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Attentionn  Ms. Melanie Horton, MCIP, RPP
Property and Resource Manager

Dear Sirs:

Re: Hydrogeological Study
St. Marys Cement Inc. (Canada) Codrington Prgpert
Part of Lots 32, 33 and 34, Concession 6
Township of Brighton
County of Northumberland, Ontario
File 051777.00

We are pleased to submit our final report for thewe-noted project. The report provides
the results of the Hydrogeological Study for thed@ogton Property that is proposed to be
operated as a sand and gravel pit above the groatedwable.

The results of the Hydrogeological Study, which luge the data of the May 2008
monitoring event, indicates that the above watbtetgit development and operations will
not impact local groundwater or surface water reses. Therefore, a Level 2
Hydrogeological Study is not required. A perforrmammonitoring program is outlined in
Section 4.0 of the report.

Thank you for the opportunity to complete the pobje Please contact us if you have any

guestions.
JAGGER HIMS
Yours truly, _ﬂm

JAGGER HIMS LIMITED
Joron - B D

J T. Balsdon, M.A.Sc., P.Eng.
Consulting EngineerJTB:nah

6/24/2009 9:10 AM H:\Proj\05\1777\00\Wp\VGM-R Hyaly Study Codrington_PDF.doc



I= JAGGER Hims
ml” LIMITED

Environmental Consulting Engineers

1091 Gorham Street, Suite 301
Newmarket, Ontario

MEMORANDUM Canada L3Y 8X7

Tel 905 853-3303
800 263-7419

Fax 905 853-1759

TO: Mr. Mike Le Breton, B.E.S.
Mr. Amarjit Sandhu

COPY: Ms. Melanie Horton, MCIP, RPP

FROM: Jason Balsdon, P.Eng.
Vyacheslav Magmedov, P.Geo.

DATE: May 15, 2009
SUBJECT: Hydrogeological Study

St. Marys Cement Inc. (Canada) Codrington Property
File 051777.00

Based on discussions between the MNR representatideCBM, which was held on May 8,
2009, it is understood that the groundwater peréoroe monitoring program will be
implemented as outlined in Section 4.0 of JaggendiLimited report during the Codrington
Pit development.

This memorandum is an addendum to our report ditaerth 30, 2009 and does not affect
the general summary/recommendations of the reg@lease call if you have any questions.

VGM:Inc

m
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Hydrogeological Study — Codrington Property 051777.00
St. Marys Cement Inc. (Canada) March 30, 2009

EXECUTIVE SUMMARY

St. Marys Cement Inc. (Canada), known locally asMCBggregates, is proposing to
submit a Category 3 application under the AggregResources Act (ARA) and its
associated Provincial Standards. Approval forapplication will permit the establishment
of an above water table pit on lands referred tohas“Codrington Property,” located east
of the Village of Codrington, approximately 12 knorth of Brighton. The property
includes the land south of the Ontario Hydro Powmed in Parts of Lot 32, 33, and 34,

Concession 6 of the Township of Brighton (site).

To confirm the location of the seasonal high wdesel and to evaluate that the above-
water extraction would have no adverse effectshenlocal groundwater and surface water
resources, a Hydrogeological Study was undertakeddgger Hims Limited to meet and
exceed the Provincial requirements as establishedhb ARA Provincial Standards. In
addition, this Hydrogeological Study also addrestes requirements of the Township of
Brighton Official Plan with respect to hydrogeologl (groundwater) and hydrological

(surface water) issues.

A sand and gravel unit (Unit 2) occurs across thetisern portion of the site and achieves
a confirmed maximum thickness of about 25 m witthie south-central portion of the site.

Unit 2 was not detected within the northwesterntipor of the site. A unit of sand with

minor gravel (Unit 3) occurs below Unit 2 and abksdends below the northwestern portion
of the site. Silt to silty sand (Unit 1) occurssatrface within the northwestern portion of
the site and was confirmed to increase in thicknesgrd the northwest to a depth of
about 17 m. This Unit 1 was not detected withie #outhern and eastern portions of the

site.

The site is located within a high area of land thatms a regional recharge area for
dominantly confined aquifers in the surrounding émwying areas. Most water wells are

developed in the confined aquifers at a depth gretditan 15 m below ground surface. The
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guantity of water available for domestic water slyppells will not be negatively affected
by the pit development as the recharge to the aquiéveloped by the local water wells is
predicted to increase. In addition, there will tee negative impact from pit development
on groundwater quality owing to the nature of tlevelopment, the on-site environmental
management processes, the available attenuatioacitgpwithin the water table aquifer
around the site, and since most water wells ardhedsite are developed within an aquifer

that is confined by overlying fine-grained depositsh as clay or hardpan.

Development of the site as an above the water talpleration under a Category 3
Application will provide from 20 m to 30 m of avallle material west of the road
allowance between Lots 32 and 33 and about 5 m5tan2of material east of the road
allowance. Within the northwestern portion of téestern Parcel the thickness of sand
and gravel resources will range from approximatiedlym to approximately 17 m due to the
occurrence of surficial silty deposits (Unit 1). okt of these surficial silty deposits are

located within the area not proposed for extraction

The base of excavation will be 1.5 m above the @98 groundwater table, which had an
elevation of £175 m above sea level (asl) withie tentral portion of Lots 33 and 32,
falling off to below £150 m asl in the northwest135 m asl in the northeast, £165 m asl in
the southeast, and £ 160 m asl in the southwest nBigative effects to groundwater

guality or quantity are predicted.

It is calculated that between about 11 and 14 amllcubic metres of suitable material

(Units 2 and 3) are available for extraction foe ghroposed pit design.

There is no notable groundwater contribution to thetland within the north-central
portion of the western portion of the site. Watmcumulates within the wetland area
during the spring and fall months as a result ofaze water runoff, and slowly infiltrates

through the underlying silt. As a result, tempgraerched groundwater conditions occur
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in this area. Pit development will reduce the antoof runoff to the wetland, which will
reduce the depth and duration of ponded water r(réde Natural Environment report
prepared by AECOM (formerly Gartner Lee LimitedQ(B) for further details). However,
the net infiltration to groundwater in this aredlvoie maintained.

A reduction in surface water runoff on the sitelwitcur, but no negative effects to off-site
surface watercourses are predicted as a resuftcoéased infiltration. The contribution of
groundwater baseflow to the watercourses will aoungi.

Based on the findings of the Hydrogeological Stuithg above water table pit development
and operations will not affect groundwater or soefavater resources. A performance
monitoring program is outlined in Section 4.0 oé tteport.
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Hydrogeological Study — Codrington Property 051777.00
St. Marys Cement Inc. (Canada) March 30, 2009

1.0 INTRODUCTION

1.1 BACKGROUND

St. Marys Cement Inc. (Canada), known locally asMCBggregates, is proposing to open
a sand and gravel pit, to be operated above therwable, on lands referred to as the
“Codrington Property”, located east of the Villagé Codrington, approximately 12 km

north of the Town of Brighton as shown on Figure The property encompasses lands to
the south of Ontario Hydro power-lines in PartslLofts 32, 33, and 34, Concession 6,

Township of Brighton (site).

Applications under the Aggregate Resources Act (ARAd its Provincial Standards, as
well as the Municipality of Brighton Official Plaand Zoning By-law, are required to open
the proposed pit. Jagger Hims Limited has complei®s Hydrogeological Study to
provide the necessary hydrogeological (groundwatkygrological (surface water), and
geological information as required by the ProvihchRA application and municipal
planning applications. The study was prepared rdasdly in accordance with the
guidelines for a Hydrogeological Level 1 Techniddkport, in accordance with the
Aggregate Resources of Ontario Provincial StandgAROPS). A Level 1 Report is
mandatory for ARA licence applications where exti@t is proposed from below the level
of the water table. In the case of the Codringwaperty, the pit is to be operated above
the water table. Accordingly, this study exceellse hormal information requirements

necessary under Provincial and municipal approvat@sses.

As part of this investigation, a number of borelsoleere drilled and five monitoring wells
installed, designated as BH05-2, BH05-18, BHO5HMKH05-20, and BH06-1. The borehole
investigation determined that granular aggregatetenas of economically viable
guality/quantity exist above the water table at thike, to a maximum depth of

approximately 24 to 25 metres below ground surfacéhe southwest portion of the site,

Jagger Hims Limited 6/24/2009 9:10 AM H:\Proj\05\1777\00\Wp\VGM-R Hyaty Study Codrington_PDF.doc Page 1



Hydrogeological Study — Codrington Property 051777.00
St. Marys Cement Inc. (Canada) March 30, 2009

and approximately 11 metres below ground surfacehat southeast portion. The pit

operation would remain above the water table atehiepths.

1.2 OBJECTIVES AND SCOPE

The primary purpose of the study is to address dweological/hydrological information
requirements established by the Municipality anel Brovince. As such, the objectives are

as follows.

» To determine the existing elevations of the grouatbr table within the site and to
provide the final depth of excavation such thatameation terminates at least 1.5

metres above the water table.

» To identify existing surface water on and surroungdihe site, storage and drainage
features on the site, points of discharge to serfagater, and possible

interconnections between surface water and groutetwa

» To assess potential effects of pit excavation @odls on local water resources and

groundwater use.

» To provide the necessary information to determimg @ampacts on the natural

environment from a hydrogeological/hydrological gy@ective.
1.3 METHODOLOGY
To obtain site-specific hydrogeologic informatioagarding the groundwater and surface

water systems, possible groundwater and surfacerwateraction, and input to the pit
development, the following activities were undegak
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» The available topographic and geological mappingtfe site area was reviewed

and analyzed to interpret the hydrogeological cbads at the site.

» A historic geological report for the site area weaviewed for preliminary

subsurface conditions.

» The MOE water well records for the site and suriting area were collected and
analyzed to determine groundwater depths, geolpgifiles, historic water levels,

and well yields.

» Two reconnaissance on-site visits were completetieatify the locations for the
new boreholes and monitoring wells, and to investegfor seeps, springs, and other

components of groundwater and surface water systems

» Five (5) additional monitoring wells designated BB05-2, BH05-18, BH05-19,
BHO05-20, and BHO06-1 were installed in five borelsobirilled on the site between
May 2005 and March 2006 to permit the establishnoérihe depth and elevation of
the groundwater table, and the direction of grouav movement. Borehole
BHO06-2 was drilled and decommissioned after anaydethe geological conditions
in the southeast corner of the eastern parcel®bite.

» A survey was undertaken to establish monitoring Iwedévations to an on-site
benchmark of 189.00 metres above sea level (m fasl)the ground surface at
BHO05-18. In April 2007, the monitoring well elevaits were updated using the

geodetic information provided by the 43 DegreestNor

> Groundwater levels were measured at monitors BH0B205-18, BH05-19, and
BHO05-20 in October 2005, January, March, April, delcember 2006, April 2007,

and May 2008 during seven monitoring events. Imitto BH06-1 groundwater
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levels were measured in March, April, and Decemd@®6, April 2007, and May

2008 during five monitoring events.

» A subcatchment analysis and a water balance assessmere completed for the

low lying area on the site.

2.0 HYDROGEOLOGIC SETTING

2.1 TOPOGRAPHY AND PHYSIOGRAPHY

The site is located on a hill, which is approximat2.5 km wide in an east-west direction
and slightly longer in the north-south directionThe hill has a flattened top and is
approximately 50 m higher than the surrounding sahain. Regional mapping by
Chapman and Putnam (1972), surficial geological pivagp (Leyland and Mihychuk, 1984),
and the Aggregate Resources Inventory (Rowell, 198dicate the presence of lacustrine

sand and gravel in the investigated area.

For the convenience of the site description, icemsidered that the site consists of two
parcels: the Western parcel and the Eastern pdiegled by the road allowance between

Lots 32 and 33, as shown in Figure 1.

The maximum elevation on the site is about 204 mrashe western part of the Western
parcel and the minimum elevation is about 180 miadhe southeastern portion of the
Eastern parcel. A low-lying area at an elevatidmlmout 181 m asl is located in the north-
central portion of the Western parcel and is idésdi to be seasonal wetland/pond on the
topographic mapping. The northern limit of theesétlong the Ontario Hydro Easement
varies between 180 to 195 m asl, and the southerih\Varies between 180 and 195 m asl.
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The Codrington area was influenced by a numberdadigl and post-glacial events, and the
topography is irregular and varied. During thei$tlecene (glacial) Epoch, the area was
covered by a succession of ice sheets, which exxxkede kilometre in thickness. During
the retreat and melting of the ice sheets, thespl& into several ice lobes, which behaved
semi-independently. A northern ice lobe stoodhe Rice Lake — Sterling area, and the
Lake Ontario lobe was centred in the Lake Ontam@gibh. The Oak Ridges Moraine was
formed between these two lobes, and the moraing msajor glacial and physiographic
feature to the west of the Brighton area towardohto. Brighton is near the eastern
extremity of the Oak Ridges Moraine, although thattire is poorly developed in this area

and was eroded into several disconnected fragments.

The Oak Ridges Moraine and the drumlinized tilliptato the north and to the south of the
moraine were subjected to a variety of pro-glaaiadl post-glacial influences. During the
waning of the ice, a number of glacio-fluvial icentact features, such as eskers and kames
were deposited. Meltwater that flowed generallytbovard from the ice front often eroded
previously existing landforms and/or deposited wiaf outwash sand with occasional
gravel. The site itself is not in the Oak Ridgesriine physiographic region or the Oak
Ridges Moraine Conservation Plan Area (ORMCPA).

A series of high level pro-glacial lakes existedie area after the deposition of the major
glacial landforms. The lakes formed adjacent ®itte lobes and numerous shorelines and
sand plains were deposited at that time in the lBog area. The lake deposits commonly

were developed on, and overlie, previously existiegosits.

Lands within the study area are primarily undevelbmnd consist of bush, sand/gravel

highlands, and some farmlands.
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2.2 GEOLOGY

2.2.1 Regional Geology

The available geological information for the Codytion area indicates that the surficial
materials are lacustrine origin. These materiaks several metres in thickness and they
overlie some type of older deposits. Leyland anithydhuk (1984) noted the presence of
silt to sand till over much of the southern portiohthe deposit, and this suggests that the

Codrington hill is one of several flat-topped tilounds in the area.

The actual soil stratification was interpreted frome data obtained from MOE water well
records and Jagger Hims Limited boreholes, whiah sdirown on Figure 2. The regional
cross sections A-A’ and B-B’, presented on FiguBeand 4, reflect the regional geology.
The site is located on a high area of land withrneaface deposits of silt, sand, and
gravel. Deeper units of fine-grained soil (clayt, snd hardpan) are present and also occur
near surface within the surrounding lower lyingareSurficial sand deposits also occur in
the lower lying area. Bedrock was detected nofthhe site at a depth of about 12 m

below ground surface, which corresponds to an e¢ievaf about 115 m asl.

2.2.2 Local Geology

Thirty-seven test pits and seventeen boreholes wenepleted on the site in early 2005.
Three additional boreholes were completed in [dd652and two more in early 2006 (for
total of 22 boreholes) to investigate local geotadiconditions. The interpretation of local
geology suggests that the Codrington hill is andoatact or kame feature whose surface
was modified by the later lacustrine events indnea. The 2005 and 2006 drilling results
support the interpretation that Codrington hillas ice-contact glaciofluvial deposit of
significant thickness. The locations of the bodeBoadvanced during both drilling
programs are shown on the Site Plan, Figure 5. rEBalts of the drilling are detailed in

the appended borehole logs of Appendix A and anensarized on Figures 6, 7, and 8.

Jagger Hims Limited 6/24/2009 9:10 AM: H:\Proj\05\1777\00\Wp\VGM-R Hsog Study Codrington_PDF.doc Page 6



Hydrogeological Study — Codrington Property 051777.00
St. Marys Cement Inc. (Canada) March 30, 2009

The main finding of the drilling is that there asgbstantial amounts of sand and gravelly
sand in the subsurface beneath the Codrington Pxop@d that a large amount of this
material is above the water table. A detailed gsialof the borehole results allows for the

grouping of the material encountered into threeanapits.

