 1 [26.5 ] 108, |0 in winten
3 j30 111, 18 red clay 23 20. .251.75 |20,
8 1 80 { 107. 0 0-2 clay 10 Yield reported as adequate for house, garden and
2-10 till stock. '
2 {150 | 116. | Apr.1968 | 0-2 soil’ 2 .3 |
9
3 [185 | 1la. 7 1-6 clay 8 4.0 4.0
) 4-8 till
4 | 615 105. 0-15 clay 15 20 3.0 4.0 ]5.0 }20.
9 1 |118.5 93. 0-6s0il € clay 27 4.3 6.3
. 6-27'clay ! !
2 1150 93, :
3 | 208 93, clay 21 100 2.0} 100,
10 1 ] 445 90. [Approx.20 jclay 16 20 1.1 15. 20.
2 105 85. Ppr. 1966 jclay 12 6.6 6.8 This well went dry Warch 1979, so now they obtain
10 ' water from nelghbours,
k] 60 78, till 1.6 33 333 ’
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RANGE A1 ] .
Sec-{Well|DepthiSurf. |Depth to | - Surficial |Depth |Repor- | Cumulative Yield (igpe) of Fractures
tion| No. |(Ft) |Elev. | Mon-pump- Material to ted in Depth Ranges in fest from 0 to: Resarks
1(AnSL)| ing Wtr. (ft) Bedrock | Vield .
| (ft) l('}':)’ (Fe) 1 Cioee) {100 1 200 | 300 | 400 | 500 | 600 [ 700
10 & | 100 80. |[July 1964 | 0-14 clay 17. 3.3 3.3 In 1978 or 1979 this well vas deepened to approx. 350 ft.
13 16-17 til} v '
5 {220 | %2. -45 ¢layboravel] 457 50 1.5 ] s0
6 | 290 90. |Approx.80 clay 23 36 Trace|Very. | 30 . . .
7 [195 { eo0. clay 25 30 2.0 { 30 ' . ’
8 [ 323 | 92. May3t/79 Jo-7 clay, till | 13 1.25 |1.25] '
| 1310 7-13 sand, day
9 |50 | 92. | 25 clay 15 80 - .- ' 1.5 ] 40
1 3 J176 46. clay 5 3.3 3.3 .
' 5 | 55 .45, | 12 s0il - 2 5.0 |s5.0
6 [130 | 3. clay € till 20 2.6 2.6
7| 3% | s0. | 12 i-10%180 10 8.3 8.3 -
12 [ 129?] 70. ’ X
RANGE 2W _
VT ] 87 j1es. | o ? ? 18 10 _ ' Pusp tested for 19.5 hrs. at 19.5-24 gpe
3 ? 60. | flows ? . Flows at 1 gpm and is reported to 60 dwy in the fall
s 1|10 | 3. |- 0-12 clay 14 10 [ {10 : .
: 12-14 till ‘
. 2 100 | 30. clay 18 |25 1.5
8 | 1 18 |120, RN W 2.5 2.5 R - \-7
2 | 260 | 114, “{til) € boulders | 80 N .6 ' ) e
2 |120 | ss. 18, {till Cboulders | 48 1.6 1.6 ]
& | 88.f 89. [2inwinted till 28 5.0 |S5.0
June 20/72 :
11.2 ot , .
5| 68 |78, Lune 20/72{ 0-6 clay 29 _ Flowed at 1.0 gpm when drilled in 1959
: 2.5 6-29 till . _ .
8 [101 J90. | 20 bl %2 |16 |16 - —
1 { 92 |25 Obclay | 2 5.8 |s.8 '
' : | a-26 tilt ‘ ) . _
. 8} 90 [38. 26 0-11clay € till | 24 2.8 f2.8' : — e
111-24 clay ) S o ‘ i
9 | sa |n. "1 0-20 clay 3l 5.0 |s5.0 ‘
' 20-31 til} " : . ,
10 1120 |70 [ inwvinter}0-20 clay 2 5.0 5.0 _ : '
20-23 till : : ' : .
11 |140 |80, clay £ till 19 1.4 1.4 B ’ N v
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RANGE 2W
Sec-~| Well|Depth|Surf. {Depth to Surficial [Depth Repor- [ Cusulative Yield {igps) of Fractures
tion|No. [(ft) [Elev. | Non-pump- Material to ted in Depth Ranges in feet from 0 to: Reaarks
(ANSL)] ing WEr. (ft) Bedrock |Yield
(fe) L‘(::) (Fe) ) Cigpa) |00 1 200 | 300 | s00 | 500 | 600 | 700
6 {12 | &8 | 68. till 5 1.5 I1.5 )
13 90 20 0-12clay € till 21 8.3 |8.3
i 12-21 till
[ 16 130 [ a5 clay ns | 2.1 2.1
15 87 58 5-6 clay 17 20 20
16 54 26 till 3.3 3.3
17 60 28 0-4 clay 10 5.0 |5.0 S gpm in winter but inadequate supply in susmer.
. §-10clay 6 till ‘
18 15 40 0 0-17 clay 22.5 4.3 |4.)
) 17-22.5 till
19 {135 75 flows 0-12 clay 37 3.5 3.5
12-37 clay £ til
20 1135 80 [Sept.18/74}0-8 clay 19 This well was test pusped for 5 days at rates of
3.5 8-19 till 19.6, 23.4 and 25 igpe.
21 95 78 [Sept.1963 |2-12 clay 66 15 15
1] }2-66 till
22 | 45 78 [June 1963,]0-9 clay 14 3.3 3.3
5;0verfloud9-14 till -
in theprin
23 | 153 | 110 IApril 1963)1-3 clay . 48 .7 I I
18 3-30 till
30-48 silt '
46-48 till
26 | 103 112 Oct.1964 |1-20 clay 49 4,5 145
10 20-49 till
25 | 104 " May 1973 |1-24 clay . 48 33 |33
. 8 24-48 till
26 | 100 25 6 clay 202 7.5 {71.5 The bedrock 1s described as a soft red rock.
27 | 150 | .118 | Aug.1965 till 69 1.3 1.3 .
30
28 a8 66. | July 1967|263 clay 58 5.0 {5.0
11 43-58 till
29 | 84 } 60 | July 1965|1-8 clay 49 10 10 This well would flow all year until 1971. Wow in 1930
: flows +3 | 8-49 till it does't Flow even in the winter. the witer lewl !
) : rises to about ground level in winter. !
30 | 107 69 clay with some 52 10 10 '
] qravel '
3l j109 121 Jan.1970 till 87 16.6 | 16.6
20 ’ !
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RANGE 2w ]
Sec-[WelT[Depth{Surf. |Depth to Surficial ]Depth |Repor- | Cumulative Yield (igpm) of Fractures
tion]No. |{ft) |Elev, |Non-pump- Material to ted in Depth Ranges in feet from O to: Remarks
(ANSL)| ing Wtr. (ft) Bedrock |Yield . -
+|(Fe) “::tl) (Ft) 1 C19pm) | 10 | 200 | 300 { s00 | 's00 | 600 | 700
6 32 125 125 |Aug.1973 | 0-7 clay 13 1.6 1.6
25 7-13 till -
33 {128 63 flows 1-5 clay 47 6.6 6.6
. 5-47 till
3, | 108 116 15 till 14 5.0 | 5.0
35 g] k] : 5.0
6 B4 111
37 | 160 51 .
38 74 120 jAug.1972 | 0-2 clay 8 8.3 18.3
15 2-8 till
39 75 80 |Oct'72-8;] 0-5 clay 14 6.6 6.6
overflous 5-14 till
in_winter.] .
40 | 300 107 15_ 0-18 sand, silt 68 2.0 2,0 Initislly this well was 68 ft deep but it produced
18-45 clay cloudy water from the overburden.
4568 till :
41 47 108 15 D-7 soil € sand 15 Produces from the overburden. Completed with 5 ft.
7-62 silty clay of .040" slot screen fram 42-47-ft.
2-47 sand
a2 | 2s | 110 40 5-30 till, ion 78 ] .5 N
‘ bo-18 $il1-
%3 | 125 | 108 cTay 2 0 5 |10
44 | 140 126 [an'79—15 j0-15 brown clay 15 30 0 30
Rug.21/79- :
. 3.1
45 15 100 10 12 12
lnﬂ 47 66 7 24 4.0 | 4.0
AT |70 [Sept 19T () 5.9 (5.8
. 0 17-19 till
A8 T4 120 l 7 -12 ¢l 18 5.0 {5.0
Jan 973 Ilz fac g
490 | 90 | 128 |_red clay 23 6.0 6.0 '
50 | 845 66 -45 clay 68 2.0 1.0 2.0
: 5-68 some
: ravel (w.B)
51 [ 425 | 105 0-15 clay 80 2.0 2.0 .
15-48 sand :
48-80 clay
52 | 265 100 clay,graveltsa ] 12.0 .5 12
53 150 | as clay 12 8.0 .0
54 295 05 ) 15 4.0 Trace] 4.0
55 45 05 clay [} 6,01 3 6.0
56 35 88 [3 approx. P-28 clay 40 2.5 .25 { 2.5 .
winter [28-30 sand
I,I 30-40 clay
957 | 245, 35 fe b 28/80 11 soil kE 4,0 4.0
+16:Aug. 21| 20 till
growd 10 gvl-avel ’

