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A. THE CONCEPT

Weberville Country Estates is located on the NE 35-84-22-W5 in Im-
provement District 22. It is designed to provide an attractive country
residential development within the "primary development area" as defined
in the I.D. 17/22 Country Residential Study by the Peace River Regional
Planning Commission.

This multi-parcel development is ideally located 5.5 miles north of
the Town of Peace River on the paved portion of Secondary Highway No.

743 directly across from the new Weberville Community Hall. When the
development is complete access will be provided by means of a looped road
system from the north boundary road.

The site slopes gently from west to east. A mixed age poplar wood-
land covers most of the quarter with the exception of an open field in
the northeast corner and an existing country residential lease (proposed
lot 36) in the southeast corner. An intermittant drainage course is
located in the north portiontof the site.

An Outline Plan was approved for the site on June 20, 1979. (see
attached Approved Outline Plan). The Geotechnical Investigation by
Hardy Associates (1978) Ltd. was used to support the outline plan applica-
tion (see attached Supporting Research section). The plan provides for a
three stage phased development on the basis of private water and sewer
services. With the exception of lot 36, all lots will range in size from

3.2 acres (1.3 ha) to 5.0 acres (2 ha).
\



B. STAGE 1

The Stage 1 subdivision application was submitted to the Peace River
Regional Planning Commission where it received approval on April 1, 1980
after evidence of sufficient water quantity and quality was submitted
using a well drilled on lot § (see attached Stage 1 Approval). This
thirteen lot subdivision is fully serviced with overhead power from Alberta
Power Ltd. and natural gas from North Peace Gas Co-op Ltd. Wells have
already been drilled on eleven lots. The roads have been accepted by

Alberta Transportation and they are now under the control of I.D. 22.

C. STAGE 2

The development of nine additional wooded lots are provided for in
Stage 2. However, it was stated quite clearly on the Stage 1 Decision
Form that prior to Stage 2 or 3 approval evidence of water quantity must
be proven to the satisfaction of Alberta Environment by using their
guidelines for conducting pump tests.

Accordingly, wells were drilled on proposed lots 16, 23 and 30.

Pump tests were conducted on the wells in lots 16 and 30 using Alberta
Environment quidelines. Iots 16 and 30 were pumped at rates of 9.61
i.g.p.m. and 4 i.g.p.m. respectively. A groundwater aquifer evaluation
was conducted by H. J. Porter and Associates (see Supporting Research
section) with particular emphasis on lot 16 since it lies within Stage 2.
It is anticipated that the twenty year yield for this well alone is suf-
ficient to hypothetically service all lots in Stages 2 and 3 including

lot 36 which is already serviced by a private well.




Evidence that the water from lots 16 and 30 is potable is included
in the attached Supporting Research section with the groundwater aquifer
evaluation, pump test and water well results.

At the I.D. 22 Municipal Planning Commission meeting held on April
28, 1981 the Commission approved Stage 2 at the request of the owner,

Guthrie Holdings Ltd.

D. STAGE 3

A request for Stage 3 subdivision approval will be made once develop-
ment in Stage 2 has been established.

This fourteen lot subdivision on the south portion of the quarter

section will complete the Weberville Country Estates development.
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i peace river

| regional planning commission

200 windsor court Qur File: 79.P.463
9835 - 101st avenue Your File: 7806
grande prairie, alberta t8v 0x6 D : April 14. 1980
(103) 532-0988 PEe: AP i

Bradwill Consultants Limited
Box 2038
PEACE RIVER, Alberta

* TOH 2X0

Dear Sivr or tadam:

RE: ___ Phase I, Pt. NE% 35.84.22.5. I.D. 22. Guthrie.

The Subdivision and bevelopment Committee of this Commission has approved the above
sudivision applicaticn subject to the conditions(s) shown on the enclosed "Decision
Form". If you are not satisfied with any of tne conditions of approval, you have the
right te appeal within thirty (30) days. of the date of this letter to the Secretary,
Alberta Planning Board, 9th Floor, 9925 - 107 Street, Edmonton, Alberta

Please note that this approval is valid for a period of one (1) vear, which means that
the plan of survey or other document (e.g. transfer document, separation of title, etc.)
must. be endorsed by this office before the one year expiry date. A time extension to
encorse. final documents may be granted by the Alberta Planning Board (address above) if
the request is wade nrior to the one year expiry date. Therefore, after 30 days of the
date of reczipt of this approval, you may submit a registerable document to this office
for endorsement by the Divector. Please contact Land Titles Office, Box 2380, Edmontecn
Alberta, telephone 427-2742, for advice. as to an acceptable final agocument, if it is not
listed as a condition of approval. Submission of a registerable document must be accom-
panied by an approval fee of $20.00 per 1ot created. This does not include public reserve
or utility lots. 5

Please note Lhat effective January 1, 1980 an amendment was made to. the Planning Act,
1977, vihoreby this Commission is now required to contact adjacent Tandowners, giving them
iiie vight to appeal? this decision, '

If you have any questicns, or would iike to discuss this decision, please do not
hesitate to contact this office.

Yours truly,

d / <D C

.C. Mr. & Mrs. Arnold Guthrie, 7501 - 96 St.,

BENLRINXTE Pgace.River, Alberta
el C. Leach, B.RRP.C., peace River
ROSS SHARP, M.C.I.P. " Assessment Branch, Grande Prairie
Manager, Current Planning Section

Encl. '

/bt




DECISION FORM

PEACE RIVER REGIONAL PLANNING COMMISSION

FILE: 79.P.463

LEGAL: N.E.35.84.22.W5

MINCIIPALI. I.D.#22

DATE: March 26, 1980

DECISION: Stage 1 (13 Tots), APPROVED , Subject to

1) Pump tests being conducted in strict compliance with Alberta Environment
guidelines in the area depicted as Stage 2 and Stage 3 prior to approval
of these respective stages. Water quant1ty shall be proven to the complete
satisfaction of the Alberta.Environment prior to approval of each respect1ve
phase.

2) Deve]oper s agreement being entered into with Improvement District 22.

3) Money 1n I}eﬁ.of pub11c reserve - Spec1f1c amount to follow upon
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SUPPORTING RESEARCH

Geotechnical Investigation
(February 1979)
by Hardy Associates (1978) Ltd.

Groundwater Aquifer Evaluation
(April 1981)
by H. J. Porter & Associates Ltd.

Fresh Water Analysis (March 1981)

Pump Test & Water Well Results, 1981
by Grimshaw Water Well Drilling
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I INTRODUCTION

At the reqguest of Mr. Bill Minnes of Bradwill
Consultants Ltd., Hardy Associates Ltd. undertook a geotech-
nical investigation at the site of a proposed country |
residential subdivision north of Peace River, Alberta. The
site consists of the Northeast Quarter of Section 35,
Township 84, Range 22, West of the Fifth Meridian.

Part of the 65 hectare site is presently being
used for growing forage grasses. The remainder is in Aspen
Poplar forest, which grows to a maximum height of about 10
m. A dwelling exists along the eastern edge of the quarter
section. Roads exist along the north and east boundaries.
The quarter is flat with a gentle slope down to the east.
Few changes in relief are present.

