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HYDROGEOLOGICAL ASSESSMENT
ENGLISH CHURCH ROAD
MOUNT HOPE, ONTARIO

1.0 INTRODUCTION

Terraprobe Limited is pleased to provide you with our hydrogeological assessment report on the
proposed residential lot severeances west of Highway 6 South and fronting onto English Church
Road. The subject lands lie in the north part of Lot 7, Concession IV, Geographic Township of
Glanford, City of Hamilton. Figure 1 is a key map that shows the location of the site.

The proposed severances will create five new lots but only permit the development of three new
homes. The severances consist of two blocks of a western block with three proposed lots, two of
which already have homes on them ( 2371 and 2283 English Church Road) and an eastern block

containing two lots on undeveloped land.

Figure 2 is an aerial photo showing both blocks of land to be severed and Figure 3 is an enlargement
of the aerial photo showing the west block of three lots and the locations of two existing wells on that

parcel of land.

2.0 INVESTIGATION PROCEDURES

Investigation procedures included site visits to view the site and adjacent lands, collect groundwater

samples from two on-site wells and to observed the excavation of two test pits.

Available geologic maps reports and water well records were reviewed to obtain an understanding
of the hydrogeologic setting. Water wells were plotted on a 1:10,000 scale map (Figure 4) and the
records are provided in Appendix A. Not all of the wells along Hwy 6 are shown as there are too
many for the scale of the map. There were not many well records along English Church Road. More
wells exist along English Church Road than are on record with the Ministry of the Environment
(MOE). Two geologic cross sections were drawn using the well record information. Cross Section

A-A’ (Figure5) runs along English Church Road and cross section B-B’ (Figure 6) runs along
Hwy 6.

gg Terraprobe Page No.1
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3.0 PHYSICAL SETTING

3.1 Location

The site is located about 700 m east of Hwy 6, on the south side of English Church Road. The
proposed severances are about 1.5 km northeast of the center of the Village of Mount Hope, and
about 2 km east of the John Munro Air Port.

3.2 Land Use

Existing land use in the area consists of rural residential housing primarily along Hwy. 6 and English
Church Road; agriculture to the north and east; commercial development along Hwy. 6 and
recreation in the form of Willow Valley Golf Course to the immediate south.

33 Topography and Drainage

The site lies in the northern part of the physiographic region known as the “Haldimand Clay Plain”
Topographically the land surface of the Haldimand Clay Plain is relatively smooth with a gentle
slope to the southeast. However, in the area of the proposed severances, Three Mile Creek and its
intermittent tributary streams have cut valleys into the generally level ground surface.

Surface water drains from the lands to be severed to a tributary stream of Three Mile Creek which
in turn drains north east to Twenty Mile Creek. The main branch of Three Mile Creek passes
through Willow Valley Golf Course and is about 200 m south of the lands to be severed.

34 Geology

The following information was obtained through a review of water well records and existing geologic

maps of the “Grimsby” map area.

Quaternary geology map P993, indicates that surficial soils consist of glaciolacustrine silts. These

fine grained silt soils are underlain by Halton Till, a clayey silt to clay till.

Ontario Division of Mines Map P536 indicates that the overburden thickness decreases to the

%@ Terraprobe Page No.2
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northeast from about 30 m in Mount Hope to 8 m in the valley of Twenty Mile Creek.

Geologic cross sections A-A’ and B-B’ (Figures 5 and 6 respectively) show the geologic conditions
in the study area. Figure 4 shows the location of the cross sections. Overburden thickness beneath
English Church Road varies from 28 m near Hwy. 6, to 20 m east of the lots to be severed. Beneath
the lots to be severed the overburden is about 25 m in thickness. Cross section B-B’ indicates that
the overburden is about 32 m thick in the Village of Mount Hope and thins northward to about 25

m at the north end of cross section B-B’.

Brown dolostone of the Guelph Formation forms the upper unit of the bedrock. This bedrock unit
ranges from 1.5 m to 3.7 m in thickness and conformably overlies dark, blackish cherty dolostone
of the Eramosa member of the Lockport Formation. Most local water wells are completed in the
bedrock.