Unit 1

Unit 1 includes silt till and silty fine sand thate generally in the order of about 5 m to
8 m thick, but were detected to be at least 11.9e@p at BH05-15 and 16.8 m deep at
BHO05-16. This unit is prominent near surface irrdéwles BH05-6, BH05-8, BH05-9,
BHO05-10, BH05-12, BH05-13, BH05-15, BH05-16, BH08;land BH05-20. A surficial
1.5 m thick portion of Unit 1 is located at BH05-4.

Unit 2

Unit 2 is the main sand and gravel unit presenthensite. The unit is prominent at surface
or below Unit 1 in the southern and eastern podiohthe site. The material of Unit 2 is
variable in texture and commonly ranges from fimemedium sand with some (20%)
gravel to sand and gravel in approximately equapprtions. The gravel-rich areas appear
as lenses or beds within the sand, and the grawsteat is variable. The unit reaches a
confirmed maximum thickness of 25 m in the southtcal and eastern portion of the site
near boreholes BH05-4, BH05-5, BH05-6, BHO05-7, BHQ6and BHO06-2. There are
several small inclusions of till and silt within Wr2, which support the idea that much of
this unit is ice-contact in origin. However, thpper few metres of material were likely

wave-washed during the existence of Lake Iroquioihe area.

Unit 3

Unit 3 is generally fine to medium sand with an asional lens (e.g. BH05-13) of coarser
material. The unit is present at depth beneathhmaidhe site and is generally regarded as
marginal for use as aggregate due to its fine-@aitexture and lack of gravel. Unit 3 is

transitional with Unit 2 and essentially represetits gravel-poor phase of the combined

unit.
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Many of the boreholes encountered difficult drifiat the 25 m to 35 m depth. Boulders
and/or a possible cemented layer were identifiedséveral boreholes at the depth of

approximately 30 m, and saturated sand was alsousmiered at a similar depth.

Two boreholes were advanced near the low-lying anethe north-central portion of the
Western parcel of the site. BH05-19 was advanced tlepth of 29.6 m and intersected a
shallow silt unit (Unit 1) from 0.6 to 8.2 m beloground surface. Owing to the potential
for the silt unit to contain a perched water taldesecond borehole BH05-20 was advanced
within the southern portion of the low-lying areaa depth of 5.1 m and was completed as

a standpipe monitoring well.

2.3 GROUNDWATER SETTING

2.3.1 Regional Groundwater Setting

Most of the water wells are located around the hagea of land at a distance of more than
1 km from the site. The Ministry of the EnvironmigMOE) water well record locations
are shown in Figure 2 and listed in Tables A-1 an#l, Appendix A. A well record for the
recently drilled water well located west of theesitoundary is also presented in Appendix
A. Two regional hydrogeological cross-sections Aahd B-B’ are presented in Figure 3

and Figure 4.

Based on the MOE water well records, most waterlsvare drilled wells that are
developed within deep sand and/or gravel deposéatgr than 15 m below ground surface.
Some shallower water wells and dug wells are presé&nound the high area of land, most
water wells are developed within an aquifer thatcomfined by overlying fine-grained
material such as clay or hardpan. It is anticidatieat the clay identified in the well
records is dominantly silt with different propomi® of clay, and may be a fine-grained till.
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The two well records for water supply wells in thgh area of land (272 and A027288)
indicate deep wells to about 40 m below ground axef A027288 indicates confining
layers of fine-grained material, with a perched avatable at about 32 m below ground

surface.

Groundwater levels in the water wells indicate lglgroundwater elevations within the
high land, with lower groundwater levels in wateells in the surrounding lower lying
areas. Therefore, as expected, regional groundvaiaferred to move in a radial pattern
from the high land toward the surrounding lowerntyiareas. Thus, the high land

represents a regional groundwater recharge area.

Based on available data, local groundwater usesf@redomestic purposes and some

limited uses for livestock watering.

2.3.2 Site Hydrogeology

Groundwater levels were measured in the on-site itoong wells BH05-2, BH05-18,

BHO05-19, and BH05-20 in October 2005, in Januargréh, April, and December 2006, in
April 2007, and in May 2008. In monitor BHO6-1,ogndwater levels were measured in
March, April, December 2006, in April 2007, and May 2008. Monitors locations are
shown on Figure 5. Monitor construction detailse goresented in Table B-1 and

groundwater elevations are presented in Table Bppendix B.

Groundwater levels within the deep monitoring wetlsaverage fluctuated less than 0.75 m
from October 4, 2005 to May 9, 2008. Consideringttinfiltration to the water table will
naturally vary between the fall, winter, and spriitgs interpreted that the permeable soil
permits the rapid dissipation of infiltration. Tduthe late spring water table conditions
observed in May 2008 may be considered to repteabenmaximum water table elevation
for the site at most locations. At BH05-18, theximaum water table elevation occurred in
April 2007.

Jagger Hims Limited 6/24/2009 9:10 AM: H:\Proj\05\1777\00\Wp\VGM-R Hsog Study Codrington_PDF.doc Page 9



Hydrogeological Study — Codrington Property 051777.00
St. Marys Cement Inc. (Canada) March 30, 2009

Figure 9 presents the maximum water table configomaobserved for May 2008. As
presented, the groundwater table is inferred tohlghest in elevation with the central
portion of the site below the area of high surfaggography and where sand occurs near
surface. Within the northwestern portion of thiee sthe fine-grained surficial material (silt
and silty fine sand) prevents the rapid infiltratiof water to the water table and thus
prevents the establishment of high water table lleveThe direction of groundwater
movement is outward from the groundwater high tailvdre north, south, east, and west.
As expected, no groundwater seeps or springs vadengtified on the site.

A seasonal perched groundwater table was deteaadthe wetland/pond area within the
north-central portion of the Western parcel of #ite at BH05-20. In October 2005, a
water table was not detected, but from January 260@ugh May 2008 the perched water
table was within 0.5 m of ground surface. It isenpreted that the perched water table is
formed as a result of the slow downward movemergroindwater through the underlying
clayey silt. As shown in Figure 6, the clayey gllinit 1) is underdrained by the deeper

unconfined water table.

Based on the water table configuration and theosumding low areas, it is inferred that
vertical hydraulic gradients are downward and tie is located in a groundwater recharge

area.

2.4 SURFACE WATER

On a regional basis, there are few surface watesesulocated within two kilometres of
the site. One watercourse is Cold Creek, whiciibisut 1 km south of the site and flows in
an easterly direction. A tributary of Marsh Craskocated about 1 km west of the site and
flows in a northerly direction toward Murray Marshhich is located about 2 km northeast
of the site. Tributaries of Marsh Creek and MurMarsh are located within about 500 m
east of the site. A permanent watercourse wastiitkssh about 50 m south from the

southeast corner of the site, which slopes in ategly direction. Based on the water table
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elevation in this area as presented in Figure &eths a groundwater baseflow component
to this watercourse. The groundwater also conteduo baseflow in watercourses located

further removed from the site, such as Cold Craak Marsh Creek.

There was no evidence of surface water on thediteng September to November 2005,
and from March 2006 to May 2008, except within tixetland area within the north-central
portion of the Western parcel. The low-lying areantained some seasonal water
accumulation of about 0.2 m depth in March 2006 abdut 0.5 m in December 2006,
April 2007, and May 2008 as a result of snowmeld anerland surface water runoff from
the surrounding areas of higher topography as a®lpoor downward drainage due to the
underlying lower permeability silt. From Januar@08 through May 2008 the monitoring
well at BHO05-20 detected a perched water table iwitbout half a metre below the ground
surface. The highest level of perched water wasaled at BH05-20 in May 2008, when

the water table was within about 0.1 m from theugy surface.

2.5 CLIMATIC WATER BUDGET

The water balance for the study area was estimasety available climatic data from the
on-line resources provided by Environmental Canad@ the Ministry of the Environment
(MOE) infiltration guidelines. The climatic watdyudget data from the local climatic
station at Belleville are summarized in Tables @+id C-2, Appendix C. Based on the
normal data for 1971 to 2000, the annual precigitaaverages about 891.8 mm (mm/a).
Considering available evapotranspiration of abo®®.2 mm/a, the precipitation available

for runoff or infiltration is about 358.6 mm/a.

As expected, a calculated water surplus occursnduttie winter, spring, and fall months,
with a water deficit during the summer months. shtould be noted that the majority of
water surplus in the winter accumulates as snomowsnelt during the spring results in the
runoff or infiltration of precipitation that is edttively equivalent to the winter and spring

water surplus.
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2.6 SUBCATCHMENT ANALYSIS

To assess the contribution of precipitation to grbwater and surface water, and to obtain
the data required for an environmental impact assest of the proposed pit development,
a subcatchment analysis was performed for the site.

The site was partitioned into three catchment afeas 1) the on-site wetland, 2) Cold

Creek, and 3) Marsh Creek. Each catchment areatlheas subdivided into subcatchment
areas based on the proposed pit excavation bowsdand buffers as shown in Figure 10.
The infiltration and runoff rates were calculatear feach of these subcatchments. A
summary of the water balance for subcatchments mune-development and post-

development conditions is provided in Table 1.

The proposed site development will shift portiorfstloe surface water flow divides for
local subcatchments. The following subcatchmenils ehange drainage areas to which
they contribute; unlisted areas will not change.

PRE-DEVELOPMENT POST-DEVELOPMENT

SUIEATERMENT AR DRAINAGE DRAINAGE DIRECTION
1A Wetland/Pond Groundwater
1B Wetland/Pond Groundwater*
1C Wetland/Pond Groundwater*
1D Wetland/Pond Groundwater*
1E Wetland/Pond Groundwater
1G Wetland/Pond Groundwater*
2A Cold Creek Groundwater
3A Marsh Creek Groundwater
3E Marsh Creek Groundwater
3G Marsh Creek Groundwater

NOTE: * indicates that the runoff component will leward the excavation and will infiltrate as
groundwater within the excavation.

Jagger Hims Limited
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Infiltration and runoff for each subcatchment wascalated using the method of Table 2 in

the Hydrogeologic Information Requirements (MOE9%§ with some adjustments for site

conditions. Runoff was calculated as the diffeeenoetween moisture surplus and

infiltration.

The following are detailed comments on the infilima calculations that were completed

for the site.

Input values for Table 1 subfactors are based ail@ve information for soil and
groundwater conditions. For subcatchments withditgct subsurface information,

conditions were inferred from the nearest boremdatitoring well.

The subcatchment areas were calculated based andivated boundaries shown in
Figure 10. Water balance calculations were conepldédor above groundwater table

extraction on the area of development.

The moisture surplus used in the calculations wasvdd from the long-term
climatic average conditions, based on records betw®371 and 2000. Monthly
evapotranspiration values were calculated using Tiernthwaite and Mather
method (1957) that included a daylight correctionlatitude.

For the wetland/pond an infiltration factor of 1 svaconsidered for direct
precipitation and runoff as water will accumulatedaeventually infiltrate into the
subsurface and contribute to groundwater. Operem&taporation was assumed to

be similar to the calculated evapotranspiration.

The area covered with wetland was assumed to peoaigdimilar infiltration factor

for pre-development and post-development conditions
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A summary of the site water balance for pre-develept and post-development conditions
is provided in Table 1. The primary data for thie svater balance calculations is shown in
Table C-3, Appendix C.

For the majority of the site the infiltration rat@aried between 70% and 80% of the water
surplus for an infiltration coefficient of 0.7 to.8 Therefore, a runoff coefficient of
between 0.2 and 0.3 was estimated for the sitgpferdevelopment conditions. Thus, an
annual runoff between 72 and 108 mm/a and an anindifffation between 251 and 287
mm/a are reasonable. One exception is for the amdtlarea within the north-central
portion of the Western parcel of the site, wherdardiitration rate of 100% was estimated.
Due to the site topography in this area, the wateplus that accumulates in the wetland
area eventually infiltrates into the underlayingl sehich results in localized seasonal

perched groundwater conditions.

3.0 IMPACT ASSESSMENT

3.1 PROPOSED OPERATIONS

CBM Aggregates proposes to operate the pit as aveabhe water table operation. In
accordance with the ARA Provincial Standards, gperation requires that the base of the
pit must be greater than 1.5 m above the wateetaldls noted in Section 2.3, water table
levels in average fluctuated by less than 0.75amfOctober 2005 through May 2008, and
the late spring water table conditions observeiay 2008 may be considered to represent
the maximum water table elevation for the site abstnlocations. At BHO05-18 the

maximum water table elevation occurred in April Z00

Groundwater monitors BH05-18 and BHO05-19 indicdtattthe depth to the water table
within the southwestern portion of the site is bedw about 23.9 to 25.2 m below ground

surface. Within the southeastern portion of the & the vicinity of BH05-2 the water

Jagger Hims Limited 6/24/2009 9:10 AM: H:\Proj\05\1777\00\Wp\VGM-R Hsog Study Codrington_PDF.doc Page 14



Hydrogeological Study — Codrington Property 051777.00
St. Marys Cement Inc. (Canada) March 30, 2009

table is about 10.0 m below ground surface, whilthiw the eastern portion of the site in

the vicinity of BHO6-1 the water table is about mGbelow ground surface.

The following table provides an assessment of tkiaetable material at the site with

respect to the above water table criterion. Iased that the extractable material includes
material from Units 1, 2, and 3 as defined in Satt2.2. Depending on the elevation of
surface topography and the water table, there acalized areas of greater or lesser

extractable material.

COMPARISON OF WATER TABLE AND EXTRACTABLE MATERIAL

MONITOR DEPTH TO WATER SOIL THICKNESS ABOVE THICKNESS OF
DESIGNATION TABLE WATER TABLE EXTRACTABLE
(m bgl) (m bgl) MATERIAL (m)

BHO05-2 10.0 10.0 8.5
BHO05-18 23.9 23.9 22.4
BHO05-19 25.2 25.2 23.7
BHO06-1 7.0 7.0 5.5

NOTES: 1) ‘m bgl’ indicates metres below grounddke

2) ‘m’ indicates metres.

3) Water table depth based on maximum elevations (2907 or May 2008).
4) ARA/Standards Criterion is a base excavation 1.8bove water table.

In summary, the greatest thickness of extractab&tenml occurs in the area of higher
surface topography west of the road allowance betwleots 32 and 33 (Western parcel).
However, it is noted that northwest of BH05-9 thefieial unit of silt to silty fine sand
(Unit 1) ranges in thickness from about 4.6 m t® &, with greater than 11.9 to 16.8 m of
Unit 1 at BHO5-15 and BHO05-16, respectively. SéguFe 5 for location details.

Based on the May 2008 water table configurationsenéed in Figure 9, the pit average
base elevation will be about 177.1 m asl (175.6sin+al.5 m) within the central portion of
the site and may vary along the site perimeteredailkd in the following table. It is noted
that the pit base elevation presented for BHO5sl®dsed on the April 2007 data, which

recorded the maximum water table elevation offal tnonitoring events.
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MONITOR GROUND SURFACE ELEVATION PIT BASE ELEVATION
DESIGNATION (m asl) (m asl)
BHO05-2 184.8 176.3
BHO05-18 191.0 168.6
BHO05-19 185.0 161.3
BHO06-1 182.6 177.1

Based on the data obtained during the subsurfasesiigations and groundwater
monitoring program, the quantity of the aggregagsources available for extraction was
calculated. The calculations were completed fag tlvo scenarios: Scenario | with a
vertical slope of extraction, and Scenario Il wigltraction with a slope ratio of 3:1
(horizontal : vertical). In both scenarios the woles of resources available for extraction
were calculated with consideration of the three gaisaof the pit development. The

calculations results are summarized below.

MATERIAL VOLUME (m 3)

SISO PHASE | PHASE Il PHASE llI TOTAL
Scenario I: Vertical Slopes 6,398,433 3,898,449 10,235,889 20,532,771
Topsoil and silt (Unit 1) 1,147,203 920,484 4,12891 6,192,856
Sand and gravel (Units 2 and 3) 5,251,230 2,977,96% 6,110,720 14,339,915
Scenario Il: Slopes at 3:1 4,816,017 2,269,863 8,160,669 15,246,549
Topsoil and silt (Unit 1) 652,698 557,442 3,048,921 4,259,061
Sand and gravel (Units 2 and 3) 4,163,319 1,712,421 5,111,748 10,987,488

In the event that material washing operations amsiered as part of the site operations,
Section 3.3 provides a summary of surface wateril@bi@ for on-site storage. |If
groundwater is required to supplement the surfaatewstorage, a Permit To Take Water

may be required.