ay

v3



Sec-{Well]|Depth|Surf. |Depth to "Surficlal |Depth Repor- | Cusulative Yield (1gpa) of Fractures
tion/No. [(Ft) [Elev. |Non-pump- Naterial to ted in Depth Ranges in feet from 0 to: Rensrks
© . J{AnSL){ ing Wtr. (Ft) Bedrock |Yield
“(fe) Lf;::) (Ft) {iopw) 100 | 200 { 300 | a00 | so0 { 600 | 700
6 58 1150 128 ed clay 13 30 |Trace} 30
39 105 60 [Wov.2/ 73 U-sobr unclny 69 6.0 E.O This well Flowed 5 gpm when drllled 3n Oct. 1075.
. 7.64 20-69 blue clay
F!b}?glao and rocks
— ry
60 | 305 | 66 [Feb.29/80-]0-69 clay, 70 .0 Some water at 185!,
1.0; blue clay
Nov.2/79 -
81 [ 150 | 5 01T redclay | 16 3.0 3.0
11-16 gravel .
62 | 150 30 0-18 red clay 20 16 [Trace| 14
7-20 sandfgravel 90!
63 | 300 k1) 0-7 clay 43 2.0 .5 [2.0
7-26 cla! 3 '
gqrave *
. 24-43 gravel
64 126 28 {Nov.2/79 {515 clay k1Y 20 |Trace] 20 The static water loevel may not be accurate as the
26.50 15-34 611 € well had been in use during the day of the reading.
Jgraniﬁ: rock :
55| §00 78 clay, blue clay[ 51 1.5 I.5
66 125 50 red clay € 10 20 20
- gravel
67 | 200 a1 clay £ rock 30 2.5 1.0 | 2.5
68 | %85 85 clay 29 5.0 .5 T.0 | 6.0
69 125 13 . clay 40 6.0 1.0 | 6.0 i
70 825 66 0-40 brown clay 66 2.0 .5 2.0.
40-48 &}n cla
. ’ ,8-66 tllEgrave )
711 187 88 Nov.12/68 |1-7 sandy clay | &3 10.8 18.8
6 1-27 blue clay
. 27-43 till
2 98 133 Clay € gramte | 27 3.5 13.5
k] 198 130 clay 20 4.5 4.5
[} 200} 135 red clay,dravel] 38 7.5 Trace] 7.5
£ sand, boulden
. blue clay :
—5 | 500 T80 Feb. 21779 Tred clay & J1 1.5 LU 1LY [I.5
: 5.9 boulders.
Bept.?7/79 jgravel £ sand .
: 21 blue clay
o 500 T?8 Feb.29/80 [red clay L) 1.5 -] 1.5 This well was pump tested at 1 igpa For %80 alnutes.
‘9, boulders At the end of this time period the water level was
PDet.5/79 40.20 ft. A consultants regort note; e granodiorite
31.0 type rock was drilled from & to 125 feet and altere
] volcanics with granodiorite intrusions from 125 to
i 400 feet. i
7 122 Wov.2]79 [Soll and granity 1% 17 race] 2.0 | 17 A pump test was run For a total of 1850 minutes at
23.5 12 igpa. The pumping level stabilized at a depth
eb.ZQ;GO ‘of 140.5 feot after 1500 minutes of pusping.