The bedrock surface is slightly irregular in the Mount Hope area, but generally slopes to the south

at a grade of approximately 15 m/km.

40 HYDROGEOLOGY

The general stratigraphy along English Church Road consists of about 10 m of clayey soils over of
silty clay or fine silty sand overlying blue clay (probably till) in turn overlying dolostone bedrock.

The surficial silt soils have low infiltration capacity and protect the deeper aquifer zones from

contamination from surface sources.

Review of the water well records indicates that both drilled wells and large diameter bored or dug
wells exist in the Mount Hope Area. The majority of wells are drilled wells which usually terminate
in the upper few metres of the bedrock. Yields from these bedrock wells are generally sufficient for
domestic supplies. However, the water is often very hard and quite mineralized. The high sulphate

content of the water can impart a strong taste and sometimes odour to the water.

Two drilled wells currently exist on the lands to be severed. These wells are located on 8271 (well
No. 1) and 8321 (well No. 2) English Church Road as shown on Figure 3. Well No 1 currently

serves an older home and used to serve a barn and dairy cows. Well No. 2 is a newer well which

ig” Terraprobe Page No.3
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serves the fairly new house at 2321 English Church Road.

Bored or dug wells are usually shallow in depth (less than 20 m) and yields are often quite low and
may not be sufficient for domestic requirements. These wells are also susceptible to contamination
from surface sources because it is difficult to seal the outside of the concrete ring tiles to prevent

water from flowing from surface down the outside of the well.

Several bored wells are completed in a fine to medium grained sand aquifer above the bedrock.

These wells occur most frequently to the north and east of English Church Road.

The City of Hamilton has published a few maps in draft form, from the “City Of Hamilton
Groundwater Resources Characterization and Well Head Protection Study”. These maps can be

viewed on the City of Hamilton’s web site.

The “Water Table Elevation” map indicates that the direction of groundwater flow in the English

Church Road area is to the southeast.

The map “Potential Recharge Areas” indicates that the area of the proposed lot severances has low

recharge potential and that Three Mile Creek is a groundwater discharge area.

Some of the water that infiltrates to the water table contributes to the local shallow groundwater flow
system which discharges to a tributary stream of Three Mile Creek adjacent to the proposed
severances. Some of the infiltration moves downward to the bedrock aquifer and becomes part of
a longer intermediate groundwater flow system which discharges to the main branch of Three Mile

Creek about 200 m to the south of the proposed severances.

ﬁ% Terraprobe Page No.4
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5.0 PRIVATE SERVICING

5.1 Water Supply

Review of the local water well records indicates that drilled wells completed in the bedrock aquifer
supply sufficient water for residential uses. Reported well yields typically exceed 18 L/min. Water
level interference between neighbouring wells is not anticipated to be an issue because the bedrock
aquifer has good transmissive capability and because typical domestic water demands are very small

compared to the aquifer yield capability.

The water is very hard and may contain elevated concentrations of sulphate which can impart a
distinct taste and odour to the water. Water samples were collected from the two wells on the lands
to be severed. The samples were analyzed for anions and Total Dissolved Solids (TDS). The results

are summarized in Table 1 and the laboratory report is presented in Appendix C.

TABLE 1 Groundwater Chemistry

Parameter Units Well No.1 Well No.2 Ontario Drinking Water
# 8271 #8321 Standard

TDS mg/L 664 568

Flouride mg/L 0.7 0.7 1.5

Chloride mg/L 2.9 23 250

Nitrate mg/L <0.2 <0.2 10.0

Nitrite mg/L <0.2 <0.2 1.0

Bromide mg/L <0.5 <0.5

Phosphate mg/L <1 <1

Sulphate mg/L 454 362 500

Notes: < indicates “less than”

mg/L - milligrams per litre

The water quality from both wells met the Ontario Drinking Water Standards for the parameters

e
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tested. In particular the nitrate and nitrite concentrations were very low, at less than the laboratory

method detection limit.

