JRP 6004-32.GPJ JRPV3_0.GDT 2/7/14

PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-44

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Hollow Stem Auger/Coring

ELEVATION: 658 m

OWNER: Ownership Group

LOCATION: As per site plan

SAMPLE TYPE [/]SHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE IGRABSAMPLE  []]]NO RECOVERY
BACKFILL TYPE [l sENTONITE [ ]PEA GRAVEL [[]]]sLoucH " WJGROUT DRILL CUTTINGS ~ [:-]SAND
o) o A POCKETPEN. (kPa) A E
— = . a,

£ S8 SOIL ==z 100 200 300 400 OTHER L5 s

< > | o9 w| e o=l 8

=8 n =0 o <t =

g |=| 838 DESCRIPTION | S [asic wo U DATA 29 3

R = = e S w

» 0 40 60 80 -
- 40 = -Below 39.3m: bentonitic, moderately hard to hard E
g — -Below 39.4m: moderately hard, slicken-sides, o e ]
ST —— slightly blocky 6173
B — 5 | Belowdo1m: moderately hard to hard s e -
B — -Below 40.7m: moderately hard I 1
42 = -At 40.9m: approximately 5" thick Bentonite seam, w616
- = soft to moderately hard, blocky | [ E
;43 = -Below 41.1m: clayshale, moderately hard to hard 6155
g = -Below 42.4m: bentonitic, moderately hard to hard g 1
- — -Below 43.0m: blocky, slicken-sides, moderately e 1
= hard 614
B = -At 43.9m: burnt shale for 0.3m, moderately hard o Le ]
- | -Below 44.2m: moderately hard, slightly blocky, E
45 slicken-sides 613
= .8 m. No water and no E
g slough on completion of testhole. E
—46 Well 1: Slotted standpipe installed to 0 m. 612
47 611
48 610
49 609
50 608
51 607
F-52 606
53 605
54 604
55 6037
56 602
57 601
58 600
F-50 599
- 60 ]
Bl ] o - 17505 - 106 Avenue | LOGGED BY: L Falk COMPLETION DEPTH: 44.81 m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Eg?:;?;éa%é&g%ﬁ‘l REV' EWED BY R EVanS COMPLETION DATE 12/3/13

Fax: (780) 489-0800 Fig. No: 44 Page 3 of 3




JRP 1166-398.GPJ JRPV2 6.GDT 28/3/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BCREHCLE NO: 20121

CLIENT: Qualico Developments West LTD.

PRILL METHQOD: Solid Stem Auger

ELEVATION: 679.945m

CWNER: LOCATION: As per site plan
SAMPLE TYPE []sHELeY TuBE  [gCoRESAMPLE  [XSPT SAMPLE EEcrassavpe  [J[[NORECOVERY
BACKFILL TYPE [ BENTONITE [T]PEA GRAVEL ([MsougH [a]GrROUT [AbriLcutTiNGS  [-3]sAND
] w APOCKETPEN. (Pa) & =
= o — X
g g SOl FlE ™ W OTHER ]
= n o2 1l o =
AR DESCRIPTION 2 5 e DATA
o = w
w [42]
- 0 1 R TOPSOIL : clayay, black, moist 0mm 5 7
' 460 mm 7 ’
y 7 CLAY : silty, same sand, moist, medium plastic, 1 1 ]
3 / sfiff to very stiff, brown 5 5 N
i / due. sliahiv fi R
1 / -Below 0.9m: trace white residue, slightly friable j ;,’ ]
: % cl 2 g 1
o / 7070
7 n 1
- % -Below 1.8m; brown motiled 2t 2 2 678
- /A cH | CLAY: silty, maist, high plastic, very siff, grey j j ;]
N / . 24m Shelby Tube: 1 1] ]
- 7 CLAY ; very siity, moist, medium plasfic, stiff to QU:232kPa 717 ]
- / friable, brown mottled grey, irace oxides - DD: 1396 Kg/m 1 1A ]
i / MC: NIA 0 o]
3 / iz 70/
- % cl 787
- / ZR7
: / v 66
-4 V) £1m 707 B
- 7 CLAY . very sitly, moisé, low to medium plastic, o A .
3 / oLl friable, brown, frace oxides v 1
3 - a % ]
- / | © i [™No pocket pen 1 4.6m because |/ 2 1
- . 48m ;0 |sample was fo friable A -
5 CLAY : very sitly, very maist, medium piastic, firm, 2o L] é B675—
5 / brown, trace oxides ﬁ ¥ .
» / 1 N
R 1 1] i
- / A 1 ]
- / 7N
7 )
6 / Y| 67
- / =17 .
- / ;;5 ]
- / -Below 6.4m: very moist to wet, soft fo firm, skightly :‘;E' 7 .
" / sensitve LY E
- / ol |PL=215 LL=356 MC.=313 1] ]
"y / ‘. |5oluble Sulphates: Negiighle A= 673
7 7/
- % -Below 7.3m: wet, sensitive, greyish brown 4{— ,/f N
7 R
= = 672~
: 8 % 275 N
- / Ralow B.2m: firm, very moist 5_;/ ]
1 B
- V7 %5
g END OF TESTHOLE @ 8.8 m. No waler and 0 m 671
- of slough on completion of testhole. i
E 30 day waterievel reading: Dry to 8.84 m bgs. ]
- 44 day waterevel reading: Dry to 8.84 mbgs. N
=10 670}
C 104 .
17505 - 106 Avanue COMPLETION DEPTH: 8.84m
SR Pelne. S, A8nociatos Led:  comm s Vo 1cr [ REViEWEDBY. R Evans COMPLETION DATE: 19/6/12
; L « EATERLE - Fax: (760) 469-0600 Page 1 of 1