14
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RANGE 2
Scc-|WelllDepth|Surf, [Deoplh to Surficial |Doplth |Repor- | Cumulative Yield (lgpm) of fraclures
tion]No. {(ft) [Clev. |Non-pump- Haterial to ted in Depth Ranges in feet from O to: Renarks
(AHSL)} ing Wtr. (Ft) Bedrock Yield
() l.'(::) (Fe) 1 Uiapm) § 105 1 200 | 300 { 400 [ 500 [ 600 | 700
7] 8 }6r0 110 [Flows in clay 18 15 1.0 4.0 15 [Frou 670—760' there were more fractures and the
winter capacity increased from &.gpm to 15.gpm.
In May {977 this well was pusped for 510 minutes.
The last 465 minutes was at 13.igpa. At the end of
this timo the water level was 340.17 ft.
Y [ 108 pr.207/77 4 5.0 pril 1977 this well was pump tested at 7 igpa for
10.37 80 :gngtes The water lcveg at completion of pumping
as
10 86 148 JApr.19/77 2 6.0 6.0 pril 1977 the well was pump tested at 2 igpm for
17.10 480 minutes. At the end of this period the pusping
. ater level was 25.02 ft.
11 | 450 138 [Feb.29/80 {red clay 4 1.0 .5 1.0 March 1977 this well was pumped at 2 igpn for 480
4.8 boulders inutes and the water level drewdown to 178.32 ft.
chi7479 t completion.
12 | 350 132 jFeb.29/80 }0-10 red clay 12 2.0 |Tracq 1.0 2.0 uep tested March 1977 for 480 minutes at 2 igpa and
’ 4.3 0-12 sand ¢ : : t completion of testing the water level was 74.08 ft.
lSepé 1/19 gravel
.0
1371275 | 122 [Feb.20/79 | red clay € 8 2.5 5 [1.0 | 2.5 unp tested April 1977 For 480 minutes at 2.0 lgp
7.5 boulders n completion of testing the water level was 31 37 “ft.
ct :1’3{78 .
161300 /17| red clay & 13 3.0 1.0 | 3.0 unp tested April 1977 at 2 lgpn Tor 480 ainutes.
12.42 | boulders . . he pumping water leval was 28.63 ft. at completion,
15 | 100 Mar.25/17 | red clay [} 6.0 |6.0 unp tested March 1977 For 480 minutes at 2 igpa.
_ Flowing pand €. gravel . t completion of pumping the water level was 11.07 ft.
16 | 475 106 [May 13/77] red clay 18 1.5 5 11.0 1.5 unp tested May 1977 For 480 minutes at | igpm. The
8.94 final water level measurement was 41.20 ft. .
17 | 200 111 [Nar.25/77 soil 14 4.0 (2.5 |4.0 unp tested March 1977 at 2 igpm for 480 minutes. The .
13.78 inal water level resding was 19.16 Ft.
18 | 468 126 TApr.22777 10-14.5 clay 35 2.0 Jrace} 1.0 2.0 ump tested April 77 for 480 sinutes at 1.0 Igpm and
.1 14.5-35 tlll t completion of testing the water level was 41.70 ft.
19 | 228 131 [Apr.23/M7 T clay o 11 2.0 2.0 pril 1977 this well was pusped for 480 sinutes at
12.63 i a_and the water level drew down to 30.66 ft.
[ 20 | 450 136 JApr. 23/77]  red clay 17. 1.5 .5 1.0 ;1.5 u-peJ in April 1977 at 1 igpa for 480 lxnutes wvith .
8.65 final water level of 30. Bg N
21 1600 148- [Dec. 6/77 clay 29 .5 .5 umped in May 1977 at T igps for %80 minutes uith
: 2.1 final water level reading of 109.01 ft. .
Mar.14/79 o
8.8
27 [ 135 ov.30/79 red clay 10 50 (3.0 5.0 arch 1977 this well was pulped Fo“EUU linutes at
. 20.6 2 igpm with a Flnal vater level -easnreuents of 19. 39
eb.29/80 .
*1.7 '
23 |27 138 [Apr.20/77 | clay and rock 15 2-3 2.0 3.0 Pulg tested April 1977 at 2 l pl For iso -lnutol
13.90 . - e uith a Final water level reld?n of §
25 1500 T 152 [Apr. 25777 {red clay [} ?5 1.0 5 NiELNE Pusped in April 1977 at 1 iqpa or hﬂﬂ ninutes. The
: 23, boulders ) Final water level measurement was $4.00 ft. 1
75 | 200 ay 5777 red clay T2 W .5 ]30 Fay 1977 this well was punped Tor 480 minutes at §
- 29.19 igpm with a final water level reading of 43.73 ft.

93
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RANGE 2M | - . ,
Sec- Depth[Surf. |Depth to Surficial |Depth Repor- | Cusulative Yield (igpm) of Fractures
tion| No. [(ft) [Elev. |Non-pump- Naterial to ted in Depth Ranges in feet from O to: Remarks
(AnSL)] ing Wte. (ft) Bedrock |Yield
(fe) ) ' (Ft) 1 (iopmd } 105 | 200 | 300 | 400 |00 | 600 | 700
7] 26 ] 408 | 168 |[Mar.30/77| clay and rock| 15 1.5 .75 (1.5 In March 1977 this well was pumped at 1 igg- for 480
27.61 . ninutes with a final pumping water level of 125.77 ft.
27 [ 525 | 172 |[Rar.30/77] red clay and 17 1.0 .5 05 1 1.0 This well was pumped March 1977 for 480 minutes at
_ 26.77 boulders . 1 igpm with s final water level reading of 126.61 ft.
. 28 | 300 | 148 - . 12 4.0 4.0
[} 1] 325 | 172 red clay 5 1.0 Trace] .5 | 1.0
2| 120 | 120 |[Oct. 1962 soil 2 8.3 8.3
16 .
31 195 | 172 {Nov.30/79 clay 11 8.0 8.0
29.5 <
Feb.29/80 '
11.0
41108 | 178 Hayl;%s " clay 11 7.5 |17.5
S TR 175 [June T968|T=% cTay 5 10 T30
14 4-6 till
6 45 | 160 |Oct.1968 [1-10 cla 13 20 20 ™
18 10-13 till 3
71160 | 165 [Aug. 1968 till 1T .66 .66
) 26
81 132 | 136 [June 1969] 1-12 clay 17 2.0 2.0
: 1 12-17 till ' ' . .
9 [ 300 | 136 [Flows in 9 12 1t Broken brown rock near the bottos of the well. . .
winter ) The well Flows about 5 gpas in the winter.
10| ;65 | 118 |June 22/72 20 10 10
, 1.5
1 8¢ 1 1% 1.7
12 ] 150 | 150 [July 1871 till 2 3.0 3.0 D
3] 320 | 118 )8 Approx. 2 3 : 3.0
4 | 200 | 166 clay 5 4.0 {Trace] 4.0
51 147 | 140 soil € soft ) 3.0 .5 3.0
granite ¢
16 | 395 { 177 iApprox.l8 clay 19.5 2.5 |frace 2.5
171125 | 170 12.5 6,5 11.016.5
18 [ 200 | 120 25 50170 s )
19 [ 125 | 181 i 17 7.0 7.0
20 [ 165 | 122 ]Feb.1973 J1-10 clay 12 1.3 1.3
- 3 10-12 till
21 1330 9% : clay & rock 17 4,0 1-2 | 2 [}
22| 175 [ 132 |May 1976 |brown clay . 8 4.0 [.75 |4
10 _ .
23 [ 160 ] 142 {Nov.7/79 [brown clay 10 25 .25 | 25
. : 32.5
70 | 300 (158 0-7 soil T3 3.0 |10 |[2-0 [3.0
' : 2-10 clay
10-13 till
251 120 | 128 red clay € 17 8.0 7.0 | 8.0 ‘
. boulder