Any new wells constructed on the lots to be severed, should be constructed as drilled wells
completed in the upper few metres of the bedrock. If a sand aquifer if present, it may be possible

to construct a drilled well in the overburden.

A licenced water well contractor must be retained to construct any new wells. Well construction

must meet Ont. Reg 903 (revised as Ont Reg 128) standards for well construction.

5.2 On-Site Septic Sewage Disposal

Two test pits were excavated on the lands to be severed for the purpose of examining the soils and
to obtain soil samples fro grain size analysis. The test pit locations are shown on Figure 2 and the

grain size analyses are provided in Appendix B.

The test pits extended to depths of 2.7 m and 3.05 m. Dark brown clayey silt top soil was
encountered in both test pits to depths of 0.45 m. Beneath the top soil, sandy silt to clayey silt soils
were encountered to the bottom of the test pits. The soils were brown in colour in the upper 1.6 m

and gradually became grey with depth below 1.6 m.

The estimated percolation rate “T” time of the native soils is 50 min/cm.

The soils were moist and water was observed trickling into Test Pit No 1 from about 1.5 m depth.
It is possible that the water table may be within 0.9 m of ground surface during the spring snow melt,

but otherwise the water table is more than 1 m below ground surface.

Raised tile beds constructed of sand of appropriate permeability will be required to meet building

code specifications for raised tile beds constructed on silty or clayey soils.

Prior to final design, test pits should be excavated at the location of each new sewage disposal tile

bed to confirm soil and groundwater conditions.

i’\
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6.0 LOT SIZE CONSIDERATIONS

Two of the five proposed new lots will be occupied by existing homes. Therefore, the proposed

severances will permit the development of only three new homes.

The evaluation of acceptable minimum lot size for new residential developments is conducted as a
measure to protect groundwater resources from unacceptable impacts by on-site septic sewage

disposal systems.

The MOE nitrate loading calculation is one tool typically used to assess the minimum lot size based
on the potential impact of nitrate in sewage effluent on groundwater. However, the direction of
groundwater flow and potential down gradient groundwater users can also be considered in the

nitrate impact assessment and lot size.

6.1 Nitrate Loading Calculation

Minimum average lot sizes were evaluated using the Ministry of the Environment guidelines based
on nitrate loading to groundwater. These guidelines factor in the infiltration rate of the surficial
soils, background nitrate concentrations in groundwater.

The MOE’s suggested infiltration rate of the surficial sit and clayey silt soils is about 0.125 m/yr.

The MOE nitrate loading assessment criteria assumes a nitrate loading from each house of 40 g/day
(40 mg/L/day and 1000 L/day of sewage effluent).

The background nitrate concentration in the water samples collected from two on-site wells

contained less than 0.2 mg/L of nitrate.

Based upon the background nitrate concentration, the permissible increase in nitrate concentration
beneath each lot is 10 mg/L - 0.2 mg/L = 9.8 mg/L.

The volume of infiltration required to dilute the 40g/day of nitrate loading to 9.8 mg/L in
groundwater is:
Nitrate loading = 40g/day X 1000 mg/g X 365 days = 14,600,000 mg/yr

ﬁg Terraprobe Page No.7
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Volume of dilution water required = 14,600,000 mg/yr + 9.8 mg/L
=1,489,800 L/yr
=1,489.8 m’/yr

Volume or water contributed as effluent = 1 m*day X 365 days = 365 m*/yr

Volume of water required from infiltration = 1,489.8 m*/yr - 365 m*/yr
=1,124.8 m’/yr

Lot size required to infiltrate 1,124.8 m*/yr = 1,124.8 m*/yr + 0.125 m/yr
= 8,998 m? (0.9 ha)

Based upon these calculations the minimum lot size required to infiltrate sufficient water to dilute
nitrate in sewage effluent to an acceptable concentration is 0.9 ha. The calculated minimum average

lot size of 0.9 ha is greater than proposed average lot size of 0.41 ha.

6.2 Direction of Groundwater Flow

The City of Hamilton Groundwater Resource Characterization and Well Head Protection Study
contains a map of the “Water Table Elevation” which indicates the direction of groundwater flow
to be to the southeast, parallel to Three Mile Creek. This flow path would carry nitrate impacted
groundwater south of and parallel to English Church Road.

