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LYNN RIVER HEIGHTS
PORT DOVER

TRAFFIC IMPACT STUDY

1.  INTRODUCTION AND BACKGROUND

Boban Developments National Limited has proposed the development of a
484 |ot residential subdivision on the north side of Norfolk County Road 6
west of the existing urban area of Port Dover. The proposed development
is immediately west of a previous phase of development containing 143
lots, which has already received draft plan approval. Figure 1 shows the
location of the site.

As a condition of approval, the County of Norfolk has requested a study of
the traffic impact of the proposed development. The purpose of this report
is to satisfy the County’s request.

2. EXISTING CONDITIONS

County Road 6, formerly King’s Highway No. 8, is a two-lane rural arterial
in the vicinity of the site. It forms the major road link between Simcoe and
Port Dover. The posted speed limit at the proposed access is 60km/h.

To the east of the proposed development, County Road 6 intersects Lynn
Park Avenue and Thompson Drive. For the purposes of this study, an
eight hour traffic count was made at this intersection on Tuesday,
November 7, 2006. Peak hour turning movements derived from this count
are shown in Figure 2.

3. PROPOSED DEVELOPMENT

The proposed development consists of 484 single family lots. The draft
plan is shown in Figure 3. Access to the site is proposed via a new street.
connection to County Road 6, Street A, and via connections to Willowdale
Crescent and Cardinal Lane to the east. Willowdale Crescent connects to
Lynn Park Avenue which provides alternative access to County Road 6.

Phase 1 of the development, which already has draft plan approval, is
connected to County Road 6 via Pheasant Trail.




3.1

3.2

Vehicle Trip Generation

Vehicle trip generation for the proposed development was estimated using
rates contained in the Institute of Transportation Engineers Trip
Generation Manual, Seventh Edition. Estimated vehicle trip generation for
the complete development is shown in Table 1.

Table 1 also shows the estimated trip generation for Phase 1 of the
development. For the purposes of this study; it was assumed that no lots
in Phase 1 have been occupied. The total impact on County Road 6 will
include traffic generated by both phases of the development.

Vehicle Trip Distribution and Assignment

Based on the traffic count at the intersection of County Road 6 and Lynn
Park Avenue, it was estimated that approximately 30 percent of the peak
hour trips would be oriented to and from the west.

All of the peak hour trips generated by the proposed development (Phase
2) which would have an origin or destination to the west were assigned to
Street A. Those peak hour trips with an origin or destination to the east
were assigned to one of Street A, Pheasant Trail or Lynn Park Avenue
depending on the most convenient point of access. On this basis, it was
estimated that approximately 60 percent of these trips would use Street A,
20 percent would use Pheasant Trail and 25 percent would use Lynn Park
Avenue.

A similar approach was used for peak hour trips generated by Phase 1 of
the development. All trips with an origin or destination to the west were
assigned to Pheasant Trail. Those peak hour trips with an origin or
destination to the east were split approximately equally between Pheasant
Trail and Lynn Park Avenue.

Figure 4 shows the assignment of peak hour trips from both phases of the
development.

ANALYSIS

Projected Traffic : '
A planning horizon of ten years was selected for this development.
Depending on the rate of house construction, it is likely that the
development will be close to full development by 2016.
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Future background traffic was estimated by projecting existing peak hour
turning movements from Figure 2 to 2016 by using factors based on an
annual growth rate of two percent. Projected background turning volumes
are shown in Figure 5.

Figure 6 shows total projected peak hour traffic. The turning movements
shown in Figure 6 were obtained by adding development traffic from
Figure 4 to background traffic from Figure 5.

Traffic Signal Warrants
The justification for traffic signal warrants was assessed for existing
conditions at the intersection of County Road 6 and Lynn Park Avenue for

existing conditions and for all three intersections in the study area for
projected conditions.

Analysis worksheets are contained in Appendix A. For existing conditions,
the standard approach using the eight highest hours was adopted. For
projected conditions, a simplified methodology based on peak hour
conditions was used. In this approach, the aggregate of morning and
afternoon peak hour volumes is divided by four and the result compared
with standard warrant values. Because of the approximations used in the
projections, MTO policy is to require a ratio of 120 percent between
projected traffic and warrant values before considering traffic signals
justified.

A ftraffic signal warrant analysis based on the traffic count made in
November, 2006 indicates that signals are justified under existing
conditions. While neither of the two traffic volumes meets the 100 percent
criterion, both exceed 80 percent, thus meeting the warrant. It is
suggested that further traffic counts be made in the spring of 2007 to
confirm the need for traffic signals.

The analyses show that traffic signals would not be warranted under full
built-out conditions at the intersections of County Road 6 with Street A and
Pheasant Trail. At the intersection of County Road 6 and Lynn Park
Avenue, under projected conditions, warrant values are exceeded for each-
of the two major warrants. Since the ratio does not meet the 120 percent
criterion the need for signals cannot be confirmed using this approach.
Clearly, however, since warrant values appear to be met under existing
conditions, traffic signals will likely be required within the ten year planning
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4.4

4-

horizon. Turning movements at the intersection of County Road 6 and
Lynn Park Avenue should be monitored on a regular basis to determine
when traffic signals are warranted.

Turning Lanes

MTO methodology was utilized to determine the need for turning lanes at
each of the intersections in the study area. A design speed of 80km/h,
equivalent to the posted speed limit of 60km/h, was used in the analysis.

Results of the turning lane analysis are summarized in Table 2. Analysis
worksheets and copies of the appropriate MTO charts are contained in
Appendix B.

The analysis indicates that, under existing conditions, a left turn lane with
a storage length of 15 metres is warranted on County Road 6 at
Thompson Drive (Lynn Park Avenue).

For the ten-year projection, under full build-out conditions, left turn lanes
would be warranted at both Street A and Pheasant Trail, and in both
directions at Lynn Park Avenue (Thompson Drive). A 25 metres storage
length would be required at Street A and a 30 metre storage length in the
westbound direction at Thompson Drive.

For a design speed of 80km/h, MTO standards call for an additional
parallel lane length of 50 metres and a taper of 130 metres.

MTO criteria suggest that eastbound right turn lanes would be justified at
Street A and Lynn Park Avenue where the peak hour turhing volumes
exceed 100 vehicles. For a design speed of 80km/h, the right turn lane
should have a parallel lane length of 60 metres and a taper of 70 metres.

Level of Service

Each of the intersections in the study area was analyzed for level of
service and delay using the Synchro 6 program. The results of the
analyses are summarized in Table 3. Analysis worksheets are contained
in Appendix C. ) :

The intersection of County Road 6 with Lynn Park Avenue and Thompson
Drive was analyzed for existing and background conditions as well as for
projected total build-out conditions. For the existing and background

_conditions, the intersection would operate at a good level of service with




5.

stop control on the minor street approaches. The background condition
assumed left turn lanes in both directions on County Road 6.

For the unsignalized condition, the addition of development fraffic would
reduce the level of service on the northbound and southbound approaches
to levels E and F respectively in the afternoon peak hour. This confirms
the conclusions reached in the analysis of signal warrants (Section 4.2)
that traffic signals will be warranted by 2016.

The intersections of County Road 6 with Street A and Pheasant Trail
would operate at good levels of service under full build-out conditions.
Left turn lanes on County Road 6 were assumed for both intersections.

CONCLUSIONS

Development of Phase 2 of the Lynn River Heights will have an impact on
the operation of traffic at the intersections of County Road 6 with Lynn
Park Avenue (Thompson Drive) and Pheasant Trail and at the proposed
intersection of County Road 6 and Street A.

A westbound left turn lane is currently justified at the intersection of
County Road 6 and Lynn Park Avenue (Thompson Drive).

At full-build-out conditions, left turn lanes will be required on County Road
6 at Street A, Pheasant Trail and Lynn Park Avenue (Thompson Drive).

At full build-out conditions, traffic signals would not be warranted at the
intersections of County Road 6 with Street A and Pheasant Trail. Within
the ten year planning horizon, traffic signals will be justified at the
intersection of County Road 6 and Lynn Park Avenue (Thompson Drive).

Without signalization, the intersections of County Road 6 with Street A and
Pheasant Trail would operate at a good level of service under full build-out
conditions. At the intersection of County Road 6 and Lynn Park Avenue
(Thompson Drive), lengthy delays can be expected on the northbound and
southbound approaches in the peak hour with existing stop control.
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Intersection

Left Turn Lane Storage Length
Required
Projected
Street A
AM Peak Hour No -
PM Peak Hour Yes 25m
Pheasant Trail
AM Peak Hour No -
PM Peak Hour Yes 15m
Lynn Park Avenue
Eastbound
AM Peak Hour Yes 15m
PM Peak Hour Yes 15m
Westhound
AM Peak Hour No -
PM Peak Hour Yes 30m
Existing
Lynn Park Avenue
Eastbound
AM Peak Hour No -
| PM Peak Hour No -
Westhound
AM Peak Hour No -
PM Peak Hour Yes 16m

Table 2

Left Turn Lane Requii'ements
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APPENDIX A

SIGNAL WARRANT ANALYSIS




B.2.03.08 TRAFFIC SIGNAL WARRANT ANALYSIS FORM FOR INTERSECTION CONTROL,

Minimum warrants [ar snstaeflalion of traflic signals tor roadways with two or more lanes.

Mojor sireet. CO W

nty Load 6

o oo Loy Pavk AVE

- FREE FLOW COND

RESTRICTED FLOW

ITIONS {RURAL)
CONDITIONS (URBAN}

&’

a

WARRANT [ ~MINIMUM VEHICULAR VOLUME

No. of lanes

f00% SATISFIED - YES
80 % SATISFIED -~ YES

MINIMUM REQUIREMENTS
(80 % SIHOWN IN BRACKETS]

PERCENTAGE WARRANT

() a
& w0

APPROAGH LANES 1 2 ot MORE HOUR _ENDING
FREE JRESTR|FREE [RESTR 0 5 o
FLow | FLow [rLow |FLow ol AO 0
FLOW CONDITION 0 \ 0140 0 Q 0 V¥ voraL
alolo et |o° \'bQ \) X e X ACROSS
490 | 720 | 600 | 900 - / -
13851 [(875) {t480) [(720) 2‘33 {0 4L (524 S411688 485|524
e
A ALL 100% FULFILLED v VA 7 BV Vgl I 700
APPROACHES
80% FULFILLED SECTIONAL
PERCENT
ACTUAL % (F -
- BELOW 80 % VALUE 59 549
TOTAL
oown 75q +8n ‘?5'
120§ 170"} 120°| 170" - TOTAL
tosy|wasr| ot fuss| 1 [ 61| §5 |100f 961154120 | 7% | acnoss
8. v
INOR STREET 100% FULFILLED v v 300
BOTH
APPROACHES 80% FULFILLED s 160 SECTIONAL
PERCENT
ACTUAL % IF - 19 2
BELOW B0% VALUE 59 7 62
. TA T
FOR 'T' INTERSECTIONS THESE VALUES SHOULD BE INCREASED BY 50 % Tooowr} 6 52 -8 Q1.5

WARRANT 2 - DELAY TO CROSS TRAFFIC

100 % SATISFIED - YES
80 % SATISFIED - YES

& o O

DOWHN

MINIMUM NEQUIREMENTS
{180 % SHOWN IN BRACKETS PERCENTAGE WARRANT
APPROACH LANES T 2or MORE HOUR __ENDING
FREE |RESTR| FREE [AESTR o 0 o
FLOW CONDITION F‘é‘} FLOW | FLow | FLOW q® A\ ,"QO ,\JQQ WQO ‘0@ N %0 TOTAL
aglo|aij 0 WO N \ \‘\ \ ACROSS
480 | 720 | 600 | 900 ' - ~6 |14,
13851 [157%) [1a801 [t720) 212 |L43 40T 24 L4515 341565 (450
A
MAJOR STREET 100% FULFILLED '/ v 200
BOTH
APPROACHES 80% FULFILLED aranand v 400 SECTIONAL
: PERCENT
ACTUAL % IF ‘
BELOW 80% VALUE L4 Qlf
w644 -0 0.5
TOTAL
so |75 | 5ol s leal/o6145 16614989153 |27 acnoss
t401 | 1601 | 101 | (601 52 1/06 145 |6 cr
8. v v P —
TRAFFIC 100% FULFILLED . A 500
CROSSING
7 0
MAJOR STREET 80% FULFILLED v 16 spcé;g:;oé)'?:'
ACTUAL % IF Kl Y-
BELOW 80% VALVE
TOTAL

1Y e 99




B2.03.07 MININUM REQUIREMENTS FOR INSTALLATION OF

TRAFFIC SIGNALS FOR TWO LANE ROADWA
wernon _ Couonty iogd_ b _Z.\,t M__Pm’_l«_. lzté{; __
umcnum_h/o_rfqﬂc_ (&‘-_Zoggt') DATE OF SURVEY Novcvw?ow 7 2006

MINIMUM
REQUIREMENT FOR
TWO-LANE ROADWAYS

FREE  |RESTRICTED COMPLIAKCE

FLOW FLOW
WARRANT DESCRIPTION " |OPERATING |OPERATING
SPEED SPEED ®

GREATER |LESS THAN

CTIONA NTI
THAN OR | -70 km/h SECT L| ENTIRE
EQUAL TO S/ 5/
70 km/h /o /o

L ©a  vehicle Volume, Afl Approaches - -
MINIMUM for Each of the Heaviest 8 Hours @ 720 g5
VEHICULAR fo— — — — — - o §/.5

Vehicle Volume, Along Minor .
VOLUME Streets for Each of the Some 120 170 8 / ;

8 Hours

2. OA  vehicle Volume, Along Major

DELAY TO Street for Each of the Heaviest8 | /480 720 50.5
Hours of an Average Day,and -
CROSS [ ——— —— —— — T T T T T T T ?06
. Combined Vehicle and Pedestrian .
TRAFFIC Volume Crossing the Major 75 8 9
Street for Each of the Same

8 Hours

3. A Total' Reported Accidents of

Types Susceptible to Correction
by o Traffic Signal,per 12 Month 5 N/,q
Period Averaged Over a 36
ACCIDENT R hg_q_nt_lPeriod_,_ond

HAZARD B Adequate Trial of Less Restrictive
Remedies,Where Satisfoctory YES (O

Observance and Enforcement N/,q
Have Failed to Reduce the No O
Number of Accidents,and

C Fulfiliment of Either of the Above
Warrants (Minimum Vehicular YES B/
Volume or Delay to Cross
Traffic) to the Extent of 80% NO O
or More.