Sec-|¥ell1Depth|Surf. |Depth to Surficial |Depth Repor- | Cumulative Yield (igpn) of Fractures
tion| No. [(Ft) |Elev. |Non-pump- Material to ted {n Depth Ranges in Feet from O to: fenarks
' (AnSL)| ing Wtr. (ft) Bedrock | Yield .
(Ft) “{::) (Fe) | (dopm) | 100 | 200 | 300 [ 00 | 500 | 600 | 700
8 |26 |51 jl28 red £ blue clay] 12 1.0 .5 1.0 1.0 2.0
g € boulders —_—
27 {125 120 {Approx.15 clay 12 5.0 1.0 |5.0 _
28 | 155 |116 Approx. 18 15 15
‘ 10-15 __
29 /325 118 Approx.15 20 6.0 2.75 | 6.0 _
3 [175 |1s1 Nov.1/79 clay 9 7.0 Trace] 7.0
Approx.32 . _
31 {350 |172 red clay 2.0 nil | 2.0 , —_—
32 |38 |17 clay € till 17 2.0 Trace 1.5 2.0 -
33 298 |181 clay 12 15 25 |18 _
3% 173 (182 clay .20 5.0 Trace| 5.0 ’ o
35 135 {170 clay 9 5.0 2.0 5.0 __
36 130 |129 nogés{,n ‘clay 19 8.0 8.0
Feb.29/80
+.50 -
37 255 |175 clay 19 6.0 nil [ 1.0 6.0 | —
36 | 405 |167 3 1-1.5 | nil A 1
39 275 |168 red clay 3 4.5 |Trace 4.5 —
9 1 83 |lo0 4 clay 21 6.1 5.1 —
2 1160 |118 0 1.8 1.6 S
3 | 57 | s0 |Oct.19/79 | 0-2]1 clay 25 1.6 1.6 *This well had been in use during the day of this:
a.70* |21-25 till reading
~ Hous in the
. winter . —
s [160 | 60 2 1.8 1.6 __
s 215 |[s0 | 3 0 8.0 .5 |8.0 ___
6 [ |n |9 . 0 1.6 | 1.6 _
"1 J %0 |78 0 >, |[>20 —
8 _|116 | 5¢ 2 .5 5 .
9 J100 | 70 jJune ;kl‘ll clay 6.5 2.0 2.0 |*The well had been in use during the day of the .
set.19/79 resding.
29.5%
10 | 150 7123 {Nov.1962 1 1.1 1.1
1 1 10 . ;
1T [ 92 | 50 |Mar.1963 | 2-17 clay 20 3.3 3.3 .
8 17-20 till -
12 {109 68 Dec.1963 clay 8 5.0 - 5.0
2 . .
0ct.1978 '
8-10 4




RANGE 2W
Sec-{Well|Depth{Surf, [Depth to Surficial |Depth Repor- | Cuaulative Yield (lgpm) of Fractures
tion|Mo. [(Fft) [Elev. |Non-pump- Naterial to ted in Depth Ranges in feet from 0 to: Reaarks
_{(ANSL)} ing wte. (ft) Bedrock | Yield
I
(Fe) l_'("::) (Fe) 1 Uiapm) 100 [ 200 | 300 | a00 | so0 | 800 | 700
9 113 | 78 [166 Na{ 1969 1 7.5 | 1.5
6 —
14 |104 110 No;.l%? 2 3.6 |36
. 7
IS [T50 {106 |July 1968 till 2 3.3 2.3
7 L
16 [225 [106 |Aug.1969 | 1-3 til 12 7.0 2.5 | 7.0
22 3-7 clay
Aug.21/79
52.7 : —_
17 {160 [102 |o0ct.1969 | 2-12 clay 18 50 30 |50
26 12-18 till ‘
18 105 [122 |Apr.1969 | 1-4 till ‘ .0 |3.0 .
15 . —
T9 [T50 | 42 |sept.1971] 0-24 clay 36 2.0 2.0
0 28-367ti11 —_
201 85 [150 |mar.1970 till s 5.8 |s.8
1 _—
2T [T20 | 18 | may 1970 tlay 5 5.0 5.0
.8 :
22-] 60 | 68 | Flows 1-18 cla 27 20 20 N -
_ 18-27 till : —_
23 [ 70 | 70 |July 1971] 1-12 clay 13 81 {4l
: 7 12-13 till ' —
26 [150 | 52 | Flows in- clay 3 25 Trace| 25
winter. .
Oct.17/79
7.0 —
25 1717 | s
26 |18 | 60 f;oul part —
of year. ~ .
0ct.19/79 9 vl
. _ approx. 10, .
27 [ 70 | 79 lJuly 1973] 1-12 clay 13 3.0 3.0
20 12-13 till
28 150 {152 ] June 1977 2.0 |15 |20 -
) approx.12 '
29 1275 |l122 red clay 2 3.8 TRace { 2.5 | 3.5
30 _[100 | 68 25 65 |65 —
31 150 |12s clay 10 2.0 1.0 | 2.0 -
32_|18s [1ss ’ 6.0 | 2.0 |Trace| 2.0 T
33 1215 | so 8.0 0.0 [trace] . |4.0 -
36 [440 115 clay € rock 16 5.0 1.0 4.0 -
35 | &1 |50  |oct.1973 clay 8 3.0 |0 -
(]
Flows in .
vinter
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Sec-|Vell Eepth Surf, [Nepth to Surficlal [Depth fRepor- | Cusulative Yield (igpa) of Fractures
tion|No. J{fL) [Edev. |Non-pump- Material to Led in Depth Rangos in feet froe 0 to: Remarks
(ANSL)] ing Wtr. (ft) Dedrock [ Yield
ft) |Level f (i
{F) L (ft) (Fe) | {10p) | 100 1 200 { 300 [ 00 | s00 | 00 | 700
9 |36 125 84 |Mar.1973 | 1-4 clay 10 8.3 8.3
9.0 4-10 till ) —
37 (100 60 4§[Din 0-3 soil 30 30 30
winter; 3-8 gravel and
ground sand .
}:{:f in 7-30 clay :
20 70 red clay + 5.0 2.0 [Tracef 1.5 | 2.0 \
25 15 red clay 1.0 6.0 ({Trace| 2.0 | 6.0 —_—
40385 | 110 5.0 12 [trace| .25] 12 ' o
sl 1360 175 4.0 50 50 50 gpm was obtained within 35 ft. of surface but —
it was cemented off. -
§2 j4S0 144 |Oct.31/79 24 6.0 .5 1.0 | 6.0 #0w-.er felt this was a trus non-puaping water level
LA . as this well had been pumped very little during the day,
43 |[In 126 |July 1973 0 o9 .5
20 . ¢
a4 [285 65 red clay and 9 30 (Trace] .5 | 30
. boulders. . : . .
45 {355 L1 4-18 red clay 20 20 Trace] 1.5] 2.0 ] 20
: : 18-20 sand €
) gravel
46 | 300 84 0-16 red clay 28 5.0 .5 1.0 5.0
16-26 blue clay . -
47 | 440 14S° 9 60 Trace| .5 1.0 | 60
48 200 80 red clay and ? 4.0 [Trace| 4.0
boulders
LY I ¥4 71 |Flows? clay € gravel | 30-40 | 8.0 .5 8.0
- st 28 '
50 | 245 89 ll:.lJITQ red clay 11 % Trace L) :
2.8
Aug.21/79
0.4
51 12715 55 ] 15 nil | .5 15 :
52 |350 | 172 | ted clay and 18 10 .5 2.0 10
. boulders , : -
53 }280 105 [ Sept.?/79] 0-8 clay 8 20 8.0 20
"~ 51.8 6-8 till
Feb.29/80 .
, R : S
sS4 | 328 110 soil 16 1.2% 1.25 When inltlallz drilled in April 1978 this well obtained
. - 12 gpa at 55-60 feet but in Sept. of 1979 the owner had
o . quantity problems and had the well deepened.
55 ] 273 | 145 soil 7 3.0 3.0
56 | 620 156 Approx.80 | soil 4 20 _ 20
57 | 9¢ §5 | Apr.4/79 | clay - 35 2,9 | 2.9 ;
43.7 —
58 | 75 | 77 | apr. 1973] 1-31 clay o 7.0 | 7.0 I
5 31-44 ¢l




