
Naylor 
Engineering 
Associates '" 

Project: Embro Dam Embankment Stability Assessment 

Location: County Road 16, Township of Zorra, Ontario 
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= a. 
0 

0 

SOIL PROFILE 

DescrtpHon 
I 
~ 

0 a 
= ..a a 

E ,. 
> Q .... iil 

48.89 Ground Elevation o.oo-t-...:::.:.c:::..::.:.=-::=.:..:::.:..:.::::..:._ ____ --1-"""''*-....:.::.:~ 
FILL: 
'.~9~k-~r9~~_:~t ____________ _/ 
cobbles and boulders. pieces of 
brick, some topsoil. very moist 

1.oo-J----------w~ 4s.oo-:: 
SILT TILL: 
loose brown sandy silt. some 
grovel, saturated 

.. ,. .·,. 

.I~ 
.I· 

1: '""-

SAMPLE 
Dynamlc Cono 

x2P 4.0 6,0 8,l 

I 
.. 

~tandard :> 

li 0 
> ~ 20 40 6.0 8.0~ z 

ss 

ss 4 
2.00- .,. '.vv -

-1----------~·'""1: 1--+-+---1 \ 

3.00-

CLAY TILL: 
hard grey silty cloy, trace sand 
and fine grovel. APL 

DTPL 

Iss 23 

Borehole Number: 1 

Ground Elevation: 48.89 m 

Job No.: 7607G 1 

Drill Date: June 9, 2008 

I I Is hear Strength (PP) kPc WP WL 

-sp 100 1~0 2o0 Water Content Groundwater Observations 
(%) and Standpipe Details 

Strength (FV) kPc 
-sp 1Q01~02Qo 1.0 2,0 3.0 

bentonite seal 

~ 19 mmpipes 

1':' I'• sand pack 

1.22 m slotted filler 

.. 
benloni1e seal 

native cove 

4.oo- SILT TILL: 
very dense grey sandy silt, some 
gravel. moist 

1• 45.00~ 
I• I SS 30\ 150mm 1---!-JH---l-f---1--+-f---1----l- +--'P-- 11---l-- 1 

I• 0.91 m sla tted filler 

1.• 

l:r· 6 Iss 35 ,.1: 44.00-
SS) .•• oo,rlvJ~---------------+~L~ ~--~+----~-~--~+--~-4-~~+-~~---1-~-4-4--4 '-----'At drimng camplellon 

wet cave a t 3.5t m 
Borehole terminated at 5.03 m 

6.00-

7.00-

Reviewed by: OK 

Drill Method: Solid Stem Auger 
Notes: 

43.00-

42.00-

Field Tech.: RM 
Sheet: 1 of 1 

June t6. 2008 

Upper standpipe 

wafer level at 1.51 m 

{Eiev. 47.38 m) 

Lower slondpipe 

wafer level al 0.78 m 

{Eiev. 48. t1 m I 

Drafted by: SM (0 1 a) 



~Naylor 
Engineering 

Borehole Number: 2 

Associates , .._.. CO •:J .. 1 • ( I I .!!"r• Ground Elevation: 50.04 m 

Project: Embro Dam Embankment Stability Assessment Job No.: 7607G 1 

Location: County Road 16. Township of Zorra. Ontario Drill Date: June 9, 2008 

SOIL PROFILE SAMPLE 
Dynamic Cone !Shear Strength (PP) kPc WP WL 

I x~_4p . 6,0 sl sp _190__13Q1QQ Walor Canlenl Groundwater Observations 

I Description r: 

i 
(,.] and Standpipe Details 

0 0 • ~tandard Strength (FV) kPc .r: "" " .0 a 

! 
0 a. E ~ > 

2,0 4P 6.0 8P _5~_!_00 1 ~0 200 _1Q__1,0_ _3p • ;:; c z c w 

O.vu 
Ground Elevatio n 50.04 

1 prolective cover FILL: -
and concrete 

dark brown sill. moist Iss 9 li ----------------------
loose brown sandy sill. som e 

~ 
bentonite seat 

grovel. trace cloy. very moist lo 
w et 

19mmpipe 

l.OO-

~ 
1.00- 2 Iss 10 • 

sand pack 

1\ ~ ~ 

3 Iss 3 I .22m slotted filler 

2.00- SILT: 
48.00-loose brown silt, trace cloy and / 

1\sond. wet ~ 
CLAY TILL: 4 1 ss 11 
stiff to hard grey silty cloy. trace 
sand and grovel. APL bentonite sect 

3.00-
•• vv 

5 Iss 17 .-r-; 
SOmmpipe 

4.00- 46.00- 1 ss 
1\ 

26 

I\ • 

\(;.:· sand pack I\ 
r: 

SILT TILL: 1·1· , .... ; . 
very dense to dense sond y silt. 1•1! 