DRILLING, SAMPLING AND TESTING

Eight test holes were drilled on the site on
January 5, 1979 using a truck-mounted power auger. Test Hole

3 was redrilled on January 19, 1979, to obtain samples for

permeability tests. The locations of the test holes are

shown on Plate 1, Appendix A. The logs of the test holes

are shown on Plates 2 through 9, Appendix A. The following

sampling and testing procedure was followed in each test

hole:
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1. Disturbed samples were taken at 1 m intervals for
water content determination.

2. Standard Penetration Tests were performed at 1.5 m
intervals. Soil from the penetrometer tube was bagged for
testing. A description of the Standard Penetration test is
given in Appendix B, page 2. On the test hole logs, these
samples are designated as Type "D".

3. Undisturbed thin-walled Shelby tube samples were
taken in Test Hole 3. On the test hole logs, these samples
are designated as Type "U". These samples were used for
permeability tests.

4, All samples were examined visually and classified
in the field. An explanation of the terms and,symbols used
on the test hole logs is in Appendix B.

5. Groundwater conditions were noted during and on
completion of the drilling program.

The elevation of the ground surface at each test
hole was found by levelling by the client's personnel. An
assumed datum was used.

Laboratory testing was carried out in our Edmonton
laboratory. The results of all tests are shown on the test
hole logs. The soil samples which were not tested will be

stored for a short period and then will be disposed of.



N
. \

] HARDY ASSOCIATES (1978) LTD.
i — 5 CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

SOIL PROFILE

The soil profile consists of topsoil and clay till
and sand overlying a weathered sandstone.
Topsoil

A veneer of topsoil less than 300 mm thick was
encountered in the test holes. The parent material was clay
till.

Clay Till

A deposit of clay till overlies the
sand deposit which dominafes the soil stratigraphy.

The till varies from 1 m to a maximum of 5 m in thickness.
The till consists of a sandy silty clay matrix which contains
pebbles and gravel. The till is brown in color with rust
stains. The very stiff, medium plastic material contains
occasional sand and silt lenses and pockets. These lenses
are all dry.

The till has been preconsolidated during its
geological history. It forms an excellent bearing medium
and is relatively impervious to the flow of water.

Six tests were performed to determine the grain
size distribution of the clay till. The results may be
found in Appendix C. The tests indicate an average distribu-
tion of 33 percent clay sizes and 39 percent silt sizes.
According to the "Textural Classification System" the till

can be described as "clay loam". Hydrometer tests were
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performed according to ASTM D-422. A wet sieve analysis was
performed on the soil particles greater than 0.045 mm

(325 sieve) in diameter.

sand

A sand deposit occurs pelow the clay £ill. This
deposit is part of a shallow channel which extends from
Grimshaw to Weberville.

The sand deposit consists of a uniformly graded
sand with 85 to 95 percent of the material between 0.1 and
1.0 mm in diameter. Up to 15 percen£ of the samples by
weight consist of a fine grained silt or clay. This small
amount of fines inhibits the flow of water . A
permeability test was performed upon an undisturbed sample.
The results may be found on the logs. The permeability of
the sample tested is 1.4 X ].0-3 cm/sec. This is considered
to be the most permeable sand encountered.

A layer of bentonitic sandstone was encountered at
the bottom of Test Holes 5 and 6. This deposit forms part
of the Dunvegan Formation. The Dunvegan Formation is about
135 m thick in this area. The formation 1is composed of
interbedded sandstone and carbonaceous shale. Recharge
pressures from the Cardinal Lake area have created significant
heads in some of the more pervious sandstone beds.

Gravels
Gravel was encountered in £two of the test holes

towards the east side of the property. This deposit is also
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part of a shallow channel which extends from Grimshaw to
Weberville. The gravels are overlain by a thick deposit of
clay till and fine grained sands. These gravels are presently
being mined on a neighboring quarter to the southeast. The
gravels are water-bearing in other parts of the district and
are used as an aquifer for wells.

Water Soluble Sulphates

Four tests were run to determine the concentration
of water soluble sulphates. The results, shown on the test
hole logs, indicate the concentration to be negligible.

GROUNDWATER

Groundwater was not encountered in any of the test
holes. It is probable that the gravels encountered drain to
a lower lying area which is drained into a creek ox onto the
slope. This would cause the lowered groundwater table.

Experience in the area has shown that groundwater
is trapped beneath impervious beds of clay or shale. Upon
penetration, the water rises well into the drill holes. Any
wells or test holes through the clay layers should be sealed
to prevent any detrimental effect upon the aquifer.
DISCUSSION

The foundation conditions at this site are excellent.
The subsoil has fair percolation characteristics. Suitable
strata for wells are relatively shallow with a reasonable

water supply expected.
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Bearing conditions for buildings are excellent.

The clay till and sand both have excellent bearing capacities
in the order of 300 kPa for strip or spread footings.

The clay till and sand will not be susceptible to
frost heave, heave due to swelling, or excessive settlement
if reasonable care is used in construction.

The clay till is an excellent material for the
construction of roadways.

Sewage Disposal

The clay till is relatively impervious to the flow
of water. The sand has 5 to 15 percent fines which
indicate permeability to vary between 1.4 x lO_3 cm/sec.
and 1.0 x 10-5 cm/sec. Appendix A contains the grains size
test results. The groundwater table is well below the
surface.

Preliminary Groundwater Elevation

Twenty-seven wells are located within a two mile
radius of the proposed subdivision. However, because of the
slope towards the east, many of the wells are in different
formations from the proposed subdivision. Only fourteen of
these wells are considered to be representative of the
conditions at this site.

Lithologic logs are available for six of the

wells. These indicate the wells are developed within gravel
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deposits, for shallow wells, while deeper wells are developed
within the Dunvegan Formation.

The Dunvegan Formation is a water-bearing sand-
stone deposit. Beneath the proposed subdivision the Dunvegan
Formation is about 135 m thick. The results of chemical
analyses of samples from wells further down the slope
indicate the water quality‘within a zone from 60 to 90 m below
grade to be very high in dissolved solids (1000 to 4000
mg/l). The water quality of samples within the upper 40 m
of the stratum is within tolerable limits (hardness less
than 400 mg/l) but treatment should be considered to reduce
soap consumption and incrustation of pipes, heaters, etc.
The iron content is also high.