A minor groundwater supply will be required for dusntrol and for periodic watering of
trees to be planted as part of the site rehakibmaprogram. As the predicted maximum
water requirement will not exceed 50,000 L/day, ernit To Take Water will not be

required. Water will either be obtained from ar-site source or from an on-site water
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supply well located within the northern portion thie Western parcel of the site, which is

not proposed for extraction.

3.2 GROUNDWATER ASSESSMENT

According to common industry findings for above aratable pit development and based
on Jagger Hims Limited’s 20 years of experiencextensive groundwater monitoring at
similar pits, above water table extraction is nobbwn to negatively affect groundwater
resources. However, to meet and exceed the Pralinequirements as established by the
ARA Provincial Standards, a detailed groundwateseasment was completed to evaluate

the possible effects of the above water table etitba on groundwater resources.

Based on the available area for pit developmenthsofithe Ontario Hydro Easement and
estimated setbacks, a pit area of about 81 hatism&®d. The total infiltration volume for

the property in pre-development conditions is ab?84,805 nVa, with about 94,126 ffa

of runoff. Development of the pit will prevent roifl within the pit area and some adjacent
subcatchment areas, and re-direct the runoff tdtiafion through the permeable sandy
soil. Therefore, the infiltration volume in poséxklopment conditions will be about
356,954 na. As such, the post-development conditions W#l characterized with an

increase in infiltration to the groundwater tabfeabout 72,162 ria.

The predicted increase in infiltration of water glus to the groundwater table will
maintain the groundwater recharge characteristicthe site. It is predicted that the pre-
development water table high within the centraltjpor of the site will be maintained and
may increase by about 0.1 m to 0.2 m upon compiediothe excavation as a result of the
increase in infiltration. As such, shallow grourater will continue to move from the site
in a radial direction toward the low-lying areastisurround the site. Downward hydraulic
gradients through the underlying low permeable sumitll maintain the quantity of water

currently available to local water wells around Hike.
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Based on groundwater information collected fromdbetr 2005 to May 2008, there is no
notable shallow groundwater contribution to the leved area within the north-central
portion of the Western parcel. Water accumulatéshiw the low-lying area during the
spring and fall months as a result of surface wateoff, and slowly infiltrates through the

underlying silt.

Water quality impacts are not anticipated and of@naof the pit in accordance with
prescribed conditions and Technical Standards afdty Authority (TSSA) requirements
will protect water quality. The sandy soil andesitiation capacity around the site will also
prevent detectable changes in suspended solidsemmpdrature within the shallow

groundwater beyond the 120 m zone around the ptppsrshown in Figure 10.

The watercourse southeast of the property is aBui from the edge of the excavation.
Considering the lateral hydraulic gradient (0.017mi) a range of reasonable bulk
hydraulic conductivities for the soil (0to 10° m/s), and a soil porosity of 30%,
groundwater movement from the excavation to theewaturse would take about 18 to 180
days, which should provide sufficient time for thdiltration to equilibrate to normal
groundwater temperatures. In addition, the lownpeable units that protect the deeper

sand and gravel aquifers will not be compromisedhgypit development.

In summary, it is predicted that the developmentaopit on the site will not result in

adverse effects to the local groundwater quantityqoality. Groundwater monitoring is

recommended in Section 4.0 of this report to confacceptable groundwater conditions,
and this monitoring program will be included on thRA Site Plan for the proposed pit.

3.2.1 Effects on Local Water Wells

The results contained in Section 3.2 indicate thatregional groundwater table will not be

adversely affected by pit excavation. This assesgms consistent with the research
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findings published by the Ministry of Natural Resoes in the document entitled Applied
Research On Source Water Protection in the Aggestyatustry.

The pit excavation has no predicted negative effect groundwater quantity or quality. In
fact, it will increase the overall recharge to #guifer. As such, there will be no negative
effects of the proposed excavation on the locaugdwater users. Correspondingly, the
closest water well, which is located downgradierdnf the western site boundary at a
distance of about 20 m, will not be negatively atézl by the proposed pit development.

3.3 SURFACE WATER ASSESSMENT

Considering the method of extraction above the gdovater table, the plan to keep a “no
extraction zone” in the northwest corner of theesithe distance to the nearest surface
watercourses, and a predicted increase in grouredwatharge, no negative effects to local

watercourses are expected from the pit operations.

A reduction in runoff on the site and toward thee ddoundaries is predicted. The runoff to
the on-site wetland located within the north-cehtpartion of the Western parcel is

predicted to be about 77% less than pre-developmm@mditions. As a result, the depth and
duration of the ponded water in the wetland will te®luced. However, as the wetland
represents a groundwater recharge feature and d@tdaced runoff corresponds to an
increase in infiltration, no negative effects tmgndwater quantity or quality are predicted
in this area. Impacts on the wetland are furtleerawed in the Natural Environment report
prepared by AECON (formerly Gartner Lee LimitedD(3).

Runoff from the site toward Cold Creek will decreasy about 80% with the proposed
extraction area. This runoff reduction is minongmared to the overall watershed area for
Cold Creek and considering the surficial sand anavegl south of the site where most

runoff will infiltrate into the groundwater. In ddion, the corresponding increase in
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infiltration will enhance the southerly groundwateanovement and the baseflow

contribution to the creek.

Within the northern and eastern portions of the,dihe component of runoff toward Marsh
Creek will decrease by about 70%, while the overafiltration to groundwater will
increase. As noted above, the resultant groundwzdseflow to the local watercourses

compensate for the reduced runoff.

The volume of surface water available for storagd ase for material washing as part of
site operations will depend on the surface area @egign of on-site storage/settlement
ponds. The permeability of the sandy soil requitest the ponds be designed with a low
permeable base of on-site silty soil. In addititme settlement of fines will enhance the
retention capability of the ponds. Assuming thabmoration from the ponds will be
similar to the estimated evapotranspiration ratedined pond should provide water at a
rate of about 0.36 a/nt of pond area. Most water accumulation in the ponisoccur
during the spring months.

No off-site discharge of water from the storagdleatent ponds will be required. Excess

water may be directed to the wetland/pond for trdiion to the groundwater table.

4.0 PERFORMANCE MONITORING PROGRAM

Development of the pit as an above the water tapkration will not have a negative effect
on local groundwater or surface water resourceweéver, it is recommended that the
following performance monitoring program be implented to confirm acceptable

conditions and to provide input to contingency meas, if required.

Considering the proposed extraction area, monitpvirells BH05-19 and BH05-20 should

be decommissioned in accordance with the regulateguirements.
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The performance monitoring program should incluae fiollowing.

» Groundwater Level Monitoring — Complete at BHO5BX05-18, and BHO06-1 on a

guarterly basis over the calendar year.

» Baseline Groundwater Quality Monitoring — Completee monitoring event at
BHO05-2, BH05-18, and BHO6-1 prior to extraction tbe following parameters: pH,
conductivity, turbidity, temperature, and total shéved solids.

» Annual Reporting — Prepare an annual monitoringprepy March 31 of each year to
summarize the monitoring results of the precediagry The report should document

complaints and responses.

» Groundwater quality sampling should be completedegmprior to commencement of
pit operations. The groundwater level monitoritng@sld be completed annually on a

guarterly basis.

It is predicted that an above the water table piration will have no negative affects on

groundwater and surface water resources.

4.1 CONTINGENCY MEASURES

If groundwater levels at BH05-2, BH05-18, and BHDGdecrease by 2 m relative to
baseline conditions, a detailed review of dataexittd for the site to determine the cause

should be completed.

If the water level decrease is a result of site rapens, increase the scope of the
performance monitoring program to include residanivells within 100 m of the site and
the watercourse southeast of the site. Monitoshguld include annual quality tests for

the baseline parameters and quarterly levels.
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If pit operations are determined to negatively effggroundwater or surface water

resources, the following contingency measures shbalimplemented.

1. Interference with acceptable quality or quantity wéter in a water well should
result in provision of an acceptable water suppyydither installation of a new
water well or a suitable alternative.

2. Negative effects on the watercourse should be reabedl by changes in site

operations or through site rehabilitation.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The results of this Hydrogeologic Study indicateatthno negative effects to the

groundwater and surface water regimes are predageslimmarized below.

» A sand and gravel unit (Unit 2) occurs across tbetlsern portion of the site and
achieves a confirmed maximum thickness of about®%vithin the south-central
portion of the site. The underlying sand unit (U8) contains less gravel. Within
the northwest portion of the site a silt to silgngl unit (Unit 1) occurs at surface
and is generally 5 m to 8 m in thickness, but watedted to a depth of about 17 m

at one borehole location.

» The wetland within the north-central portion of thiéestern parcel of the site is
located in an area with a surficial silt layer (Ut that is about 8 m in thickness,

but thickens toward the northwest.

» The site is located within a high area of land ttoaitns a regional recharge area for
dominantly confined aquifers in the surrounding éwying areas. Most water

wells are developed in confined aquifers at a dep#ater than 15 m below ground
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surface. The guantity of water available for dotiteewater supply wells will not be
negatively affected by the pit development as #eharge to the aquifer developed
by the local water wells is predicted to increask addition, there will be no
negative impact from pit development on groundwaeality owing to the nature of
the development, the on-site environmental managénmocesses, and the
available attenuation capacity within the waterléadquifer around the site. Most
water wells around the site are developed withinaguifer that is confined by

overlying fine-grained deposits such as clay odpan.

> Development of the site as an above the water tapbration under a Category 3
Application will provide from 20 m to 30 m of avable material west of the road
allowance between Lots 32 and 33 (Western parced) @about 5 m to 25 m of
material east of the road allowance (Eastern parcalVithin the northwestern
portion of the Western parcel the thickness of sand gravel resources will range
from approximately 14 m to approximately 17 m doethe occurrence of surficial
silty deposits (Unit 1). Most of these surficialty deposits are located within the

area not proposed for extraction.

» It is calculated that between about 11 and 14 aonllicubic metres of suitable
material (Units 2 and 3) are available for extrantfor the proposed pit design.

» The base of excavation will be 1.5 m above the M@§8 groundwater table, which
had an elevation of £175 m above sea level (asihiwithe central portion of Lots
33 and 32, falling off to below +150 m asl in therthwest, £155 m asl in the

northeast, +165 m asl in the southeast, and + 1&&Inm the southwest.

> Pit development will increase the groundwater reghan the area. No negative
effects to groundwater quality or quantity are peceed. Similarly, water wells in

the area will not be negatively affected by thedatelopment.
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» There is no notable groundwater contribution to thetland within the Western
parcel of site. Water accumulates within the wadladuring the spring and fall
months as a result of surface water runoff, andvlloinfiltrates through the
underlaying silt. As a result, temporary perchedugdwater conditions occur in
this area. Pit development will reduce the amanftunoff to the wetland, which
will reduce the depth and duration of ponded watdowever, the net infiltration to

groundwater in this area will be maintained.

» A reduction in surface water runoff on the sitelwitcur, but no effects to off-site
surface watercourses are predicted as a resultnofeased infiltration. The
contribution of groundwater baseflow to the watenses will continue.

The following recommendation is provided for coresiktion.
» The performance monitoring program should be im@eted as outlined in

Section 4.0.

Yours truly,
JAGGER HIMS LIMITED

Vyacheslav G. Magmedov, Ph.D., P.Geo. Jason T.d®alsM.A.Sc., P.Eng.

Project Manager Consulting Engineer
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TABLE 1

SITE WATER BALANCE

HYDROGEOLOGICAL STUDY

ST. MARYS CEMENT INC. (CANADA) CODRINGTON PROPERTY
TOWN OF BRIGHTON, NORTHUMBERLAND, ONTARIO

Pre-Development Conditions " Page 1 of 2
SUBCATCHMENT FOOTFRINT SURFACE . . INFILTRATION | INFILTRATION | RUNOFF | RUNOFF
L AREAT . AREA ] TYPE |- RATE. VOLUME RATE |VOLUME TOTAL
- DESIGNATION ) : o {m/a) {m*/a} {m/a) {m%fa)
Wetland Catchment Area
1A
Woodiand 126,384 | Trees, bushes 0.287 35,986 0.072 | 9,028
Qpen Area 191,234 Open soil/grass/farmland 0.251 48,000 0,108 20,653
1B
Woodland i} Trees, bushes 0.287 0 0.072 2}
Open Area 10,375 Cpen soil’grass/farmland 0.251 2,604 0.108 1,121
1C
Woodland 6,612 Trees, bushes 0.287 1,898 0.072 476
Open Area 0 Open soil/grass/farmland 0.251 o] 0.108 0
1D
Woodland 6,995 Trees, bushes 0.287 2,008 0.072 504
Open Area 1,697 Cpen soil/grass/farmland 0.251 426 0.108 183
1E
Woodland 1,972 Trees, bushes 0.287 566 I 0.072 | 142 |
Open Area 6,883 Qpen soitfgrass/farrmland 0.251 1,728 0.108 743
iF
Woodland 22,893 Trees, bushes 0.287 6,570 0.072 | 1,648
Open Area 19,115 Opea soilfgrass/farmland 0.251 4,798 0.108 2,064
1G
Woodland 1,053 Trees, bushes 0,287 a2 0.072 76
Open Araa 3,609 Open soilfgrass/farmland 0.251 906 0.108 380
Wetland/pond 7.297 Grass/bushes 0.359 2,620 0 0
AREA TOTAL 408,119 108,410 37,028

RUNGFF TOTAL (m/a) 37,028

INFILTRATION TOTAL {(m%a) 108,410

TOTAL WATER ACCUMULATING IN THE POND (m*a) 39,648

Cold Creek Catchment Area

2A
Woodland 85,732 Trees, bushes 0.287 24,605 0.072 6,173
Open Area 313,564 Open soil/grass/tarmiand 0.251 28,505 0.108 12,265
28
Woodland 8,089 Trees, bushes [ 0.287 I 2,322 | 0072 i 582
Open Area 37,690 Qpen soil/grass/farmiand 0.251 9,460 (.108 4,071
AREA TOTAL 245,075
RUNQFF TOTAL {m%a) 23,091
INFILTRATION TOTAL (m‘fa) 64,891
Marsh Creek Catchment Area
IA
Woodland 1,363 Trees, bushes 0.287 391 0.072 a8
. |Open Area 5,097 Qpen soil/grass/farmtand 0.251 1,279 0.108 550
a8
Woaodland 6,880 Trees, bushes 0.287 1,975 0.4a72 4895
Open Area 9,866 Qpen soil/grass/farmtand 0.251 2,476 0.108 1,066
3C
Woodland 9,710 Trees, bushes 0.287 2,787 0.072 699
Open Area 32,121 Open soil/grass/armland 0.251 8,062 0.108 3,469
3D
Woodland 6,781 Trees, bushes 0.287 1,946 0.072 488
Open Area 7,786 Open soil/grass/armiand 0.251 1,954 0.108 841
3E
Woodland 20,128 Trees, bushes | 0.287 5,777 1 0.072 | 1,449 |
Open Area 5,641 Qpen soil/grassiarmland 0,251 1,391 0.108 598
3F
Woodlang 4,545 Trees, bushes | 0.287 I 1,304 1 0.072 | 327 |
Open Area 3,141 Qpen soil/grassiarmiand 0,251 788 0.108 339
3G
Woodland 183,339 [Trees, bushes | 0.287 I 52,618 | 0.072 | 13,200 l
Open Area 67,261  |Open soilfgrass/farmiand 0.251 16,883 0.108 7,264
3H
Woodland 38,572 Trees, bushes 0.287 11,070 | 0.072 | 2,777 i
Open Area 3,192 Qpen soil/grass/armtand 0.251 801 0.108 245
AREA TOTAL 405,323

RUNOFF TOTAL (m'/a) 34,007

INFILTRATION TOTAL (m'/a) 111,504

SITE FOOTPRINT TOTAL | 1,055517 |

SITE RUNOFF TOTAL (m*a) 94,126
SITE INFILTRATION TOTAL (m’/a) ) . 284,805
NOTES:

1} Infiliration rate derived from Tabfe 2 of MOE (1995).