7 ss 57 
, ... ~.···: 

som e g rovel. moist 1·1" ::·:_;}:. 5.00- I.· I· ~5.vu 

I! 

I 
:.:>; 1.52 m slatted filter 

1·1· 1·. ·.·,·.:.; 
1.• 

1': .. ::.;; 
1· 1: 
1·1· ::-:;.:::. ,·.;. 
1•1• ·.~ 

6.00- 1 -1~ ..t.,.oo-
I· I· no live 

1·1= ss 16\ I SOmm 

Boreh ole terminated ot 6.40 m 
At dnli ng completion 

wet cave al 5.94 m 

June 16. 2008 
7.00- 43.00- Upper standpipe dry 

Lower stondplpe 
water level al 1.45 m 

(Eiev. 48.59 m ) 

Reviewed by: OK Field Tech.: RM 
Drill Method: Solid Stem Auger Sheet: J of J 
Notes: Drafted by: SM (Ola) 



~ Naylor 
~ Engineering 
'::::-: Associates '" 

cc '!- . T ... :l ru_ .r£r.:. 

Project: Embro Dam Embankment Stability Assessment 

Location: County Road 16, Township of Zorra, Ontario 

SOIL PROFILE SAMPLE 
Dynamlc Cone 

Borehole Number: 3 

Ground Elevation: 50.07 m 

Job No.: 7607G 1 

Drill Date: June 9, 2008 

Sheer Strength (PP) kPa WP WL 

I X~ 4p 6,0 a,t 
I 

I-'""---"--"'~--"':'--II-5~P _ _l__l_QQ__,__l__~,Q_..;.'l~QQ__~1 Wafer Content Groundwater Observations 
l" l and Standpipe Details 

DescrlpHon c 

j 
.. 

0 ,g " ~tandard 

= ..0 0 

I! 0 D. E > > 
2P 4P 6.0 a.o .. 

~ 
.. z 0 w 

Penelrcitlonlshe•cr Strength (FV) kPc 

5P 1QO 1~0 2QD _1_2__2P __ 3p 

O.vv 
Ground Elevation 50.01 

FILL: ~ dark brown silt. (topsoil). moist Iss 9 .. 
~------------------------ ~ loose brown silt. and sand. some 

cloy and gravel. very moist to ~ wet 

1.00- ~ 49.00-
ISS 6 

~ 
B 

Iss 3 

2.00-
SILT TILL: ,.,. 48.00-
soft mottled brown clayey silt. ,.,! 
trace sand and grovel: APL I• 

I\ 
I\ 

CLAY: 
soft mottled brown silty clay. ITVI 
WTPL 

• • 
3.00-'trooo-o;g;;;o;-------------· 'oo-1-5+-lss-+---3 ___, \ 

4·00" CLAy TILL: ~ 46·00- 6 Iss 19 !-ii;---r-+-t--t"'l·~-t---+--t---t--+--i,..t-j_-+---1-
very stiff grey silty clay, trace ~ 

~san·d and gravel. APL / 

Borehole terminated at 4.27 m 

5.00- 45.00-

6.00- 44.00-

7.00- 43.00-

r- protective cover 

or.d concrele 

I ~· bentonite seal 

,, 
i1 ~June 16. 2008 
IO: waler level at 1.39 m 

I ~ if IEiev. 48.62 m) 

~ ~ 50mmpipe .. 
,• .. 
·. ,• .. .. 

sand pack 

·:. . ... 
.. 
.. . · .. 
.. .. 1.52 m slolled screen 

•' ·.•. 