The Alberta Research Council (Hydrogeological Map

of the Grimshaw-Chinook Valley, 1970 and Geology and Groundwater

Resources of the Peace River District, Northwestern Alberta,

1966) estimates the safe yield of the Dunvegan Formation to
be in the order of 25 to 125 lpm (5 to 25 igpm). Two of the
fourteen wells had pump tests performed on them. Both wells
are within one mile of the subdivision, and were developed
within a sandstone bed. Appendix D contains the raw data
used for Table I. 2Also enclosed in Appendix D is an Electro-

Log produced by Alberta Environment.
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TABLE I
Pump Test Results
Location Elevation Depth H,0 Apparent Est. Yield
Transmissivity
SE-26-84-22-5 594 m 16 m 4 m 1016 18 igpm
SE-1-85-22-5 617 m 13 m 6 m 1271 10 igpm

The estimated yield of 50 and 90 lpm (10 and 18
igpm) agrees with the Researck Council estimate. We can
foresee no reason to doubt these values as being reasonable.
The depth of the water-bearing zones is expected to be
between 20 and 40 m below grade. These depths are well
within the range of a competent well driller and should pose
no problem to the development of a safe and sufficient water
supply.

Table II contains a brief summary of the representa-
tive wells within the two mile radius. The wells which were

not considered representative are not shown on the table but

raw data may be found in Appendix D.

TABLE II

WELL DETAILS

Well Detail Quality Summary
Location Elevation Depth H,0 Level Hardness Iron
(mg/1)
SE-26-84-22-5 594 m 16 m 4 m 46 4.0
SE-1-85-22-5 617 m 13 m 6 m
SW-1-85-22-5 610 m 40 m 20 m 315 0.4
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Location Elevation Depth H,0 Level Hardness Iron
- (mg/1)
SE-2-85-22-5 641 m 18 m 12 m 280 0.8
SW-2-85-22-5 648 m 30 m 16 m 396 1.4
NE-2-85-22-5 652 m 5 m 4 m 240 3.0
NE-2-85-22-5 648 m 8 m <0.1
SE-35-84-22-5 610 m 25 m 14 m 108 0.45
SW-36~84-22-5 625m  S5m 425 0.8
NW-36-84-22-5 632 m 7 m 6 m 360 4.0
NE-2-85-22-5 652 m 27 m 22 m
NW-12-85-22-5 649 m 37 m 24 m 220 3.0
\iiNE-35-84-22-5 632 m 12 m 8 m
SE-35-84-22-5 622 m 6 m 3m 273 2.3

The water table varies with the depth of the
wells. Shallow wells show a water table within 10 m of the
surface while the deeper wells indicate a water table of
about 20 to 25 m. Shallow wells have an available drawdown
of less than 4 m while the deeper wells have an average of
12 m of drawdown available.

CONCLUSIONS

The stratigraphy of the proposed subdivision
consists of a thin veneer of glacial deposits over a fine
grained sand. The conditions are excellent for foundations

and road constructions. .
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The sand is dry in the upper regions. The ground-
water table is well below the surface and should be sufficiently
far down to allow the sewage to filter in the sands and
prevent contamination of the groundwater supply.

Groundwater availability appears to be good.
Water-bearing sandstones occur 20 to 40 m below grade. The
safe yield of this aquifer should be in the order of 50 lpm
(10 igpm). The water is hard and contains an excess amount
of iron. Softening and filtration will solve these problems.

In summary the conditions are good for the development
proposed. Conventional homes with septic fields and wells
can be constructed safely. Should the construction of larger

buildings be contemplated, we recommend detailed foundation

T NUMBE
P 2725

HARDY ASSOCIATES

(1978) LTD.

AN:ngs

- 10 -
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APPENDIX A
Test Hole Locations

Test Hole Logs
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TEST HOLE LOG
PROJECT
R.M.HARDY & ASSOCIATES LTD.
: CONSULTING ENGINEERING AND PROFESSIONAL SERVICES BRADWILL CONSULTANTS LTD -
PROPOSED SUBDIVISION
NE-25-83-22-W5M
own, AN/JF CKD Logeeo HC DATE LOGGED Jan. 5/79 JoBNO. B4448 HOLENO. Th 1
§ SOIL DESCRIPTION SOIL SAMPLES TYPE OF ORILL'S
i 1 1 i 2 L 1 DERTH EE.? oATUM 5 §§
& 5| ¢& [£2
WATER CONTENT =% wp-@ w=C w-& |MeTers| ¢ 2l =z |Ea
. 3 o] 28
1020 30 40 ' S0 60 __ 70 @ | SURFACE ELEV S g e OTHER TESTS
/ CLAY(TILL): very silty,sandy
ravelly, low plastic, light
__Brown ! ! | Frozen
p= | 1 / very stiff, medium plastic, | |
~ .| dark brown, rust stains ( b | 40
/
! .| SAND:fine grained, uniform il
u ..| very dense, brown,dry
P Y 2 i
P
| —
' 5 B E . =
] ] 150 | mm Grain size
S 3
~+ 4
N M| D28
7 150 | mm
- 5
BEE
= 6 - 15C | mm
— 7
- 8
F 9
— 10
— 11
END OF HOLE @ 11.6 m
12 DRY AT COMPLETION




TEST HOLE LOG
PROJECT
R.M.:::?Dvs: NaAsospg:::‘:ESss:- T,c:: BRADWILL CONSULTANTS LTD.
CONSWLTL NGINEER! AN 5| AL Vi
PROPOSED SUBDIVISION
NE-25-83-22-W5M
owN. AN/JF CKD. LOGGED HC DATE LOGGED Jan. 4/79 JOB NO. B 4448 HOLE NO. TH 2
» SOIL DESCRIPTION SOIL SAMPLES TYPE OF DRILL'S
i 1 L 1 A A | - DEPTH %? pATUM (3 w §§
WATER CONTENT =% wy ~Q w=-0 w,=A | METERS : § E %é [}
10 20 30 40 50 60 70 8 SURFACE ELEV. 8 &zf ¥ OTHER TESTS
CI.AY[TE._.L)isilt{,sandyc,1 N
ave ow astic,dar
_BRBUR-Y p - Frozen
very stiff, medium plastic,
=) 1 7 rusty
7 5 . .
3 | p| 33| Grain Size
)‘; / = Sulfate
p=
¥ 2
r ol SAND:fine grained, uniform,
: very dense, brown,dry 1 o 54
g : -
S + - -
coarse to medium grained D |60
.
L
i 5
. \ |
=] 5 fine grained | D | 82
END OF HOLE 6.1 m
DRY ON COMPLETION
7
8
9
10
11
12




TEST HOLE LOG
PROJECT -
R.M.HARDY & ASSOCIATES LTD.
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES BRAD‘VILL CONSULTANTS LTD N
PROPOSED SUBDIVISION
NE-25-83-22-W5M
OWN. AN /JF CKO. LoGGED  Hc DATE LOGGED  Jan JoBNO. R 4448 HOLENO. TH 3
_ SOIL DESCRIPTION SOIL SAMPLES TYPE OF DRILL'S
o w
1 L L i 1 1 DEPTH g DATUM 5 :335’
WATER CONTENT =% wy =3 w-0 w-4& |METERS f ,é § gg
= gq
10 20 30 40 50 60 70 9’ SURFACE ELEV. 8 é g OTHER TESTS
~— 1 TORPSOTT
.| CLAY (TILL) :very silty,sandy,
gravelly,low plastic,frozen
/| CLAY:very silty,very stiff,
& 1 l%._plastic,tgin h¥gh plastic D |33
4 i SAND:fine grained, uniform 150 fmm
U
very dense, brown, dry 2
- 2
T
J3 '
D | 46| Grain Size
Y 8} . 5
‘. 3 4 Grain Size
Permeability
L 5| gravelly to 20 mm @
Fam 4 ot
= _
x 5 o | 48
o 150 [mm
g4 GRAVEL:sandy, some silt,max
= 5 75 mm @, rounded,dense, brown
=1 4| dry
I %
6 END OF HOLE 5.6 m
DRY @ COMPLETION
7
8
9
10
11
12




TEST HOLE LOG

R.M.HARDY & ASSOCIATES LTD.