2y Woodland and grassffarmiand areas based on 2007 site conditions.
3) "m¥a" means cubic metres per annum.

4) Totals may vary due to rounding.

HAP{ DR TTPOMTechi TABLES\CBM HILTON PROPERTY INFILTRATION CALCULATIONS os



TABLE 1

SITE WATER BALANCE

HYDROGEOQLOGICAL STUDY

ST. MARYS CEMENT INC. (CANADA) CODRINGTON PROPERTY
TOWN OF BRIGHTON, NORTHUMBERLAND, ONTARIO

Pasl-Development Conditions Page2of2
.- SUBCATCHMENT " - | FOOTPRINT SURFACE - .| INFILTRATION | INFILTRATION | RUNOFF | RUNOFF
S AREA L o "AREA | _ TYPE = | . RATE - VOLUME RATE |VOLUME TOTAL
~ DESIGNATION - {m?) R : (m/a) {mfa}- (m/a} | {m%a)
Wetland Catchment Area
1B
Woadland G Trees, bushes 0.287 0 0072 G
Open Area 10,376 Open soil/grass 0.251 2,604 0.108 1,121
iC
Woodland 6612 Trees, bushes 0.287 1,898 0.072 476
Open Area o Open soil/grass 0.251 0 0.108 4]
1D
Woodiand 6,995 Trees, bushes 0.287 2,008 0.072 504
Open Area 1,697 Open soil/grass 0.251 426 0.108 183
1F
Woodland 22,893 Trees, bushes 0.287 6,570 0.072 1,648
Cpen Area 19,115 Cpen soil/grassifarmiand 0.251 4,788 0.108 2,064
1G
Woodland 1,054 Trees, bushes 0.287 302 0.072 76
Open Area 3,609 Open soil/grass/armiand 0.251 906 0.108 390
Wetland/pond 7,297 Grass/bushes 0.359 2617 0 0
AREA TOTAL 79,648
RUNOFF TOTAL {m*/a) 6,462
INFILTRATION TOTAL {m’/a) 22,129
TOTAL WATER ACCUMULATING IN THE POND (m/a) 9,679
Cold Creek Catchment Area
28
Woodland 8,089 Trees, bushes 0.287 2322 0.072 582
Qpen Area 37,690 QOpen sollfgrass/farmland 0.251 9,460 0.108 4,071
AREA TOTAL 45,779

RUNOFF TOTAL {m*/a) 4,653
INFILTRATION TOTAL {m’/a) 11,782

Marsh Craek Catchment Area

3B .
Woodland 6,880 Trees, bushes 0.287 1,875 0.072 495
Open Area 9,868 Open soil/grass/tarmland 0.251 2,476 0.108 1,066
3c
Woodland 9,710 Trees, bushes 0.287 2,787 0.072 699
Open Area 32,121 Open soiligrass/amland 0.251 8,062 0.108 3,469
3D
Woodland 8,781 Trees, bushes 0.287 1,946 0.072 488
Open Area 7,786 Open soil/grass/ftarmland 0.251 1,954 0.108 841
3F
Woodland 4,546 Trees, bushes 0.287 1,305 0.072 327
Open Area 3,140 QOpen solligrass/farmland 0.251 788 0.108 339
3H
Woodland 38,572 Trees, bushes 0.287 1,070 0.072 2,777
Open Area 3,192 Open solligrass/farmiand D.251 801 0.108 345
AREA TOTAL 122,594

RUNOFF TOTAL (m*/a) 10,847
INFILTRATION TOTAL (m'/a) 33,165

Area of extraction
Open Area* [ 807,497 | Open soil | (.359 | 289 891 | 0 ] 0
AREA OF EXTRACTION INFILTRATION TOTAL (msla) 289,891

SITE FOOTPRINT TOTAL | 1,055,518 |

SITE RUNOFF TOTAL (m%/a) 21,961
SITE INFILTRATION TOTAL {m°/a) 356,967
Volume of Compensalion Required
. :7 " DEVELOPMENT CONDITIONS 1 INFILTRATION VOLUME (ma) COMPENSATION AMOUNT {m¥a)
Pre-Development Conditions 284,805 0
Post-Development Conditions 356,967 Surplus 72,162
NOTES:

1} Infiltration rate derived from Table 2 of MOE (1995).

2) Woodland and grass/farmland areas based on 2007 site conditions.

3) "m3a" means cubic metres per annum,

4} Compensation amount=[infiltraticn under pre-development conditions}-
-finfiltration during post-development conditicns].

5) * indicates runoff will be toward excavation and become part of groundwater.
6} Totals may vary due to rounding.

HAProl @577 MEATechiTABLES\CEM. HILTON PROPERTY INFILTAATION CALCULATIONS.da
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BOREHOLE LOG EXPLANATION FORM

This explanatory section provides the background to assist in the use of the borehole logs. Each of the headings
used on the borehole log, is briefiy explained.

DEPTH

This column gives the depth of interpreted geologic contacts in metres below ground surface,

STRATIGRAPHIC DESCRIPTION

This column gives a description of the soil based on a tactile examination of the samples and/or laboratory test
results. Bach stratum is described according to the following classification and terminology.

Soil Classification * Terminelogy Proportion
Clay <0.002 mm
Silt 0.602 to 0.06 mm "trace” (eg. trace sand) <10%
Sand 0.06 to 2 mm "some” (cg. seme sand) 10% - 20%
Gravel 2 to 60 mm adjective {cg. sandy) 20% - 35%
Cobbles 60 to 200 mm "and” (eg. and sand) 35% - 50%
Boulders >200 mm noun (cg. sand) »50%

* Extension of MIT Classification system unless otherwise noted.

The use of the geologic term "till” implies that both disseminated coarser grained (sand, gravel, cobbles or boulders)
particles and finer grained (silt and clay) particles may occur within the described matrix.

The compactness of cohesionless soils and the consistency of cohesive soils are defined by the following:

COHESIONLESS SOIL COHESIVE SOTL.
Standard Penetration Standard Penectration
Compaciness Resistance "N, Consistency Resistance "N",
Blows /03 m Blows /03 m
Very Loose Otod Very Soft Oto2
Loose 41010 Soft 204
Compact 10 to 30 Firm 4t08
Dense 30 to 50 Stiff 8tol5
Very Dense Over 50 Very Stiff 15 to 30
Hard Over 36

The moisture conditions of cohesioniess and cohesive soils are defined as follows.

COHESIONILESS 8 COHESIVE §
Dry DTPL . Drier Than Plastic Limit
Moist APL - About Plastic Limit
Wet WTPL - Wetter Than Plastic Limit
Saturated MWTPL « - Much Wetter Than Plastic Limit

D3/09/03 6:55PM  Admin/Borehol: Log Explenation Form



STRATIGRAPHY

Symbols may be used to pictorially identify the interpreted stratigraphy of the soil and rock strata.

MONITOR DETAILS

This column shows the position and designation of standpipe and/or piezometer ground water monitors installed in
the borehole. Also the water level may be shown for the date indicated.

i Standpipe and Designation  / Cement Seal
i Piezometer and Designation Granular Pack
i Gas Monitor and Designation Granular Backfill
&\\ Borehole Seal (Peltonite, Native Soil Backfili/Cave

Bentonite or Hole Plug)

Where monitors are placed in separate boreholes, these are shown individually in the "Monitor Details” column.
Otherwise, monitors are in the same borehole. For further data regarding seals, screens, etc., the reader is referred to
the summary of monitor details table.

SAMPLE

These columns describe the sample type and number, the "N” value, the water content, the percentage recovery, and
Rock Quality Designation (RQD), of each sample obtained from the borehole where applicable. The information is
recorded at the approximate depth at which the sample was obtained. The legend for sample type is explained
below.

88 = Split Spoon GS =  Grab Sample
ST = Thin Walied Shelby Tube CS = Channel Sample
AS =  AugerFlight Sample WS =  Wash Sample
CC = Continuous Core RC = Rock Core

% Recovery = Length of Core Recovered Per Run x 100

Total Length of Run

Where rock drilling was carried out, the term RQD (Rock Quality Designation) is used. The RQD is an indirect
measure of the number of fractures and soundness of the rock mass. It is obtained from the rock cores by summing
the length of core recovered, counting only those pieces of sound core that are 100 mm or more in length. The RQD
value is expressed as a percentage and is the ratio of the summed core lengths to the total length of core run. The
classification based on the RQD value is given below.

03/B9103 6:55PM  Admin/Borehole Log Explanation Form



ROD Classification ROD (%)

Very poor quality <25
Poor quality 25-350
Fair quality 50-75
Good guality 75-90

Excellent quality 90 - 100

TEST DATA

The central section of the log provides graphs which are used to plot selected field and laboratory test results at the
depth at which they were carried out. The plotting scales are shown at the head of the column.

Dynamic Peneiration Resistance - The number of blows required to advance a 51 mm diameter, 60° steel cone

fitted to the ¢nd of 45 mm OD drill rods, 0.3 m into the subsoil. The cone is driven with a 63.5 kg hammer over a
fall of 750 mom.

Standard Penciration Resistance - Standard Penectration Test (SPT) "N" Value - The number of blows required to
advance a 51 mm diameter standerd split-spoon sampler 300 mm into the subsoil, driven by means of a 63.5 kg
hammer falling freely a distance of 750 mmn. In cascs where the split spoon does not penetrate 300 mm, the

number of blows over the distance of actual penetration in millimetres is shown as xBlows

im

Water Content-  The ratio of the mass of water to the mass of oven-dry solids in the soil expressed as a
percentage.

Wp - Plastic Limit of a fine-grained soil expressed as a percentage as determined from the Atterberg
Limit Test.

W - Liquid Limit of 2 fine-grained soil expressed as a percentage as determined from the Atterberg
Limit Test.

REMARKS

The last column describes pertinent drilling details, field observations and/or provides an indication of other field or
laboratory tests that were performed.

03109i03 6:35F Admin/Borehols L.og Explenation Form



Revalon 2/ Aug 2003

PROJECT NAME:

CODRINGTON PROPERTY

BOREHOLE NO. BH05-1

PAGE 1 OF 1
PROJECT NO.:  051738.00

CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 14, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 189 m ASL (estimated) REVIEWER: AJC
_U’.' SAMPLE PEN%?F“{ET[DN WATER
g w2 — CONTENT %
D?:JH STRATIGRAPHIC DESCRIPTION aj: “&‘é?ﬁ;ﬁfg 5 z a; n | :; \;a;LL;E 0 » REMARKS
g % £ 5 g e L1 Pt
T 1= m m ] S
0 < TP lR T e (w ow
0.2 1 TOPSOIL: : -
SROWN CLAYEY SILT TOPSOIL..
SAND:
MEDIUM TO COARSE SAND, SOME GRAVEL, 65-1
MOIST.
| 2 |
G5-2
4 |
4.6
CLAYEY SILE:
GREYISH BROWN CLAYEY SILT, APL.
G5~3
e
7.0
BOREHCLE TERMINATED AT 7.0 m IN CLAYEY
SILT.
| 8 |
| 10 |
12 |
| 14 |
16 |
18
20

Jacezr Hmm Liurren

UPDATED: July 12, 2003




Revalen 2/ Aug 2003

BOREHOLE NO. BH05-2

PAGE 1 0OF 1
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRI. 22, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 184.78 mASL REVIEWER: AJC
“ SAMPLE PENcEcl'):iTIDN WATER
3 " _ CONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION 2 | monror Zle | = N"VALUE REMARKS
{m) @ | DETALS Sl o= IB|g|ewH ) wHR
3 m|E Z2121|2 '
T < i 3 —_
0 =< w2 2 £ 22'52»4“';«;“ We WL
BROWN FINE TO COARSE SAND, TRACE TO
SOME GRAVEL, TRACE SILT,MOIST TO DRY. SURVEY COMPLETED IN 2007
05—1_
| 2|
GS—2
| 4 |
. 6s-3
&
..B..
G5—4 o
-
GS—-5
12 11.9
SAND AND GRAWEL:
FINE TO COARSE SAND AND FINE GRAVEL,
TRACE TO SOME SILT, SATURATED BELOW 11.9
m. GS—6
i4
143
BOREHOLE TERMINATED AT 14.3 m N SAND
AND GRAVEL.
1
18
20

Jacert Hms Lnorzp

UPBATED: July 12, 2003, May 22, 2007




Revslon 2/ Aug 2003

BOREHOLE NO. BH05-3

PAGE ZOF 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 25, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 188 m ASL. {estimated) REVIEWER: AJC
‘-_’i SAMPLE PEN?‘I?:ETION WATER
2 - VAT | CONTENT %
Q?'i:";'ﬁ STRATIGRAPHIC DESCRIPTION g Hg(é-hrl‘l;l;sls? :\j z: %e ﬁ % 10 20 30 10 26 30 REMARKS
5 3518 3|5 11 L1
== fond m m —
20 =< oy 2 € :?EEQ:GTK We We
SAND: Gss :
(Continued)
22 |
G510
124 4
GS1t
| 26 |
G512
| 28 |
28.7

:EI ].
BROWN SILT, TRACE CLAY, WET TO MOIST.

30

G513
32
32.3
SAND: G514
FINE TO MEDIUM SAND, DRY.
34
34.7 GS18
BOREHOLE TERMINATED AT 34.7 m IN
SAND.

36

38

40

Jacemm Hnss Liurrep UPDATED: July 12, 2605



Rawalon 2/ Aug 2003

PROJECT NAME:

CLIENT:

BOREHOLE TYPE:
GROUND ELEVATION:

CODRINGTON PROPERTY

BOREHOLE NO. BH05-4

PAGE 1 0F 2
PROJECT NO.: 051738.00

ST. MARYS CEMENT INC. (CANADA)

DATE: APRIW 26, 2005

BECKER HAMMER DRILL

SUPERVISCR: DBK

197 m ASL (estimated)

REVIEWER: AJC

CONE
“ SAMPLE PENETRATION WATER
g " GONTENT %
= . g "N'VALUE
DEPTH STRATIGRAPHIC DESCRIPTION b MONITOR z = X REMARKS
{m) 8 DETAILS 4 - | = moz 10 20 30 10 20 30
- b 5 a 8 by [
h) m = H < - t
% w3 DI E | seem ! !
0 = STRENGTH We WL
SAND:
BROWN SILTY FINE SAND, TRACE GRAVEL,
TRACE CiAY, WET.
651 1
1.5
SAND AND GRAVEL:
| 2 | MEDIUM TO COARSE SAND AND FINE TO
MERIUM GRAVEL, LAYERED AND VARIABLE,
QCCASIONAL COBBLE OR BOULDER, TRACE
SILT, DRY.
G82
|4 |

16

20

G523

G54

GSS

GS6

GS7

GS8

Jaccrn Hms Loargn

UPDATED: July 12, 2005



Revalon 2/ Aug 2003

PROJECT NAME:

CODRINGTON PROPERTY

BOREHOLE NO. BH05-4

PAGE 2 OF 2
PROJECT NO.: 051738.00

CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 26, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 197 m ASL (estimated) REVIEWER: AJC
@ SAMPLE PENE:?:&TION WATER
$ " — CONTENT %
D?::JH STRATIGRAPHIC DESCRIPTION % hé%?ge;? i Z = ¥ - 11:;‘2:“;5 10 20 30 REMARKS
3 5| S g S8 ) b
2 "1ElR |&tla |
20 = moA 2 g :?aseﬁsm We We
20.4 Gsg
{Continued)
SAND:
FINE TO MEDIUM SAND, TRACE TO SOME
GRAVEL, DRY.
t 22 |
G510
24 | 240
SILL: VERY HARD DRILLING
BROWN SILT, SOME FINE SAND, DRY.
511
2
[— 1 26.2
BOREHOLE TERMINATED AT 26.2 m IN SILT.
| 28 |
30 |
| 32|
34 |
| 35 |
.38 |
40