INTERSECTION

4.
COMBINATION Two or Mare of the Above
Warrants (1,2 0r3) Satisfied 1o YES B/ /

WARRANT the Extent of 80% or More. NO DD

5, A Pedestrion Volume Crossing the .
Major StreetAverage per Hour for

MINIMUM the Heaviest 8 Hours of an Averoge 120 240

PEDESTRIAN | _ Doey,ond | ]

©B  Vehicle Volume Along Major Streat

VOLUME Average Per Hour for the Same 290 575

8 Hours.

MID-BLOCK

NOTES* (D vehicle Volume Warrants (1A),(2A) and (5B) for Roodways Having
Two or More Moving Lanes in one Direction Should Be 25 % Higher
Than Values Given Above.

@ For Definition of Crossing Volume Refer to Note @ on the Signal Warrant
Anglysis Form B2.03.08

(@ The Lowest Sectional Percentage Governs the Entire Warrant.

@ For "T"Intersections the Values for Warrant ( IB) Should Be Increased by 50%

o

B-2-6 February , 1982



82.03.07

MINIMUM REQUIREMENTS FOR INSTALLATION OF

TRAEEIC SIGNALS FOR TWO LANE ROADW
LOCATION _C_O_(Mi“f. fZ_'QQ»_d_ b w _Zynaﬁyﬁ.\a_

lmcmunJ\I_O[fo_\kéﬂ_\ﬁ!cz) DATE OF SWRVEY

Fue.

2016 Peok Howr (Fry¢)

WARRAKT

DESCRIPTION

REQUI

MINIMUM

REMENT FOR

TWO-LANE ROADWAYS

FREE

FLOW

RESTRICTED
FLOW

COMEPLIAKCE

OPERAT

EQUAL

SPEED
GREATER
THAN OR

70 km/h

ING |OPERATING

SPEED
LESS THAN
70 km/h
T0

©]

SECTIONAL| ENTIRE

% %

INTERSECTION

|
MINIMUM

VEHICULAR
VOLUME

Op Vehicle Volume, All Approaches
for Each of the Heaviest 8 Hours

Vehicle Volume, Along Minor

Streets for Eoch of the Same
8 Hours

126.5

10%

[0%

2.
DELAY TO
CROSS
TRAFFIC

Vehicle Volume, Along Major
Street for Each of the Heaviest 8
Hours of an Average Day,and

Combined Vehicle and Pedestrian
Volume Crossing the Major
Street for Each of the Same

8 Hours

/00

172.5

/00

ACCIDENT
HAZARD

A Total Reported Accidents of
Types Susceptible to Correction
by a Traffic Signal,per 12 Month
Period Averaged Over a 36
Month Period_,_glnd

B Adequate Triol of Less Restrictive
Remedies, Where Satisfoctory
Observance ond Enforcement
Have Failed to Reduce the
Number of Accidents,and

C Fulfillment of Either of the Above
Warrants (Minimum Vahicular
Volume or Delay to Cross
Traffic)to the Extent of 80%
or More.

e N

4'COMBI?\M’I’ION

WARRANT

Two or More of the Above
Warrants (1,2 0r3) Satisfied 1o
the Extent of 80% or More.

MIiD-BLOCK

5.
MINIMUM

PEDESTRIAN
VOLUME

A Pedestrion Volume Crossing the
Major StreetAverage per Hour for
the Heaviest 8 Hours of an Average
Day,and

b e e - ]

©B  vehicle Volume Along Major Strest
Average Per Hour for the Same

8 Hours.

NOTES:

(D Vehicle Volume Warrants (1A),(2A) ond (5B) for Roodways Having
Two or More Moving Lanes in one Direction Should Be 25 % Higher

Than Values Given Above.

R,

Analysis Form B2.03.08

o~

B-2-6

@ For Definition of Crossing Volume Refer to Note @ on the Signal Warrant

@ The Lowest Sectional Percentage Governs the Entire Warrant.
@ For "T"Intersections the Values for Warrant { IB) Should Be Increassd by 50%

February , 1982

ZAZ% > 015

500}y, ~> 125
1930/" *4L%2.%5
S/, > 86.25



B2.03.07

MININUM REQUIREMENTS FOR INSTALLATION OF

2008 Peab Hownr (Fig6)

MINIMUM
REQUIREMENT FOR
TWO-LANE ROADWAYS
FREE  |RESTRICTED COMFLIAKCE
FLOW FLOW
WARRANT DESCRIPTION OPERATING |OPERATING
SPEED | SPEED ®
GREATER |LESS THAN |gecTiONAL| ENTIRE
THAN OR | -70 km/h
EQUAL TO ) S/
70 km/h /o A‘J
L OA  Vehicle Volume, All Approaches
MINIMUM for Each of the Heaviest 8 Hours 480 720 q‘L. ;
VEHICULAR |~ ofonAverage Day,and _ _ | 8—-‘— ————————— 43
B Vehicle Volume,Along Minor 180
VOLUME Streets for Each of the Same | 170 43
8 Hours
2. ®a  venicte Volume, Along Major
DELAY TO Street for Each of the Heaviest 8 480 720 7 9
Hours of an Average Day,and 7 y
CROSS e et e S
®8  Combined Vehicle and Pedestrian
TRAFFIC Volume Crossing the Major ( 50 ) 75 ?0
Street for Each of the Same
8 Hours
=
2 |3. A Total Reported Accidents of
= Types Susceptible to Correction
5 by a Traffic Signal,per 12 Month 5
w Period Averaged Over a 36
= ACCIDENT Month Period,a ond 4\ 4 ]
HAZARD B Adequate Trial of Less Restrictive
Remedies , Where Satisfactory YES [J
Observance and Enforcement
Have Failed to Reduce the NO O
Number of Accidents ,t_JE I L ]
C  Fulfillment of Either of the Above
Warrants (Minimum Vehiculor YES O
Volume or Delay to Cross
Traffic)to the Extent of 80% NO O
or More.
4'COMBINATI0N Two or More of the Abovg YES O
Warrants { 1,20r3) Satisfied to NO O
WARRANT the Extent of 80% or More.
5, A Pedestrion Voluma Crossing the
= Major StreetAverage per Hour for
%]
S MINIMUM the Heaviest 8 Hours of an Average 120 240
= | PEDESTRIAN - _Dey,and | ]
2 UB  Vehicle Volume Along Major Strest
= VOLUME Average Per Hour for the Same 280 575
8 Hours.

NOTES' (D vehicle Volume Warrants (1A),{2A) and (5B) for Roodwoys Having
Two or More Moving Lanes in one Direction Should Be 25 % Higher

Than Values Given Above.

Z:For Definition of Crossing Volume Refer to Note @ on the Signal Warrant

Analysis Form B2.03.08
@ The Lowest Sectional Percentage

@ For "T"Intersections the Values for Warrant {IB) Should Be Increased by 50%

B-2-6

Governs the Entire Warrant.

February

, 1982

,8,5/1{ -\452-75
3’0/4 > 77 13

1505, »3%.25
180}, = 45



B2.03.07

RAFFAG SIGNALS FOR TWO LANE ROADWAYS
LOCATION _(_owj\%jz_d__{__-_ AT ﬁ Z@i@l‘_ﬁz_.l
lnmmunﬂﬂfo_[k_é&-zqiﬁ DATE OF SYRVEY

MINIMUM REQUIREMENTS FOR INSTALLATION OF

2014 Peak Howns (F\ﬂ)

WARRANT

MINIMUM
REQUIREMENT FOR
TWO-LANE ROADWAYS

FREE  |RESTRICTED
FLOW FLOW
OPERATING |OPERATING

COMPLIAKCE

DESCRIPTION

SPEED SPEED
GREATER |LESS THAN
SECTIONAL| ENTIR
THAN OR | -70 km/n |00 1 IONAL| ENTIRE
EQUAL TO o o
70 km/h /o %

INTERSECTION

1.
MINIMUM
VEHICULAR
VOLUME

©p Vehicle Volume, All Approaches
for Each of the Heaviest 8 Hours

Vehicle Volume, Along Minor
Streets for Each of the Same
N\ 8 Hours

2.
DELAY TO
CROSS
TRAFFIC

Vehicle Volume, Along Major
Street for Each of the Heaviest 8

Combined Vehicle and Pedestrian
Volume Crossing the Major
Sireet for Each of the Same

8 Hours

ACCIDENT
HAZARD

A Total Reported Accidents of
Types Susceptible to Correction
by a Traffic Signal,per 12 Month
Period Averaged Over a 36

- MontLPeriod_._und

w

B Adequate Trial of Less Restrictive
Remedies, Where Satisfoctory
Observance and Enforcement -
Have Failed to Reduce the NO O

C Fulfillment of Either of the Above
Warrants (Minimum Vehicular
Volume or Delay to Cross
Traffic)to the Extent of 80% NO O
or More. .

= — s e e .

4'COMBINATION

WARRANT

Two or More of the Above
Warrants (1,2 0r3) Satisfied to NO O
the Extent of 80% or More.

MID-BLOCK

5,
MINIMUM

PEDESTRIAN
VOLUME

A Pedestrion Volume Crossing the
Major StreetAverage per Hour for
theHeaviest 8 Hours of an Average
Day,and

s T T T T T T e e e e e e e e e e e

Average Per Hour for the Same 290 575

8 Hours.

NOTES:

(D Vehicle Volume Warrants (IA},(2A) and (5B) for Roodways Having
Two or More Moving Lanes in one Direction Should Be 25 % Higher
Than Values Given Above.

A,

& For Definition of Crossing Volume Refer to Note @ on the Signal Warrant
Analysis Form B2.03.08

® The Lowest Sectional Percentage Governs the Entire Warrant.

@:

@ For "T"Intersections the Values for Warrant ( 1B) Should Be Increased by 50%

B-2-6 February ,1982

:77%-9443.75
150), = 37.5

1625 ), 40625

[OO/H - 25



APPENDIX B
LEFT TURN LANE REQUIREMENTS




LEFT TURN LANE REQUIREMENTS (cont'd)

County Road 6 at Street A
Design Speed 80km/h

Future (2016)

Eastbound

AM Peak Hour

Percent left 25/250 - 10.0% - use 10 percent
Va - 250vph Vo - 400wph S - 0

PM Peak Hour
Percent left 85/425 - 20.0% - use 20 percent
Va - 425vph Vo - 430vph S - 25m

County Road 6 at Pheasant Trail
Design Speed 80km/h

Future (2016)

Eastbound

AM Peak Hour

Percent left 10/345 - 2.9% - use 5 percent
Va - 345vph Vo - 395wph S - 0

PM Peak Hour
Percent left 30/410 - 7.3% - use 10 percent
Va - 410vph Vo - 475vph S - 15m




LEFT TURN LANE REQUIREMENTS

County Road 6 at Lynn Park Avenue
Design Speed 80km/h

Existing (November, 2006)

Eastbound

AM Peak Hour

Percent left 20/183 - 10.9% - use 10 percent
Va - 183vph Vo - 260vph S - 0

PM Peak Hour
Percent left 14/254 - 5.5% - use 5 percent
Va - 254vph Vo - 293wph S - 0

Westbound

AM Peak Hour

Percent left 17/260 - 6.5% - use 10 percent
Va - 260vph Vo - 183wph S - 0

PM Peak Hour .
Percent left 79/293 - 26.9% - use 30 percent
Va - 293vph Vo - 254wph S - 15m

Future (2016)

Eastbound

AM Peak Hour

Percent left 25/395 - 6.3% - use 10 percent
Va - 395vph Vo - 400vph S - 15m

PM Peak Hour
Percent left 15/420 - 3.6% - use 5 percent
Va - 420vph Vo - 615vph S - 15m

Westbound

AM Peak Hour

Percent left 20/400 - 5.0% - use 5 percent
Va - 400vph Vo - 395vph S - 0

PM Peak Hour
Percent left 95/615 - 15.4% - use 15 percent
Va - 615vph Vo - 420vph S - 30m
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APPENDIX C

LEVEL OF SERVICE ANALYSIS




County Road 6 and Lynn Park Ave. 0653LynnRiverHts
AM Peak Hour Existing 12/8/2006

e N Y,

Lane Conflguratlons ' & i

Sign Control - ot Free . i Free i Stop-- " Stop
Grade _ 0% 0% 0% 0%
Volume (veh/h). - - 200 1658 17 201420 48 180 17 - 41 15 4
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) =~ 22 168 9" 1870218 46 52 200 18 45 16 45
Pedestrians '

Lane Width (m) -

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Mediantype - .- = oo o .07 " None " None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume ~~ 264 -~ . AT7T i B47 B1T 173 523 499 - 241
vC1, stage 1 conf vol ’

vC2, stage2 confvol~ - LT e T N . ' - .
vCu, unblocked vol 264 177 547 517 173 523 499 241
tC,single(s) 42 - . 44 L 71 66 63 72 65 63
tC, 2 stage (s)
tF (s) -

p0 queue free %
cM cabacity;’(\'léhlh)g :

S22 0 35 41 34 36 40 34
87 9% 98 89 9% 94

Volume Total :
Volume Left i
VolumeRight. -~ -~ 9" <4618 45 0
cSH 1255 1411 461 529

Volume to Capacity. - - 0,02 . 0.01 2020 020 -
Queue Length 95th (m) 0.4 03 55 586

Control Delay (s) - 10 06 147 135
LaneLOS A A B B
Approach Delay (s) 1.0 06 147 135 .
Approach LOS B B

Average Delay 4.6 v _

Intersection Capacity Utilization -~ .30.1% o ICULevelof Service ~ . A~
Analysis Period (min) ‘ 15 ‘

Baseline Synchro 6 Light Report
FR Berry & Associates Page 1



County Road 6 and Lynn Park Ave. 0653LynnRiverHts

AM Peak Hour Background 2016 12/8/2008
il

A N ¢ R W B S
l—_r;heuéonfigurations ’ ’l'j B % b & 4);
Sign-Control -~ ‘' ‘Free. . ... ~Free: .o Stop - - Stop
Grade 0% - 0% _ 0% ‘ 0%
Volume (veh/h) - 25 190" 10 20 245 B0 60 - 20 20 50 20 30
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph). ~ 27 207" 11 22 - 268" B4 - 65 22 22 B4 22 33
Pedestrians