LONSULTING ENGINEERING AND PROFESSIONAL SERVICES

BRADWILL CONSULTANTS LTD.
PROPOSED SUBDIVISION
NE-25-83-22-W5M

TORSOIT,

CLAY (TILL) :very silty,sandy,
gravelly,low plastic,frozen

CLAY:very silty,very stiff,
lowPlastic,thin high plastic

d i)
=7

(DI

e~

SAND:fine grained, uniform
very dense, brown, dry

5| gravelly to 20 mm @

JoBno. B 4 :148 . HOLE NO. TH 3
: SOIL DESCRIFTION SOIL SAMPLES TYPE OF DRILL'S
8 [oatum N Qu
: Bl ¢ 52
WATER CONTENT -3% B g 3 gﬁ
3 8 ga
@ | SURFACE ELEV. 5] o
Ve

I

U

150

Grain Size

Grain Size

Permeability

X
)

46
150 |mm

™~

h

GRAVEL:sandy,some silt,max
75 mm @, rounded,dense, brown
dry

END OF HOLE 5.6 m
DRY @ COMPLETION




TEST HOLE LOG
PROJECT
R-""-"“R“": “is,if:‘!ffi‘lz BRADWILL CONSULTANTS LTD.
e - s PROPOSED SUBDIVISION
NE-25-83~22-W5M
own. AN/JF |cxo. Locgep HC DATE LOGGED JosNo. B 4448 HOLENO. TH 4
» SOIL DESCRIPTION SOIL SAMPLES TYPE OF DRILL'S
Q Ow
i [ [ i 4 1 i | DEPTH g R § E%
WATER CONTENT =% wp =0 w=0 w -8 |METERS f g g Eg
10 20 30 40 50 60 70 2 SURFACE ELEV. 3 ge OTHER TESTS
~ | PEAT
/ CLAY (TILL): very silty,sandy, SEeES
pebbles, low plastic,light
-t 1 brown T
i @ 0.3 medium plastic, hard 4| D[ 25 Grain Size
. 130|mm gylfate
Vh SAND: fine grained, uniform,
= 2 very dense, brown, dry
] ;
' <] © | 35
— 150 mm
1 3
)
i ) N ES
— 150| mm
— 5
HEIEE
6 150 mm
END OF HOLE @ 5.9 m
DRY AT COMPLETION
7
8
9
10
11
12




grained, very dense

END OF HOLE @ 6.1 m
DRY @ COMPLETION

TEST HOLE LOG
PROJECT
R.M.HARDY & ASSOCIATES LTD.
CONSILTING ENGINEERING AND PROFESSIONAL SERVICES BRADWILL CONSU LTANTS LTD N
PROPOSED SUBRIVISION
NE-25-83-22-W5M
owN. AN/JF DATE LOGGED JOB NO. B HOLENO.  TH §
- SOIL DESCRIPTION SOIL SAMPLES TYPE OF DRILL'S
§ DATUM é g g
WATER CONTENT =% . g EZ
=t 3 ]
@ | SURFACE ELEV. o @ e OTHER TESTS
CLAY (TILL): silty,sandy,
A EEE;E%erlOW plastic,brown,
*..-| SAND: fine grained,compact
~ | CLAY(TILL): silty,sandy,
- | N 5
i /// pebbles very stiff, medium 25| Grain Size
; Pr s plastic,dark brown, rust
7 :// stains
~ .
L/ /
S 7]
4
L/ 42
> z
+, | SAND:fine grained,uniform,
it compact,brown, dry
" /f_ CLAY:silty,very stiff, layered,
+ | medium plastic,mottled,brown 30
i// & grey, thin sand lenses
= '|"|| saND:silty,fine grained compact
BENTONTTE:very stiff layered
SANDSTONE:bentonitic,fine 62




R.M.HARDY & ASSOCIATES LTD.

TEST HOLE LOG

PROJECT

CONSILATING ENGINEERING AND PROFESSIONAL SERVICES

BRADWILL CONSULTANTS LTD.
PROPOSED SUBDIVISION
E-25-83-22-W5

owN. AN/JF CKD. LOGGED HC DATE LOGGED _ JOBNO. R 4448 HOLENO. TH 6
N SOIL DESCRIPTION SOIL SAMPLES TYPE OF DRILL'S
L L i A A L L DEFTH § PATUR 5 gg
WATER CONTENT =X wy =0 w=0 w -4 |METERS 3 § g E'(Z)
o [72]
10 20 30 40 50 60 70 @ | suarace eLev. S 3&‘ OTHER TESTS
~— | TOPSOTT,
/// CLAEé?ILL)i ver{ siltyisaﬁdy,
e es ow astic,light
| _BE3untS” P & —— Frozen
1 | medium plastic, dark brown, f—
0 rust stains “ D | 38| Grain Size
‘[ y, Eeae /| Sulfate
[ very gravelly
= 2
K e e =)
thin sandlenses ;1 D29
3 CLAY:silty,very stiff,layered, 1
/// medium plastic,
: SILT:very stiff,non plastic,
¥ s golden brown R
C; 4 :2. SAND:fine grained,uniform, 1 b 53
\ . compact,brown, moist - 150 [mm
\ s
//’ CLAY (TILL): silty,sandy,hard
i'j 5 |..!| SANDSTONE:fine grained, |
bentonitic,well cemented, very
dense, brown -
] o |52
6 - END OF HOLE @ 5.9 m 150 (mm
DRY @ COMPLETION
7
8
9
10
11
12




R.M.HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERING AND PROFESIIONAL SERVICES

TEST HOLE LOG

BRADWILL CONSULTANTS LTD.
PROPOSED SUBDIVISION
NE-25-83-22-W5M

CKD. LOGGED HC DATE LOGGED Jos noB 4448 HOtEno. TH 7
- 'SOIL DESCRIPTION SOIL SAMPLES TYPE OF DRILL'S
e e | 8 [oamum z| |28
WATER CONTENT =% wp-0 w=0 w-A |METERS Z § g »%5
30 40 50 60 70 B | surrace eLev. ] iﬁ OTHER TESTS
~ | PEAT
.| SILT:non plastic,light brown Frozen
/ CLAY (TILL): silty,sandy,pebble
- 1 | very stiff, dark brown, rust [
/ stains, medium plastic Al b b2 rain Size
y 150 |mm aithe
xl -
. P
Py 2 <.
b i SAND: ‘fine grained, uniform,
dense, dark brown, dry =
A Dl23 Grain Size
150 | mm
. 3
' i o |2
| — 150 | mm
|
|
= 5
\!-
]
I —
] /| D41
1 f-‘ 6 ;I.
END OF HOLE @ 6.1 m
DRY AT COMPLETION
7
8
9
10
11
m 12