7L 7
Sec-{Wel)]0epth[Surf. |Oepth to Surficial |Depth |Repor- | Cumulative Yield (igpe) of Fractures
tion|No. [{ft) {Elev. |Non-pump-| - Material to ted in Depth Ranges in feet froe 0 to: Remarks
(ANSL)] ing Wtr. (ft) Bedrock | Yield —
(Ft) 'ﬂ'(';:, (Fe) 1 (hopm) 1100 { 200 | 300 | 400 | 500 | 800 | 700
10 1 70 35 clay /3 5.8 5.8 i ,
2 |13 32 [Sept.1962]| 1-19 clay 22 5.8 5.8 *Hell may not have fully recovered as it was pumped for
9 -1 19222 till domestic paurposes prior to this reading.
Oct. 7/79
27.0* —
3 | 77 | &5 |June 1962] 1-10 clay 15 5.8 |5.8 ,
7 10-15 till :
[} 15 25 |July 1963] 0-2 ¢l 11 .1 }3.1 .
‘A 2.1t
5 {785 33 |Nov. 1963] 0-14 clay. 18 15 15
6 14-18 till
6 60 2 Decél%b clay 9 10 10 .
7 (130 | 30 |April 1969 0-11 clay 19 3.8 2.8 -
20 11-19 till .
8 |158 3 |April 1969 2-1? clg! 18 2,9 2.5 -
8 16-18 till s
9 {124 35 |Aug.1966 | 1-16 clay 22 . 5.0 5.0
19 16-22 till
10 {100 31 lJune 1967 0-9 clay ° 22 5.0 5.0
20 9-22 till y -
Oct.11/79 -
28.3
1 ]122 3% |Sept.1968) 1-8 clay 12 6.6 6.6
15 8-12 till
12 1225 |. 35 |[Sept.1967] 2-11 clay 14 10 1.5 10
.. 15 1114 til} —
13 123 43 [June 1972 1-21 clay 22 16.6 10.8]
o \ 10 21-22 X ———
14 20 | 3% |June 1970{ 1-10 clay 14 8.3 8.3
’ 20 10-14 till . —
15 |139 33 |Mar.1970 | 0-6 clay. 9 13 13
6 6-9 till :
16 |1SS 82 |(0ct.1972 | 1-18 clas 19 1.2 1.2
| 22 16-19 till " :
17 {150 50 (0ct.17/79] 0-23brownclay| 28 30 Trace| 30
Fobolyao | 23-26 gragel € '
flowing |-
18 175 |- 36 0-27 clay € 27 6.0 nil | 6.0
gravel ]
19 {300 65 0-19.5 clay € 19.5 8.0 |[Trace| 4.0 | 6.0
. gravel . 0
20 {100 | 42 |Oct.12/79] 0-22 brown clay} 25.5 8.0 6.0 . i
’ 26.5 22-25,5 gravel : ' :
Feb,29/80| - - i

LU B

et tr

12



RANGE 2W
Sec-|Well|Nepth|Surf. ]Dopth to Surficial |Depth |[Ropor- | Cusulative Yleld {lgpm) of Fractures
tion|No. {(Ft) jClev. |Non-pump- Naterial to ted in Depth Ranges in feet from 0 to:- Remarks
(ANSL)| ing WEr, | (Ft) Bedrock ] Yield
ft) |Level ft i
(e [Lerel, (Fe) {(1owa) 1105 | 200 | 300 | a00 | s0 | s00 | 700
10 21 | 250 85 Ap;.28/80 clay 10 4.0 -] 4.0
2.8
Oct.15/70
. 25.60 —
22250 | 3 - fo-16soi2 e clay | 18 4.5 |[Trace] 2.0 4.5
3| 250 kFd 0-13soilCclay} 13 10 Trace|] 4.0 | 10
24 | 150 40 . j0-29s0il Eclay| 38 4.0 {Trace| 4.0 :
29-38 gravel &
: broken granite
25 | 150 35 0-13 clay 13 8.0 1.5 6.0
26 1125 50 |{Flows in | 0-14 clay 14 10 2.0 10
winter .
27| 250 48 | Aug.10/79] 0-2 soll 15 3.5 1.0{3.75 .
: 48.6 2-10 till
Feb.29/80] 10-15 clay €
18.8 gravel
28] 270 50 | Aug.16/79] 0-5 clay 16 4.0 .5 2.0]4.0
3.8 5-11 gravel
Feb.29/80f 11-16 till
+.4 . -
291425 §5 | Flows in | 0-15brownsoll] 15 2.0 .5 X 2.0
: winter 1
30| 90 36 | Oct.12/79
. hoe:38/80
Pe:1
RANGE W
L 11108 niAa “clay 10 410 +10 Large flow lf 05.-100 ft. At 10 gps bailing nade little
- ‘ . : ‘ impression on water level.
2 |10 33 Pune 19/72] clay € till 14 +14 +14 Betueen 103-110 ft. a very large flow of water is
26.3 ) Feported. : .
3 91 | &1 0-23 clay Otill] 42 5.0 5.0].
23-42 till U
s 130 | 20 0-16 clay 35 8.3 8.3 K
16-35 till .
5 {200 20 |Approx.30 | 0-25 clay € till] 25 3.3 3.3 .
6 | 120 22 ' 0-4 clay 15 1.25 | 1.28
4-15 clay € till
7 {112 30 | Dec.10/79}0-19 clay 19 5.8 5.8
e | 10 0 2.3 2.3 ) :
asmfove
9 | 125 40 0-11 clay 14 1.0 | 1.0 |
. 11-14 till : : . . : N , :
10 | 185 28 |10 Salt water problem occurs if well is pusped too long.
nmiso ! 30 | _. J3 3 : :

L s et R e

ag

R et I e



RANGE 3W : .
Sec-[WelT[Uepth[Surf. |Depth to . Surficial |Depth Repor- | Cumulative Yield (igpa) of Fractures
tion/No. [(Ft) [Elev. | Non-pump- Material to ted in Depth Ranges in feet from 0 to:
(ANSL)| ing Wtr. {fe) Bedrock |Yield Renarks
| L'(f'tl, (Fe) 109} | 100 | 200 | 300 | 00 | 500 | 600 | 700
5 12 {100 | 43 Mar.1967 |0-7 clay 14 4.1 4.1
13 7-14 till .
13 |225 | 20 0-10 soil and | 10 8.0 |Tracd .75 |- 80 -
’ ) broken rock ] -
18 j220 | &) ApZ? ‘.2180 0-17 clay 17 2.5 |Trace] 2.0 |2.5
Set.19/80 '
40.3 —_
15_[110 | 32 clay 22 5.8 | |s.8 ____
16 | 84 30 clay, till 12 2.0 2.0 '
17 | 280 41 : 0-19 clay 19 S0 |ni) } 2.0 {50 Approx. 50 gpe of salt water at fracture at 280 ft.
6 1 |12 36 Dec5;973 till 6 6.3 4.3 : .
2 [98.5] 2 clay 6 1.6 1.8 -
3 | 100 30 soil 5 5.0 |5.0 .
T 167 | o 0 5.0 5.0
_5 | 110 | 28 |Approx. 12] till S le8 |le8 _
_5 ] 115 26 clay 9.5 2.5 2.5 . .
1] 8 | 28 clay 6 lo |10 -
8 142 | 21 | Feb,1962 | 0-4 clay 9 3.0 1.5 3.0
1 u 4-9 till -
9 | 100 96 Oct.1965 | 0-13 clay 15 12 |12
N I e I 13-15 til} . .
10 | 103 |. 80 | Wov.1965 | clay 8 3.3 |3.3
. o 18 )
i1 96 53 | July 1967 0-15 clay 18 .5]78
: .8 . 15-16 till : P
12| 61| 68 AuTél%? clay 1n 10 |10
13 125 | s [ mer.1072] 1207 clay ' 7.5 7.8
8 17-45 till , _—
14 55 63 |Sept.1968| 1-10 clay 12 20 {20
1200 | 10-12 tild A .
15 | 105 61 [Oct.1968 | 1-20 clay 3% 6.8 6.6
. 18 | 20-3% till ) I
16 { 178 | 66 |[Dec.1969 | 1-15 clay 23 5.0 5.0 .
¥ ] 15-23 till __
171 80 { 110 |July 1969] 0-4 clay 8 6.3| 6.3 -
14 4-8 till L
5[0 | 48 |June 2;/06 clay 8 1.5|.8 | 15
. 8. e
191255 N red clay € 12 2.0} .251 2.0 P
boulders ‘ , '