Lane Width-(m) -

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type o T T S - None , None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume - 321 - = 297 e 620 - 630 212 630 609 293
vC1, stage 1 conf vol '

vG2,stage2confvol -~ o : '

vCu, unblocked vol 321 217 620 630 212 630 609 293
fC single(s) = 42 . gq 71 68 83 72 65 63
tC, 2 stage (s)

tF (s) 22 000 v 35 41 34 36 40 34
p0 queue free % 98 82 94 97 84 95 96
¢M capacity (veh/h)

1364 350 1373808 346 . 397 727

Volume Total =~~~
Volume Left 27

2 0

Volume Right ~ = - R IR .0 .54 330
cSH _ 1195 1700 1364 1700 423
Volume to Capacity - 0,02 - 013 .0.02" 019 2. 0.26
Queue Length 95th (m) 05 00 04 00 7.7
Control Delay (s) = - 81 00 77 00 ) 164
Lane LOS A A c
Approach Delay(s) =~ 09 . 05. - 16.4
Cc

Approach LOS
Infersed] i

Average Delay

Intersection Capacity Utilization: -~ 35, 0% - ICU Levelof Service - A
Analysis Period (min)_ A o 15

Baseline Synchro 6 Light Report
FR Berry & Associates Page 1



County Road 6 and Lynn Park Ave. 0653LynnRiverHts
AM Peak Hour Total 2016 12/8/2006

Moveme| L
Lane Configurations % B & &
SignControl -~ o Free:l " . Free<: . S Stop 0 Stop
Grade » 0% 0% 0% 0%
Volume (veh/h).. -~ - 25~ 360 - 100 2072305 .75 . 60 200 200 115 20 30
Peak Hour Factor 0892 092 0.92 092 0.92 092 0.92 092 092 092 092 092
Hourly flow rate (vph) = * 27"~ 391 11 - 2207332 82 685 220 22 125 22 33
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage = -

Right turn flare (veh)

Mediantype -~ ' TEE LR . None S None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume =~ 413 ~ -~ 402 0 oo 870 908 397 894 872 372
vC1, stage 1 conf vol

vC2;stage2confvol S '

vCu, unblocked vol 413 402 870 908 397 894 872 372
tC,single(s) =~ .- 42 o 49 e 71 66 B3 72 65 6.3
tC, 2 stage (s)
tF (s)

p0 queue free %
cM capamty (vehth)

98 73 91 97 44 92 95
R T 237 256 636 222 279 656

Volume Left 27 0 22 0 65 125
VolumeRight - - 0 M0 82 22 33
cSH 1104 1700 1167 1700 276 259
Volume to Capacity - - 0.02 . 024 -°0.02 024 039 069 . -
Queue Length 95th (m) 0.6 0.0 0.4 00 137 350
Control Delay (s) 83 - 00 .81 00 263 451
Lane LOS A A D E
Approach Delay:(s) =~ 0.5 204 263 451
Approach LOS D E

Average Delay _ . o
Intersection Capacity Utilization -~ 39.2% ICU Level of Service A
Analysis Period (min) _ o j5

Baseline Synchro 6 Light Report
FR Berry & Associates Page 1



County Road 6 and Pheasant Trail 0653LynnRiverHts
AM Peak Hour Total 2016 12/8/2006

Ao AN Y

Moverigfi
Lane Confrguratlons L4

SignControl - ~Free  ‘Free - - ‘Stop’ . o i
Grade 0% 0% 0%

Volume (vehth) o 31033502375 7 20 6025
Peak Hour Factor 092 092 092 0092 0.92 092

Hourly flow rate (vph) = 11364 - 408 2200068 27
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Mediantype. .- coe : “None -

Median storage veh) '

Upstream signal (m) -

pX, platoon unblocked

vC, conflicting volume 429 - 804 418

vC1, stage 1 conf vol

vC2, stage2 confvol - oo o B

vCu, unblocked vol 429 804 418
tC,single(s) =~ - 44 . . . s B4 62

tC, 2 stage (s)

tF (s) - ~ 22 o35 33

pO queue free % 99 81 96

cM capacrty(veh/h) Vol L 63

Volume Total oo A1 364 429 920
Volume Left 11 0 0 65

VolumeRight . . -0 0 .22 .27

cSH 1141 1700 1700 405

Volume to Capacity- . 0.01-°.0.21° 70.25 023 = o
Queue Length 95th (m) 0.2 00 00 66

Control Delay(s) . - . 82. 0.0 -~ 00 165

Lane LOS A _ C

Approach Delay:(s) - 02 - 00 165

Approach LOS C

AverageDeIay A _ 1.8 » S
Intersection Capacity Utilization - - - 32:5% - " |CU Level of Service. - AL
Analysis Period (min) o - 15

Baseline Synchro 6 Light Report
FR Berry & Associates Page 1



County Road 6 and Street A 0653LynnRiverHts
AM Peak Hour Total 2016 12/8/2006

Ao AN Y

Lane Configurations
SignControl: - - ‘Free:  Free EStop e
Grade 0% 0% 0%

Volume (veh/h) o 025.°.225: 3600 400 1107 80
Peak Hour Factor 092 092 092 092 0.92 092
Hourly flow rate (vph) 27 245 391 . 43 120" 87 =
Pedestrians

Lane Width (m) . =+

Walking Speed (m/s)

Percent Blockage -

Right turn flare (veh)

Mediantype: . Lo s e None -

Median storage veh)

Upstream signal (m)=- .~~~

pX, platoon unblocked

vC, conflicting volume - 435 = Son 742 0418

vC1, stage 1 conf vol

vC2 stage2confvol- . 7 e

vCu, unblocked vol 435 712 413
tC,single(s) 41 o .64 62
tC, 2 stage (s) v

tF(s) o220 oo 3833

p0 queue free % 98 70 86

cM capactty (veh/h) 1136 R o a7 1 S

VolumeTotal Sl 27 245
Volume Left 27 0 0 120
VolumeRight -~ =~ 0. 0 43 87

cSH 1 136 1700 1700 470
Volume to Capacity -~ 0.02. 014 026 044 ..
Queue Length 95th(m) 06 0.0 00 16.8

Control Delay(s) = = 82 ~.00 0.0 186 = .
Lane LOS A -~ C

Approach Delay(s). -~ 08~ "~ 00 186 = = -
Approach LOS C

Avee Delay o - 4.4 o ' , ‘
Intersection Capacity. Utilization © -~ 39.0% - . - ICU Level of Service A
Analysis Period (min) - 15

Baseline Synchro 6 Light Report
FR Berry & Associates Page 1



County Road 6 and Lynn Park Ave. 0653LynnRiverHts
PM Peak Hour Existing 12/8/2006

=y v AN N Y

Mover

Lane Configurations v »

Sign Control =~ - Free - Free - . Sop - Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 14213 27 79 .°185 :.29 . 37 - 9 41 33 15 21
Peak Hour Factor 092 0.92 092 092 0 92 092 092 092 092 092 092 092

Hourly flow rate (vph) <~ 15" 282" 29 .. 86 201 - 32 " 40 - 10 45 36 16 23
Pedestrians

Lane Width (m) -+ -~

Walking Speed (m/s)

Percent Blockage "

Right turn flare (veh)

Mediantype .~~~ = oo Sl e o7 Noneooo - ~None
Median storage veh)

Upstream signal (m).

pX, platoon unblocked

vC, conflicting volume -~ 233 .- 261 o . 696 681 246 715 680 217
vC1, stage 1 conf vol

vCZ,’stageZLCOnf'volf'j: I RN P T L R : o g

vCu, unblocked vol 233 261 696 681 246 715 680 217
tC, single (s). S 42 41 . 72 66 62 72 66 62
tC, 2 stage (s)

tF(s)y 23 6 41 .33 36 41 33
p0 queue free % 99 97 94 88 95 97
cM capacity (veh/h). -~ 6 '

DifsstiohiLane
Volume Total

Volume Left _
VolumeRight .29 .32: - 45 23, .
cSH 1306 1315 436 377

Volume to Capacity. 0,01 0.07 7022 020 -
Queue Length 95th (m) 0.3 16 6.2 5.6
Control Delay(s) ~ -+ 05 26 155 .16.9

Lane LOS A A C C
Approach-Delay (s) -~ 0:5. 26 155 169
Approach LOS C C
Average Delay 4.8 »
Intersection Capacity Utilization ~ = 456% - ICULevelofService =~ - A
Analysis Period (min) B 15 -
Baseline Synchro 6 Light Report
FR Berry & Associates Page 1



County Road 6 and Lynn Park Ave. 0653LynnRiverHts
PM Peak Hour Background 2016 12/8/2006

O 2 2l N B R

Lane Configuratlons b | % T ¥ &
SignControl -~~~ Free . “Free. " . Stop ‘ - Stop
Grade 0% 0% 0% 0%
Volume (veh/hy .~ 15 260 35 .95 225 86 45 10 50 40 20 25
Peak Hour Factor 092 092 0.92 0.92 092 092 092 092 092 092 092 092

Hourly flow rate (vph) = 16 283" ' 38 103 245 38 .49  11. B4 43 22 27
Pedestrians '

Lane Width (m) ==~

Walking Speed (m/s)

Percent Blockage -

Right turn flare (veh)

Median type: - - R L it Nones - ~ None
Median storage veh)

Upstream signal (m)~

pX, platoon unblocked

vC, conflicting volume 283 .. 321 823 823 302 . 845 823 264
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 283 321 823 823 302 845 823 264

tC, single (s) A2 410 - 72 66 82 72 66 63

tC, 2 stage (s)

tF (s) 22 0 L 360 41 33 36 41 3.4

p0 queue free % 92 79 96 93 81 92 96
1251 .. 2387271 743 228 271 756

cM capac:ty {veh/h)

Volume Total L 1492
Volume Left 16 0 49 43
VolumeRight = .~ -0 . 38 0 38 .54 27
cSH 1252 1700 1251 1700 358 301

Volume to Capacity -.0.01.-0.19°0.08- 0.17. 0.32 - 0:31
Queue Length 95th (m) 0.3 0.0 2.0 00 102 96

Control Delay. (s) 79 00 81 00 197224
Lane LOS » A A -~ C C
Approach Delay (s) '~ 0.4 " . 2220 0 197 221

Approach LOS c C

Average‘ Dy . , 5.7 -
Intersection Capacity Utilization =~ 385%  ICU Level of Service A
Analysis Period (min)_ ‘ _ 15
Baseline Synchro 6 Light Report
FR Berry & Associates Page 1



County Road 6 and Lynn Park Ave. 0653LynnRiverHts
PM Peak Hour Total 2016 12/8/2006

i 2 2t R N S N R

Lan Conflguratlons s

SignControl -~ .~~~ Free' . " ~Free. -~ . . Stop - Stop
Grade 0% 0% 0% 0%
Volume (veh/h) - 15 370 35 795 405. 115 .45 10 50 85 20 25
Peak Hour Factor 092 092 092 092 092 0.92 092 092 092 092 092 092

Hourly flow rate (vph) -~ 16~ “402° = 38 - 103 440 125" 49 11 54 0 92 22 27
Pedestrians

Lane Width (m) - o

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) »

Mediantype -~ . S D None ~© None
Median storage veh)

Upstream signal (m) - -

pX, platoon unblocked

vC, conflicting volume -~ 565 -~ - . 449 1139 1226 421 1204 1182 503
vC1, stage 1 conf vol '

vC2, stage 2 confvol SRR R B :

vCu, unblocked vol 565 440 1139 1226 421 1204 1182 503
tC, single (s) ’ 42 4.1 0 72 66 62 72 66 63
tC, 2 stage (s)

tF (s) ST 28 22 .0 36 41 33 36 4.1 3.4
pO queue free % 98 91 64 93 91 25 87 95
cM capacnty (veh/h).. 98820 - e 1300 S 1360 154, 637 - 123 - 164 553

VolumeTotal Lo 6440 114 .14
Volume Left 16 0 103 0 49 92

VolumeRight -~ 0 38 0 125 54 27
cSH 982 1700 1130 1700 221 152

Volume to Capacity . -0.02 026 '0.09 0.33 052 093
Queue Length 95th (m) 04 00 23 0.0 204 506

ControlDelay(s) =~ 87 00 -85 00 376 1140 -
Lane LOS A A E F
Approach Delay (s) 03 0 713 376 1140
Approach LOS E F
Average Delay , 16.5 B .
Intersection Capacity Utilization * - -53.0%  'ICULevel of Service . A
Analysis Period (min) B
Baseline Synchro 6 Light Report
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County Road 6 and Pheasant Trail 0653LynnRiverHts
PM Peak Hour Total 2016 12/8/2006

PO o W W

Lane Configurations

SignControl - .- . Free - v Stop
Grade 0% 0% 0%

Volume (veh/h) -~ - .30 - 380 415 60 4005
Peak Hour Factor 0.92 092 092 0 92 092 0.92
Hourly flow rate (vph) 33413~ 451 = 65 = 43 R [ B
Pedestrians

Lane Width (m) .

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type o None

Median storage veh)
Upstream signal(m) - -~ -
pX, platoon unblocked

vC, conflicting volume 516 S 862 484

vC1, stage 1 conf vol

vC2, stage2.confvol = S il :

vCu, unblocked vol 516 962 484

tC, single(s) - R R RTINS Y - 1 GRURY. ¥ SRR
tC, 2 stage (s)

tF(s) - : 33

p0 queue free % 97

cM capacity (veh/h)

‘:’2 2

Volume Total-— -~ .33

Volume Left 33

VolumeRight .~ 0.0 65 - 16
cSH 1060 1700 1700 324

Volume to Capacity ~ ~ 0.03 0:24 7030 018 .
Queue Length 95th (m) 0.7 00 00 51

Control Delay(s) 85 0.0 00 186
Lane LOS A c
ApproachDelay(s) - 06 .00 186"
Approach LOS C

Averagé Delay

Intersection Capacity Utilization - 355% ICU Level of Service -~ A
Analysis Period‘ (min) 15

Baseline Synchro 6 Light Report
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County Road 6 and Street A 0653LynnRiverHts
PM Peak Hour Total 2016 12/8/2006

LaneConflgurations

Sign Control - : - Free - Free - .- i«

Grade 0% 0%

Volume (veh/h) - . 85..7340 " 340 1200 700 o800
Peak Hour Factor 092 092 092 092 0.92 0.92
Hourly flow rate (vph) 92~ 370 337 130 576 B4
Pedestrians ' '

Lane Width (m) -

Walking Speed (m/s)

Percent Blockage : -

Right turn flare (veh)

Mediantype =~ -~ - - .o o .- 'None - -

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume - 467 -~ = - L7957 . .402
vC1, stage 1 conf vol

vC2, stage 2 conf vol - Loy S R
vCu, unblocked vol 467 957 402

tC, single (s) - A e e 6.4 B2

tC, 2 stage (s) _ ‘

tF(s) . 22 85038

p0 queue free % 92 92
cM capacity (veh/h). - o 2
Direction i

Volume Total = 920 370 v

Volume Left 92 0 0 76
VolumeRight =~ = 0 0130 . 54

cSH 1105 1700 1700 351

Volume to-Capacity -~ 0.08. - 0,22 :0.27 0:37 -
Queue Length 95th (m) 2100 00 127
Control Delay ()~~~ 86 0.0 0.0 21.2

Lane LOS A ' C
Approach Delay (s) AT 000 2120 0

Approach LOS C

Average Delay 3.4
Intersection Capacity Utilization .~ 45.3% ~ICU LevelofService - -~ A
Analysis Period (min) 15

Baseline Synchro 6 Light Report
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1.0 STUDY BACKGROUND

Thompson Environmental Planning & Design Ltd. was retained to inventory and assess the
potential natural environment impacts of the proposed Lynn River Heights Inc. Subdivision
(Phase 2); which includes Part of Lot 8, Concession 2, on the western edge of the Town of Port
Dover, County of Norfolk, Ontario (Figure 1).