The map “potential Recharge Areas” indicates that Three Mile Creek is a groundwater discharge area
and that the adjacent lands are “poor” recharge areas. This information also indicates that infiltrated
sewage effluent from the new lots will flow toward Three Mile Creek. The creek acts as a down

gradient or discharge boundary of the local and intermediate groundwater flow systems.

Based upon the information presented on the maps from the City of Hamilton Groundwater Resource
Characterization and Well Head Protection Study, groundwater from beneath the proposed
severances flows southeastward beneath the golf course and eventually discharges to Three Mile
Creek. No water wells or residential lots exist now, nor in the future, down gradient of the proposed
severances. For this reason the any potential increase in nitrate concentration in groundwater from
beneathe the proposed severances will not affect any existing or future users of groundwater down

gradient of the subject lands.

?ﬁ Terraprobe Page No.8
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6.3 Existing Evidence

An existing older well on the subject lands, at 8271 English Church Road, provides evidence that
the overburden soils protect groundwater quality from potential impact from septic sewage disposal
systems. This well is located adjacent to two historical sources of nitrate (cow manure) at an old
barn (now demolished) used for dairy cows the house septic system. A water sample collected from
this well in March 2005 revealed that the nitrate concentration was less than 0.2 mg/L. This
indicates that, in the area of the proposed severances, groundwater quality is very well protected by

the fine grained clayey silt soils and natural biological processes.

It is our opinion that the proposed average lot size of 0.41 ha is acceptable in this hydrogeologic
setting because there are no, and will not be any groundwater users down gradient of English Church
Road.

Based upon the water quality evidence from the old well at 8217 English Church Road, groundwater
quality is not susceptible to nitrate and nitrite impact from surface sources. Groundwater quality is

protected by soil conditions and natural biological processes in the area of the proposed severances.

$ Terraprobe Page No.9
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7.0

CONCLUSIONS AND RECOMMENDATIONS

The proposed severances will create five new lots but only permit the development of three

new homes.

Review of the local water well records indicates that drilled wells completed in the bedrock
aquifer supply sufficient water for residential uses. Reported well yields typically exceed
18 L/min.

Water level interference between neighbouring wells will not affect domestic supplies.

New wells constructed on the lots to be severed, should be constructed as drilled wells

completed either in the bedrock, or the sand aquifer if present.

Any new wells must be constructed by a licenced water well contractor. Well construction

must meet Ont. Reg 903 (revised as Ont Reg 128/03) standards for well construction.

Raised sewage disposal tile beds constructed of sand of appropriate permeability will be
required to meet building code specifications for raised tile beds constructed on the silty or

clayey soils.

Prior to final design, test pits should be excavated at the location of each new sewage

disposal tile bed to confirm soil and groundwater conditions.

It is our opinion that the proposed average lot size of 0.41 ha is acceptable in this
hydrogeologic setting because there are no, and will not be any groundwater users down

gradient of the proposed severances along English Church Road.

Based upon the water quality evidence from the old well at 8217 English Church Road,
groundwater quality is not susceptible to nitrate and nitrite impact from surface sources.
Groundwater quality is protected by soil conditions and natural biological processes in the

area of the proposed severances

Terraprobe Page No.10
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8.0 LIMITATIONS AND USE OF THIS REPORT

This report has been prepared for Mr. Schiedel. Any uses which a third party makes of this report,
any reliance on the report, or decision based upon the report, are the responsibility of those third
parties unless authorized by Mr. Schiedel to do so. Terraprobe Limited accepts no responsibility for
damages suffered by an unauthorized third party as a result of decisions made or actions taken based
upon this report.

We trust that this report is sufficient for your present requirements. If there is any point requiring

further clarification, please contact the undersigned. Thank you for retaining Terraprobe for this
assignment.