•' •' •' .. .. 
no live 

.____ At drilflng complellon 

dry cove ol 3.81 m 

Reviewed by: DK Field Tech.: RM 

Drill Method: Solid Stem Auger Sheet: 1 of l 

Notes: Drafted by: SM (01a) 



~Naylor 
Engineering 

Borehole Number: 4 

Associates L\! 

~ 
cv -:. __ J • .:t Etl ... ,t£F;!. Ground Elevation: 49.95 m 

Project: Embro Dam Embankment Stability Assessment Job No.: 7607G 1 

Location: County Road 16, Township of Zorra, Ontario Drill Date: June 10, 2008 

SOIL PROFILE SAMPLE I I Dynamic Cone [shear Strength (PP) kPc 

x2P 4P 6.0 a.ox 
WP WL 

I 5p 1 QO I ~02QO Water Content Groundwater Observallons 

I DescrlpHon c 

I 
(%) and Standpipe Details 

0 ,g ~ [standard Strength (FV) k_!a .c ..0 a li o ii E > > 2JU.O 6,0 e.o 5,0 JQO 1~0 2QO 1,0 2,0 3,0 " ;:; " :Z c w 

0.00 
Ground Elevation 49.95 

p: protective cover 
FILL: 

I 
F 

and concrete 
dark brown silt. m oist: Iss 13 • r------------------------compact brown sandy silt. some 
grovel. trace c loy. moist 

1.00- SILT: 49.00- 2 Iss 8 

stiff brown silt. some clay, some ~June 16, 2008 

sand. APL !; 
water level at 1.12 m 

IEiev. 48.83 m ) 

------------------------ 3 lTV>. 
' \ 

I ~ 
2.00-

grey sandy silt. moist 48.00 I~ 

'"" 
~ 19 mm pipe 

PEAT: ~: block amorphous peat. WTPL 
Iss 

~'\ 

~: 1/ bentonite seal 

3.00- ~: 7.00-

~ I! 
I 

Iss 8 
CLAY TILL: 
grey silty cloy. trace sand and \ 
gravel. WTPl 

4.00- ------------------------ 46.00- native cove hard. APl 6 ISS 23 

I\ 
A 

1/ 

~ I SILT TILL: "I• F dense brown silt. some sand "I: ss 37 1-
5.00- and gravel. moist 45.00- F "I• 1-

.I! 
F= 

1.52 m slotted screen 

•. I· 
.I· F 1: 1-
· I· 

44.00- F= 
6.00- "I! ------------------------ •. f. ~ 

very dense brown sandy silt. 
8 ss 35\ ISOmm 

some gravel. moist _!_I• 
Borehole terminated a t 6.40 m 

AI driling completion 
wet cave at 3.35 m 

1.00- 43.00-

Reviewed by: OK Field Tech.: RM 
Drill Method: Solid Stem Auger Sheet: 1 of 1 
Notes: *Sampler driving on wood Drafted by: SM (01a) 



Naylor 
Engineering 

~==': Associates ,., 
tc~.l ... U ";l L HC. 'fEfo!. 