An initial assessment of the lands to the east of this property (Boban Developments Lynn River
Heights Phase I) were submitted in January 2002 with a Revised Environmental Inventory and
Assessment prepared to address the changes in the storm water management approach in January
2005. This report has been prepared to assess Boban Developments Lynn River Heights Phase 2.
This report includes additional biological inventory of the study area including each of the
natural heritage features, the Lynn River Wetland Complex, the riparian habitat along the Lynn
River and the associated valley slopes. This development proposal together with the
Stormwater Management Report prepared by L.A.Girard Engineering (Ontario) Ltd (May 2007)
and the Geotechnical Investigation prepared by Chung & Vander Doelen Engineering Ltd. (April
24,2006) were reviewed and our assessment of the potential for negative environmental impact
have been provided.

1.1 Background Data Collection

This study consisted of a review of relevant documents, background reports and references such
as:

. Silver Lake Wetland, component of the Lynn River Wetland Complex (Desktop
Update, March 8, 2001) Wetland Evaluation (Jacobson, 2001).

° Geotechnical Investigation Proposed Residential Development Part of Lot 8,
Concession II, Town of Port Dover, (Chung & Vander Doelen Engineering Ltd.,
2006);

. Stormwater Management Report for Boban Developments National

Limited Subdivision of Part of Lot 8, Concession 2, Town of Port Dover, County of
Norfolk (L.A. Girard Engineering Ltd., May 2007).

1.2 Biotic Environment

Our environmental investigation focused on the Study Area (Figure 1), which was defined by the
property limits with an additional 50 m beyond the property along the northern, western and
eastern margins (e.g. Wetland). These areas outside of the property were considered important
due to the potential for indirect impacts, which may result from a development such as this (e.g.
increased stormwater quantity). Our site visit occurred on November 23, 2001, June 11, 2003
and May 18, 2006 for the purpose of completing a biological and physical inventory.
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1.3 Vegetation

Plant communities were initially mapped on 2000 aerial photography. A vegetation inventory
was then conducted during our three site visits to the study area for the purpose of describing
these plant communities in more detail and to refine the initial mapping. The Ecological Land
Classification for Southern Ontario (Lee, et.al. 1998) was used to determine the technical name
of each vegetation community unit.

During the vegetation inventory the following information was recorded for each of the
Vegetation Units.

A. alist of plant species observed;

B. Overstorey composition and abundance (including an estimate of diameter at breast height
for each species);

Understorey shrubs, vines and emergent saplings composition and abundance:

Dominant herbaceous species;

Overstorey closure;

Relative age and overstorey;

Health and level of relative disturbance;

Soils/drainage/topography;

Mo Mmoo

14 Relative Disturbance

During the preparation of the vegetation community descriptions, each community was rated as
to their level of relative disturbance and number of disturbance types present. Examples of
disturbance included evidence of tree cutting, presence of trash and dominance of non-native and
invasive species. These disturbances typically indicate that a disruption to the native community
has occurred or that the natural progression of succession had been interrupted.

The vegetation community disturbance index applied during this investigation included the
following disturbance indicators:

1. Presence of human disturbances;

2. Presence of a well developed woodlot edge;

3. Time lapse since active agriculture was practiced, and;
4. Percent cover of non-native species.

1.5 Fisheries Potential

The potential for fish habitat was investigated. The background information was reviewed and
during the site visit migratory fish habitat and resident fish were searched for. The potential for
direct and indirect impacts on fish habitat where assessed during our field inventory (e.g.
increased volume of stormwater and decreased stormwater quality)
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1.6 Description of the Development Proposal

The development proposal is to create 4&0single-family residential lots on approximately 40
hectare site (See Figure 1). The valley slope, wetland and the Lynn River are located beyond the
northern boundary of the property and would be outside of this proposed development. There is
a portion of the valley slope that is along the northern edge of the property and would be retained
as open space (approximately 1 hectare). The Stormwater Management Block will receive
approximately 72% of the run-off from the site. The remaining 28% of the stormwater will be
infiltrated or fall on the slope areas. The stormwater management pond within Phase I of Lynn
River Heights Residential Development will receive 100% of the runoff from all hard surfaces
within this development. This 0.83 hectare stormwater management parcel contains a large
forbay (8 m x 60 m) with a 0.2 hectare wet pond basin, with restrictor outlets that will control the
100 year post-development storm event to below the 2 year pre-development peak flow. This
proposed development within Phase 2 will provide Level 2 Environmental Habitat Protection
(Normal). No lot level controls are proposed as the soil percolation rates are low and a perched
groundwater limits infiltration techniques.

It should be noted that only backyard runoff from the lots adjacent to the slope will be directed to
the slope from the proposed development area. All other stormwater from the development will

be contained by the proposed stormwater management pond (L.A. Girard Engineering Ltd.,
2007).

2.0 POLICY FRAMEWORK

This section identifies the significant features and any relevant environmental policy areas or
legislation, which may apply to lands within and around the property.

2.1 Provincially Significant Wetland

The Haldimand — Norfolk Official Plan and the City of Naticoke Official Plan has the goal of
achieving no loss of Provincially Significant Wetlands. Section 26, of the Haldimand — Norfolk
Official Plan and Section 0.2 the City of Naticoke Official Plan indicates that development will not
be permitted within the boundaries of Provincially Significant Wetlands. Section 30 and Section
0.2.4 respectively requires that an Environmental Impact Study is required to determine if the
proposed development within 120 meters of a wetland boundary does not result in potential
negative impacts and to determine the most appropriate buffer width for protecting the wetland
form and functions.

Silver Lake Wetland evaluation indicates that this component of the Lynn River Wetland Complex
is not considered Provincially Significant on its own. Through discussions with Mr. David
Richards, Long Point Area Biologist with the Ontario Ministry of Natural Resources, Silver Lake
Wetland is a component of the larger Lynn River Wetland Complex, which is a Provincially
Significant Wetland.

The Silver Lake Wetland is a 15 hectare lacustrine marsh located along the Lynn River. Based on
the evaluation this wetland is of local significance for waterfow!l and supports warmwater sport fish
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habitat. A more detailed description of this wetland is found within the wetland evaluation
(Appendix A).

Fish habitat protection is set out in Section 36 of the Haldimand Norfolk Official Plan as well as
Section 0.3 of the City of Naticoke Official Plan. Only the Haldimand Norfolk OP indicates that
a vegetative buffer may be required adjacent to fish habitat as a component of a development
proposal.

3.0 STUDY AREA DETAILS
3.1 Topography and Soils

The topography on the property is generally flat with the highest elevation (approximately 209
meters asl) located in the north-west corner and gradually sloping toward the south-east to
approximately 196 m asl adjacent to Highway 6. The valley slope provides the greatest change in
elevation with a 16 meter drop to the toe of slope and wetland boundary (approximately 188 m asl)
with a 3:1 slope for the first 9 meters and a 6:1 slope to the toe. It is important to note that the
floodline for the Lynn River is generally located along the 185 m asl contour, which is considered
the base of the slope. This floodline and toe of slope generally varies between 20 and 70 meters
from the Lynn River.

It is important to note that the trees or the vegetation along the slope do not indicate any past or
present slope instability. Seepages on the slope are generally located at the 190 m above sea level
(asl) elevation (Figure 1). Borehole 2 (Chung & Vander Doelen Engineering Ltd., 2006) confirms
the groundwater level with a depth of 10.5 m (elevation 188.6 m) (April, 2006).

The source of this groundwater is considered to be the result of infiltration off site. The subsurface
materials are generally a clayey silt (approximately 1.5 m in thickness) and a silty clay
(approximately 9 m in thickness). Both of these clay materials have been characterised as dense
and non-porous (Chung & Vander Doelen Engineering, 2006).

There are several surface drainage locations that are directed from the agricultural fields north along
the top of slope leading to the Lynn River valley below. These discharge points are likely caused
by historic storm events and have resulted in erosion gullies (1 m to 3 m deep) cut into the slope
face by the surface runoff.

There is a small constructed pond located central to the property that is fed by groundwater.

The wetland along the northern margin of the property at the bottom of the valley slope is
characterised as imperfectly drained silty clay. Within the study area this wetland boundary is
generally located along the northern edge of the property at the 188 to 190 m asl discharge zone and
below. Several groundwater seepages are located along the slopes within the Study Area (Figure 1)
contributing to and sustaining this wetland vegetation.
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32 Surface Drainage

The lands generally form a relatively flat table with a steep slope along the northern edge of the
property, which slopes toward the wetland. There are three ravines on the slope, which transport
drainage from the top of slope to the wetland. These erosion gullies or ravines are 1 m to3 m deep
and 2 m to 4 m wide in some locations. These features are considered localised points of discharge
with a limited surface area being directed to these locations along the slope. It is likely that these
ravines would only direct water during extreme storm events and each of them has a seepage
located at approximately the 188 m elevation.

It is important to note that there where no signs of slumping, mass wasting, leaning trees or toppled
trees along this slope.

33 Terrestrial Environment
Vegetation

The vegetation in the study area is a mixture of woodland, marsh and swamp communities. As a
result of our field investigations, four vegetation units were identified within the Study Area. The
descriptions of these vegetation units are based on the Ecological Land Classification for Southern
Ontario (Lee et.al. 1998)(Figure 1). A complete list of the vegetation species recorded during our
biological inventory is located in Appendix B.

Vegetation Unit 1
Dry —Fresh Sugar Maple— Hemlock Mixed Forest

This woodland is characterised by sugar maple (Acer saccharum) (60%) with an average dbh of 44
cm. Hemlock (Tsuga canadensis) (20%) with a dbh of 45 ¢m, red oak (Quercus rubra) (15%) with a
36 cm dbh and American beech (Fagus grandifolia) with a 42 cm dbh. The overstorey closure is
estimated to be 80%. The understorey is sparse with green ash (10 m), common elderberry (2 m)
and hemlock (3 m) as the dominant species. Along the vegetation unit edge wild red raspberry
dominates forming a thicket.

The herbaceous layer is sparse forming dense scattered pockets. The dominant species include
Pennsylvania sedge (Carex pennsylvanica) and white bear sedge (Carex albursina).

The soils are a well drained sandy silt loam on steep topography. The level of disturbance is low as

the community is relatively mature and well intact with few introduced species.

Vegetation Unit 2
Green Ash Mineral Deciduous Swamp

The overstorey is dominated by green ash (30%) with a 34 cm dbh, red maple (Acer rubra) (30%)
with a 36 cm dbh, American elm (Ulmus americana) (20%) with a 22 cm dbh, blue beech
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(Carpinus caroliniana) (10%) with a 10 cm dbh and eastern white cedar (10%) with a 44 cm dbh.
The estimated overstorey closure is 75%.

The shrub layer is considered moderated to dense, dominated by red-osier dogwood, eastern white

cedar, alternate-leaved dogwood (Cornus alternifolia) and basswood each with an average of 2 to 3
meters in height.

The herbaceous layer is sparse and located in scattered pockets. The dominant species include
sensitive fern (Onoclea sensibilis), awl-fruited sedge (Carex stipata), wool grass (Scirpus
cyperinus) and ostrich fern (Matteuccia struthiopteris).

Soils consist of saturated clay. Snags and rotting logs are a component of this vegetation
community representing approximately 5%. The topography is relatively flat. The level of
disturbance is low due to the relatively mature condition and limited presence of introduced species.

Vegetation Unit 3
Fresh-Moist White Cedar — Hardwood Mixed Forest

This successional woodland community is dominated by white cedar (Thuja occidentalis) (40%)
with a 36 cm dbh, large-toothed aspen (Populus grandidentata) (40%) with a 34 cm dbh, basswood
(Tilia americana) (10%) with 44 cm dbh and green ash (Fraxinus pennsylvanica) with a 36 cm dbh.
The estimated overstorey closure is 80%.

Shrubs and saplings are dense with staghorn sumac (Rhus typhina) with an average height of 8
meters. Other species include red-osier dogwood (Cornus stolonifera), Manitoba maple (Acer
negundo) and common buckthorn (Rhamnus cathartica) all with an average height of 2 to 4 m.

The herbaceous layer is moderate with garlic mustard (Allaria officinalis), tall goldenrod, Canada
goldenrod, Canada bluegrass (Poa compressa) and Kentucky bluegrass (Poa pratensis) as the
dominant species.

Soils consist of well drained clay loam. Disturbance is considered high due to the early

successional stage of development and the presence of agricultural weed species.

Vegetation Unit 4
Fresh - Moist Hemlock - Hardwood Mixed Forest

This woodland is characterised by hemlock (40%) with an average dbh of 56 cm, sugar maple
(25%) with an average dbh of 36 cm, black cherry (Prunus serotina) (15%) with a dbh of 40 cm,
green ash (15%) with a 44 cm dbh and red oak with a 36 cm dbh. The overstorey closure is
estimated to be 85%.

The understorey is moderate with green ash (2 m), running strawberry bush (Euonymus obovatys)
(<1 m) and back cherry (3 m) as the dominant species. Along the southern edge of this vegetaFlon
unit, wild red raspberry (Rubus strigosus) and staghorn sumac (Rhus typhina) dominates forming a
thicket.
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The herbaceous layer is sparse and forms pockets with garlic mustard as the dominant species.
Lady fern (Athyrium filix-femina), spinulose wood fern (Dryopteris carthusiana) and Pennsylvania
sedge are also present within the herbaceous layer.