TEST HOLE LOG
PROJECT
SAHARDYS ASSOCIATES LYD. BRADWILL CONSULTANTS LTD.
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES
PROPOSED SUBDIVISION
NE-25-83-22-W5M
owNn. AN/JF CKD. LOGGED HC  |oaTe LoGGED Jan. 4/79 JOB NO. B 4448 HOLE NO. TH 8
S SOIL DESCRIPTION SOIL SAME TYPE OF DRILL'S
Uw
i 1 i i i L 1 DEPTH g DATUM é ‘Fzg
WATER CONTENT =% wp =0 w=0 w -8 |METERS 2 g g Eg
10 20 30 40 50 60 70 8 | sunrace eLev. S %?z OTHER TESTS
~— | PEAT
/ CLAY (TILL) : verY silty,sandy,
pebbles, low plastic Frozen
/”‘ﬁe'a'ium plastic, dark brown
A 1 /
L
/ CLAY: silty,stiff, blocky,
1 medium plastic, dark brown . D | 15 Grain Size
] CLAY (TILL) :silty,sandy,pebbles,
L 2 /| very stiff, medium plastic,
9 / dark brown, rust stains
_'\ " A hara D | 46
= 3 A X
i <" /| very gravelly
*."| GravEL: sandy, max size 40 mmg
Zh 4 Som
F “a| poorly graded.
[ '_ : i
. e,
] e
>
sl 5 5
:’:"
.
6
END OF HOLE @ 5.8 m
SLOUGHED TO 4.0 m
DRY AT COMPLETION
7
8
9
10
11
12
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R.M.HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

EXPLANATION OF TERMS AND SYMBOLS

These pages present an explanation of the terms and symbols used on the log
sheet entitled “Summary of Sampling and Laboratory Tests”. The materials,
boundaries, and conditions have been established only at the test hole locations and
could differ elsewhere on the site.

WATER CONTENT AND ATTERBERG LIMITS

The natural moisture or water content of the soil at the time of drilling is plotted
against depth, together with the plastic and liquid limits whenever determined in the
laboratory. All water contents are expressed in terms of percentage of dry weight. The
abbreviations and graphic symbols are defined as follows:

O w natural moisture content
L wp plastic limit (ASTM, D424}
L wy liquid limit (ASTM, D423)

NP non plastic soil
= seeplage

. A observed water level

DEPTH

This column refers to the depth below the surface. The corresponding elevations
are sometimes shown with respect to the datum given.

SOIL DESCRIPTION

Soils of different engineering classification are commonly grouped generically for
ease of reference. Seepage and the water level are indicated beside the graphical
representation using those symbols defined under “Water Content”.

SOIL PROFILE

Soil types are designated by a modified version of the Unified Soil Classification
System ("The Unified Soil Classification System”, Technical Memorandum No. 3-357,
Vol. 1, 1953, the Waterways Research Station, U.S.A.). Page 3 of this appendix defines
these terms and symbols. Letters appearing in parentheses denote visual iden-
tifications which have not been verified in the laboratory.

Page 1
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R.M.HARDY & ASSOCIATES LTD.

CONSULTING ENGINECEMING & FROFLSSIDNAL SERVICES

SOIL SAMPLES

CONDITION — This column graphically indicates the depth and condition of the sample:

undisturbed | disturbed not recovered

TYPE — The type of sample is indicated in this column as follows:

auger sample

block sample

rock core, or frozen soil core
drive sample

Pitcher tube sample

tube sample (usually thin-walled)
wash or air return sample

other (see report text)

OsSCvvoO0®>»

PENETRATION RESISTANCE — Unless otherwise noted this column refers to the number of
blows (N) of a 140 pound (63.5 kg) hammer freely dropping 30 inches (0.76 m) required to drive a 2
inch (50.8 mm) O.D.open-end sampler 0.5 feet (0.15m) to 1.5feet (0.45 m) into the soil, or until 100
blows have been applied, in which case, the penetration is stated. This is the standard penetration
test referred to in ASTM D 1586.

OTHER TESTS

In this column are tabulated results of other laboratory tests as indicated by the following
symbols:

C Consolidation test
Fines Percentage by weight smaller than #200 sieve
DR Relative density (formerly specific gravity)
k Permeability coefficient
‘MA Mechanical grain size analysis and hydrometer test (if appropriate)
pp Pocket penetrometer strength
°q Triaxial compression test
qy Unconfined compressive strength
*SB Shearbox test
SO, Concentration of water-soluble sulphate
ST Swelling test
TV Torvane shear strength
VS Vane shear strength (undisturbed-remolded)
€¢ Unit strain at failure
Y Unit weight of soil or rock
Yd Dry unit weight of soil or rock
p Density of soil or rock
Pd Dry density of soil or rock

* The results of these tests usually are reported separately.