e

%



RANGE N
Sec-[WelT[Depth|Surf. |Depth to Surficial |Depth |Repor- | Cumulative Yield (igpm) of Fractures
tion|No. J(ft) [Elev. |Non-pump- Material to ted fn Depth Ranges in Feet fros 0 to: f
. (ANSL) ing wWtr. (ft) Bedrock |Yield ' Reaarks
(Fe) “(":t‘) (Fe) 1 Comw) 100 T 200 | 200 | 400 | 500 | 600 | 700
6 20 | 130 95 brown clay 8 7.0 {Trace]?.0 —
2] | 200 | 118 red clay a? 4.5 1.0 }&.5 -
22 | 335 1 clay 16 8.0 TraceLlrace 3.0 | 8.0 —
23 | 85 | 56 |Approx.15 | red clay 5 4.0 [s&.0 _
26 | 175 75 clay 13 5.0 1.0 | 5.0
? 1 67 60 ]Overflow | D-13 clay 20 5.0 5.0
in winter] 13-20 clay,
gravel . . - .
2 82 38 clay 10 3.3 33 —
3| 110 2% 0-5 clay 15 5.0 5.0
5-15clay € tilY -
6] g0 | 30 15 0-13.5 clay. *| 25 8.0 | 6.0 .
, 13.5-25 till ___
S| 114 | 28 JJune23/80 | 0-16 clay 30 4.1 5.1
. 3.9 16-30 til .
) 45 28 0-8 clay 23 1.3 1.3
8-23 till - _
7] 120 50 clay - 12 4.5 . 4.5 _—
81 94] 70 |Aug.21/79] 1-2 clay 9 1.6 | 1.8
. 40.9 2-9 till
Feb.29/70
9.9 _
91 140 | 91 Piunelo/72 S.0 5.0
15.6 . ’ -
101 173| 56 | Sept.1969] 0-23 clay 30 4.1 4.1
15 23-30 till _
11 22 e 0 4.0 5[ 6.0 —
12] 200 122 - clay € sand 30 1.0 1.0 —
13 44 70 Augiolﬂz soil 2 41 4.1
] ars| toe | red clay 6 8 1o s.0
15 180) 58 | Flows in | red clay and 9 5.0 | 10| s.0
S winter boulders
_ 18] 220 12 red clay ? 3.t {Trace| 1.25] 3.0
17] 115] 0. red clay and 3 4.0 [2.5 | 8.0 —
— boulders : -
18] 150 100 red clay 5 4.0 {Trace| 4.0 _
_19] a02} 100 m 3.0 1.5 ]3.0
20| 272| 70 [Sept.79 | 0-2 soil 25 60 751 60 -
Approx.5.0] 2-22 brown clay
July 8/80| 22-25blue clay
flowing € gavel




¢ AN 4
ANGE 3W ’ . :
Sec-| VeIl |Depth|Surf. [Depth to Surficial |Depth |Repor- | Cusulative Yield {igpa) of Fractures
tionHo. [{Ft) [Elev. | Non-pump- Naterial to ted in Depth Ranges in feet from 0 to: R""k:.
., |(aust)fing wer. (ft)  |Dedrock |vield
(re) | Loval e 1) 1yo0 | a0 | 300 | a0 | 500 | 600 | 700
? 21 | 303 | 128 0-12 clay 12 80 .25 |60
22 | 200 | 136 10 A0 4.0 T
23 | 263 | 114 |may 1979 | clay 6 brown 5 3.0 p.o 2.0 {3.0 -
15 soil ‘
8 | 1] 87| 60 soil 2 3.3 b3 -
2 [ 100 | s0 s0il 1 3.3 pa _
3] 65| 60 foo soil 2. |13 ) _ , .
A | 52 ] s0 clay 16 1.8 2.5 Goes dry in summer - -
5 {280 | 60 4.0 2.0 4.0 _
6] 6| 40 el 2 1.6 s o
71181 9 |Jan.1965 | 0-5 clay 14 4.1 4.1
16 5-14 till -
8 93 | 110 Sdpsolnl 1-8 cla 20 5.0 5.0
8-20 til _
9 [ 152 | 98 2.8 2.9 e
10 | 325 98 clay 17 5.5 5.5 5.5 |5.% 5.5 . —
11 | 300 | 110 26 1 1.2 1.0 | 1.25 —_
| 121 295 | 1o _ Lgnvel € sand 25 1| s.0 5.0 -
13 | 215 | 122 y 27 1.0 1.0 —_
16 | 250 | 115 . 12 4.0 25 11.5 |4.0 p —
15 | 272 A8 : 4.0 .5 4.0 _— ’
16 ] 325 | so - is011 € Joose rock] 12 12 .5 12 - .
17 | 230 7% soil ] 25 Trace| 25.2 | 25 —_
10 | 380 | 90 Lhy ¢ soft rocki 27 5.0 Trace| 5.0 —
19 {230 | 75 6 15 15 i
9 1 [120 | 65 Pune22/72 o
: 43.5 4 —
2] 0] s s0il s 8.3 0.3 : .
3] 60 A5 lapril 4/79 0 10 10 The water level reading may be in srror as the ’
: 33.90 well had been pumped during the day and full -
recovery may not have occurred.
[ ]

.
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Tt RESISTIVITY CORRELATION OF MATERIALS