The soils are a well drained sandy loam on rolling topography. The level of disturbance is
moderate due to the relatively mature condition and dominant presence of introduced species.

Vegetation Community Summary

These vegetation communities along the slope are largely undisturbed and mature. The riparian and
wetland communities however, have experienced some previous impacts due to the proximity of the
rail corridor. The species identified in the study area are considered common within wetland and
forested communities within the Port Dover area. There were no provincially or nationally
significant species located within the study area (Oldham 1993). A complete plant species list is
located in Appendix B.

34 Animal Life

Animal species observed during our field surveys included a breeding bird survey, incidental
records of reptiles and amphibians as well as mammals. The breeding bird survey is located in
Appendix C of this report. Racoon (Procyon lotor) tracks, eastern cottontail (Sylvilagus
floridanus), red fox (Vulpes vulpes) and white tailed deer (Odocoileus virginianus) were also
observed. These species are commonly found along riparian and hedgerow communities within the
region. There were no regionally or provincially significant species observed (Austen, Cadman and
James, 1994 and Dobbyn, 1994).

3.5 Fisheries and Fish Habitat

The potential for fish habitat is considered to be locally significant in the wetland ponds and a
warm water sport fish population is located in the Lynn River. The wetland is described as a
lacustrine marsh bisected by the Lynn River. The potential for this proposed development to have
a direct or indirect impact on fish habitat was considered during our site investigations.

3.6 Travel Corridors

It is recognized that existing wildlife travel corridors or linkages as referred to in Section 45 of
the Haldimand Norfolk Official Plan and Section 0.5 of the City of Naticoke Official Plan are
limited in the Study Area with the exception of the valley slopes, wetland and riparian corridor
along the Lynn River. The abutting lands (to the south, west and east) of the Study Area are
characterized as residential and agricultural with the wetland and forested slopes to the north
providing the best opportunity for wildlife to travel within a moderate amount of vegetative
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cover. The combination of wetland, upland forest and riparian vegetation provides a substantial
amount of habitat for birds, mammals and amphibian/reptile species. There is essentially a 100
meter wide corridor, which links valley lands to the northwest with the wetlands along the
shoreline of Lake Erie. This results in a large, diverse, connected and complex habitat for
sustaining wildlife populations into the future. It is recognized that a corridor width equal to or
greater than 100 meters in width is considered ideal for providing a variety of wildlife functions
to the landscape (Riley and Mohr, 1994).

4.0 MITIGATION AND MANAGEMENT
4.1 Proposed Development Design

The proposed development design (111 Draft Plan Approved) allows for a total of 4605ingle
family lots. Due to the generally flat topography within the proposed development area there
will be limited earth grading and excavation for servicing. The subdivision will have full
municipal services.

The previous Geotechnical Investigation (Chung & Vander Doelen Engineering Ltd., 2001) On
the Lynn River Heights Phase I development determined that “the existing slope is stable with
sufficient factor of safety (over 1.5) against slope failure. The most recent Geotechnical
Investigation (Chung & Vander Doelen Engineering Ltd., 2006) prepared for this development
Lynn River Heights Phase IT also determined that “the existing slope is stable with a sufficient
factor of safety (over 1.5) against slope failure.

The Geotechnical Investigation concluded that the proposed residential construction would not
negatively affect the existing stability of the valley slope.” The report recommends the following
setback considerations be applied during site development:

* “The minimum 6 m Erosion Access Allowance should be applied to the top of the slope and
any structures should be constructed at least 6 m from the defined top of slope line.” (see
Figure 1)

* “No vegetation at the top of slope and on the slope face is to be removed or damaged due to
construction activities. The top of the slope is to be cordoned off to prevent any accidental
damage to the vegetation”

»  “All reconstructed slope surfaces should be topsoiled and seeded/sodded to prevent surface
erosion.”

*  “Surface water runoff should be directed to the front of the lots, and the roof waters should
all be emptied to the street or the storm water system.”

*  “No concentrated flows are to be emptied onto the slope face. Any storm outlet that may
drain down the slope must be done in a lined ditch or culvert. Failure to do so will result in
erosion, removal of vegetation and an over-steeping of the slope, all of which will reduce the
stability of the slope.”

This report also supports these recommendations made within the Geotechnical Investigation
(Chung & Vander Doelen Engineering Ltd., 2006).
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4.1.1  Stormwater Management

The stormwater management facility will be a wet pond located near Highway 6. A large

forebay will provide the initial water quality treatment and the proposed 0.3 hectare facility will
provide quantity control for the 100 year storm event. It is anticipated that a Level 2 water
quality control is required for this development. The stormwater management plan has been
sensitive to both the potential for erosion along the valley slopes and protection of both the Silver
Creek Wetland and Lynn River. As a result both quality and quantity of groundwater will be
maintained at pre-development levels.

4.1.2  Protection of Significant Natural Heritage Features

The proposed Draft Plan design will avoid any potential for direct impacts to the Silver Lake
Wetland (Lynn River Wetland Complex), the vegetated slopes along the Lynn River Valley and
the Lynn River. Each of these features is either on or adjacent to the property to the north and
based on definitions within the Provincial Policy Plan are considered Significant Natural
Heritage Features (Figure 2).

4.1.3 Tree Management

It should be noted that the proposed development design would protect all of the existing
vegetation on site and abutting the property. This protection includes the trees located along the
top of slope.

Those trees and associated vegetation along the top of slope at the north end of the property will
be protected through the installation of paige wire and silt fence installed 1 meter beyond the drip
of the trees or at the top of slope which ever is greater.

It is recommended that silt fence and construction fence be installed just beyond the dripline of
those trees located along the top of slope to prevent grading, silt deposition, storage of materials
and compaction of tree roots within the dripline of these trees.

4,14 Buffers

Wetland buffers are considered to be an acceptable management practice when providing for the
conservation and protection of provincially significant wetlands and watercourses. A naturally
vegetated buffer between 15 - 30 m in width is regularly recommended by the planning agencies
(Riley and Mohr 1994). There is an extensive list of literature and scientific research which
indicates that a natural buffer of vegetation protects water quality by filtering out and using excess
sediments and nutrients. Vegetated filter-strips are particularly effective in the attenuation of the
effects of surface sheet flow drainage on water quality, particularly the effects of phosphorus and
suspended solids (Hilditch 1992). Forested filter-strips; however, remove more pollutants than
grassed ones due to the greater uptake and long-term retention of nutrients (Brinson et al. 1981).

Haupt and Kidd (1965) found that an undisturbed forested filter-strip 9 m in width prevents:d
sediment from entering a stream while a study in West Virginia reported that a forested strip 10-20
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m wide along a stream protected it from sedimentation, erosion and excessive increases in water
temperature caused by adjacent development.

According to the literature a 15 m minimum buffer is generally considered appropriate along
streams, lakes and wetlands while a wider setback may be more appropriate in areas of sensitive
soils and coldwater fish habitat (Budd et al. 1987, Cohen et al. 1987, OMNR 1987). Other factors
which should be considered with respect to determining the width of a vegetated buffers are the
quality of vegetation, buffer functions performed and the sensitivity of the resource to be protected.

4.1.5  Proposed Buffer Design

Based on the proposed development design for the Boban Developments National Ltd. a vegetated
wetland buffer width of 30 m will be provided from the top of slope north to the wetland boundary.
This results in a total of 0.94 hectare of the property dedicated to the wetland buffer. It should be
noted that a 6 meter wide structural setback has also been provided from the top of slope south to
the rear lot line. A minimum of 80 meters distance separation has been provided between the rear
lots along the top of slope to Lynn River (See Figure 2). Currently both the setback to the river and
the wetland buffer does exist between the agricultural activity and this wetland. This development
formally establishes both the buffer and the setback and dedicates the entire area of almost 4.8
hectares as Open Space.

The purpose of this 30 m buffer is to provide the wetland with protection from intrusion, erosion
and contaminants following development. This buffer, once established, will be able to perform
several buffer functions. These functions would include the following:

"  protection from exposure to the full force of wind as well as the potential drying effects could
protect the existing vegetation from unnecessary changes and encourage greater wildlife diverse
through maintenance of small areas of microclimate.

* maintains a diverse and species rich edge.

* provide a vegetated filter-strip to intercept and assimilate nutrients and sediment before
entering along the wetland.

*  will maintain the link between the wetland and upland communities and provide for the wildlife
corridor along Lynn River.

= will provide wildlife food source through maintenance of sugar maple, beech, oaks, elderberry
and wildflowers.

These five separate buffer functions listed above will be achieved through the maintenance of this
slope and distance separation of 30 m. There will be no structures or grade changes located
within this wetland buffer. In addition a 6 m wide structural setback has been recommended by
the Geotechnical Investigation (Chung & Vander Doelen Engineering, 2006) for continued
access, referred to as the Erosion Access Allowance. This additional setback will allow large
equipment to access the slope if there is a need to rectify any damage to the slope in the future.
The form and function of this buffer area is considered excellent as it currently contributes to the
protection of the wetland and there is no need to plant the buffer as is typically necessary with
other development proposals.
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4.1.7  Design Summary

This development design avoids any direct impacts on the wetland, valley slope or Lynn River
and the indirect impacts of the proposed Lynn River Heights Phase II residential subdivision
have been mitigated through the proposed protection measures and proposed buffer. The
benefits of our proposed development design include:

» No direct impacts to the wetland feature;

= Stormwater Management Area has been located in area, which is sensitive to the protection
of the wetland feature. This plan provides quality and quantity control for the 100 year storm
event;

* A 30 meter buffer has been proposed for the wetland boundary. This buffer is referred to as a
“no touch” zone will be provided and respected along the entire length of this wetland
boundary.

* Protection of valley slope vegetation with a 6 meter wide setback from the top of slope to the
lot line and not intrusion onto the slope, and;

* Directing stormwater from hard surfaces away from the top of slope to avoid further erosion.

5.0 POTENTIAL INDIRECT IMPACTS

It is anticipated that any potential impacts will be indirect impacts as a result of siltation during
construction or through the potential impacts of stormwater runoff. The following discussion has
been structured to address those potential indirect impacts to the slope and wetland area and their
function.

1. During Construction: Typically there is the potential for siltation and erosion of soils and
subsoils within the development area during construction. Protection and mitigation
measures proposed are as follows:

1. All Paige wire fence and silt fence must be installed prior to site clearing or top soil
stripping (See Figure 2);

2. Silt fence, construction fence and must be installed to define the construction and work
areas in an effort to limit traffic and afford protection to the trees (Figure 2);

3. Slopes greater than 3:1 must be stabilized using suitable geotextile material and seeded
or sodded as soon as possible (i.e. stormwater management pond);

4. As soon as final grades have been achieved a dense cover of grass and legumes will be
seeded;

5. A stormwater management pond will be constructed initially as a sediment control pond
during construction. The final stormwater management pond will then be completed and
landscaped appropriately after construction is complete.

Final details for erosion control and slope protection will be provided at a later time during final
engineering design.

2. Stormwater Runoff and Maintenance and Hydrological Regime: Construction of a residential
development within the property typically creates a barrier to groundwater movement thqs
disrupting the pre-construction hydrologic regime. Based on the Geotechnical Investigation
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(Chung & Vander Doelen Engineering, 2006) this site does not contribute to the groundwater
discharging to the wetland (i.e. seepages). Based on this assessment there is no potential
groundwater quality or quantity impacts to the wetland or the Lynn River as a result of this
proposed residential development.

3. Change in Surface Water Flow: Currently there are two shallow, surface water flow channels
within the property located at the southern end and 3 erosion gullies at the north end. The
predevelopment drainage areas will remain virtually the same following development however,
all the road surfaces, foundation drains and roof drainage will be directed to the stormwater
management pond. The drainage area at the north end of the property which is directed to the
erosion gullies will be reduced (approximately 1 hectare from the existing 4 to 5 hectares). This
reduction is drainage area is considered to be a net benefit as this surface water is not essential to
maintaining the wetland or vegetation on the slope face. The stormwater within these gullies
result in further erosion and is considered a long-term threat to the stability of the vegetation and
the slope. Only the back half of Lots along the top of slope will direct surface water to the top of
bank. It is recommended that all foundation sump pumps and roof gutters for these lots are
directed to the front of these lots and the street using appropriate grades.

6.0 Haldimand Norfolk and City of Nanticoke Official Plan Policies

Based on the biophysical inventory and assessment conducted for this report the following
conclusions can be made with regard to the Provincially Significant Wetland, valley slope and Lynn
River. This report demonstrates that:

* There will be no loss of wetland area or function;

* This proposal does not provide for subsequent demand for future development which will
adversely affect wetland functions;

*  This proposed development does not conflict with existing site specific wetland management
practices;

*  This proposed development maintains and protects the existing natural wildlife corridor and
trail along the Lynn River;

* Fish habitat within the wetland and the Lynn River will be protected as a result of this proposed
development design, as well as the proposed protection and mitigation measures;

7.0 Conclusions

The proposed residential development design and recommended protection and mitigation measures
will not result in adverse environmental impacts to the significant Natural Heritage Features
outlined in this report. Based on our inventory and assess this document supports the Official Plan
Amendment and Zoning application on be half of Boban Developments National Ltd for Lynn
River Heights Phase I. This conclusion is based on the following:

¢ Area to be development has already been impacted through agricultural practices;

¢ There were no significant wildlife species located on the property;
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The key Natural Heritage Features, a Provincially Significant Wetland, a valley slope and a
warm water sport fishery identified on or adjacent to the property will be protected;

Our proposed site design will not impact fish or fish habitat;
Our proposed site design demonstrates no loss of wetland area or wetland function;

The 30 m (approximate) wide wetland buffer along the wetland boundary will maintain a total
of 0.94 hectares of upland ecosystem to perform as a buffer;

The linear wildlife corridor and rail trail along the Lynn River will be protected and designated
as Open Space, and;

Groundwater as well as surface water quality and quantity will be maintained at pre-
development levels.
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Mat Vaughan BES, MCIP, RPP

Senior Planner

Norfolk County

Development & Cultural Services

22 Albert Street, Langton, ON NOE 1GO
Tel - 519-426-5870 x 1840

E-mail — mat.vaughan@norfolkcounty.ca

RE: Report on the 2005 Stage 1-3 Archaeological Assessment of the Proposed Lynn River Heights
Subdivision Phase 2, Part of Lot 8, Concession 2 (former Township of Woodhouse) Town of Port Dover,
County of Norfolk P038-149

Report on the Stage 4 Archaeological Mitigative Excavations of the Lynn River Site (AeHb-31) within the
Proposed River Heights Subdivision Phase 2, Part of Lot 8 Concession 2 (Formerly Township of
Woodhouse) Town of Port Dover, County of Norfolk P038-216-2006

Please be advised that the reports referenced above and produced by AMICK Consultants Limited,
submitted and accepted by the Ministry are still valid to this day as far as our office is concerned.