Borehole Number: 4A 

Ground Elevation: 49.95 m 

Project: Embro Dam Embankment Stability Assessment 

Location: County Road 16, Township of Zorra, Ontario 

Job No.: 7607G 1 

Drill Date: June 10, 2008 

I 
= c. 
~ 

0 

SOIL PROFILE SAMPLE 

DescrfpHon 

Oynoml~ Cone Shear Shenglh (PP) kPa Jp 
X X A A WL 

___lP._~g_§J__ ....,li.q_j_Q.QJ_tO 2QQ_ Water Content 
(%) 

Standard Penehatlon~hear strength (FV) kPa 

• • • • 
?f)_1~Q_§,O J___!_S)O 1 §0 2QO _j_,D 2,0 3,0 

Groundwalor Observallons 
and Standplpo Details 

Ground Elevation 
o.oo-r~~~~~~--------~~~~~-+-+-----1-.--r--,r-r--i-,--.-,-,--J-,--.-r-- F 

~~~~:brown sill. moist: ~ ~ 13 J, 
;= p rotective cover 

and concrete 

compact brown sandy silt. same 
gravel, moist 

~ 1 ss t ~ 
bentonite seal 

1.oo- SILT: 

2.00-

3.00-

4.00-

5.00-

6.00-

7.00-

stiff brown sill. some clay. trace 
sand. APL 

------------------------grey sandy sill. moist 

PEAT: 
block amorphous peat. WTPL 

Borehole terminated at 3.05 m 

Reviewed by: DK 

~~ 
~~ 
~~ 
~; 

Drill Method: Solid Stem Auger 

49.00- 2 ss 8 1\ 

~' 
~ J uly 25. 2008 

3TW 

48.00 

4 ss 

47.00-

46.00-

45.00-

44.00-

43.00- ,_,_~--r-f--11--,_-+~r-+--t--- ---··--1--

water level at 1.20 m 

(Eiev. 48.75 m I 

·::~ · · · .. :E .. 
•• : ',' sand pock .· .· 

.:, 19mmpipe 
•;. ·:. 

·,• 1.52 m slotled screen 

·:. . ... 
A I dril~ng completion 

water leve l a t 2.44 m 

Field Tech. : RM 
Sheet: 1 of 1 

Notes: *Sampler driving on wood. Soil stratigraphy inferred from Borehole 4. Drafted by: SM (01a) 
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SCALE 1:500 

I Drawing Reference: Base drawing provided by R. J. Burnside Associates Ltd. I 

No. 

0 

1 

2 

3 

Revisions Date 

Report Issued Sept. 2008 

legend 

EL48.89 

A A' 

LJ 

Borehole Location 
(Current Investigation) 

Approximate Borehole Location 
(Acres International] 

Ground Surface Elevation (m] 

Geologic Cross-Sections 
(See Drawing No. 3) 

Temporary Benchmark: 
Top centre of concrete base for post at southeast 
corner of pavillion 
Elevation 53.045 m {assumed local datum) 

(}) 
NORTH 

~ Naylor 
--Engineering 
~==~ Associates Ltd. 

- CONSULliNG ENGINEERS 

Embro Dam Embankment Stability Assessment 

County Road 16 

Township of Zorra, Ontario 

SITE PLAN 

Date Scale Job No. Drawing No. 

Sept. 2008 1:500 7607G1 2 

~------------------------------------------------------------------------------------------------------------------------------------------------------------~----------~--------~----------~--------~ 



A A' 
No. Revisions Date 

52 52 0 Report Issued Sept. 2008 

1 

BH2 2 
50 

iT= 
50 

BH ~ 3 --...... 
~ - _y_ ----. 

48 48 Legend 
..-..... ____-/ I 

.... ... 

-.. r:::-E .......... --------z Fill 0 46 - 46 f= 

~ ~ ~. ~ Peat w 
_J 

~ w 
44 44 Silt 

Clay Till 

42 42 Silt Till 

0 5 10 15 20 25 30 
Clay 

DISTANCE (m) 

_y_ Groundwater Table 
B B' - June 16, 2008 -

52 52 Existing Grade 

Approximate Top of Sediment {m) 
BH3 {Bottom of Pond) 

50 -----v ..__ 50 

!'...... ------ Approximate Bottom of Sediment (m) v-- I~ "----::::::: 48 / 48 ,-... 

/ E 
............ ___ 

Notes: .......... ·--- .....,..__ 
z ---- -- ----- Seasonal fluctuations in groundwater levels would be 
0 --- ----------------- expected. 
~ 46 ~ 46 

The inferred stratigraphy shown on this cross-section is 
2:i based on the subsurface stratigraphy contacted at the _J 
w boreholes. The subsurface conditions between the 

44 44 boreholes will vary. 

0 5 10 15 20 25 30 35 

DISTANCE (m) 
The ground surface under the water is based on depth 
(to refusal) measurements tak:en with a steel survey rod. 

c c· 
52 52 

Q Naylor 
Engineering 

BH4 Associates Ltd. 
50 

J~ ~ 
50 - CONSIJLTIIIG ENGINEERS 

------- :::::-::--
48 --- 48 ,......., 

... _ 
Embro Dam Embankment Stability Assessment E ...... 

'-' --- r-----
z 

~ 
·----· ------------- County Road 16 0 

~ 46 46 

2:i Township of Zorra, Ontario 
_J 
w 

44 44 

CROSS-SECTIONS A • A', B • B' and C • C' 

42 42 
0 5 10 15 20 25 30 Date Scale Job No. Drawing No. 

DISTANCE (m) Sept. 2008 1:150 7607G1 3 