Page 2



A L E____3 [ 1 L _H

MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

LABORATORY
GROUP | GRAPH |COLOR
TYPICAL DESCRIPTION CLASSIFICATION
MAJOR DIVISION SYMBOL|SYMBOL| CODE ER BRI
2
WELL GRADED GRAVELS, LITTLE OR NO | _Deo , . _ 03" _ .
y oW RED | Fines V=55 Dyo X Deo
8, CLEAN GRAVELS
g gz (LTTLE OR NO FINES) = POORLY GRADED GRAVELS, AND GRAVEL- NOT MEETING
2 gual cp SAND MIXTURES, LITTLE OR NO FINES ABOVE REQUIREMENTS
wzhg
3 > I
& g5 . ATTERBERG LIMITS
: CES om vELow | SILTY GRAVELS, GRAVEL-SAND-SIL o e
L3 g MIXTURES P.l. LESS THAN 4
= Wi DIRTY GRAVELS OF FINES =
Q= 3o (WITH SOME FINES) EXCEEDS ATTERBERG LIMITS
8 2 CLAYEY GRAVELS, GRAVEL-SAND-(SILT) 12% .
Y- 6C YELLOW ABOVE “A" LINE
g3 CLAY MIXTURES P.l. MORE THAN 7
<=
Py D3]
& WELL GRADED SANDS, GRAVELLY SANDS, Dso _ b3
% = N . . UTTLE OR NO FINES MO R v S
& = 9z CLEAN SANDS
LITTLE OR NO FINES
93 gE ( ! . POORLY GRADED SANDS, LITTLE OR NO NOT MEETING
Sl . R FINES ABOVE REQUIREMENTS
: | 5%
z ] ziv ATTERBERG LIMITS
g 230 sM YELLOW | SILTY SANDS, SAND-SILT MIXTURES CONTENT BELOW “A" LINE
z gg DIRTY SANDS OF FINES P.l. LESS THAN 4
QU (WITH SOME FINES) EXCEEDS
9 ! ATTERBERG LIMITS
- vELLow | CULAYEY SANDS, SAND-(SILT) CLAY 12% ABOUERTT LR
MIXTURES P.. MORE THAN 7
5 INORGANIC SILTS AND VERY FINE SANDS,
ET w, <50% ML GREEN | ROCK FLOUR, SILTY SANDS OF SLIGHT
p: 222 PLASTICITY CLASSIFICATION
c | 5¥8zk 1S BASED UPON
g | 388 INORGANIC SILTS, MICACEOUS OR DIATO- PLASTICITY CHART
@ g2°° W > 50% bk . MACEOUS, FINE SANDY OR SILTY SOILS = )
o o0
=]
by INORGANIC CLAYS OF LOW PLASTICITY,
ué e W, < 30% a / GREEN | GRAVELLY, SANDY, OR SILTY CLAYS, LEAN
54 | Biz ] CLAYS
(=3 EIE» L~
gz il p=isz e R a / GREEN- | INORGANIC CLAYS OF MEDIUM PLASTI-
22 | Zipud 0% Wy < 50% BLUE CITY, SILTY CLAYS
3% | gFoEg ~ 7
i3 wps© 7 -
? o33 /
R 828 INORGANIC CLAYS OF HIGH PLASTICITY,
Z3 <"z w, >sb% CH // BLUE FAT CLAYS
H i A Ri
i - 8 WHENEVER THE NATURE OF THE FINE
e |l o E W, < 50% oL 11,11 ] oreen gffé%‘,:: Léw:L A‘;:gmmcm'c SILTY | CONTENT HAS NOT BEEN DETERMINED,
£ | SwplE R IT 1S DESIGNATED BY THE LETTER “F", E.G.
2| geetE - SF IS A MIXTURE OF SAND WITH SILT OR
£20= CLAY
oY gé W, > 50% OH BLUE ORGANIC CLAYS OF HIGH PLASTICITY
o0
HIGHLY ORGANIC SOILS P ORANGE | PEAT AND OTHER HIGHLY ORGANIC 5OILs | HIXONG COLOR OR ODOR, AND OFTEN
e —— e =
PECIAL SYMBOLS
SPEC ) PLASTICITY CHART CH /
404 FOR v
SOILS PASSING NO. 40 SIEVE
BEDROCK OVERBURDEN 9 RS
(UNDIFFERENTIATED) (UNDIFFERENTIATED) . 30 ‘?“‘
2 a MH
. A
> 20
SANDSTONE 5 o / OH
5 / oL
=10 7
7 ML
iCLs
SHALE ¢ LMW
) 0 20 30 a0 50 60 70 80 90
LIQUID LIMIT (%}
LIMESTONE 1. ALL SIEVE SIZES MENTIONED ON THIS CHART ARE U.S. STANDARD, A.5.T.M.
EIN.
) 2. BOUNDARY CLASSIFICATIONS POSSESSING CHARACTERISTICS OF TWO
GROUPS ARE GIVEN COMBINED GROUP SYMBOLS, E.G. GW-GC 1S A WELL
GRADED GRAVEL SAND MIXTURE WITH CLAY BINDER BETWEEN 5% AND
CONGLOMERATE 12%.
COAL R.M.HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

Page 3

TA 467 12/77




\\J HARDY ASSOCIATES (1978) LTD.

| —_— ! CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

S

APPENDIX C

Laboratory Test Results
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LAB ORDER NO. S33/0
R.M.HARDY & ASSOCIATES LTD, |St/ENT Shity
SAMPLE ST
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES
SOURCE
GRAIN SIZE CURVE HOLE 7 DEPTHLO-/,SADATE REC'D.
TECHNICIAN A /4 /5 DATE TESTED/6/0//79
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LAB ORDER NO, S33/0
CLIENT 3
R.M.HARDY & ASSOCIATES LTD. [SLENL Ckaata-]
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES
SOURCE
GRA'N SIZE GHRVE HOLE 5 DEPTH 2,5 ~3,0DATE REC'D.
" TECHNICIANCA/E /S DATE TESTED /2 /0//79
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R.M.HARDY & ASSOCIATES LTD.

LAB ORDER NO.

5- 33272

CLIENT

B- 4243

CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

SAMPLE

LA

SOURCE

MOLE % DEPTH 2'/—3.UDATE REC'D.
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LAB ORDER NO. 533/0
R.MLHARDY & ASSOCIATES LTD. [ B4 448
SAMPLE SP7
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES
SOURCE
GRAIN s|ZE cURVE HOLE & DEPTH/.O-/'S DATE REC'D.
TECHNICIAN /FD/4/S __DATE TESTED 16/03/72
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LAB ORDER NO. S33/0
R.M.HARDY & ASSOCIATES LTD, LSL/ENT 54448

SAMPLE SPT
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

SOURCE

HOLE 7 DEPTH/p-/3 DATE REC'D.

GRAIN SIZE CURVE

TECHNICIAN 4 /ul/S

DATE TESTED/4/0//79
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NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




LAB ORDER NO. S33/0

R.M.HARDY & ASSOCIATES LTD. ::':::z BAETE
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES SelUsCE

GRAIN SIZE CURVE

HOLE 7

DEPTH, 7.5~2.8 DATE REC’D.
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UNIFIED SOIL CLASSIFICATION SYSTEM
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LAB ORDER NO. S$33/0
RM.HARDY & ASSOCIATES LTD. [ B 4448
SAMPLE SPT
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES
SOURCE
GRAIH SIZE CURVE HOLE & DEPTH/, . 2-/.7 DATE REC'D.
TECHNICIAN &D /b5 DATE TESTED
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- RAMHARDY & ACSOCIATES (TD, PERI”)F[“DIL.‘LT‘ TEST
< GEOTECHNICAL DIVISION (CONSTINT HEAD) i3 ° i
FPOJECT NO: O Ar « « ENG.: . . . . . ., .. 1L10.NO
SIZMPLE: M‘} « « + « HOLE: . . 3. . . . . . DEPTH
TECHNICIZN ; ) DATE: .JAN. .26 /79 | c o
DESCRIPTION : Sarn FWME _GRRINED,  iletfun, Reynaren
DATA INITIAL I FINAL |