Sincerely,

Marilyn Cornies

AMICK Consultants Limited
Managing Partner

Michael Henry and Marilyn Cornies
mhenry@amick.ca « mcornies@amick.ca
AMICK Consultants Limited, 553 Dufferin Avenue, London, ON N6B 2A5 « Tel: 519-432-4435 « Fax: 519-432-6697
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Ministry of Culture  Ministara de la Culture ]
Herftage & Librarlas Branch

s»mmm Archansioglos! Fleld Office ' | a rl 0
900 Highbury Avenue

London, Ontarlo NSY 1A4

(519) 675-7742; Fax: 675-7777 September 6, 2005

To:  James Hill, Manager
Community and Strategic Planning
County of Oxford, Box 397, Court House
Woodstock, Ontario N4S 7Y3

RE: Recommendation of Archacological Clearance, Draft Plan of Subdivision 32T-
88011, Norwich on the Rines Development Ltd., Part Lot 537, Plan No. 745 (Village
of Norwich), Township of Norwich, Oxford County

This office of the Ministry of Culture has reviewed 2 Stage 1 and 2 archaeological assessment
report prepared by AMICK Consultants (Licence/CIF # P038-095) for the lands noted above.
The report documents that nothing of archacologica] significance was discovered as a result of
the Stage 2 assessment. Consequently, the report recommends that fusther archacological
investigations are not warranted. This Ministry concurs with this recommendation,

Given the above, cultural heritage resource concerns have been addressed and as per Condition
25, Condition 15 of the conditions of draft plan approval has been fulfilled to the satisfaction of
this Ministry for the above-noted application,

If deeply buried cultural remains (including human remains) are uncovered during construction
activities, this Ministry should ba contacted immediately

T trust that this information is of assistance. Should you wish to discuss this further, please do not
hegitate to contact me.

Sincerely,

John MacDonald
Heritage Planner/ Archacologist
Southwestern Ontario Region

c AMICK Consulting
MCL Licensing Co-ordinator



London, Ontario N5Y 1A4

Ministry of Culture Ministere de la Culture B
Heritage & Libraries Branch
Southwest Archaeological Field Office
800 Highbury Avenue
) '

(519) 675-7742; Fax: 675-7777 June 22, 2006 / i :

To:  Ms. Marilyn Cornies
AMICK Consultants Limited
760 Walker Street
London, Ontario N57. 2J4

Re:  Concurrence with Report Titled, “Report on the 2005 Stage 1-3 Archaeological
Assessment of the Proposed Lynn River Heights Subdivision Phase 2, Part of Lot 8,
Concession 2, (former Township of Woodhouse) Town of Port Dover, County of
Norfolk”, December 2005 (Licence/PIF # P038-149)

This office has had the opportunity to review the above-mentioned report on the archaeological
activities conducted under Licence P038.The report indicates that as a result of the Stage 2
assessment, three pre-contact artifact locations were discovered. Due to the relative isolated
nature of two of these finds, the report recommends that no further archaeological investigations
are warranted for Locations 1 and 2. The third location was subjected to Stage 3 investigations
and is recommended for Stage 4 mitigative excavation. This Ministry concurs with these
recommendations.

Prior to waiving the archaeological condition on the remainder of the property, this office will
need to receive a copy of the approved draft plan of subdivision and a copy of the conditions of
draft plan approval for this development application.

I trust that this is of assistance. Should you wish to discuss this further, please do not hesitate to
contact me.

Sincerely,

John MacDonald
Archaeologist/Heritage Planner
Southwestern Ontario Region

>

& MCL Licensing Co-ordinator



Ministry of Culture

Culture Programs Unit

Programs & Services Br.

900 Highbury Avenue

London, ON N5Y 1A4

Tel: 519-675-6898

Fax: 519-675-7777

e-mail. shari.prowse@ontario.ca

Ms. Marilyn Cornies

Ministére de la Culture

Unité des programmes culturels
Direction des programmes et des
services

900, av. Highbury

London, ON N5Y 1A4

Tél: 519-675-6898

Téléc:  519-675-7777

e-mail; ghari.prowse@ontario.ca

AMICK Consultants Limited

760 Walker Street
London, Ontario
N5Z 1J4

)

My
@, >
L

Ontario

June 23, 2008

RE: Review and Acceptance of Report Entitled, “Report on the Stage 4 Archaeological
Mitigative Excavations of the Lynn River Site (AeHb-31) within the Proposed Lynn
River Heights Subdivision Phase 2, Part of Lot 8, Concession 2 (formerly Township
of Woodhouse), Town of Port Dover, County of Norfolk”, Licence/PIF # P038-216-
2006, MCL File 28SB003

Dear Ms. Cornies:

This office has reviewed the above-noted report and the additional information prepared under
your licence. The report details the Stage 4 mitigation of the Lynn River site (AeHb-31) and
notes that the site has been mitigated through excavation. Consequently, it is recommended that
concerns for archaeological resources be considered addressed for the subject property.

However, if deeply buried cultural remains (including human remains) are discovered during

construction activities, this office should be notified immediately.

If you have any questions regarding the above, please do not hesitate to contact me.

Sincerely,

Shari Prowse

Archaeology Review Officer

Culture Programs Unit

cc.  MCL Archaeology Licence Administrator
LA Girard Engineering (Ontario) Limited
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Executive Summary

This report describes the conduct of the Stage 4 Archaeological Mitigative
Excavations of the Lynn River site (AeHb-31) within the Proposed Lynn River Heights
Subdivision Phase 2 located on Part of Lot 8, Concession 2, former Township of
Woodhouse, now in the Town of Port Dover, Norfolk County conducted by AMICK
Consultants Limited on behalf of LA Girard Engineering (Ontario) Ltd. The present
study was conducted under Archaeological Consulting License #P0-038 issued by the
Minister of Culture for the Province of Ontario. All work was conducted in conformity
with the Archaeological Assessment Technical Guidelines (OMCzCR 1993) and the
Ontario Heritage Act (RSO 1980).

AMICK Consultants Limited was engaged on behalf of the proponent to
undertake the Stage 1-3 assessment, and to enter the property and remove applicable
archaeological data if necessary on May 25, 2005. As a result of the Stage 2 physical
assessment of the property, two isolated finds and the Lynn River site (AeHb-231), a
small aceramic lithic scatter, consisting of 8 pieces were encountered. No additional
work was recommended for the isolated finds, while Stage 3 Limited Test Excavations
were recommended for the lithic scatter. Stage 3 Limited Test Excavations were
conducted in late 2005. The Stage 3 Test Excavations resulted in the recovery of an
additional 15 pieces. A total of 23 artifacts were recovered from the Stage 2-3 assessment
of the lithic scatter: projectile point n=1, projectile point fragment n=1, scraper n=1, knife
n=1, utilized flake n=2, core n=3, and chipping detritus n=14. Normally, the majority of
the collection gathered from lithic scatters is comprised of chipping detritus, generally in
excess of 85%. Although the Stage 3 assemblage was small, only 60% of the artifacts
recovered are chipping detritus. Given this anomaly, Stage 4 Mitigative Excavations in
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Report on the 2006 Stage 4 Archaeological Excavations of the Lynn River Site (AeHb-31) within the
Proposed Lynn River Heights Subdivision, Phase 2,
Part of Lot 8, Concession 2, (former Twp. of Woodhouse), Town of Port Dover, Norfolk County.

the form 1 x 1 metre squares were recommended in those areas where the diagnostic
material had been recovered to ensure that all possible cultural information is garnered.

Permission to enter the property and remove artifacts was granted on February 10
2006. The Stage 4 work was undertaken between April 29-May 13, 2006. A total of 33
1x1 metre squares were excavated resulting in an additional 61 artifacts. Oddly, the
Stage 4 Mitigative Excavations failed to produce any diagnostic material whatsoever or
subsurface features. As a result, no further work is recommended for the Lynn River site.

9
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Report on the 2006 Stage 4 Archaeological Excavations of the Lynn River Site (AeHb-3 1) within the
Proposed Lynn River Heights Subdivision, Phase 2,
Part of Lot 8, Concession 2, (former Twp. of Woodhouse), Town of Port Dover, Norfolk County.

1.0 INTRODUCTION

This Archaeological License Report details the conduct and findings of a Stage 4
Archaeological Mitigative Excavations of the Lynn River site (AeHb-31) located within
the Proposed Lynn River Heights Subdivision Phase 2, located on Part of Lot 8,
Concession 2, (former Township of Woodhouse) in the Town of Port Dover, County of
Norfolk. The entire subject property consists of approximately 100 acres.

This research was carried out on behalf of the proponent by AMICK Consultants
Limited to address approval conditions. All work was conducted in accordance with the
terms and conditions of the Ontario Heritage Act (RSO 1980) under Archaeological
Consulting License #P0-038 issued to Marilyn Cornies by the Minister of Culture for the
Province of Ontario. All pertinent materials, notes and artifacts are maintained at the
offices of AMICK Consultants Limited.

2.0 LOCATION AND DESCRIPTION

As illustrated in Figure 1, the subject property is situated in the western portion of
the Town of Port Dover. The property is approximately 100 acres of rectangular shaped
undulating lands. County Road #6 lies to the north, existing residential to the east and
agricultural lands to the west. The Lynn River forms the northern limits of the subject
property. The Lynn River site (AeHb-31)is situated in the northeastern portion of the
property on a knoll approximately 100 metres south of the slope to the Lynn River.

The subject property is situated within the Norfolk Sand Plain physiographic
region which includes the western half of the Regional Municipality of Haldimand —
Norfolk (previously Norfolk County), the eastern end of Elgin County, southern Brant
and a small amount of Oxford. The sands and silts of this region were deposited as a delta
in glacial Lakes Whittlesey and Warren. A great discharge of meltwater from the Grand
River area entered the lakes between the ice front and the moraines to the northwest,
building the delta from east to west of the Galt moraine. This and other moraines to the
west are partly buried by sand. The drainage is through small rivers flowing directly to
Lake Erie (Chapman and Putnam 1984: 153-155).

3.0 BACKGROUND RESEARCH

As part of the Stage 1-2 study, background research was conducted in order to
determine if any archaeological resources had been formerly documented within or in
close proximity to the subject property and if these same resources might be subject .to '
impacts from the proposed undertaking. This data was also collected in order to assist in
the assessment of the archaeological potential of the subject property and in order to
establish the significance of any resources which might be encountered during the
conduct of the present study. The requisite data was collected from the Archaeology

AMICK Consultants Limited Page 5



Report on the 2006 Stage 4 Archaeological Excavations of the Lynn River Site (AeHb-31) within the
Proposed Lynn River Heights Subdivision, Phase 2,
Part of Lot 8, Concession 2, (former Twp. of Woodhouse), Town of Port Dover, Norfolk County.

Unit, Heritage Branch, Ontario Ministry of Culture and the corporate research library of
AMICK Consultants Limited.

Native Occupation:

Information regarding Native settlement and land use in the vicinity of the subject
property was obtained through the registered Archaeological Sites Database which is
collected by the Province of Ontario through the Ministry of Culture. It was determined
that one archaeological site had been documented in close proximity to the subject
property. The Gurr site (AeHb-19) is an Archaic/Woodland site.

Euro-Canadian Settlement:

The Illustrated Historical Atlas of Bruce County (H.R. Page 1875) shows that at
the time that the Atlas was compiled a homestead owned by Jason Stamp was present on
Lot 8, Woodhouse Township, Norfolk County.

Summary:

Background research indicated that the subject property exhibited a low potential
for significant archaeological resources of First Nation origins. However, this is more
likely a reflection of a lack of assessments having been conducted in the vicinity.
Background research indicates that the subject property exhibits a high potential for
significant archaeological resources of Euro- Canadian origins. The presence of the Lynn
River to the north suggested a high potential for the possible discovery of sites of First
Nation origins Consequently the property was considered to have a high potential for
sites of both First Nation and Euro-Canadian origins.

4.0 PREVIOUS INVESTIGATIONS

The property had been subjected to a Stage 2 physical assessment consisting of
pedestrian transect and test pit methodologies in the spring of 2005. As a result of the
archaeological survey of the subject property, two isolated finds and a small aceramic
lithic scatter were encountered. Isolated Find #1 is a crude biface of Onondaga chert.
Isolated Find #2 is a large biface of Haldimand chert which may have been intended as a
projectile point.

A total of 8 artifacts were recovered in an area approximately 15 x 15 metres. The
site was named the Lynn River site and was registered with the Ministry of Culture and
assigned the Borden number AeHb-231. The material recovered as a result of the surface
collection consisted of one projectile point fragment, one scraper, one utilized flake and
five pieces of chipping detritus. With the exception of the projectile point fragment all
the pieces were of Onondaga chert. The projectile point fragment is of an unknown
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Report on the 2006 Stage 4 Archaeological Excavations of the Lynn River Site (AeHb-31) within the
Proposed Lynn River Heights Subdivision, Phase 2,
Part of Lot 8, Concession 2, (former Twp. of Woodhouse), Town of Port Dover, Norfolk County.

chert. The projectile point is missing the tip, however, the base suggests the point
fragment is a Brewerton side notched point dating to the Archaic period of First Nations
occupation in Southern Ontario. Given the number of finds in a small condensed area and
the presence of the projectile point fragment, Stage 3 test excavations were
recommended.

The Stage 3 Limited Test Excavations of the Lynn River Heights site (AeHb-
231) were conducted from December 11-13, 2005. The site area was reexamined at a 1
metre interval between transects. The Stage 3 surface examinations failed to produce
additional material. A total 16 one metre by one metre squares were excavated over the
surface of the site area spaced at a fixed interval of five metres between individual
squares. The placement of individual squares within each of the site areas was
determined according to artifact locations found during the surface collection. As much
as was reasonably possible, squares were placed to run through artifact densities and on
top of individual surface finds. The grid system functioned using an X/Y coordinates
wherein eastings functioned to provide X axis coordinates and northings provided the Y
axis coordinates. Individual squares were designated based upon the location of the
southwest corner of the unit within the X/Y coordinate system with eastings (X
coordinates) given first. All squares were excavated to sterile subsoil and all excavated
soil was screened through % inch (6 mm) wire mesh to ensure that any artifacts contained
within the soil matrix were recovered. All artifacts recovered during the test excavations
were bagged and labeled according to this system.