Yours Truly,

Terraprobe Limited

Paul Puodziunas, P. Geo

Hydrogeologist
PP/pp
3’?&% Terraprobe Page No.11
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Ministry of the Environment
Water Well Records
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WELL NO.
UTM

EASTING
NORTHING

ELEV
FEET

DATE

DRILLER

CSG DIA
INS

KIND OF WATER

WATER FOUND

FEET
STATLVL
FEET
PUMP LVL
FEET

TEST RATE
GPM

TEST TIME
HR/MIN

Explanation of Terms Used in the

Ministry of Environment Water Well Record Summaries

(Well Number) This is a unique number identifying each well within the province.

(Universal Transverse Mercator Co-ordinates in Metres) This location system makes

use of a square grid, 1,000 metres x 1,000 metres, which is superimposed on maps of the
National Topographic System. The vertical grid lines are called Eastings and the
horizontal lines Northings.

The UTM co-ordinates were calculated after the well locations were plotted on
topographic maps, using the locational diagrams submitted by the drillers. If the location
of a well is uncertain, then the UTM co-ordinate spaces are filled completely with 9°s.

(Elevation in Feet) This represents the ground elevation at the well site in feet above
mean sea level. The elevations were determined from plotted locations on the National
Topographic maps and are therefore related to the accuracy of the locations and the scale
of the maps.

The month and year of well completion are shown in this column.

The drilling firm’s licence number is given for each well.

(Casing Diameter in Inches) Casing diameters are shown to the nearest inch.
Where several sizes of casings are used, the diameter of the upper casing only is given.

After the construction of each well, the driller evaluates the water quality with a taste and
smell test. The kind of water is shown by the following abbreviations:

FR Fresh
SA Salty
SU Sulphur
MN Mineral

This is the distance or distances in feet below ground level at which the driller reports
the occurrence(s) of water.

(Static Level in Feet) This is the distance below ground level to the water surface when
the well is not being pumped. Static levels above ground are not given; the notation
FLW, meaning a flowing well, is given for this condition.

(Pumping level in Feet) This is the distance in feet below ground level to the water
surface at the end of the pumping test or the start of a recovery test.

(Pumping Test Rate in Imperial Gallons per Minute) This is the rate at which the well
was test-pumped. In some cases the stated rate is a recovery rate, or the flow rate of a
flowing well. The reported pumping-test rates are usually the results of short-term
pumping tests. They do not necessarily represent the rates at which the wells could
continue to supply water for prolonged periods of pumping. Continuous pumping at the
stated rates could have resulted in some of the wells being pumped dry, while others may
have been capable of being pumped steadily at much higher rates than those reported
during the pumping tests.

(Test Time in Hours and Minutes) This is the length of time during which the pumping
or recovery test was conducted. Test times of 100 hours or greater are shown as 99 hours
59 minutes.



Colour Abbreviations

BLCK
BLGY
BLUE
BRWN
GREN
GREY
RED
WHIT
YLLOW

black
blue-grey
blue
brown
green
grey

red

white
yellow

Descriptive Terms Abbreviations

CGRD
CLN
CLYY
CMTD
CRYS
DKCL
DNSE
DRTY
DRY
FCRD
FGRD

Coarse-grained FOSS
Clean GVLY
Clayey HARD
Cemented LIMY
Crystalline LOOS
Dark-coloured LTCL
Dense LYRD
Dirty MGRD
Dry PCKD
Fractured (broken) PORS
Fine-grained SHLY

Fossiliferous SHRP
(shelley) SLTY
Gravelly SNDY
Hard Limy SOFT
Loose STKY
Light-coloured STNY THIK
Layered (streaked) THIN
Medium-grained VERY
Packed WBRG
Porous WTHD
Shaly

Sharp

Silty

Sandy

Soft

Sticky

Stony Thick
Thin

Very
Water-bearing
Weathered

Each formation is followed by a number which indicates the distance to the bottom of the formation. The

last number generally indicates the total depth of the well.