Jiceze Hpms Luarep

UPDATED: July 12, 2605



Rewalan 2/ Aug 2003

PROJECT NAME:

CODRINGTON PROPERTY

BOREHOLE NO. BH05-5

PAGE 1 OF 2
PROJECT NO.: 051738.00

CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 186, 2005
BOREHCLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 200 m ASL (estimated) REVIEWER: AJC
§ SAMPLE PI.-ﬁNcé?gETION WATER
= — CONTENT %
D?;{H STRATIGRAPHIC DESCRIPTION g ";‘;‘é—'ﬁZ‘fg 5 2 B; 2 4 :‘f]\::u;ls o 2 3 REMARKS
g T r§-' E § S L1 L1
I c [£7] % ——————]
[} < e 2 £ 3%52’3sm We We
0.2 OPSOlL:
BROWN SILTY SAND TOPSOIL.
SAND: .
FINE TO MEDIUM SAND, TRACE TO SOME GS1
GRAVEL, GRAVEL IN LAYERS, TRACE TO SOME
SiLT, VARIABLE, DRY TO MOISY.
| 2 |
G52
i 4 |
F
1 & |
| &8 |
GS4
1 10 |
GS5
| 12 |
CS5
14
G557
16 |
| 18 GSB
19.2
SAND;
FINE TO MEDIUM SAND, SOME SILT, TRACE
20 GRAVEL, MOIST,

Jacegr Hez Lrzarzn

UPDATED: Juiy 12, 2085




Revalon 2/ Aug 2003

BOREHOLE NO. BH05-5

PAGE20OF 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA} DATE: APRIL 186, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 200 m ASL (estimated) REVIEWER: AJC
@ SAMPLE PENETRATION WATER
3 " — CONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION % MONITOR - - o N'VALUE REMARKS
{m} DETAILS o - | = mi2a 10 20 30 10 20 3¢
g RN 8165 ol L1
= < ju] m 3 S
2 < TR e W ow
SAND: 659 : :
(Continued)
| 22 |
G510
|24 |
,GS“ o
26
G512
| 28 |
25.6
30 TLL:
BROWN SANDY SILT TILL, MOIST. o
31.4
SAND:
| 32 | FINE SAND, TRACE SILY, MOIST TO 33.8 m,
SATURATED BELOW 33.8 m.
G514
| 34 |
GS15
36 |
36.4
BOREHOLE TERMINATED AT 36.4 m IN FINE
SAND.
| 38 |
40

Jacczm Hpes Lunarep

UPBATED: July 12, 2005




BOREHOLE NO. BH05-6

PAGE 20F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: (51738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 14-15, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERYISOR: DBK
GROURND ELEVATION: 201 m ASL (estimated) REVIEWER: AJC
] SAMPLE PEN%?:ETION WATER
4 - — CONTENT %
Df;i)’ﬁ STRATIGRAPHIC DESCRIPTICN g a;grr;ggsn 5 Zlz a5 : \;n:Ll;E o 2 % REMARKS
§ 3 £ g 8 8 L1 Lt
T " € |d m # ‘ [ | —
20 = " 2= :;ﬁéﬁsm Wp Wi
SAND: Gsg
(Continued})
22 |
GS10
124

GSi1

26

G512

28

BOREHOLE DRY ON
COMPLETION

e s3]
30 BOREHOLE TERMINATEDR AT 29.6 m IN
SAND, SOME GRAVEL — REFUSAL.

32

| 34 |

36

38

40

Revalen 2/ Aug 2003

Jacerz Hms Lnmvren UPDATED: July 12, 2005



Rewlon 2/ Aug 2003

PROJECT NAME: CODRINGTON PROPERTY

BOREHOLE NO. BH05-6

PAGE10OF 2
PROJECT NO.: 051738.00

CLIENT: ST.MARYS CEMENT INC. (CANADA)

DATE: APRIL 14-15, 2005

BOREHOLE TYPE: BECKER HAMMER DRILL

SUPERVISOR: DBK

GROUND ELEVATION: 201 m ASL (estimated)

REVIEWER: AJC

SAMPLE LCONE
v PENETRATION WATER
g I — CONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION 2 | monror 2|2 2|, ff)‘;':Lgﬁ 0 20 3 REMARKS
{m) §D£TA|LSQ’<5R_D o3 L
3 mlE|A|E|° ' '
==t o g % = DU
m & SHEAR
[+ =< S R We WL
02 | TOPSDIL: T
ANBROWN SANDY SILT TOPSOIL.
BROWN CLAYEY SILT, SOME FINE SAND. GS1
.2 |
GSZ
| 4 |
4.8
SAND:
MEDIUM TO COARSE SAND, SOME GRAVEL
TO GRAVELLY, VARIABLE, LOCALLY SILTY, -
. MOIST TO DRY. GS3
| 6 |
.8
G54
10
G55
32
GSE
14
557
16
18 GS8
20

Jacern Hpss Lptrrep

UPDATED: July 12, 2065



Rewslon 2/ Aug 2003

BOREHOLE NO, BH05-7

PAGE20F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 22, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 187 m ASL. (estimated) REVIEWER: AJC
‘@ SAMPLE PENCE?NR.EHON WATER
2 ® VAL CONTENT %
D%E:S’H STRATIGRAPHIC DESCRIPTION %‘ lgg‘?ggg j f ;;Ea ﬁ 3 10 26 30 10 20 36 REMARKS
2 % ':2 a 2 12 S; ] I| I |
= [= m m | = _—
20 = S p £ g?asgﬁm Wp Wi
659 :
{Continued)
21.6
|_22 | BOREHOLE TERMINATED AT 25.6 m IN
GRAVELLY SAND.
| 24....]
26
28 |
P D T R I S S
ER
| 34 |
36 |
| 38 |
40

Jaceem Hmm Lmorep UPDATED: July 12, 2005



Rewvslon 2/ hug 2003

BOREHOLE NO. BH05-7

PAGE10OF 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. {CANADA) DATE: APRIL 22, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 187 m ASL (estimated) REVIEWER: AJC
@ SAMPLE PEN?E?gPE\TION WATER
§ - — CONTENT %
D%I_T)'H STRATIGRAPHIC DESCRIPTION g ";'fé?ﬂf? 5 2 ai,z ﬁ . : \;ﬁu;g o 2 0 REMARKS
s p: r§_ z18|¢€ - L1
o€ c m m | = _—
[ < e 2 Z g‘?&éﬁem We Wi
SAND:
BROWN FINE TO MEDIUM SAND, SOME SiLT,
SOME GRAVEL TO GRAVELLY, MOIST. e}
43}
2 |
Gs2
| 4 |
| S
| 6 |
7.0
SAND:
SROWN FINE SAND, SOME SILT TG SKLTY,
5 MOIST.
] G54
9.4
SAND:
10 FINE TO MEDIUM SAND, SOME COARSE
] SAND, SOME GRAVEL, MOIST.
€85
12
ese
14
4.3
SAND:
BROWN FINE TO MEDIUM SAND, TRACE SILT,
MOIST.
657
16
16.8
\i :
GRAVELLY FINE TO COARSE SAND, TRACE
SILT, SATURATED BELOW 17.1 m.
18 | Gs8
20

Jacerr Hems Esaren UPDATED: July 12, 2005



Revalon 2/ Aug 2063

BOREHOLE NO. BH05-8

PAGE10F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 18-19, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 194 m ASL (estimated) REVIEWER: AJC
@ SAMPLE PEN(é?:.ETEON WATER
§ ® — CONTENT %
m(zgﬂ STRATIGRAPHIC DESCRIPTION g “Eg?gf? 5 Z %g z | 5 :‘; \ing;E © 2 REMARKS
g TIE1E 8 8 L1 1 L1
- m ~ patt} < T T
I m g Y E SHEAR Lv—
0 < STRENGTH We We
SAND: ;
SILTY FINE TO MEDIUM SAND, SOME CLAY,
MOIST. ]
GS_1
| 2 |
G52
.4 |
4.6

12

| 14 |

it}

GRAVELLY SAND:

GRAVELLY SAND TO SAND AND GRAVEL,
VARIABLE, OCCASIONAL BOULDER, TRACE TO
SOME SILT, DRY TO MOIST.

683

GS4

GS5

GS6

G587

GS8

Jacexn Hms LooTrn

UPBATEDr July 12, 2005



Revalon 2/ Aug 2003

BOREHOLE NO. BH05-8

PAGE20F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 18-19, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 194 m ASL (estimated) REVIEWER: AJC
¢_ﬂ| SAMPLE PENGE?:.ETION WATER
2 e — CONTENT %
DI(E':;'H STRATIGRAPHIC DESCRIPTION %‘ “é‘é?ﬂfs“ 5 Z | = z | : \;ghlig o 2 % REMARKS
§ 3| $ E 8 2 P11 L1
; " E m % § l I —_—
20 = " 2= :‘T'REQSGTH We WL
GRAVELEY SAND; ©s9
{Continued}
21.6
22 SAND:
| FINE TO MEDIUM SAND, SOME FINE
GRAVEL, DRY.
GS10
24— BOREHCLE DRY CN
COMPLETION.
: REFUSAL DUE TO BOULDER
Gs1 : . OR POSSIBLE CEMENTED
T . . : LAYER.
| 26 |
26.5
BOREHOLE TERMINATED AT 26.5 m IN
SAND,
| 28 |
| 30
32|
| 34 |
36 |
38 |
40

Jacezr Hprs Lnoren UPBATED: July 12, 2005




Revalon 2/ Aug 2003

BOREHOLE NO. BH05-9

PAGE20CF 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 16-18, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 201 m ASL (estimated) REVIEWER: AJC
g SAMPLE PENCEgI:ETIDN WATER
CONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION 2 | wonTor Z | e - "NVALUE REMARKS
tm) DETALS | 3 18|z | 0230 | w00
E I"ﬁ 'g 5 2 s |I { I| TS
I [ m m ) —_—
20 < ml® 2 £ g;‘gé:sm We WL
SAND: 659
{Continued)
22
510
|24 |
G511 o : SOREMOLE DRY ON
: COMPLETION.
: - _ REFUSAL DUE TO BOULDER
26 : OR POSSIBLE CEMENTED
— ; LAYER,
6512
[ 25 |
,_3'_9_“ 29.9

BOREHOLE TERMINATED AT 29.9 m IN FINE
TC MEDIUM SAND AND SILT.

32

34

36

38

4G

Jacern Hrpss Lmsrrep UPDATEIr July 12, 2005



Revalon 2/ Aug 2003

PROJECT NAME:

CLIENT:

BOREHOLE TYPE:
GROUND ELEVATION:

CCDRINGTON PROPERTY

BOREHOLE NO. BH05-8

ST. MARYS CEMENT INC. {CANADA)

BECKER HAMMER DRILL

201 m ASL (estimated)

PAGE 1 OF 2
PROJECT NO.: 051738.00
DATE: APRIL 16-18, 2005

SUPERVISOR: DBK

REVIEWER: AJC

CONE
a SAMPLE PENETRATION WATER
2 - CONTENT %
3 - "N*VALUE
DEPTH STRATIGRAPHIC DESCRIPTION 8 MONITOR 4 » o] REMARKS
m) § DETAILS o <= i 3 10 2‘0 3ID 1|u 2|0 sln
: RIEIZ | 8]8 T
R I
< mo| & & | suear
0 2 STRENGTH Wr W
SAND:
BROWN FINE SAND, SOME SILT, TRACE
GRAVEL, MOIST. )
GSt
2 |
GSZ
4]
GS.'.'»I .
1.8 |
7.0
SAND:
FINE TO COARSE SAND, TRACE TO SOME
8 FINE GRAVEL, TRACE SILT, MOIST.
GS4

16.8

G55

GS§

G57

20

SAND_AND SILT:
BROWN FINE TO MEDIUM SAND AND SILT,
MOIST.

GSB

Jaccern Hpm Lnarep

UPDATED: July 12, 2005




Revalon 2/ Aug 2003

BOREHOLE NO. BHO05-10

PAGE 20F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) PATE: APRIL 21, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 198 m ASL. {estimated) REVIEWER: AJC
@ SAMPLE PENETRATION WATER
§ ® — CONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION g MONITOR = = x N"VALUE REMARKS
m} g | opemans Iz | BB 00 | 020D
z A | E |3 8|9 T T
T [= 1l mno| = |
20 = ml® 2 € §¥§2§Gm We Wi,
SAND: Gs9 :
(Continued)
122 |
GS10
24 |
es11
| 26 |
Gs12

28

28.7

30

32

34|

36

38

40

BOREHOLE TERMINATED AT 28.7 m IN
SAND.

REFUSAL DUE TO HARD
DRILUNG AND PLUGGED RODS.

Jacera Hnes Lnoren

UPDATED: July 12, 2005




Revafon 2/ Aug 2003

BOREHOLE NO. BH05-10

PAGE1OF 2
PRCJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) BATE: APRIL 21, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 198 m ASL (estimated) REVIEWER: AJC
@ SAMPLE PEN%?:;ETIDN WATER
g . — CONTENT %
DI(E:_";‘H STRATIGRAPHIC DESCRIPTION g hég#:fg . :: a; ﬁ g :’:‘;};L‘;ﬁ S REMARKS
g S5 |¢g|B et hod]
T [ m m ] _—
0 = moe 2 < g?:ﬁcm W Wi,
SAND:
BROWN FINE TO MEDIUM SAND, TRACE TO
SOME SILT, UNIFORM, DRY TO MOIST.
GSt )
2
G52
|4 |
C53
| 6 |
7.0
SAND:
FINE TO COARSE SAND, TRACE 7O SOME
s FINE GRAVEL, MOLST,
B GS4
10 |
10.4
SILT:
FINE SANDY SILT, WET. sss
11.4
SAND:
12 FINE TO COARSE SAND, TRACE SILT, TRACE
GRAVEL, MOIST TO WET.
GS6
14 14.0
14.3 [SILI:
SAND:
GRAVELLY MEDUM TO COARSE SAND, TRACE
SiLT, OCCASIONAL COBBLE. OR BOULDER,
DRY TO MCIST.
GS7
16
13 G58
20

Jaccrr Hpes Lparep

UPBATED: July 12, 2005




PROJECT NAME: CODRINGTON PROPERTY

BOREHOLE NO. BH05-11

PROJECT NO.:

CLIENT: ST. MARYS CEMENT INC. (CANADA)

DATE:

BOREHOLE TYPE: BECKER HAMMER DRILL

PAGE 1 OF 1
051738.00

APRIL 28, 2005

SUPERVISOR:

GROUND ELEVATION: 197 m ASL. {estimated)

DBK

REVIEWER: AJC

CONE
@ SAMPLE L WATER
8 0 CONTENT %
b N & "N" VALUE
DEPTH STRATIGRAPHIC DESCRIPTION = MONITOR rd = ] REMARKS
(m) (0] DETAILS :\j m q 0 20 30 10 20 30
g 3 < 3 [+] 2 Lt 1 I
K moE | g |- T T
I = m m B _—
m | = 2| suEsar
0 =< E STRENGTH We W
SAND_AND GRAVEL:
BROWN FINE 7O GOARSE SAND AND FINE TO NOTE:
COARSE GRAVEL, TRACE SILT, OCCASIONAL _ R O Y Lk 18
BOULDER, DRY. 651 IN FIELCEQOK.
2]
GS2
| 4 |
GS3
6 |
7.6
a SILL:
B BROWN SILT, SCME FINE SAND, INCREASING
FINE SAND WITH DEPTH, DRY TQ MOIST TO GS+

16.8 m, SATURATED BELOW 16.8 m.

12

14

19.2

G55

G356

GS7

G5B

BOREHOLE TERMINATED AT 198.2 m IN SILTY
FINE SAND.
20

Revsion 2/ Aug 2003

BOREHOLE TERMINATED DUE
TO HEAVING FINE SANDS.