The Stage 3 test units resulted in the recovery of an additional 15 artifacts;
projectile point n=1, knife n=1, utilized flake n=1, core n=3 and chipping detritus n=9.
Nine of the test units were sterile. The majority of the artifacts were concentrated in a
small approximately 10 x 10 metre area. The following artifact table represents the
artifacts recovered from the Stage 2 and 3 physical assessments.

The projectile point recovered from the Stage 3 assessment was manufactured of
Onondaga chert and dates to the Archaic period. The knife is also manufactured of
Onondaga chert but appears to have been a point which had been reworked into a knife.
The utilized flake was crafted from Onondaga chert. The three cores and the 8 pieces of
chipping detritus were all of Onondaga chert. One of the pieces of chipping detritus
exhibited evidence of heat treatment. No subsurface cultural features were observed.

5.0 STAGE 4 MITIGATIVE EXCAVATIONS

5.1  Methodology

Stage 4 Mitigative Excavations were undertaken as a result of the unique
assemblage discovered during the Stage 2-3 investigations. Although the numbe.r of'
artifacts recovered was small, the ratio of non chipping detritus (n=9, 40%) to chipping
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detritus (n=14, 60% ) was not in keeping with the usual ratio of in excess of 85%
chipping detritus.

Additional 1x1 metre squares were excavated, being undertaken in those areas in
which the highest concentration of non chipping detritus artifacts was located. An
additional 35 squares were excavated following the same grid system established during
the Stage 3 Test Excavations. The grid system functioned using an X/Y coordinates
wherein eastings functioned to provide X axis coordinates and northings provided the Y
axis coordinates. Individual squares were designated based upon the location of the
southwest corner of the unit within the X/Y coordinate system with eastings (X
coordinates) given first. All squares were excavated to sterile subsoil and all excavated
soil was screened through % inch (6 mm) wire mesh to ensure that any artifacts contained
within the soil matrix were recovered. All artifacts recovered during the test excavations
were bagged and labeled according to this system.

5.2 Results

An additional 35 one x one metre squares were excavated in the course of the
Stage 4 excavations. Of these, 6 squares were sterile. Non-sterile artifact yields varied
from 1-6 artifacts per unit, however, only 3 of the units contained five or more artifacts.
The squares were primarily focused in the centre of the Stage 3 east-west line which also
contained the largest variety and quantity of artifacts discovered the Stage 1 & 2
investigations. Figure 4 illustrates the location of the units in relation to the Stage 2 & 3
results and the artifact frequencies.

An additional 69 artifacts were recovered as a result of the Stage 4 Excavations.
The Stage 4 assemblage included 3 utilized flakes, 1 core and 65 pieces of chipping
detritus. Nine of the pieces exhibited evidence of heat treatment. Of note is the absence
of formal tools such projectile points, scraper, and a knife which were located during the
Stage 2-3 assessments. No subsurface features were encountered. Table 1 illustrates the
findings of the Stage 2-4 investigations.

Table 1:  Artifact Catalogue of the Lynn River site (AeHb-31)

Cat.# Surface Square Stage Description Frequency
Find #

1 1 Chipping Detritus 1
2 2 Chipping Detritus 1
3 3 Utilized Flake 1
4 4 Scraper 1
5 5 Projectile Point Fragment 1
6 6 Chipping Detritus 1
7 7 Chipping Detritus 1
8 8 Chipping Detritus 1
9 500E-200N 3 Utilized Flake 1

AMICK Consultants Limited Page 8
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10 S00E-205N 3 Chipping Detritus 1
11 S00E-205N 3 Core 1
12 S505E-200N 3 Chipping Detritus 2
13 505E-205N 3 Knife 1
14 505E-205N 3 Chipping Detritus 4
15 S10E-205N 3 Core 1
16 S10E-205N 3 Projectile Point 1
17 S10E-210N 3 Core 1
18 S5I5E-200N 3 Chipping Detritus 1
19 515E-205N 3 Chipping Detritus 1
20 501E-205N 4 Chipping Detritus 5
21 502E-205N 4 Chipping Detritus 1
22 502E-205N 4 Core |
23 503E-205N 4 Chipping Detritus 1
24 S04E-205N 4 Chipping Detritus 2
25 S06E-205N 4 Chipping Detritus 4
26 507E-205N 4 Chipping Detritus 2
27 508E-205N 4 Chipping Detritus 6
28 S509E-205N 4 Utilized Flake 1
29 S09E-205N 4 Chipping Detritus 1
30 511E-205N 4 Chipping Detritus 3
31 512E-205N 4 Chipping Detritus 2
32 S13E-205N 4 Chipping Detritus 4
33 514E-205N 4 Chipping Detritus 5
34 504E-204N 4 Chipping Detritus 3
35 505E-204N 4 Chipping Detritus 1
36 S506E-204N 4 Utilized Flake 1
37 506E-204N 4 Chipping Detritus 1
38 S508E-204N 4 Chipping Detritus 2
39 509E-204N 4 Chipping Detritus 1
40 510E-204N 4 Chipping Detritus 4
41 511E-204N 4 Chipping Detritus 2
42 514E-204N 4 Chipping Detritus 1

515E-204N 4 Sterile 0
43 504E-206N 4 Chipping Detritus 4

505E-206N 4 Sterile 0
44 506E-206N 4 Chipping Detritus 2
45 508E-206N 4 Chipping Detritus 4

509E-206N 4 Sterile 0
46 510E-206N 4 Chipping Detritus 1
47 511E-206N 4 Chipping Detritus 2

514E-206N 4 Sterile 0
48 515E-206N 4 Chipping Detritus 2

510E-207N 4 Sterile 0
49 5I5E-207N 4 Utilized Flake 1

AMICK Consultants Limited
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50 S10E-208N 4 Chipping Detritus 2
S15E-208N 4 Sterile 0
51 S10E-209N 4 Chipping Detritus 2

The Stage 2-4 archaeological investigations of the Lynn River site (AeHb-31)
produced a total of 97 artifacts. Oddly, the Stage 4 artifact assemblage failed to yield
additional cultural or temporal data. However, the findings are now more in keeping with
the artifact assemblages generally associated with small Archaic campsites which were
occupied for a short period of time. When the Stage 2-4 findings are combined (see Table
2), the percentage of chipping detritus is in excess of 85%. It is believed that given the
small quantity of artifacts per unit, the excavation of additional squares will not yield new
information.

Table 2 Artifact Frequencies and Percentages

Artifact Description Frequency Percentage
Chipping Detritus 84 86.59
Projectile Points 1 1.03
Projectile Point Fragments 1 1.03
Scraper 1 1.03

Knife 1 1.03

Core 4 4.12
Utilized Flake 5 5.15

Total 97 99.98

6.0 CONCLUSIONS & RECOMMENDATIONS

As a result of the Stage 2 physical assessment of the property, two isolated finds
and one small lithic scatter were encountered. No additional work is recommended for
the isolated finds.

The Lynn River site (AeHb-31) was subjected to Stage 3 Limited Test
Excavations and Stage 4 Mitigative Excavations. The Stage 4 yielded few artifacts and
failed to produce additional diagnostic material or evidence of subsurface features. It is
believed that the site has yielded all possible data and no further work is recommended. It
is recommended that conditions respecting archaeological resources be considered
addressed and that no further archaeological investigations are recommended for the

subject property.

AMICK Consultants Limited Page 10
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However, it must be noted at this time that no archaeological survey, regardless
of its intensity, can entirely negate the possibility of deeply buried cultural material,
notably human interments. In consequence, it is further recommended that should any
such remains be encountered during construction activities, the Regulatory Operations
Group, OMC and/or the Cemeteries Regulation Branch of the Ontario Ministry of
Consumer and Commercial Relations be contacted immediately.
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TABLE 3 Cultural Chronology for South-Central Ontario

PERIOD GROUP DATE RANGE TRAITS
Palaeo- Indian
Fluted Point 9500-8500 B.C. Big Game hunters
Hi-Lo 8500-7500 B.C. small nomadic groups
Archaic
Early 8000-6000 B.C. hunter-gatherers
Middle Laurentian 6000-2000 B.C. territorial divisions arise
Late Lamoka 2500-1700 B.C. ground stone tools appear
Broadpoint 1800-1400 B.C.
Crawford Knoll 1500-500 B.C.
Glacial Kame c.a. 1000 B.C. elaborate burial practices
Woodland
Early Meadowood 1000-400 B.C. introduction of pottery
Red Ochre 1000-500 B.C.
Middle Point Peninsula 400 B.C.-500 A.D. long distance trade
Princess Point 500-800 A.D. horticulture
Late Pickering 800-1300 A.D. villages & agriculture
Uren 1300-1350 A.D. larger villages
Middleport 1300-1400 A.D.
Huron 1400-1650 A.D. warfare
Historic
Early Odawa, Ojibwa 1700-1875 A.D. social displacement
Late Euro-Canadian 1785 A.D. + European settlement

AMICK Consultants Limited
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oM 4 2 3 4 5 & 7

Plate 5 Selected Artifacts from the Lynn River site (AeHb-231)

1:AeHb-31:47- Chipping Detritus, ~ 2: AeHb-31:32— Chipping Detritus
3: AeHb-31:36-Utilized Flake, 4: AeHb-31:28- Utilized Flake,
5: AeHb-31:22-Core, 6: AeHb-31:49- Utilized Flake.
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CHUNG & VANDER DOELEN 311 VICTORIA STREET NORTH

KITCHENER / ONTARIO / N2H 5E1

ENGINEERING LTD. 5197428979

May 18, 2017
File No.: 05-11-K11

Community Planning, Development & Cultural Services,
County of Norfolk

185 Robinson Street, Suite 200

Simcoe, Ontario N3Y 5L6

Attention: Ms. Shannon Van Dalen, Senior Planner

Re: Geotechnical Investigation Report (April 24, 2006)
Proposed Lynn River Heights
Phase Il Residential Development
Part of Lot 8, Concession 2, Norfolk County
Town of Port Dover

As requested, we hereby confirm that, notwithstanding any statement made in the Report that County
of Norfolk may rely on the Report (including, without limitation, the findings and opinions expressed
therein) which was prepared by CHUNG & VANDER DOELEN ENGINEERING LTD., as if it were an original
addressee/recipient of the Report.

It is noted that this Report is still applicable provided that the geotechnical recommendations stated in
the Report are followed in the design of the subdivision.

Yours truly,
CHUNG & VANDER DOELEN ENGINEERING LTD.

f\& WS |

\
u
i

EricY. Chung, M.Eng., P.Eng.
Principal Engineer

GEOTECHNICAL / CONSTRUCTION INSPECTION / MATERIALS TESTING
ENVIRONMENTAL SERVICTS / WASTEWATER ENGINEERING / HYDROGEOLOGY



CHUNG & VANDER DOELEN
CVD ENGINEERING LTD.

6. \’ Geotechnical Engineering, Construction Inspecting 280 Victoria Street North, Unit # 8

//'VEER“\G & Testing, Environmental Services Kitchener, Ontario, N2H 52
Telephone 519-742-8979
Facsimile: 519-742-7739
E-Mail: cvd@golden.net

GEOTECHNICAL INVESTIGATION
PROPOSED LYNN RIVER HEIGHTS
PHASE Il RESIDENTIAL DEVELOPMENT
PART OF LOT 8, CONCESSION 2
NORFOLK COUNTY
TOWN OF PORT DOVER

Submitted to:

Boban Developments National Ltd.
1201 Ratcliffe Drive
Cambridge, Ontario

N3C 2v3

Attention: Mr. Joe Mihalj, President

Submitted by:

CHUNG & VANDER DOELEN ENGINEERING LTD.
280 Victoria Street North, Unit# 8
Kitchener, Ontano
N2H 5E2

File No.: 05-11-K11
April 24, 2006
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$hurs, CHUNG & VANDER DOELEN
“CVD® EnciNEERING LTD.
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% O 3 Geotechnical Engineering, Construction Inspecting 280 Victoria Street North, Unit # 8
WEER\NG & Testing, Environmental Services Kitchener, Ontario, N2H 5E2
Telephone: 519-742-8979
Facsimile: 519-742-7739
E-Mail: cvd@golden.net
April 24, 2006

File No.: 05-11-K11

Boban Developments National Ltd.
1201 Ratcliffe Drive

Cambridge, Ontario

N3C 2v3

Attention: Mr. Joe Mihalj, President

Re:  GEOTECHNICAL INVESTIGATION
PROPOSED LYNN RIVER HEIGHTS
PHASE Il RESIDENTIAL DEVELOPMENT
PART OF LOT 8, CONCESSION 2
NORFOLK COUNTY
TOWN OF PORT DOVER

We take pleasure in enclosing four (4) copies of our Geotechnical Investigation Report carried
out at the above-mentioned location and we will be glad to discuss any questions arising from
this work.

Soil samples will be retained for a period of three (3) months and will thereafter be disposed of
unless we are otherwise instructed.

We thank you for giving us this opportunity to be of service to you.
Yours truly,

CHUNG & VANDER DOELEN ENGINEERING LTD.
1

2,
W

Erié}Y. Chung, M.f g., P.Eng.
Principal Enginee
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Proposed Lynn River Heights Phase Il Residential Development
Part of Lot 8, Concession 2, Norfolk County, Town of Port Dover
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1.0  INTRODUCTION

CHUNG & VANDER DOELEN ENGINEERING LTD. (CVD,) has been retained by Boban
Developments National Ltd. to carry out a geotechnical investigation for the proposed Lynn
River Heights Phase Il residential development, which is located on Part of Lot 8, Concession

homes being constructed.

This +40 ha site is bounded by the Phase | development to the east, Highway 6 to the south,
farmland to the west and a treed slope to the north. The river valley slope is approximately 16
m high. The Lynn River is located approximately 70 m from the toe of the slope at the easterly
limit of the proposed Phase I development and this distance increases towards the westerly
limit of the site.

The proposed Phase Il subdivision development will be serviced by municipal water, sanitary
and storm sewers. Storm water management blocks are proposed along the southern limits of
the site.