If a screen is installed in the well, this

information is shown in brackets immediately following the formation in which the screen is set. The
brackets contain an S for screen, followed by two numbers signifying the depth to the top of the screen and

the screen length, respectively.
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A.CUMMINGS

7-05-0032-1,DWG

Terraprobe

PROJECT No: 7-05-0032

LOG OF TEST PIT 1

EXCAVATION DATE: March 24, 2005

CLIENT: Hamilton Sod ELEVATION : Geodetic
LOCATION: Mount Hope, Ontario
8 " SOIL PROFILE SAMPLES
I Jdw SHEAR STRENGTH kPa WATER CONTENT @
—|<<w | g <—(' Z
w| O o] Cu, kPa (%) 1=
Sk 2 |Eev| x|, SE ADDITIONAL
(2" E = DESCRIPTION & DEPTH I:IEJ 2:. Vane Test o wp w wi aln—] INFORMATION
rlu<g Slm |2 gj
o|o6 x b4 Penetrometer ®
& (2 20 40 60 80 0 20 30
GROUND SURFACE
0 e
4 Moist, dark brown; e 1| cs
4 CLAYEY SILT TOPSOIL Eg:
i A o4s
4 Moist, brown; 4 i 4
1 CLAYEYSLT, bd
1 — varved, trace sand A | M
] //
7] 1
] ,/ f
e e e v v 2 |Cs
i A 152
- 1
- . 11 1
1 Moist to wet, brown to grey; 1
2 —| CLAYEYSLT, L1 1A
4 varved, trace sand %
1 1
1 5 //'
i L A
3 LA 3 |Ccs
-1 END OF TEST PIT 274
S
4=
o i
o -
£ 4
4
= -
© o
a -
Sl
6=
7]
8
1] NOTES:
= Minor water seapage at
9 =3 approximately 1.5m depth.

SHEET 1 OF 1




Terraprobe LOG OF TEST PIT 2

PROJECT No: 7-05-0032 EXCAVATION DATE: March 24, 2005
CLIENT: Hamilton Sod ELEVATION : Geodetic
LOCATION: Mount Hope, Ontario

{
A.CUMMINGS

[

7-05-0032-2.DWG

[

[a) w SOIL PROFILE SAMPLES
8 2w SHEAR STRENGTH kPa WATER CONTENT ®
F|lSu = o 2
W Qx o Cu, kPa (%) iz
=25 & |ELEvV. & | Sh|  ADDITIONAL
g E s DESCRIPTION < |pepmHl 2| & Vane Test T wp w wL '3- = INFORMATION
Z|L= £l [3|F : 28
Q|o 4 = Penetrometer  © 3
] 2 20 40 60 680 10 20 30
] ) L [ L] L) L L L
GROUND SURFACE
0 0.00
1 Moist to wet, dark brown; et
1 CLAYEY SILT TOPSOIL, it 1]Cs
1 trace rootlets and organic matter ==
= // 045
-1 Moist, brown to grey; 1 | M
1 SANDYSILT, Y
1 — varved, trace clay 4 | A
N //
3 A | A
5 V]
B e e et e '//'152 2 [cs
1 A ’
] A | A
1 Brown to grey; L
2 — CLAYEY SILT, !/ ¥
-1 varved, trace sand and occasional gravel //
. V]
i /! |/
] g
N ///
= - q // 3 |CS
7| END OF TEST PIT 3.05
=
o i
(e} —
£ 4
~
5 3
(o] -
m .
5 —
6 —
]
]
=
B
] NOTES:
] Test pit dry to depth
9 —] of excavation.
] SHEET 1 OF 1




ﬁhmprobe

PROJECT: Hamilton Sod

LOCATION: TP 1 Sa1

CLIENT: Hamilton Sod

SIEVE AND HYDROMETER ANALYSIS

SAMPLE DESCRIPTION: Clayey Silt with traces of Sand

TEST REPORT

FILE NO.: 7-05-0032

LAB NO.:

2304

SAMPLE DATE: March 23 2005
SAMPLED BY: Jv

GRAIN SIZE DISTRIBUTION
U.S. STANDARD SIEVE SIZES
. 1.5"  3/4" 38" #4 #10 #40 #60  #140 #200 160
| | .||-| ] | | | ] T T " TTTTT 1
i| | 1 | [ ! | | | | [
| i i q Il e
10 - L ||ff' N —— ‘-ll! 9
| [ | I-| | | | |
i ‘ { | [ ‘ : (] \ [ | __i|i-| |
20107 | T T - i :ill!"f 80
il Wit N M
sofH Ll | I L I | | RN 70
111 | | ] I | | || |
3 L ' . (1]
Q R _ AR ?
Ny 40 1L | ! | ! ] ‘ AR 60%
g 1] HTTTT | ] I I _‘l. 2
3 111 (1] : . | i Wil a
b 50t b 5 S — - HIRER 50 g
E (! [ | e [ 1 || (1 I P =
= 11 | (11 | . L1 | . ~
uj | | | | 11 | 1 | | 11| uj
Q60 T TEEI i R T 1 T EE 0 Q
' [ | | (111 i (1111 L T [
a L ! | 1IRE il ! 11 &
7oL iilii e ! e . I 30
| L IRER - ‘ |
80 l' 1 T T T T T T N |1 20
RN i Il il | LN
1 | | | | | i | | |
14 0 0 A 4 0 11 | a8 e
I Tr m i T
qo0 JLLLL T | II]|| I ] 1] | INEE! o
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE (mm)
MIT COARSE | MEDIUM |  FINE
SYSTEM GRAVEL SAND SILT CLAY
UNIFIED COARSE [ FINE COARSE|  MEDIUM FINE
SYSTEM GRAVEL SAND SILT AND CLAY

Figure 10



ﬁTcmmnbc

SAMPLE DESCRIPTION:

PROJECT:
LOCATION:

CLIENT:

Hamilton Sod
TP 2 Sa1

Hamilton Sod
Sandy Silt with trace Clay

SIEVE AND HYDROMETER ANALYSIS
TEST REPORT

FILE NO.: 7-05-0032

LAB NO.:

2305

SAMPLE DATE: March 23 2005
SAMPLED BY: Jv

GRAIN SIZE DISTRIBUTION
U.S. STANDARD SIEVE SIZES
1.5" 3/4"  3/8" 4 #10 0  #40 #60 #140 #2Q0
0 | | I l|| B, [T - | 'l!| | ‘ NEE N :I | 100
i ] T TS 1 i
| [ | Ll A0 {111 | || (11§
10 M e a! | SN . ! | 9
'| ::|:| i| '| E\' | R 1 |
| | | | | | | |
20 ot RO '.!; N L an | 80
| i I T | il | I | [ .
|11 - IR | O | [ [ [
I ;![| T I . 1| ! ]
30 ! Uil TRE - 1R A LM A 70
M1 ] ] T ] | IR
g || | (1 I I'!!I: I |. IR I : ?
| | Pl | b 11 |4 | ol
g ' T T 1T 1 T | e
g | T 1T | | i S
= | [ 11 [ [ e (1111 @
s ' | P U] || ' 1] [11] ] .
w 50 i —— - T I': — —— . T T T T 50 g
E i||| | [ | '_l:! | | ! _|| ;‘ul | |.| I -
IR R AN HITAR 5
] Ll | MR N E ) - 1] | | L] | LU |
o 60 I | T T T EE =-:‘|! T : i 40&:‘
Iil.:-l | | | 1t :": ]‘ |l| |1 il | E
. |.I | : '|||' ' (I (]| | N i
o _ IR Wl gl NG | 30
R R R
' [ H (] || ]|
| L UL L | | LTSN | il L -
TTITT T 1 T | : ERE .: T ,
‘ i;“f"' | N | ‘ ! ‘ :\.l\ | I
. Lt | 1] (] RSN . {111 |
90 T TR - mEa \.’El T 10
RN il i
qo0 JLLIL1 | | RN Il . | | | AN 401 N 0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE (mm)
MIT COARSE | MEDIUM |  FINE
SYSTEM GRAVEL SAND ST CLAY
UNIFIED COARSE | FINE COARSE MEDIOM | FINE
SYSTEM GRAVEL SAND SILT AND CLAY

Figure 10



Certificates of Analysis
Groundwater

APPENDIX C

Terraprobe Limited ﬁ
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