Jaccen Hoss Lisrrxp

UPDATEDr July 12, 2003




Revalon 2/ Aug 2003

BOREHOLE NO. BH05-11

PAGE _OF _
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: _ ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 28, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 187 m ASL (estimated) REVIEWER: AJC
@ SAMPLE PEN?E?:ETEON WATER
§ @ — GONTENT %
Dliirl:l';"H STRATIGRAPHIC DESCRIPTION :T: ngmfg 3 Z a; 2 | . :‘:J‘;g'—lis 0 2 30 REMARKS
5 RE|5 |8 |8 |ttt
I = m e
= * il S S A
[ 22 |
|24 |

26

28

30

32

34

36

38

40

Jacerz Hpsm Lnarep

UPDATED: July 12, 2005



Revstan 2/ Aug 2003

BOREHOLE NO. BH05-12

PAGE2OF 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 18, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: PBK
GROUND ELEVATION: 183 m ASL (estimated) REVIEWER: AJC
9' SAMPLE PEN?E?SETION WATER
2 = T CONTENT %
D%:!‘)FH STRATIGRAPHIC DESCRIPTION g a;gmfsa 5 : ;n ﬁ 2| 0mw | wow REMARKS
T M2l (g2]° ' '
== o« m m —
20 - moe Z £ g?&éﬁcm We Wi
SAND; Gs9 )
{Continued)
[ 22 |
GS10
|24 |
osti]
26 |
6812
28 | ~ TRACE COARSE SAND AND FINE
GRAVEL BELOW + 2B m.
~ SATURATED BELOW % 29 m.
30 |
GE13
32 |
£$514
24|
GSiH
| 36 |
36.3
BOREHOLE TERMINATED AT 36.3 m IN FINE
TO MEDISM SAND.
EA
40

Jaceem Hpms Loarep

UPDATED: Juty 12, 2005




Revalon 2/ Aug 2003

PROJECT NAME: CODRINGTON PROPERTY

BOREHOLE NO. BH05-12

PAGE 1 OF 2
PROJECT NO.: 051738.00

CLIENT: ST. MARYS CEMENT INC. (CANADA)

DATE: APRIL 18, 2005

BOREHOLE TYPE: BECKER HAMMER DRILL

SUPERVISOR: DBK

GROUND ELEVATION: 193 m ASL (estimated)

REVIEWER: AJC

DEPTH STRATIGRAPHIC DESCRIPTION
(m)

AHDVMDILPuLS

SAMPLE PENCESI‘);JE\TEON WATER
® N VALUE CONTENT %
MONITOR Ziela REMARKS
pETALS | | oz | @[3 | PR | wHW
m E E % E T T
S T —
EEESE STRENGTH We W

SILT AND SAND;
BROWN SANDY SILT TO SILTY SAND, TRACE
CLAY, TRACE GRAVEL, MOIST TC WET.

1.0

GS1

GS2

GSs |

SAND:

BROWN FINE TO MEDIUM SAND, TRACE TO
SOME SILT, DRY TO 26 m, MOIST 26 m TO
|8 | 29 m, SATURATED BELCW 28 m,
QCCASIONAL COBBLE OR BOULDER.

14

20

G54

GS5

GSE

GS7

G5B

Jiccer Hopss Lporen

UPBATED: July 12, 2005




Ravalon 2/ Aug 2003

BOREHOLE NO. BH05-13

PAGE 2 OF 2
PROJECT NAME: CODRINGTOMN PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 20, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 197 m ASL (esfimated) REVIEWER: AJC
@ SAMPLE PENCE?:.ETION WATER
- < — CONTENT %
m(s:gu STRATIGRAPHIC DESCRIPTION § ’E‘éﬁ;‘]‘fg 5 : %g % 5 :?)\;';Li;; 1:} ZID w REMARKS
] ™ 5 2| ° T T L
T comoim | @ —_—
20 = ™| 2 £ g?géssm We Wy
SAND; GSe
(Continued)
| 22 |
¢s1o
| 24 |
Gs11
BOREHOLE DRY ON
COMPLETION.
| 26 | REFUSAL DUE TO BOULDER
265 OR CEMENTED LAYER.

28

30

32

|34 |

38

38

40

BOREHOLE TERMINATED AT 26.5 m IN
SAND.

Jacemn Hess Lneren

UPDATED: July 12, 2005



Rewalon 2/ Aug 2003

PROJECT NAME:
CLIENT:  ST. MARYS CEMENT INC. (CANADA)

CODRINGTON PROPERTY

BOREHOLE NO. BH05-13

PAGE10OF 2
PROJECT NO.: 051738.00

DATE: APRIL 20, 2005

BOREHOLE TYPE:
GROUND ELEVATION:

BECKER HAMMER DRILL

SUPERVISOR: DBK

197 m ASL {estimated)

REVIEWER: AJC

CONE
f_”{ SAMPLE PENETRATION WATER
z - CONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION 2| monToR ; 7 "NTVALLE MARK
o = ® a ) 10 20 20 10 20 30 REMARKS
m} gns'm:Lsi‘<5gglll’l'
sl i= g | o T T
K "IEl®m |5 |=
= m|a 32§ sHEAR —
0 2 STRENGTH We Wi
SAND:
BROWN FINE TO MEDIUM SAND, TRACE SILT,
TRACE GRAVEL, MOIST.
GS1
| 2 |
632
| 4 |
653
| 6|
7.0
SAND:
BROWN FINE TO COARSE SAND, SOME
. GRAVEL TO GRAVELLY, MOIST.
GS4
10
G55
32 |18
—— SAND:
SILTY BROWN FINE TO MEDIUM SAND,
UNIFORM, MOIST.
GS6
14
GS7
16
18 GSB
19.2
SAND;
MEDIUM SAND WITH SOME FINE GRAVEL,
20 MOIST.

Jaccea Hpm Lnmren

UPDATED: July 12, 2005




Revslon 2/ Aug 2003

BOREHOLE NO. BH05-14

PAGE1OF 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 27, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 196 m ASL {estimated) REVIEWER: AJC
2 SAMPLE ?EN%?:EHON WATER
§ ® — CONTENT %
m(s:JH STRATIGRAPHIC DESCRIPTION g pgﬁggg . : B; ﬁ . %:;Ll;; 1:) 2? 3|° REMARKS
b m P 2 o T T
x [ o m ‘: —
0 =< m® 2 £ §?§2§m We Wo
SAND;
BROWN FINE TO MEDIUM SAND WITH SOME TO
TRACE FINE GRAVEL, TRACE TO SOME SILT,
DRY 70 MOIST e e e B
.2 |
Gs2
4|
_ _{;53
|_ & |
8 |
Kt I
i)__ .....
6S5
12|
15.1 GS6
: il
. BROWN FINE TO COARSE, SAND SOME FINE
14 TO MEDIUM GRAVEL, TRACE TO SOME ST,
1 DRY.
GS7
15
| 18 | Gs8
20

Jacern Hms Lboren

UPDATED: July 12, 20035




Revalon 2/ Aug 20DG3

BOREHOLE NO. BH05-14

PAGE20F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 27, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 196 m ASL (estimated) REVIEWER: AJC
ﬂ SANMPLE FEN%TO:ETiDN WATER
4 ® VALGE CONTENT %
D%;;H STRATIGRAPHIC DESCRIPTION g hgg?gESR :2 f ;E ?é g 10 2 30 10 20 30 REMARKS
g 3 5 3 2 2 T Ld 1
= [= m m F< —_—
20 < " 2 € :rr*:gﬁsm We Wy
Gs9 : :
{Continued)
2186
22 SAND:
| FINE TO MEDIUM SANL, OCCASIONAL
COBBLE OR BOULDER, TRACE TO SOME
FINE GRAVEL, DRY. 5510
.24, |
G511
T ECREHOLE DRY ON
. COMPLETION.
28| REFUSAL
26.6
BOREHOLE TERMINATED AT 26.6 m IN
SAND.
| 28 |
30 |
| 32|
| 34 |
| 6|
E1
4G

Jacerr Hps Lnaren

UPDATED: July 12, 2003




Revalon 3/ Aug 2003

BOREHOLE NO. BH05-15

PAGE 1 OF 1
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST.MARYS CEMENT INC. (CANADA) DATE: APRIL 27, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL. SUPERVISOR: DBK
GROUND ELEVATION: 197 m ASL {estimated) REVIEWER: AJC
E" SAMPLE PEN%TO::TEON WATER
| " RV CONTENT %
DI(E;‘;’H STRATIGRAPHIC DESCRIPTION g l\gté#gﬁsa < : %2 E g {tom® | 0mn REMARKS
g 3 5|5 g o Lt L1
= ot m m —_
b < TR e W W
GREYISH BROWN CLAYEY SILT TILL, APL -
DTPL.
651
i 2 |
652
m
|5 |
| & |
G54
655
: : ' DIFFICULT DBRILLING.
@ |1 : . .
BOREHOLE TERMINATED AT 11.9 m IN SILT
TILL.
14 |
15 |
18
20

Jagezz Hows Luarzn UPDATED: Juty 12, 2005



Revalon 2/ Aug 2003

BOREHOLE NO. BH05-16

PAGE10F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 19-20, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 185 m ASL (estimated) REVIEWER: AJC
ﬁ SAMPLE PEN%?:.ETION WATER
g % — CONTENT %
DI‘E;}'H STRATIGRAPHIC DESCRIPTION %‘ "é‘é%'ﬁ]f? 3 : 3; E . ::) \;»:Ll;§ o REMARKS
g 55|88 - L1
T c | O [T e I ——]
[ < "7 2 < 3?52557.1 We WL
FINE TO MEDIUM SAND, SOME SILT, TRACE
CLAY, MOIST. o
651
2
(+:7]
4
4.6
ST
BROWN SANDY SILT, SOME CLAY,
QCCASIONAL COBBLE, MOIST. os3
6|
.
GS4
o
s 635
TiLL:
GREYISH BROWN SANDY SILT TILL, TRACE
12 TO SOME CLAY, MOIST.
GsE
14
637
.16 |
16.8
SAND AND GRAVEL:
BROWN FINE TO MEDIUM SAND, UNIFORM,
MOIST.
18 GSB
20

Jaccer Hnss Lparep

UPDATED: July 12, 2005



Revston 2/ Aug 2003

BOREHOLE NO. BH05-16

PAGE20OF 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 19-20, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 185 m ASL (estimated) REVIEWER: AJC
@ SAMPLE PEN%?;ETLON WATER
; I e CONTENT %
n?;}H STRATIGRAPHIC DESCRIPTION g u;g;;lsg . : a; g 5 11‘;) \;?Ll;; 1|° 230 5|° REMARKS
3 mlE|(a2]° ' '
T [ m m -
20 = mT 2 £ *Ss:“g'gjsm We WL
SAND: Gsa
{Continued)
| 22 |
GS10

REFUSAL - BOULDER OR
POSSIBLE CEMENTED LAYER.
|24 | 242

BOREHOLE TERMINATED AT 24.2 m IN cef ]
SAND.

28

28

30

32

34

36

a8

4
Jacezr Hom Looren UPDATED: July 12, 200>




Rovalon 2/ Aug 2003

BOREHOLE NO. BH05-17

PAGE 1 0F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT: ST. MARYS CEMENT INC. {CANADA) DATE: APRIL 27, 2005
BOREHOIL.E TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 189 m ASL. (estimated) REVIEWER: AJC
a SAMPLE PENCECI?:ETION WATER
g = _ CONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION 2 | monitor Z e | = N VALUE REMARKS
{m) DETAILS j < = g g t0 20 30 i 20 30
g ] 5 1.,! g 8 L o]
T [ m m 3 P
0 = i < StREnGTH We Wi
SAND: -
BROWN FINE TO COARSE SAND, SOME FINE
GRAVEL, DRY.
G$1
| 2 |
GSZ
[ 4 |
GS‘.’I.
| 6 |
| 8 |
GS4
0
GS5
12
656
14
143
SAND:
BROWN FINE TO MEDIUM SAND, UNIFORM,
DRY.
G57
B
18 GSB
20

Jiccer Hmm Enorep

UPDATED: July 12, 2003




favalon 2/ Aug 2003

BOREHOLE NO. BH05-17

PAGEZ2O0F 2
PROJECT NAME: CODRINGTON PROPERTY PROJECT NO.: 051738.00
CLIENT:  ST. MARYS CEMENT INC. (CANADA) DATE: APRIL 27, 2005
BOREHOLE TYPE: BECKER HAMMER DRILL SUPERVISOR: DBK
GROUND ELEVATION: 189 m ASL (estimated) REVIEWER: AJC
o SAMPLE PENC:-:?::HDN WATER
g " — GONTENT %
DEPTH STRATIGRAPHIC DESCRIPTION g | moNToR ' AFEE N*VALUE REMARKS
{m) DETAILS i - = ‘ﬂ_} B 1¢ 20 30 10 20 30
g 253 g6 Ly L1
z clm | &g —s
20 = mT Z £ g?&é&cm We WL
SAND; 6s8 : :
{Continued)
22 |
G810
23,8 &E\(FSQSAL DUE TG CEMENTED
24| BOREHOLE TERMINATED AT 23.8 m IN
SAND.
26 |
| 20
EX
32 |
el
E3
3 |
40

Jacern Hms Enarzn

UPDATED: July 12, 2005



Revslon 2/ Aug 2003

PROJECT NAME: LEVEL | HYDROGEOLOGIC STUDY,CODRINGTON PROPERTY
ST. MARYS CEMENT INC. (CANADA)
108 mm 1.D. HOLLOW STEM AUGER

CLIENT:
BOREHOLE TYPE:

BOREHOLE NO. BH05-18

PROJECT NO.:

PAGE10OF 2

0-051777.00

DATE: OCTOBER 12, 2005

SUPERVISOR:

GROUND ELEVATION: 190.96 mASL

REVIEWER: VGM

CONE
@ SAMPLE PENETRATION WATER
4 0 COMNTENT %
A - # "N VALUE
DEPTH STRATIGRAPHIC DESCRIPTION 3 | MoNiToRr Z|le | » REMARKS
{m) bETAILS | 3 s|m|l3 10 20 30 10 20 30
§ P § = 8 2 i1 [ |
;g m E m = 1] T
5|
< m | o £ | skear E i
0 2 STHENGTH We WL
SAND: s51 |6 10 25 o
BROWN, FINE TO COARSE SAND, SOME FINE P
GRAVEL, MOIST, VERY DENSE TO DENSE. -
2 ss2 | 6t 80 61
| — ———
T sea | o 20 »s0 1
|4 |
52 65 52 5
: —d
| & | :
35 40 :
- 2.
a SAND: >50 35 350
BROWN FINE TO MEDIUM SAND, TRACE FINE
TO COARSE GRAVEL, MOIST, VERY DENSE.
"l sz | >0 20 »50
10
ss8 | 75 40 75 ]
12
i isse | 100 70 we [T
L Rt |
| 14 |
~| ss16| 125 10 125 J
——
16
3St1| 120 40 >120, |
18
L]
ss12] >50 30 »50
20 8513| »100 20 >100

Jacezn Hps Lnaren




Revalan 2/ Aug 2003

BOREHOLE NO. BH05-18

PAGE20QF 2
PROJECT NAME: LEVEL I HYDROGEOLOGIC STUDY,CODRINGTON PROPERTY PROJECT NO.: 0-051777.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: OCTOBER 12, 2005
BOREHCLE TYPE: 108 mm L.D. HOLL.OW STEM AUGER SUPERVISOR: TAS
GROUND ELEVATION: 190.96 mASL REVIEWER: VGM
‘_ﬂ‘ SAMPLE PENE:?giTION WATER
3 - A CONTENTY%
Dl:.:;’H STRATIGRAPHIC DESCRIPTION 3 MONITOR 5 2 £ ﬁ % | 0@ | 0w REMARKS
% % ? 3 g =] ll 1 l‘ 1 1 1
T c |m m | =  So——
20 = i s 2 € STRENGTH We WL
Conti;'lued.
sstaft2s la |20 | 125 __| 1
| 22 |
24
26 25.9 . T . . . AU :
[ SAND: < ssis| 185 |12 | 100 T L
GREY FINE TO COARSE SAND, TRACE SILT, =y :
SATURATED, VERY DENSE, T
2| S
29.0 § Ssi6 21000 - 110 || >0
BOREHOLE TERMINATED AT 29.0 m IN FINE
TO COARSE SAND.
30 |
E
1
| 36 |
B
40