The purpose of this investigation has been to determine the subsurface conditions and relevant
soil properties at the subject site, in order to provide recommendations for the geotechnical
design and construction of the proposed roads, sewers, residential foundations and the storm

CVD conducted the geotechnical investigation for the Phase | development and presented the
findings in our report File No.: 01-10-K7 dated December 7,2001. During the servicing and

2.0 FIELD WORK

A site reconnaissance was conducted by the project engineer on March 22, 2006 to examine
the stability condition of the valley slope.

The field work for this project was carried out on March 30, 2006 and consisted of putting down
twenty-four (24) test pits across the site. The test pit locations are shown on the Test Pit
Location Plan, Drawing No. 1. The test pits were excavated with a large excavator to depths of
0.6 to 4.0 m below existing ground surface under the supervision of a field engineer from CVD
who logged the soil stratigraphy, monitored the groundwater condition and secured soil
samples for laboratory testing.

CHUNG & VANDER DOELEN ENGINEERING LTD.
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The locations of the test pits were established in the field by CVD personnel. Their ground

surface elevations were extrapolated from a spot elevation plan supplied by L.A. Girard
Engineering (Ontario) Ltd.

Limited laboratory testing was carried out to confirm field classification, as the soils are similar
to those encountered in the Phase I development. One (1) grain size distribution analysis was

carried out on the predominant clayey silt deposit, and the results are presented graphically in
Enclosure 25,

3.0  SITE CONDITION

The site has an area of approximately 40 ha and is presently cultivated. The area surrounding
the farmstead (located at the southwest corner of the site) is topographically high (near

well, is located at the center of the site. A network of surface drainage swales has been formed
between the topographically high areas and conveys surface water to the north, over the valley

slope to the Lynn River. It is understood that field tiles exist across the site for field drainage
purposes.

An ariel photograph of the site is shown in provided in Appendix “B”.

4.0  VALLEY SLOPE CONDITION

The existing valley slope is located at the northern development limit and is covered by mature
trees and thick undergrowth. The slope is the westerly continuation of that of the Phase |

Appendix “B” also presents five (5) cross-sections of the valley slope surveyed and supplied by
the client, and photographs of it conditions.

The crest of the slope varies in elevations from 200 to 206 m, generally increasing in elevation
towards the westerly property limit. Based on the cross-sections, the highest valley slope is 16
m. The steepest section is near the easterly limit of Phase Il, where the upper 8to 10 m
section is standing at typical inclinations of + 3 Hto 1V, while the lower 6 to 8 m section

between 6 and 8 Hto 1 V. In general, the trees are standing vertical. No signs of any past and
present slope instability were observed.

CHUNG & VANDER DOELEN ENGINEERING LTD.
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Seepage zones were observed (during our March 22, 2006 site reconnaissance) on the slope
surfaces near elevation +190 m, at approximately 8 to 10 m below the top of the slope (i.e., at
the base of the upper 3H: 1V section). Cedar trees and wetland related vegetation grow
along the lower slope section.

It is noted that Borehole 2 of the previous investigation (located approximately 45 m east of the
easterly limit of the site) recorded water level at 10.5 m depth (elevation 188.6 m) in November
2001. The measured water level typically reflects the underlying saturated silty sand to silt
deposit.

A flood plain exists between the toe of the upper slope section and the Lynn River. The width
of the flood plain is 70 m from the toe of the upper slope section at the easterly limit of Phase
Il and this distance increases towards the westerly limit of the site,

5.0 SUBSURFACE SOIL CONDITION

The subsurface soil and ground water conditions encountered in the test pits are provided on
Enclosures 1 to 24, inclusive. The Log of Test Pit sheets contain detailed soil descriptions,
inferred soil stratigraphy and groundwater observations.

In general, the site is covered by a topsoil veneer underlain by silty sand, sandly silt to silt over
the higher western third of the site (including the existing farmstead and the pond area) and
then clayey silt to the maximum depths of the test pits.

51  TOPSOIL

Surficial topsoil was contacted at all test pit locations with measured thickness varying between
175 and 700 mm, typically between 200 and 350 mm. The thicker topsoil layers, 500 to 700
mm, were contacted at Test Pits 5, 15 and 21. At Test Pit 13, topsoil fill with wood extended to
500 mm depth.

5.2  SILTY SAND TO SILT

Below the topsoil layer over the western portion o f the site, Test Pits 4, 5, 6, 13, 14, 15, 16, 17,
and 18, contacted fine granular soils consisting of silty sand, sandy silt and silt to depths of 0.5
to2.1m.

Based on manual probing and the excavation resistence, these fine granular soils were

assessed to exhibit loose compactness condition. Natural moisture contents of these soils
indicate typically damp to moist moisture condition.

CHUNG & VANDER DOELEN ENGINEERING LTD.
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5.3 CLAYEYSILT

The predominant clayey silt deposit was typically brown in colour, but changed grey some 3 m
below the ground surface. In general, the upper stratum was in firm to stiff consistency and

moist, becoming a very stiff to hard consistency and damp 1.5 to 3.0 m below existing ground
surface.

A typical grain size distribution of the clayey silt is provided on Enclosure 25

6.0 GROUND WATER CONDITION

During the excavation of the test pits, the groundwater condition was monitored. Test Pits 1, 4,
5, 13 and 17 encountered seepage at depths between 0.6 and 1.05 m depths. The seepage
emanated from the upper topsoil or the fine granular layers, and this observation is typical of

the spring condition. The balance of the test pits remained dry and open at completion of
excavation.

Seepage zones were observed on the slope surfaces near elevation +190 m, at approximately
8 to 10 m below the top of the slope (i.e., at the base of the upper 3 H : 1V section). Seepage
zones were not observed over the higher western portion of the site where fine granular soils
exist near the ground surface, nor around the existing pond.

Seasonal fluctuations of the ground water table should be expected.

CHUNG & VANDER DOELEN ENGINEERING LTD.



Boban Developments National Ltd. April 24, 2006

Proposed Lynn River Heights Phase Il Residential Development File No.: 05-11-K11
Part of Lot 8, Concession 2, Norfolk County, Town of Port Dover Page 5

7.0  DISCUSSION AND RECOMMENDATIONS
71 GENERAL

The proposed Phase Il residential subdivision will have full municipal services including storm
sewers, sanitary sewers and water main. The depths of the sewers are expected to be in the

order of 3to 4 m. Itis understood that only minimal cut and fill are expected to achieve the
design grades.

7.2  SITE GRADING

The preliminary grading concept for the site will involve cutting at the higher wester portion of
the site and filling at the southern and southeastern portions of the site. It is noted that the site
is transversed by many drainage swales for drainage of the surface water. Experience with the

Phase | development indicates that soft and wet materials may be encountered within these
swales.

7.21 Reuse of Cut Materials

It is expected that the predominant cut materials will be the sandy silt, silty sand and clayey silt
soils. The cut materials can be reused for fill areas. However, it is advisable to carry out the

site grading in the drier summer months as the silty to clayey soils will be difficult to handie
when they are wet.

7.2.2 Site Grading Procedures

The fill materials should be suitably compacted in order to support future roadways, buildings
and houses. The following procedures are recommended for the construction of the fill areas.

1. Al topsoil, soft and wet soils and any deleterious fill materials are to be stripped from
building and road areas.

2. The exposed subgrade surface should be proof-rolled with a heavy vibratory compactor
and inspected by a qualified geotechnical inspector. Any soft spots encountered during
the process should be excavated to the level of competent soil.

3. The required grades can then be achieved by placing approved fill soils in maximum 200
to 300mm thick lifts, compacted to 95% standard Proctor maximum dry density
(SPMDD) in roadway areas and to 98% SPMDD under the future house lot and building
foundations. The limit of the engineered fill to be placed to support future structural
loads and foundations should extend horizontally a distance at least equal to the depth

CHUNG & VANDER DOELEN ENGINEERING LTD.
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of fill to be placed.

4, The on-site cut soils from the high areas of the site are suitable fill materials. Overly wet
and organic materials should be placed in the backyard and in non-structural areas
where 90% SPMDD is adequate.

5. All backfilling and compaction operations should be supervised by qualified geotechnical

inspectors to approve material and ensure the specified degree of compaction has been
obtained. ~

7.3 UNDER GROUND SERVICES

The invert depths of the proposed sewers and watermain have not been finalized, but are
expected to be some 3 to 4 m below finished grades for most portions of the subdivision. The
trench excavation will intersect native and/or re-compacted sandy silt, silty sand and clayey silt
sails.

7.3.1 Excavation Conditions

The results of the field work indicate that trenching can be carried out using conventional open
cut procedures. Excavation side slopes should comply with The Ontario Occupational Health
and Safety Act. The native soils and re-compacted fill can be classified as Type 2 soils in which
near vertical side slopes may be employed in the lower 1.2 m of the trench and then trimmed
back to 1 horizontal to 1 vertical provided that ground water seepage is adequately controlled.

Where sand and silt soils are encountered, the side slopes should be cut to 1 horizontal to 1
vertical throughout. If Seepage or ground water is encountered, they must be controlled by
suitable means, or side slopes cut to stable angles of 2 horizontal to 1 vertical. The
geotechnical engineer should be retained to examine and inspect cut slopes to ensure
construction safety.

No major problems due to ground water are expected within the shallow 3 to 4 m deep
excavations. Perched and surface runoff may be controlled by local sump pits and pumping
when and where necessary.

7.3.2 Pipe Bedding

In general, no bearing problems are anticipated for flexible and rigid pipes founded in the native

soil deposits or re-compacted on-site soils. Bedding should be in accordance with Ontario
Provincial Standard Drawings OPSD - 802.010
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It is recommended that bedding material be consisted of a minimum 150 mm thick layer of
OPSS Granular “A” or well-graded 19 mm crushed stone. This thickness should be increased
to % of the pipe diameter for larger pipes, to a maximum of 300 mm.

The bedding material should be placed in thin lifts and compacted to at least 95% SPMDD.
Particular attention should be given to ensure material placed beneath the haunches of the pipe
is adequately compacted.

7.3.3 Trench Backfill

The natural moisture contents of the majority of the excavated soils are within 3% of the
optimum moisture content and therefore suitable for backfilling the trench excavations.

The backfill around the pipe to a height of 300 mm above the obvert should be imported sand
or Granular “A”, similar to the bedding material.

All backfill should be placed into the trenches in 200 to 300 mm thick layers and compacted to a
minimum 95% SPMDD. It is expected that some loss of moisture will take place during
excavation, stockpiling and backfilling and this will facilitate backfilling and compaction. Overly
wet materials can be mixed with the drier soils to achieve a more compactable soil mixture.

It has been our experience that the excavated clayey silt soils should be broken into
smaller pieces (less than 150 mm diameter) before returning into the trench as backfill.
This will eliminate “wedging” problems and reduce long term settlement. Particular
attention must be made to backfilling the laterals where the trenches are narrow.
Thinner lifts and additional compaction must be applied.

To minimize potential problems, backfilling operations should follow closely after excavation so
that only a minimal length of trench slope is exposed at any one time. This will minimize wetting
up of the subgrade and backfill material. Shouild construction extend into the winter season,
particular attention should be given to make sure frozen material is not used as backfill.

Frequent inspection by experienced geotechnical personnel should be carried out to examine
and approve backfill material, to carefully inspect placement, and to verify that the specified
degree of compaction has been obtained by in situ density testing.

7.4  PAVEMENT DESIGN AND CONSTRUCTION

Based on the results of the field work, the predominant subgrade materials at the site will

consist of native and re-compacted silt to clayey silt materials. The proposed subdivision roads
will be designed as local residential streets.
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The following flexible pavement structure is recommended based on the results of gradation
analyses, assumed CBR values, ground water table, frost susceptibility of subgrade soils and
traffic volume.

HL3 Surface Asphaltic Concrete 40 mm
HL8 Binder Asphaltic Concrete 50 mm
Granular "A" Base 150 mm
Granular "B" Sub-base 300 mm

(Crushed quarry material)

The pavement design considers that road construction will be carried out during the drier time
of the year and that the subgrade is stable, not heaving under construction equipment traffic. If
the subgrade is wet or unstable, additional granular sub-base may be required.

Prior to placement of the granular base, the subgrade should be prepared in accordance with
the recommendations outlined in Section 7.2, Site Grading, and the Section 7.3.3, Trench
Backfill.

The base and sub-base materials should be produced in accordance with the current OPSS
Specifications, and placed and uniformly compacted to at least 100% SPMDD. The placing and
rolling of the asphalt mixture should conform to OPSS Form 310 or equivalent.

It should be noted that even well-compacted silt and clay trench backfill could settle for a period
of time after construction. In this regard, the surface course of the asphaltic concrete should be
placed at least one ( 1) year after trench backfill is completed so as to allow any minor
settlements to occur within the trench backfill. The incomplete pavement structure may not be
capable of supporting construction traffic. Consequently, minor repair of the sub-base, base
and asphaltic concrete may be required prior to paving with the base course and/or the surface
course asphaltic concrete.

7.5  FOUNDATIONS

7.5.1 Building Foundation

The native soils encountered at the site are competent to support building foundations. Building
foundations can be founded on native competent soils or well-compacted engineered fill. The

approved engineered fill constructed as per the procedures in Section 7.2 can be used to
support footing foundations designed to a net soil bearing pressure of up to 120 kPa (2500 psf)
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Footing subgrade inspections are recommended to verify the bearin

g capacity of the soil prior
to placement of the forms and concrete for the building foundations.

7.5.2 Lateral Earth Pressure

The basement walls and any other soil retaining structures should be designed to resist the
lateral earth pressure acting against these walls. The following formula may be used for these

calculations.
P=K(yH +q)
where: P = lateral earth pressure kPa
K= at rest earth pressure coefficient
(0.4 for free draining granular material)

y= unit weight of granular backfill 22 KN/m?®
H= unbalanced height of wall m
q= surcharge load at ground surface kPa

The native silt and clayey silt deposits are not free-draining. In accordance with the OBC
requirement, a drainage core layer should be installed against foundation walls. The basement

wall should be damp-proofed. Sump pump installation and foundation weeping tile installation
are also required.

7.6 STORM WATER MANAGEMENT

The storm water management (SWM) blocks are to be located at the southern portion of the
site. This area is predominantly underiain by a clayey silt deposit. One (1) grain size

distribution analysis was conducted on the native clayey silt and the resuits are graphically
presented on Enclosure 25.

The clayey silt soils will have permeability of the order of 1 x 10 to 1 x 107 cm/sec and is
considered to be relatively impervious soils. It should be noted that these permeabilities are
given for native undisturbed soil deposits. Where the site will be filled, the soil materials will be
mixed and compacted, and consequently the permeability will be decreased substantially.
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