(. s - TABLE 2

h _ RESISTIVITIES OF IGNEOUS & METAMORPHIC ROCKS
— —
’ : ) Reaerivery i oxwen
. ‘ " Roex Locarry | Iwvaemoaron | D | Pase || Iatermediate Condustors
Glala|ainin)a
Specimens
Diabase Idaho Sundberg. 3 3.1
Granite 1 Bavaria Hunkel ] ]
Deve inn slate | Hars Ebert 2
”» [ ] [ ] " : h.a
Porphyry,schis- 8. Australia| Edgo & 100 3
tose Laby : '
Serpentine Eve & Keys $-1-3
Diorite Bavaria Hunkel 3 1
. *  Gabbro Mincville | Leo & Boyer| D.C. 1.0—11.4
Garnct gneiss | Davaria Hunkel 3 3 J
Hornblende Mineville | Lee D.C. 1-0
gnciss .
Gray biotite Lee & Boyer D.C. 4
gnciss “ .
Sycnite .| Bavaria Hunkel |
In Situ
Graphitic schist| Normandy | Schlum- 16 1
' . berger
8chists Missouri Poldini ]
< Hard  ecale. | Belgion Geofiroy & 2-1.1
schist Congo Charrin :
Mica schist [Washington, [Gish & 16 1.8
(hard packed)] D. C. Roopey
Quarts  por- | Newlfound- | Kiblstedt 3.4
phyry Jand
{alightly al-
tered) ;
Keweenawan | Michigan | Hotchkies, 10-18 )| 11.2]—{4.4]
lavas el. ol. |
Greenstone " Rooney 16" 1.1
Porous trap- ~ . 10 1.6
rock :
Pre-Cnmbrian | Sweden Sundberg 3-8
Granite Washington,! Gish & &
. D. C. Rooney .
Slightly altered | Oantario Kiblstedt 1 200 2.4
. sycnite 3.7
Massive vein - - 200 2
qQuarts
Diabase Michigan Rooney 18 4.6
Berpentine Ontario Kihlstadt 200 .1
. . l




R AN
TABLE B (ConT’n)
v RESISTIVITIES OF CONSBOLIDATED SEDIMENTS®

Kroined  ss.
pale green to
ellowish and
ufl; containe
thin bede of
lignite

Hocs Locavrey on D,
- Shales and Slales :
Chattanoogs Cent, & south | Hub- 50
shale (Dev.) Iilinols bers -
Shale & glacial - - 80
© drife
- Nonesuch shale | Houghton Hotch- 10-18
: . Co., Mich. kies,
: el. al,
8hale W. Havcook, | Rooney ]
Mich,
Slats Lee, . 0
Joyee,
&
. Boyer|
Clay (wet) Jugoslavia Locha- D.O.
berg
&
Stern .
Qrioneld argil- | N} _eco. 23, | Erd- dip32®°] 16
lite T32N R20W,| mann
Flathead ‘
Co., Mon-
tana
- it
strati-
. Beca-
tion
d to
strike
Grinneld argil- g . dip32®| 16
lite (Water's
Edge) 1 ¢
strike
Argillite (Mis- | Bee. 27, T 32N d dipai®| 10
soula group); R20W, Flat-]
pre-Cambrian,| head Co,,
thin-bedded, Montana d ¢t
platy argillite; strike
rescmbles .
Grinneld
Conglomergles
G'e“ cons'om. Elgl.e lebof. Ho"ch' l&l‘
erate outcrop | Mich, kiss,
L. el. ol,
Calumet & Hecla| Michigan Rooney 60
conglomerates|
Sandslone
Eastern eand- | Michigan Hotch- 10-16
stone kins,
: el. al.
Esstern sand- .- Rooney 16
stone
Muschclkalkes. | Lorraine Bchlum.) 18
(Trinssic) berger| .
Bandatone (Ter- Coal. Creek | Erd- dip = | 16
‘tiary Oligo-| Road, Flat| mann| ale
eenc); soft, | head Co., most
friable; ex- Montana 0
tremely  fine .

ResteryviTy tn onu-ct

19 iv)ie

1.4

0.6

8.
7.

6.4

3.611.2
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TABLE 2 cont'd = .

RESISTIVITIES OF CONSOLIDATED BEDIMENTS

o ————————

i.ou _ Locaurry "":,':"" Dll: Fane. le* Remmmvrr v one e
] 100 | 30 |00 {10300

Armorican es. | Normandy Bchlum- : 1

. compact 8ili- berger
ccous-Ordovi.
elan

Ferruginous Bwitzerland | Koe- 4
sandetone nigs-.

(Jurnssic) berger
Limestons ]

Muschelkalk 1s.] Lorrainé 8chlum-) 10 ]
(Triassic) berger,

Limcstone with | Algeria “ 1.2-
lenses of 4
hematite

Muechelkalk Lorraine - 18 1.8
ooliticls. (Tri-
assic) . .

Limcstone Mississippian | Poldini 34

(Missouri)

Biyeh ls., bard | BW cor.eec.b | Erd- dips4® | 16
homogeneous,} ‘T20N RISW mann}- 10 6.8l-1.4
dark bluish- Flathead to 120 1.5
gray, siliceous; Co,, Mon- strike - Bo 1.4
magnesium tana 1L -0 10 3.6
l2.; pre-Camb. strikd 20 g:

e
6.9
6.1 .
| 8.1
SESISTIVITY CORRELATION
2 ¢ ¢hm-om -
Ohm-fr. (For Barnes Methos) Types of Moterials
5% 10 1000 fo 2,0C0 Wet to moist dayey soils
10 %0 3,000 10 15050  Wet to moist silty clay and
ond 1ilty soils
50 o 300 15,000 to 75,000 Moist to dry silty
. ot ond sondy woils
500 10 1,000 30,000 o 100,00  Wall-fractured to slightly-
: froctured bedrock with
moist soil filled crocks .
1,000 100,020 Sond ond gravel with sil?
1,000 to0 8,000 100,000 to 300,000 Slightly fractured bedrock
.- with dry soil filled cracks.
Sond and gravel with
loyers of silt.
8.000 (plus) 300,000 (plus) Massive bedded and hard

bedrock. Coarse dry sond
end gravel depaesits.
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TABLE 2 (cewT?)
RESISTIVITIES OF UNCONSOLIDATED FORMATIONS (MOSTLY

QUARTERNARY) .
M Rustenivery i osney
Fonuinien Leosavery Invasmieaven Je®| Pane
100} 100 | 10 1w 1080
Marls )
Marl & gypsum Cermany Bohlume. 10 3-1.2
berger
Marl & gypsum Algeria bl 16 1-3
Jarnisy marls Lotraine e 18 5
Masls “ Geoffroy - 7
_ Clay ' : '
Clays with Mg salts - | Australia Rooney 10 1-2
Clay (wet) Palestine Lochnberg D.C. | -4
Boulder ¢lay (no ] Montana Erdmana 10 . 2.1
gravel) 20# 3.8,
Marioe clay Ontarlo Hawkins E.O
Dry clay New Jersey | Feldman 40 me.b .1
Wet clay “ - - 8
Boulder clay (wet) Montana Erdmann- 20 1.1
Alluvium and Silt
Alluvium (moist) Montana - 30 2.3
Bilt (dry) b ol 5 2.0
- 10 1.3
20 1.4
Glacial  out-wash | Washington d 10 1.3
(dry) (state)
“ ! - 10 1.0
[ ] - L] o lo . .l
Fluvio glacial ill . “ 20 4
(wet) 40 7
60 .9
100 .9
Glacial Connectiout| Leonardon : b
River gravel (wet) Montana Erdmann 10 1.2
Yellow river eand Bundberg 1.7
(3.3% moisture)
Yellow river sand - .3
(0.86% moisture)
Btream gravel (woet) | Montana Erdmann 10 .3
‘ 15 .3
- : . 20 2
River gravel (wet) Colorado - 10 .8
10 6.5
10 .8
9|
S me. = megasysies = 108 oyules,



TABLE 3 RESISTIVITY SURVEY FIELD DATA

OPERATOR: D. Johanson

EQUIPMENT DESCRIPTINN: Soiltest Incorporated Model ER-2, Farth Resistivity
Ifeter