Jaccra Hns Lnnren



BOREHOLE NO. BH05-19
PAGE 2 OF 2

PROJECT NAME: LEVEL | HYDROGEOLOGIC STUDY, CODRINGTON PROPERTY PROJECT NO.: 0-051777.00

CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: OCTOBER 12, 2005
BOREHOLE TYPE: 108 mm L.D. HOLLOW STEM AUGER SUPERVISOR: TAS
GROUND ELEVATION: 184.98 mASL REVIEWER: VGM
ﬂ SAMPLE PEN?:(T):ET?ON WATER
4 = HVALDE CONTENT %
DE(EII;';'H STRATIGRAPHIC DESCRIPTION %‘ !gg?gsg 2 3 ;e ﬁ 3 1|° 2;0 3|“ 1|0 2|° 3|0 REMARKS
o m Z |3 2| v T T
X c | m m | % -
20 < "7 2 € :?%:sm We Wy
. 121 | - 30 121 |
Continued.
[-
| 22 | 112 | 3 35 ne __|
ss12f 160 | - 40 160 —d
124 |
ss13] >10002 |30 >100_ %
i — SATURATED BELOW 26 m. ég :
T s514] 100 | 2 70 100
25 | ¥
®
... | %8B $515/ 33 |17 | 100 /
|30 | BOREHOLE TERMINATED AT 28.6 m IN FINE :
TO MERIUM SAND.
| 32 ]
24 ]
2
| 38 |
g
g
HIP

Jacorn Hpas Lpmreo



Revalon 2/ Aug 2003

BOREHOLE NO. BH05-19

PROJECT NAME: LEVEL { HYDROGEOLOGIC STUDY, COBRINGTON PROPERTY PROJECT NO.:

PAGE10OF 2
0-051777.00

CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: OCTOBER 12, 2005
BOREHOLE TYPE: 108 mm 1.D. HOLLOW STEM AUGER SUPERVISOR: TAS
GROUND ELEVATION: 184.98 mASL REVIEWER: VGM
CONE
@ SAMPLE PENETRATION WATER
§ . CONTENT %
2 R "N VALUE
DEPTH STRATIGRAPHIC DESCRIPTION o | MONrtoRr Z |l | > REMARKS
{m) pETALS | 3 S |m|a 10 20 30 10 20 30
2 Sis |3 g 18 ol ] L1
: = L
o | g —_—
m A 3§ SHEAR
0 = > STRENGTH We Wy
TOPSOIL: ss |8 - 5
0.6 BROWN, FINE TO MERIUM SAND, TRACE SILT, .
TRACE FINE GRAVEL, TRACE ROQTLETS, WET,
LOCSE.
SLT:
2 GREY, CLAYEY SILT, WTPL, STIFF TO 4 m,
| VERY SOFF TO FIRM BELOW 4 m TO 8.2 m.
: <1851 (12 |13 | 100
4. ]
0 z_s' 90
A
5 |3 |80
LB 1 as
1 fz24 |100 \
SAND: )
BROWN FINE TQ MEDIUM SAND, VERY
DENSE, MOIST TO 26 rm, SATURATED BELOW RN
26 m. "7 ass | »1000 26 |30 >100’
10
12
- |sss | >12007 |40 »120
14 S
- | ss7 | »100l6 |30 >100__ |
16
sss | 120 |- |25 120
18
559 | >100/4 |40 >100 °
|
20
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BOREHOLE NO. BH05-20

PAGE10F 1
PROJECT NAME: LEVEL | HYDROGEOLOGIC STUDY, CODRINGTON PROPERTY PROJECT NO.: 0-051777.00
CLIENT: ST. MARYS CEMENT INC. (CANADA) DATE: OCTOBER 12, 2005
BOREHOLE TYPE: 108 mm 1.D. HOLLOW STEM AUGER SUPERVISOR: TAS
GROUND ELEVATION: 182.81 mASL REVIEWER: VGM
E’[ SAMPLE PEN{I:ETO:IETEUN WATER
z " .. CONTENT %
DI(E:‘;‘H STRATIGRAPHIC DESCRIPTION '% “&‘éﬁﬁfg 5 Z B; 2 | 1'*:’\;2'1;5 © 2 3 REMARKS
s g 'g a § g |I 1 I| 1 1 1]
z [~y m | 3 P
0 < mo|® 2 z g?&ﬁs‘m We WL
BROWN CLAYEY SILT TO SILTY CLAY, APL, |SS1 4B 116 |60 '
FIRM, BELOW 3 m VERY SOFT TG SOFT, .
WTPL. S ss2 | [~ (80
2 | T |sszje |25 [s0
. 554 |1 - 3

55 | 4 26 100

SSE |1 - 100

p- 1
IREEERIR B

5.1 ss7 |2 |28 [wo ]
BOREHOLE TERMINATED AT 5.1 m IN SILT
AND CLAY.

Revalon 2/ Auvg 2003

20
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PROJECT NANME:

BOREHOLE NO. BHOG-1

CODRINGTON PROPERTY HYDROGEOLQGICAL STUDY

CLIENT: ST. MARYS CEMENT INC. (CANADA)

BOREHOLE TYPE: 200 mm DIA. HOLLOW STEM AUGER

PAGE 1 of 1

PROJECT NO.: 0-051777.00

DATE COMPLETED: WMar 30, 2006

SUPERVISOR: DBK

GROUND ELEVATION: 182.6 mASL. REVIEWER: JTB
CONE
ﬂ SAMPLE PENCTRATION WATER UTM CO-ORDINATES
§ - CONTENT % UTM Zone: 18 NAD: 83
DEPTH 3 ONITOR - = ; "N VALUE Easting: 278688
= MONIT! A Norlhing: 4893050
pl STRATIGRAPHIC DESCRIPTION % DaTALS Js |z i Bl wnw w 20 3 g 4893050
3| E b3 & |2 L1 L1
3 PlE|dls| 2
= A = SHEAR | am——]
o0 3 STRENGTH Wa Wi REMARKS
L XY R
TOPSOIL: X
BLACK TOPSOIL, FINE TO MEDIUM SAND. .y 7 Ss) & 5 B 0.3 m SAMPLE INFERVAL
SAND AND GRAVEL: Uoi
BROWN FINE TO COARSE SAND AND GRAVEL, [ /
SOME COBBLES, TRACE FINE SAND AT DEPTH, (=% / :
LODOSE TO VERY DENSE AT 1.4 m, MOIST 70 | 2% :
|10 | ATURATED AT 8.4 m. 3 e ;
SATURATED ATB.4m g e ss2 | © 2 o
........ @ fo i
oy e H
@ ¢ :
h e
&,
o ) 8§53 | 132 # Lo 0.46 M SAMPLE INTERVAL
20 ¢ Q,‘?. ‘
s3] ;
Pd
A
"9"'\.\ 554§ 91 2] : 9% 0.51 m SAMPLE INTERVAL
9 | l
- \ 885 123 55 P2 0.3 m SAMPLE (NTERVAL
| 40 | : § 886 | 120 50 1208
) : 0.3 m SAMPLE INTERVAL
o . SS7 | 154 &7 1549 0.3 SAMPLE INTERVAL
g . 50 | I \
«© et
el " \
[} sse 199 0,08 i SAMPLE INTERVAL
ol . SPLIT SFOON REFUSAL TO
@ Sl ADVANCE
m| 3
w H
S| 8o o
z it SPLIT SPOON REFUSAL TO
el o 589 100 ADVANCE
gl > i 0.15 m SAMPLE INTERVAL
a e : SPLIT SPOON REFUSAL TO
2l _ ADVAND
3 g ss10| 172 0 e :
o
920 - 5\ \
b o
w [S7Y.
o e
5 s
& :
= A ss11 an SPLIT SPOON REFUSAL TO
=] ADVANCE
£ sa " \ 0.3 m SAMPLE INTERVAL
z 4
Q \
al. o
g
I
g
AL — sstz| a0 100 -
= |
20| — %
= — ;
2}- — :
% ) — 5813 43 100 ;43
i3 —
5 —
= =
2|00, = -SOILS HEAVING INTO AUGERS
o = ss1a| 134 133 +1348
2l =
Q
[ —
O
4 10.7
9 BOREHOLE TERMINATED AT 10.7 m IN SANE AND
2|0 GRAVEL.

Jagger Hims Limited




PROJECT NAME:

BOREHOLE NO. BHOG6-2

CODRINGTON PROPERTY HYDROGEOLOGICAL STUDY

PAGE 1 of 1
PROJECT NO.: 0-051777.00

CLIENT: ST. MARYS CEMENT INC. (CANADA)

BOREHOLE TYPE: 200 mm DIA. HOLLOW STEM AUGER

DATE COMPLETED: Mar 30, 2006

SUPERVISOR: DBK

GROUND ELEVATION: 182.6 mASL

REVIEWER: JTB

CONE
@ SAMPLE PENETRATON | WATER UTH CO-ORDINATES
§ CONTENT % UTM Zone: 18 NAD: 83
DEPTH %1 o I P "N VALUE Easting: 276784
) STRATIGRAPHIC DESCRIPTION % AL Jls|z|8 § 0o % | 1o o Northing: 4892548
b I 1 1 1 1 I
3 mlcld| gl
< E: STRERGTH REMARKS
0.0 We W
TCPSOIL; ; (
- BLACK TOPSOIL, FINE TG MEDIUM SAND. ss1 | ¥ 5 : : BOULDER REFUSAL IN 1ST HOLE
SAND AND GRAVEL: )
- BROWN FINE TO COQARSE SAND AND GRAVEL, !
SOME COBBLES, FINE SAND SEAM FROM 3.5 m TO :
3.0 m, LOGSE TO VERY DENSE AT 0.7 m, MOIST TO : !
.10, WET AT 34 m, ‘ !
ss2 | 30 75 |
ss3 | 130 86 1304
: 0.36 m SAMPLE INTERVAL
2.0
|
ss4 | 13 &7 33
o 0.38 m SAMPLE INTERVAL
|30 |
‘‘‘‘‘‘‘‘‘‘‘ 555 [ 47 75 : 4n
| 40 | : |
556 | 124 100 : 1wy
: 0.48 m SAMPLE INTERVAL
8 557 | 114 94 11
c|-s0 . 0.48 M SAMPLE INTERVAL
5 .
e :
8 i
Of |58 ss8 1% 0.15 m SAMPLE INTERVAL
B BOREHOLE TERMINATED AT 5.5 m N SAND AND - SPLIT SPOON REFUSAL TO
z GRAVEL : ADVANCE
2 60 I
z !
o
i H
[C]
ol
<
5
5
o
2l
&
®
-
[
o
&/
o
=
o
=
Z1.80
I
2
o |-
2
S
~
=l
o
P
5
= BT
[=
=
g
Zl-
[
w
=1
2| 100
m
124
21
s
-
o
L
(5]
=
Llst0

Jageer Hims Limited




TABLE A-1

MOE WATER WELL COORDINATES

HYDROGEOLOGICAL STUDY

ST. MARYS CEMENT INC. (CANADA) CODRINGTON PROPERTY
TOWN OF BRIGHTON, NORTHUMBERLAND, ONTARIO

: : Ut
BOREHOLE CONSESSION LOT . EASTING
1D ' # # NORTHING

271 5 24 282147
4892832

4444 =] 25 281620
4893120

5361 5 27 280720
4892820

4764 8 27 281580
4892800

5242 5 28 280340
4821880

4564 5 28 280700
4880840

4580 5 29 280480
4891180

3352 5 33 278700
4880170

5043 5 34 278120
4891640

4117 5 34 278150
4891470

5051 & 34 278100
4891580

3099 = 34 278600
4880175

3291 6 29 279900
4892700

272 & 34 277668
4892041

274 7 2 277091
4889741

273 7 2 277140
4889979

4675 7 2 277140
4890340

3358 7 2 277150
4880200

3627 7 31 278037
4895671

5070 7 31 278100
4886100

4302 7 33 277420
4885570

5330 7 36 276200
4895480

3194 8 2 276140
4883250

278 8 2 276611
4891588

279 8 2 276646
4891501

3149 8 3 275975
4893375

3094 8 3 276025
4893200

280 8 3 - 276142
4891469

3841 g 2 275850
4885300

4243 : 9 3 275820
4883820

286 9 3 275850
4893925

3148 9 3 275850
4893825

HPOMS TTADATECch\TABLESMOE WELL'S COORDINATES. (15



TABLE A-2

MOE WATER WELL RECORDS



[ ¥ T henU CEEE M 1531 LSSL 4NN 1¥LS HELUE  GHIN 952 s ALLITdidinnW
m 1l esd NTLITIBE HILUM OKNDAEE gy = A1NNDY GNYIEZBHNKLAGH 9¢ faovd GeET-60-50 W3LSAS wiv0 73R PRl
& .
@
WeT1ils €00 rOGEIYU 5 g 59 OL00 us ¢ 652 . SL/LD 048 GEIALE LTty  u¢ 5 HOD
@ SuZy Q3UH YI0o NSHT ’ &
ATES 9410 UYDd A1) 40
ATEY QGETL O¥2d SNLES AYID
Y 4389 0udy SROT AHYS ARG ! &
NM4e 0190 L20F ANSd MKa?
iN00 L1205 WL ONYS KNxxe AL
@ L¥IE0H HEHILAP TH As & LIS ¥4 IL/L0 €T6  URTRLT c€h0s  b¢ € NED B
Y2I0n TANS K30 }
wZLG TAND ONTS RIAHG STTE
@ auvsS A3¥ES LOTN AVTD AR 92Ty ¥d GLIRESY &
3P NTIMLL ng Gti€o vz 9Z Ml BZLG g @ 9105 7i/e0 Ny COLBL? ZESE  FE 9 H02
S60L aNVS 1A¥S GLloo -
@& A¥1D 306 9559 ANYS 1A9D &
§T00 AV 1430 ZIOC A¥ID 02TIRRY
WIM kEICSNEn ag Ghieg v 4] 0T nLng ¥4 © 5{8T SL/TT SS9+ 0aHORZ negsy A7 < NGO
@ ¢E10 TADD RN &
TADK BETL AYID NIA OTRGE ‘
SNLS Huek ARe® EI00 AY¥ID JWR0EF
@ ¥ NYWAHDS 0o G040 E 0IT $T R8s g4 @ SCET - QLT 056 GOLOSZ w95y €T e (e} &
BEGC ONSI NKUY €L00 ONSD
AZHO 0500 A¥ID AIND £70C
o AT MAHE ZPOR MO NMEE (ISBTE8 Y o
SHYYL NDSIEN . 0o LS 60:50 9 08 0% R8OV 4z 9 ESET  6L/ID N9%  GHENRT 7075 AZ s Hoo
0EDG ’
@ GN¥S 050y AY¥ID 6900 ¥A1W &
ANYS %900 ATTY w000 ONS UBHZERY .
KHGP ONY1400 1S GhsTa 0T 0L wE 06w ¥4 9 {F8T  LL/90 RTY ERGYET w6ly L2 < N2
[ HGA0 NANA TENG TAED @
WHe® GS00 QTS HMHY TGO
AR K39 ZTul ARVS NHYS nIRZéas
o T NEHRIHE DG Nf sw#ito ¢T1 66 9 2540 44 9 Grak  &L/EL GZ® AZLoER 1¢¢5 LE ¢ NDD @
cgnn ISNQ ONYS
JABS AHUS £5¢n 2SO QHUS! ’
@ AFaD SHGL ASNQ AT ATHD 221568 &
- K SHWOLINYA N0 00320 S 9y 9 5500 ¥y 9 9€€2  9L/B) %Y LTITIED wohy 7 5 NOY
£O50 NPAR DSGC
o A2 2INNE $T00 AvTD KHYO ZERTEEY @
r 17s¢e . no p0:Z6 6T 0%  BE 090G ¥d @ GTGE  TS/OT 08%  Lw1262 Tty LT s MDD
ulG0 CNSD 5940
& SHLS AF12 NHHE %260 90dd IBEYERY P
GO ¥ NOLINMW aldo #d O 6%6%  ES/1% S§L  S6LEL? aL? & € FEtle}
SET6H EIHS SKIT TANS A32H9
@ ESTC NESw SNLS AV ATHH L
(70 039m @01S A¥TID NHYS €519 td AZESERY
& LWbllnw an geilé € 081 &2 £51U q LA ¥ agsLl0 S2L 0 ORL9LT 1649 9 < NOJ
o E240 : &