TUBE LENGTH (Cre)lidb 2, - , WE = 462 | ALY, i , AVE = 4db2
BOTTOM DEPTH (CMS) 2.0+ 495 7:0 , 2-0AVE = T.p | bhSy b0, kb, DS AVE = L8
T0? DEPTH (CMS)| /g, ‘%2, 1.0, 15-0 AVE = 181 l2ss 85 s230, /2.0 AVE = .__.‘_;1
AVE. TUBE LENGTH (CMS) . LAk, ey H20. T ]
TOP & BOTTOM TOTAL (CMS) A .o 25010
LENGTH OF SANMDLE (CMS) A ) e LU0
JIAMETER (INS) = (CMS) 7-35
AREA (cH?) R 4 o . .
JOLUME (cc) .. 895.%%% A A ATRAN ¢
IET WT. OF SAMPLE & TUDE (CMS) 303K5.]
{T. OF TUBE (GMS) NS .. 7
ET WT. OF SANPLE (GMS) . 18378 .. L 18193,
JRY WT. OF SAMPLE (GMS) . '-m‘s o 1492.7
/T, OF wATER (GMS) . .285 % v T |
_WATER CONTENT (TRIMMINGS) ) 1
IET.WT. OF SAMPLE & TARE (GMS 490-2 /027 709.9 ____.[,
'RY WP. OF SAMPLE & TARE (GMS) $17.9 _J0k3  syhl agy
ARE (NO. _ ) (GMS) 1% iy b ST
'T. OF WATER (GHS) iy fepuiings 5 . mom m w . )
'T. OF DRY SANPLE (GMS) R LSRG s e
'ATER CONTENT () .2, L LRMELL 20,

DENSITY N7\ Lt e 99
W = WET Di’-:NSITY (pcf) . '0,7 2’ i . e ,-%-'8 -‘/0372
'd = DRY DENSITY (pcf)l . ““’r" .. /(’&’2 R X R
W = WATER CONTENT (3) SR T/ S (S . ‘3/-'-("_:/“' y
s = (Mwmacd ) .. 2ks, L LAY
® = VOID RATIO = €2.4 Gs - Lol L . 05885
3 = SATURATICN = W Gs 01328 B — 5 0982, Y
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R.M.HARDY & ASSOCIATES LTD. TECHNICAL REPORT

CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

ANALYTICAL CHEMISTRY DIVISION

. FILE F0934
TO: Hardy Associates (1978) Ltd., DATE January 11, 1979
4810 - 93rd Street, : CLIENT P.O. B4448 g )
FEdmonton, Alberta. 1 cC. ciient

PROJECT:

Mr. A. Nilson

SUBJECT: Results of analysis:

l sodium

mg/1l 8.0
potassium mg/1 3.0
calcium ng/1 93
magnesium mg/1l 46
iron mg/1 <0.1
manganese mg/1l <0.05
sulphate mg/1l 5
chloride mg/1 17
carbonate mg/1 <1l .
bicarbonate ng/1l 464
fluoride ng/1 0.35
nitrate~N mg/l <l
nitrite-N mg/1 <l
hydrogen sulphide mg/l <0.01
total hardness mg/1
(as CaC03) 421
total alkalinity
| (as CaCO3) mg/1 381
! pH @20° C 7.6
conductivity mS/cm 0.60
I resistivity ohm.m 16.7
I Report certified,
) HARDY ASSOCIATES (1978) LTD.
Per: - . S LR
I Robin Cowdrey, B.S3c.,
Laboratory Supervisor.
l RC:slk
PAGE OF
ll “SiCepY EFGEET Lo SOX 746 Tes R EDMONTON, ALBERTA (403) 436-2152 TWX 610-831-1316

BURNABY CALGARY DAWSON CREEK

TX 101 . 0376
B

EDMONTON GRAND PRAIRIE LETHBRIDGE PRINCE GEORGE RED DEER WINNIPEG




HARDY ASSOCIATES (1978) LTD.
CONSULTING ENGINEERING AND PROFESSIONAL SERVICES

ACCEPTABLE LEVELS FOR DRINKING WATER

Calcium mg/1 200
Magnesium " 250
Iron . 0.3
Manganese & 0.05
Sulphate mg/1l 500
Chloride " : 250
Nitrate + Nitrite-N " 10
Fluoride i 1.24
Hydrogen Sulphide , u 0.3
Hardness (as CaCO3) mg/1 120b
Alkalinity (as CaCO3) " 500
TDS " 1000
Color APHA Units 15

pH 6.5 - 8.3

All values are maximum levels except pH.

a. The recommended level for total fluoride ion when
fluoridation is administered to the water supply is
1.2 + 0.2 mg/l. Naturally occurring levels in
excess of 1.5 mg/l are considered undesirable since
they will cause enamel fluorosis in some children
if exposed for a long period of time.

b. From a consumer acceptability point of view, it is
desirable to reduce hardness to a level below 120
mg/l as CaCO3. Levels above this will result in
increased soap consumption and incrustations on
service pipes, cooling coils, water heaters and
kitchen utensils. However, levels up to 500 mg/1l
will not generally result in health problems.

Source: Canadian Drinking Water Standards and
Objectives (1968), Health & Welfare Canada




f HARDY ASSOCIATES [(1978) LTD.
(. = CONSULTING ENGINEERING AND PROFESSIONAL SERVICES
Sl

CANADIAN DRINKING WATER STANDARDS

Objective Acceptable Maximum Permissible
Element (ppm) Limit (ppm) Level - ppm

Arsenic *Not Detect-

able (N.D.) 0.01 0.05
Barium N.D. <1.0 1.0
Boron <5.0 5.0
Cadmium N.D. <0.01 0.01
Chromium N.D. , <0.05 0.05
Cyanide N.D. 0.01 0.20
Lead N.D. <0.05 0.05
Nitrate and
Nitrite as N <10.0 - <10.0 l1o0.0
Selenium N.D. <0.01 0.01
Silver 0.05
Alkalinity 30 - 500 ppm
Ammonia - N 0.01 0.5
Calcium <75 200
Chloride <250 250
Copper <0.01 1.0
Iron <0.05 0.3
Magnesium <50 150
Manganese <0.01 0.05
Phosphates <0.2 0.2
Sulphate <250 500
Sulphide as
HZS N.D.
Zinc ' 1.0 5.0
Phenolic
Substances N.D. 0.002

* Not detectable (N.D.) by method described in the latest
edition of "Standard Methods" (AWWA, APHA, WPCF) or by
any other acceptable method approved by the control agency.




‘ i ’| HARDY ASSOCIATES (1978) LTD.
— v CONSULTING ENGINEERING AND PROFESSIONAL SERVICES
o’

APPENDIX D

Water Well Background Data
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~Identification No.

cillindi or LD SE

LRA S(:(‘..

Mer.

20219 ¢

Alittude

Co-ordinates .

 Cononts TG GOFLETON

SHE

Map Sheet No. .5

FIZLD OBSERVATIONS:
Type of observation ... ...
Cowmments

WELL AND bOPEHOLE DATA
Ownar Mo T
Dreiller . 0 R .

Cowpleted Dq)th of W'ell 44

Water-Bearing Intervals Depth to Water
From 37 ..to ¥#.. . 206 ..
Frem to
From . .. to .
From oo to ..

Depth to water in Finished Well . 20.6

AQUIFER TESTS _
Test rate e 10
Apnarent
1[Bul Test —
Transmissivity Pump Test ...
) Recovery
[ Equivalent ...

-.igpm
AR 71

CHEMISTRY

Total solids
Hardness
Ca
Mg Na+K
Sulfates(S0.) Chlorides
Chlorides CO+HCO,
COs+HCO, SO.
Alkalinity
Nitrate (NO,)
Iron

Fluorine

Comments:

- IR . Dare -.'ﬁatj:l?a/?z

Well Construction

(a) Slotted casicg From ... to
(5) Open hole From .37.. to .4y
(c) Sereen From ... to

(d) Dug
{e) Bored

Original available drawdown ..