I.OCATION OF SURVEY: Ardmore Area, Saanich Peninsula
TYPE OF ELECTRODE CONFIGURATION: Wenner

PROFILING SURVEY: Double Electrode Interval Traverse using 105 ft. and
52 ft. Electrode Spacing

LINE #1 DATE: OCT. 4, 1980
STATION SPACING INST. DIAL INST. MULT COMPUTED APPARENT  CTOMMENTS
NO. READING FACTOR RESISTIVITY IN '
OHM-FEET
1 1051t. 650 01 892.,5 In front of tennis

courts and line
passes over a stav>
wire wound pipe
and electric line.
Reading on meter
fairly stable.

b2ft. © 1475 .01 774,.4 Over time it

, drifted a 1little,

2 105f¢t. 490 .01 514,5 Reading a little
insensitive,

52ft. 470 01 - 246,75 Reading a little
P insensitive,



‘

LINE#1 Cont.
STATION SPACING INST. DIAL INST, MULT COMPUTED APPARENT COMMENTS
NQ : READING FACTOR RESISTIVITY IN '
OHA-FELT
3 losft. 890 .01 954.5 Very good null.
5eft. 550 .01 288,75 Very good null.
4 105ft. 66 .1 693 Very good null
52ft. 680 .01 357 32:-;71éood null.
5 105ft. 1183 01 1742,15 Good null.
600 .01 315 Good null.
6 105ft. 30 9 315 In pasture about
40 ft., from wire
: fence, Good null,
52ft. . b3 o1 . 278,25 Good null,
7 105ft. 575 .01 22.6 Good null.
52ft. 586 .01 307,65 Good null
8 105ft. 127 .01 1334.5 Good null.
52ft. 1420 .01 745.5 Good null.
9 105ft. 1461 .01 1534.05 Very good null.
52ft. 1842 .01 967.05 Good null.



sy .

LINE # 1 Cont

STATION SPACING INST, DIAL INST. MULT COMPUTED APPARENT

COMMENTS

No. . READING FACTOR  RESISTIVITY IN
A O}t~ FEET
3¢ 105ft. 524 .01 550.2  Good mull.
52ft. 602 .01 316.05 Good null.
11 105ft. 290 .1 3045. Good null.
52ft. 390 1 2047.5  Good null.
12 105ft. 2475 .01 2598.75  Good null.
 52ft. 2747 .01 1442.17  Good null.
13  105ft. 1330 .01 1396.5 Good null.
52ft. 888 «01 466.2 Hard to repeat
rea_d:lngs. '
LINE #2 0CT, 11, 1980
1 105ft. 395 .01 341. 25 Some’ driftihg.
- 5oft. 384 .01 201.6 Good null.
2 105ft. - 318 .01 333.9 Good null.
52ft. 819 .01 429,97 Good null,
3 105ft. 700 .01 735.  Good mull.
~ B2ft. 568 .01 298, 2 Good null.
. 105ft. 567 01 616.35  Good mull,

- 2p



LINE #2 Cont
STATTON * SPACING

INST.DIAL INST. MULT COWPUTED APPARENT  COMMENTS

NO&: . - READING  FACTOR  RESISTIVITY IN
s OHM~FEET
47 " soft. 768 .01 403.2
5  105ft. 838 .01 879,9
52ft. 663 . .01 348.07

Good rull (slight <
drifting)

Good mull (Began
to rain).

Good null.

4 4




W-372

British Columbia _ Eniromen MEMORANDUM

WATER MANAGEMENT
BRANCH

To: J.C. Foweraker, Head Date: April 29, 1985
Groundwater Section
Water Management Branch Our File: 92 B/11

Re: ResistiVity Survey Ardmore Area, North Saanich

Please find attached a report completed for Geography.476 at the University
of Victoria in the fall of 1980, entitled "Double Electrode Resistivity
Survey Ardmore Area, North Saanich."

It draws much of its data from my report "Hydrogeology of Ardmore Area,
North Saanich" and was initially to be incorporated into that report.

This copy of the report was prepared for the Groundwater Section N.T.S. file
and I hope it is found to be of interest.

Cart

Dave Johanson
Technician

Groundwater Section
Water Management Branch
387-1115

DJ/dma
Attach.
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"isocon values for sodium chloride in ppm
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LEGEND

i SERIES BAANICHTON all,\WNIOAN TOLMIE LANGFORD COWICHAN qmucum ROVGH
oc g oo .
2108
TYPE AND Cla Gravelly sandy loam ine aandy loam Loary sand Clay loam Loam; d Variely of rock AB anas
oL ' F""v Toarn Sandy loam Cravelly loamy aand [ Y STk 5
am
Eﬁm’l‘y elay loam
SOIL GROUP Acid Dart Rrawn Brown Poduolin Dark Grey Gleinalic lack Dark Grey Glelsalie Brown Poduolic
Foreat
DRAINACE Well drained Well drained Poorly drained Well denined Pootly drsined Ityietly drnined Varinble drainage
DOAMINANT Gently sloping Undulating to ateeply | Level to depressional | Sloping to gently Level to depressional | | ovel 1a gently sloping || Mountainons
Torocrarny nluping ol L] &
STONINESS Few 10 rtone free Moderately o very | Sione free Few to many sianes Stone free Few to excenively cob- || Very stony
stony bly and stony
ESCRIPTION O 2 inchen of dnrk brown | 18 to 20 inchen of pale | 8 10 0 inches of ve w 1o |1 Imm -t very | 8 10 B inches of dark 136 10 44 inches of | Medrock with thin mail
GIN S01L granlar and permee | hrawn and 1At | dnek brown to bir Frty brown to black rellnwl-h brown rad- | ot soil maderial, much
abls clay lonm or | yrllowis noper- | geanalar wnd poeme Vo e e pale lirown are rork.
elay (A over 16 to | meable granuinr §  ahle fine snndy o jAY over 3 te
I8 inches of yellow | grovelly sandy lonm 1o mndy [N 0 to | {nebes ol very pale
brown. t i conere | (Au); over 4 e inches of yellowish rown, Honty ravelly lonmy -.uu
bloeck tionary ’urmmano w h brown highly prrmes g‘"‘i e subanguisr (1), wver pile hran
clay (1), over pa (D) over & grey com- N abile Joamy sand or loe rlnrM-?.-xlr oF grey o
brown, pmt and very tlowly n;uTn Wocky lonm, often wravelly L“M o ""“‘“J gravel (C
slowly perm rmenly nvelly y  clay ]mun or stony (I1); over y  plastic i
mansive Toaring. du l-nd:r lonm Gl (C) (AN, over R 1 roy very dow y per- ::L wht.y i
©) inches of mmm. able gravelly «l nc,
brown to yellows -ndy lowm till (D) |, ' ¥ p
brown highly mottled i
' andd wlowly permenble .
wndy clay (11,), over e
Frey, compact very
slowly r:rmnhl'
mmn clay (D)
CONVENTION 9
¢ —clay
el — clay loam -
scl — sandy clay loam
sil — silt loam
1 —loam
fsl — fine sandy loam
&l — sandy loam o
gsl — gravelly sandy loam
Is — loamy sand
%ls — gravelly loamy sand
. ¥ v— rock outcrop
'
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