YT

- e

=M. kbR Rl




TAah
vIge

€900
A2
TERT
AYT3D

LLud
wigd
8200

INAw

FIHS
31HS
389
WHYEE
va0n

A3ga
[IEA Y]
RMY®

TEDG RSWT

fEZL AYID 2N18 Leon
LaH9 STHD OHNYS wMye
S NYHONIO

fF00 TAgS

AeID ANTIP G500 kvOo
T osie

LS00 A¥S k5¥n

AvTD A38Q LTAQ 9n¥4
NUAE NTIHSNTIIW
L2200

A3H9 93US GHNYS ATHS
AVID ATE9 #IND 904«
r az2i¥ed

MEWT ADES 4900 3AYS
AJ¥E ZSO0 0¥94 AED
0500 NKYald A3HO ZoL0
ASHD STO0 AVTD NMye
G3zd 7 Wuvd aNvdl
TAY¥S SL00 ONSH AyS
GNSG 2500 AV AS¥D
TAYG IGO0 ONSH AVTID
32447 0DDMETER
2500 TAID S5O0 A¥TD
S900 NYdH 5200 GNSH
Nvar Lugye

9LE0 INSKH A9
YOLILA 43NS

STe0 AN A¥D
4 12910
TETG GHGY
MNHHE SZT0 ONSd NHHR
SpLlNYHAY SYNOLG
&600 QMYS

A3dS :6u0 CNYS LIS
S50G AV A5W9 Llagn
HHEE Zngl WyRT %P
U SuRSHye

6500 NYvYH SHLS

ASHO SEIC OBYH NSWT
A3YY 640 ANLS AVIS
G860 ISNO MWD IADS
£900 AY1D ONSK NHN®
L3505 WYOT ONYS NMYS
L3RgY ¥3M71n9

SEYR 08VH A¥70

QLOG ONVS IA%D NHa?
TA93 A28 NEOD OMSS
GZ00 wWYDT ONYS Nmy®

"

GW21¥X3 SMOTLIVWY(O:L

HIIHM GL

LUCozd NILIIWNG HILVH ONNOYY

YINKO

4]

ng

<!
(=2}

ng

a2

0a

als]
G

Rg

s}

no

El 3sn
1334 NI SH1430 HLONZT HLId3Q d2LVA

paiel ¢T
vELGH

G0iz0 ¥

ussee @1

$T320 02

viiyg 02

WoREg e
GEiTu 02

voiby &

Goze0 v2

uf:iro 01

000y 21

W3 YH
aWIL 3l
1531 1§

£z
Y

08

Ly

09

52

29
iZ

81

0L

Q€

[1:

¥a oA
3L

£2

%1

0t

Gz

éz

el

S

4

hd9 1333 133d

AT

g

9590 A
L6870 4z
S500 HE
Ly5e 4d
v90¢ ¥d
£90¢ W2
LLag g
z500 Y
€10 24
8100 ¥
EETE ¥d
as00 is
6STu i
1334 HaLVM
ONNO4 40

SNT 4¥377 1440

$Tus

6hgh

Gug®

SCBT

E66Z

LA ¥4

LL/7%G

95/29

99/01

19789

ZL/ED

GL/7GT

TLrsut

AL/8D

3lva

1y
-
"

5¢Y

§1%8

s$T1369Y
esLL?

H2HEERY
TI689L2

VRETEEY
£9L9L7
Gozoeey
051L12

LhIRERY
O%TLLZ

S5LEEERN
QyTLLT

T9L68RY
180112
90768
899012
0042584
G08ELT

USHYRARY
DESLLR

SLICERY
qgagaLe

QecIERy
ueIRle

oLvTERYy

LT

£LoY

b
-
~3

Eeng

Ts0g

1334 ONIHLIYON ON

A373

aNILSY3 113
T

g~

s

M

™

B

"y

w

vE

62

m

hE

dIHSNMOL NOLHOTHE
Lon

L)

B0)

NT2

Ni3

NG

NAD

({31 5]
NOZD

HDY

NOD

NOD

ANINNILNDGD
213

NOISSIANDD

ALEIYSTIINAN




&7

AVID

ONwsS

AZE9

GNST
Unsw

csul
Ad&9

B6Ug
S2G0

BT0C

RLE M
udh

GHED
L Y-S

ELOOC
FA: AL
svul
GRS

AV

GRS

Yyw AA708

SLGD AE9 A34D €£Lan
A3XD ERO5 YN NPER

M SHIMHYH

ELGG ABD 13U 1LGO
AAKY AZH9 GLOQ A¥TD
GEO0G AV OMNVS KMYE®
.V dd0V¥

GLID TA¥D QLD

69903 IAY9 ONSW 5619
AvS CEGD RWTD AZH9
TIHAD ¥51STad

2906 LIS 000 A¥I3
SJABR QONKEINIYVE
VARG A349 ER40 AYID
CEQO AVID OHNVS NMYP
5 RIWNUY

ST NSWA

ONYS 2&U0 IA¥D AVTD
WOANLHYIOW

@y EZGQ AVIIZ A4
SHLS HYdH TLO0O wVOT
SS0Y QUeddaHS

Z2i0G

HREE 11079 AN]d NV4H
AZ¥S 1600 WYQRY HMEE
A HHVL

2500 KSWI

Z900 4079 ONYS N#Y9Q
HHGP N9y

€900 TAET LD 9EQC0
TADT NMEE 8200 QHYS
€000 AONS KYO9 NMUEG
W ODOMUWOHiSYH

LLDO TABA

Nedk ¢230 TAY¥D GHSW
2 IRald#

ARG S94L0 TTABD A¥ID
JAYS QNSW FZ200 AVAD
0IO0NHY H3:ST3¢

AZ00 9xHgw

Z2i96 QS TE00 WYCT
DHOADI® WEIANIM
ELO0 . TABY AZY¥O 0L00
Add9 STUD ORVYS NHEE®
M NRATIINE

TE0n DMEM

Ti0u OHNSD T300 WVOT
AgN4aie Wy TIQIN

i

GNILY3 SNUILYWHOS
WITHR 04 1234 HI SHLHIQ HLIONTT HEdIG HILUM

Y ERMD

ng

00 0oikd

jal¥]

ng

00

ag

s}

na

1ls

9
o

ag

na

asn

=3
™
-
3]

B
a»

bl

™~
<

~

un

8¢

s9

g8g

A

Lz

26

L 24

0L

0s

4

9L

g1

sk

R

1334

R

2LGG

1504

2100

6LO

1190

L3szd
TAT TAT ORNGA
dHfld LVLS ¥31VM

“Ed

HE]

)

o
o

¥d

dd

R
B

¥

YA

-E|

¥d

-3
m

EYET

F1a%

9149¢

[$3:41

521

&2TE

dalvM SHNI 43T H0
EN
GHIY 9570

sROWd

QEAT =6 0=C11

G780 &1y THMIGLT
O0ZI68Y

TLA0T 00y 520917
. SLEEERY
TL/0T €1% L6617
I0GT6RY

Q9/LD GEY 9959LE
) §26TERY
€5/27 8% TT99LT
DNE2EERY

2L/ Q0% 0wtelR
{99268y

L/0T Sl% 002922
QLGGEq*,

SL/6% 4% 0ZRLIT
G0T968Y

R1/730 69y AOTIRLZ
TL37568%

€L/60 G2w LEORILZ
¢atless

AR/710 Cut  OTLEL7
1Z2T6RY

RE/YY DGS  IR0ALE
. 9Y958RY

/Ly syw 95ELLT
GFeARAY

LL/5Q g% GBILLZ
GZ0068Y

AL/0T DSy a3TLlR
GDsGERY

L2390 c9% GFTLEL?
dIHSHMROL

LY L334 QNIHLYON
AZ73 ONILSVE
Win

HETE

GEEH

o~
L=
"
~t

nLas

LZ9E

L4 ]
NOLlH9TIHQ
0%

nw

T3IAR

™~

=~

e 3

9f

£

fe

WD

Nas

Mnd

MY

[ Aph]

HO2

1#A%

M

[ER418]

H0OD

ANINNTLENDD

HOISSZIN0D
ALITVAIZINDW

WILSAS WIVA I3IA ¥DLWM



140434 NIL3TINA _LILVYH QNNOYD

BELD HSNT &000

29kS Jud0 OMSW WYHT URs
g F0eVNR

NSHT

K3k T1460 8079 Av7D

LZu0.

EGO0 SIHS LGN WYDT

9 I NIFF
aSufl HSWI A2dT 2100 90Ud
d 2 EQIAYL

FHut

qugw

r 2 dsy¥nveE

ATHD ESAG QMVE
USG0 AYID AZES
d350F NOSdWAHL
NSHT 2900 NYdM
NFET 9,00 WYOT
roAZIMOX

- teoon
3THS Lo30 Nvde
KHEP 2000 WYODT
NTMD 9 YE¥I1D
ZECQ AvID 5n%e
A2 TUND WEGY
o¥YNO3T INNL
SE10 O8YH TA¥S
QUVE H0T% AVTD
T34 ONSH A9
1917 SEOR AYTD
SO kye  Aus
L3908 Wy0T NMYER
% 31nlpO

GoG0 TA¥S AIHQ
A3E9 NZNO 90Y¥e
3 MYNYUINR
Ly NAYE

#0719 FING 9084
§ HYKYEING
gHEM ORVS AYS
aAdd SN1S A¥ID
a¥od daIe A¥aD
L40S wyAT we

FINIYHRT NNOSNYR

o5yl TAYD
TAED A3Y9
T H
300
L7UC Av10
NSWT GEAE
GEOC AtT3D
100 AQWS
A2H8 €516
MHFE 5990
NAHY 0500
NHHE SETO
ADHED TLOG
H
SSCN AYID
SvuD NydH
9900
A349 09907
ASY9S 5200
ATa® Zuldl
9A89 GNHYS
AZd9 SG0U
SHLS A%1D
I EIA P
HoTHK 0L

v opns

SR

S5G0

AZED 0500 AV
AYID OHVYS RMEF
# NOSITHWYC
FA LY

A3sa 2100 97ud
n ¥N0=Ive

SHGTLYWHDS -
1334 NI SHLdAD
dANYD

FTETTI

)

1234
U)GNIT HLdAQ ¥3LVAH

9500

La?d

N3ZEIS

i

S

S g

Asll
»
Sd QZin0 € 13 a1 6500
nN Q£ 200 96 €1 9700
no YoiHg € Sy 61 c509Q L
ng GOsT0 ¥ §2Z <Ei
060 09:%0 § SE BZ S50u Hd
ng go0ite L 13 Bt LY 4in) #d
CeTi ¥
1S uo0i0T O1 £s 1 99Gd L
LS H 0e sT §500 ¥4
1S U0FL E EE L3 9400 bE]
1S g0:4%0 Q¢ 0g 0z 069 4
1S yo:ic0 § oY st D500 RE]
ca o010 O1 2 st 2500 -F ]
JSN NW:BH hd9 1333 1334 L7344 HILWM
IWIL ZIVE AT AT annod
1531 1531 dWnd LYLS H3ivw
- ALNRQD a:m@%mm%maWu:zﬁﬁ

0

[
ny

L

?

9138

TT6Y

b R1E T

ERT

ER {1

311¢e

RL/ET

LLsLn

b9 /80

%L/701

6L/TT
1L765

65/10

SL/RT

yi/L0

1L780

SNI HF3ILHL FEVO

VIo

18719

0%%

3

cqn

A3T3

3

DUCEERY
ceent2

nTgecey
BHECLT
2Y966RY
1249817

27CE65%
QDEE L2

BYLYEBY
098EL7

3208€68%
055547

SEEFESY
GE65LE

GZBEREY
028512

GOEGERY
068547

GSLSERY
4L99Le

win

bl
-]
LT

RAT

e

S66E

THES

a9 TE

-2
(<3
rd

ChIh

TH8¢E

nece

QM
13m

LE

cE

€

SE

dIHSNEGL NOLHOTHEQ
1334 SNIWLI¥ON
ONILSVI

100

1R

[ERs

&

dd

dd

dd

NOD

N0

ROD

NDJ

NDD

GNINNILINGD

NOTISS3ONCD

CRAX

T T T NON




TABLE A-3

NEW WATER WELL A027288 DESCRIPTION
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APPENDIX B

GROUNDWATER DETAILS
MONITOR CONSTRUCTION DETAILS TABLE B-1
GROUNDWATER ELEVATIONS TABLE B-2
HISTORICAL GROUNDWATER DEPTH FIGURE B-1

HISTORICAL STATIC GROUNDWATER LEVELS FIGURE B-2



TABLE B-1

MONITOR CONSTRUCTION DETAILS
HYDROGEOLOGICAL STUDY
ST. MARYS CEMENT INC. (CANADA) CODRINGTON PROPERTY

TOWN OF BRIGHTON, NORTHUMBERLAND, ONTARIO

Monitor - . Screen Depth Filter Pack Seal
* Designation - Top: . Bottom: - Top:. .| . Bottom Top Bottom

S m bal "~ m bgl mbgl m bgl m bgl m bgl
BHO5-2 9.2 12.2 9.2 12.2 0 0.9
BH05-18 25.9 29.0 25.6 28.9 0 25.6
BH05-19 25.3 28.4 24.7 28.4 0 24.7
BH05-20 3.0 4.6 2.7 4.6 0 2.7
BHO0G6-1 8.6 101 84 10.3 0 8.4

NOTE:

H:APropCs\177 7400\ Tech\ TABLESVGW Etevations and meniter construction detaiis. xls

“m bgl" indicates metres below ground level.
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APPENDIX C

CLIMATIC AND SUBCATCHMENTS DETAILS

> CLIMATIC WATER BUDGET - 1971-2000 TABLE C-1
> CANADIAN CLIMATE NORMALS — 1971-2000 TABLE C-2
> PRIMARY DATA FOR SITE WATER BALANCE TABLE C-3
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TABLE C-3

PRIMARY DATA FOR SITE WATER BALANCE

HYDROGEOLOGICAL STUDY

ST. MARYS CEMENT INC. (CANADA) CODRINGTON PROPERTY

TOWN OF BRIGHTON, NORTHUMBERLAND, ONTARIO

AREA DESIGNATION TOTAL : WOOEED OPEN
(m?) (m®) (m?)
WETLAND CATCHMENT AREA
1A 316617.7 125384.2 191233.5
1B 10375.5 0 10375.5
1C 6612 6612 0
1D 8692 6995 1697
1E 8854.6 1972.1 6882.5
1F 42008.6 22893.4 19115.2
1G 4662.5 1053.9 3608.6
Wetland/pond 7,297 0 7,297
Subtotal 405119.9 164910.6 240209.3
COLD CREEK CATCHMENT AREA
2A 199295.9 85731.9 113564
2B 45779 8088.9 37690.1
Subtotal 245074.9 93820.8 151254.1
MARSH CREEK CATCHMENT AREA
3A 6460 1362.8 5097.2
3B 16746 6879.6 9866.4
3C 41831 9709.6 32121.4
3D 14567 6781 7786
3E 25668.6 20128 5540.6
3F 7686 4545.5 3140.5
3G 250600 183338.8 67261.2
3H 41764 38571.8 3192.2
Subtotal 405322.6 271317.1 134005.5
SITE TOTAL 1055517.4 530048.5 525468.9
EXTRACTION ZONE
WESTERN PARCEL 548042.2
EASTERN PARCEL 259454.6
TOTAL EXTRACTION ZONE 807496.8
NOTES:

1) 'm? means square metre.

2) 3A - designation of subcatchments.

H:AProp0s\177 AC0\Tech\TABLES\CBM CODRINGTON PROPERTY INFILTRATION CALCULATIONS.xIs
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