Qg from=smmemne— /G’
ﬁ;tunated well Held)

Storage Coef?.

|
LITHOLOGY

Lo Rl S
T AR L P hidrg

STo44.. 55 sk

Meazai aasyg

IR LT e S




~Identification No.

JAltitude

S

Moor 19D . S\

See.

22
Co-ordinates ... ... e N

Mer.

CHEM. ANALYSIS

. Contents .,

Map Sheet No.

VIR LL USSR Y AL LUND:

Type of observation .o Wevre oo Date | 4973

Concnents:

Ohserved by

WELL 2ND BOREHOLE DATA
Ovmer RogerT Sweers Address PEAcE Rivgr, ALazrra Date ...
Driiier BUFFALo LAke Dryuiing LTy, Tipe of Rig
Completed Depth of Well 130 L&

Water-Bearing Intervals Depth to Water Well Construction
From ... to ...
From . to
I'rom .. 1o

From ... to

{h) Open hole From ... to ..

(d) Duz
() Bored

Depih to water in Finished Well . &5 Tt

AQUIFER TESTS

Test rate .. . i igpm Original available drawdown
Q. from pump test .

Apparent ... .

Bail Test ... (estimated well vield)

Trarcsmissivity Pump Test ...
| Recovery ... 3 at r, ;

( Equivalent ... e at To o,

CHEMISTRY
ppm
Total solids 4570 Mg

(2) Slotzed casing From ... to ...

(c) Secreen From ... to . .

Storage Coeff.......o at 1,

Hardness @™ 3150 Ca

Ca - 8T1:9 Cat+g

Mg 380 Na+K

Sulfates(S0.) ...19:6 Chlorides

Chlorides  ...5: CO.+HCO, 9.9

Alkalinity@d Bebo T

Nitrate (NO.) <. @4 e

Iron o4 ..............

Iluorine S

Comments: . _£: 7%




o,

Altitude 2102°€¢

[dentification

>&E

Lioor LD

o

J

2 e,
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ontents CHEM ANALY.
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5 Tp.
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Mer.
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Map Sheet No.

FTELD OBSERVATIONS:
Trre of observaiion
Comments:

WELL AND BOREUOLE |

J)""k"

Water-Bearing Intereals Depth to War s

Feom al
From to
From t0
From to

AQUIFFER TESTS

Corzpieted Dopth of Wi

Vel

Depth to water in Finished T

JATA
Owner Walddeo /7(‘9(‘4 & . Ad s

Lo

4G

Type Transmissivity ¥

Pump Test

Biil Test

Recovers Test
Appapeni-Yield Test

CHEMISTRY2:5-7¢ ppm

Calcium ¥

Magnesium 21

Sodium

Potassium 3.5
Iron €9

Nitrate 'NO- 3./
Chloride po)
Sulfate 150 31
Fiuoride 1 2
Carbonate 1CO~ -
Bicarhonate (H(C'O-) 373

Silica ‘H.Si0 ) 2.4

Hardness asi(CaCo 230
Alkalinity 1as Caco v 304

Total Salids ppm 327
Conduct. at 23°C lay Sas
pH lab 7.3
Cation: Aninn Ralance
Total Solids Balance

epm’,

epm
field
field
v 1.58 ¢
97

Feaet R AL

Tepe of Rig

Water Temp.

Yoral Drawdown
silinal availabie drawdown
trraze Coeff.

Qbserred Hy:

]

&)

Well Construetion
© Sletierd easing From
“ir Opeq hole

From
From

igpm for

LITHOLOGY

-

T I e e

T —— o

na Flo/

e TR T

Comments: Chepy, doecs 70 balarice .
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Tdentifieation No.

Altitude
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o-ordinates .
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Map Sheet No.
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FIELD OBSERVATIONS:
Tspe of observation Date
Commerts:

Observed br:

WELL AND BOREIHIOLE DATA
Owner Maaarice Scob<ﬂ Adliress Frace Riser. Date /4\*9 a1
Dreilier Tipe of Rig .
Cowmpleted Depth of Well oo

Water-Bearing Intervals Depth to Wauis Well Construction
TFrom to . - 1) Slotted casing From to .
From to .) Open hole From ... to ..
From to P +2) Screen From to
From to (d) Dug
:2) Bored
Depth to water iz Finished Well <75 . Water Temp. 3 C

AQUIFER TZS3TS

Type Transmissivity Q Test rate igpm. for min.
ump Test Tatal Drawdown
Bail Test Nr:iginal available drawdown
Recovery Tes: S:orage Coeff. at r.
Apparent-Yieid Test at r,
atr
CHEMISTRY G.2-17 ppm epm” LITHOLOGY
Calcium 108 oL . . -
Magnesium 31 36 , T T—
Sodium 14 4 -
Potassium 5.9 5] R
Iron 136 - v rismsin
Nitrate (NO~ 1.3 ) P
Chlonde <] - W e
Sulfate (SO= 24 s . ; s
Fluoride 9 Ao
Carbonate CO~ o é'
Bicarbonate ‘HCO™ Y4 3 -
Silica (H,SiO - 2.5 = B
Hardness (as:CaCO ) 796 5 e
Alkalinity fas CaC0O ) Je3 O
Total Solids ppm 349, epm
Corduct. at 25°C lab 703 field =
pH lab 7.7 field =
Caton: Anion Balance . i - =
Total Solids Balance 107 g
Q

|
!
5
|
i
i
f
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FIELD OBSERVATIONS:
Type of observatiea

Comments:

Owier (. RICKS
Driller
Comyplered Deptii of Well

25

Water-Bearing Intervals

From to
From 1o
From to
From to

Depth to water in Finished Well

AQUIFER TESTS

Type
Prmp Test
Bail Te::
Recovers Test
Appavent-Yield Test

Tranaussivity W

CHEMISTRY /7:976  ppm

Calcium G o
Magnesium 33 34
Sodium b 2
Potassium b 2
Iron <.l -

Nitrate (NO= <.45 -
Chloride a e
Sulfate (SO= 59 1<
Fluoride .32 A
Carbonate 1CO~ = } =
Bicarbonate (HC' O '45“]

Silica 1H.Si0,) =
Hardness 1asiCaCO ) A
Alkalinity as CaCOr 372

Tatal Solids ppm 4277 epm
Conduct. at 25°C  lah 7090 field
pll lab  §,2 field
Cation: Anion Balance ' 3-73
Total Sohids Palance A%

A iress

Depth to Waser

i ~e
- -
- . _
coze L
Come of Rz

el Cinziruetion

{27 Siro72d cazinz Trom
703 17z hole From
Jot Birzen From
D s
<N h ¢ i
Rl DT a

Wilzr Temp. F

LITHOLOGY

Date

. to

at r,
at r,
at r

Comunents:

to ...

to ..
C
min.

Pt e e

TICT TR TIO
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