JRP 1168-388.GF.J JRPV2 6 .GDT 28/9/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012.2

CLIENT: Qualico Developments West LTD.

DRILL METHQD: Solid Stem Auger

ELEVATION: 677.262m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [)sELBY TUBE  [CORESAMPLE  [XISPT SAMPLE Bicressawple  [{[INORECOVERY
BACKFILL TYPE B penTONITE [-7]PEA GRAVEL MistoucH fa]eroOUT F/priLLcutTiNgs  £+2]sanD
|3 o AFOCKETPEN. (W) A = E
2] SOIL = £ | W o W OTHER E
£ |5 @ w =
& o =
§' R DESCRIPTION g @ | RASTIC MG LuD DATA _E.’:
@ = P
“ 0 4 8 8o
[0 o | TOPSOL Ui A ]
[ 677
5 460 mm 7 ]
N SAND : clayey, silty, meist, fine-grained, looss, 1] .
- 8C | brown 707
- 910 mm 1 1] N
— 1 CLAY - moist, medium to high plastic, very stif, 13 alYy N
i CI-CH . 19 A [
3 | greyish brown, frace roofiets LN 4V ersd
3 SAND : verysilly, damp to moist, fine grained, j: v ]
3 compact, light brown = ; ; .
- 717
3 20
24m e 2 f,/// 575_:
- -Belaw 2.4m; clayey, brown, trace oxides 18 9’ ; 3
- _— 1 ] k
- 1 11 ;
-3 g 20 1
X M N 674
X Yy ]
- / / -
- / / -
: 10
4 15 /N7
- ] 1 673
: T
» [ N
: = 717
_ A [ ]
5 1 1] .
: 52m 77
X CLAY : silly, moist, low to medium plastic, stiff to b1 [ 672
3 friable, brown 5 ;j 7
[ 14 SR h
i CL-CI A -
X %E/// ]
6 81m (=] N
3 CLAY : silly, very moist, medium plastic, firm to I 61
N stiff, brown =17 b
5 /-1 b
L =11 i
B 1= .
X 1-14] i
B V1=V R
7 ZE/ I
- . 7.3m = 670
- cl | -Below 7.3m: very silty, very moist to wet, sansitive /*: :; ]
- = 1
: e -
g =%
- -Below 8.2m; very maist, firm : = 669
- | Shetby Tube: U] ]
- QU: 118kPa =17 i
5 0D: 1445 Kgim’ Vi 1
9 END OF TESTHOLE @ 8.8 m. No water and no MC: NA :
- stough on completion of testhole. 6683
E 30 day waterleve! reading: Dry fo 8,84 m bgs. ]
- 44 day waterleve! reading: Dry {0 8.84 m bgs. ]
10 :
C 104 I 667
R LOGGED BY: LFak COMPLETION DEPTH: 8.84 m
ﬁﬁﬁ@c Eﬁ@g 17505 - 106 Avenue
4R Falne & Associetns Lid. Ecmanion, A8 155 167 | REVIEWED BY: R Evans COMPLETION DATE: 19/6112
+ BLATERLALG - Fax: {780) 489-0800 Page 1 Of 1




PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area | PROJECT NO: 1166-398 BOREHOLE NO: 2012-3
CLIENT: Qualico Developments West LTD. DRILL METHOD: Sclid Stem Auger ELEVATION; 682.979m
OWNER: LOCATION: As per site plan
SAMPLE TYPE [JsHEtBYTUBE  [gICORESAMPLE  [X]SPTSAMPLE Bllcraesavple  []]NORECOVERY
BACKFILL TYPE Bl senTonE [7]PEA GRAVEL ([ sLougH falerout F/IDRILL CUTTINGS  £+2]SAND
] o AFCCKETFEN, (Ps] A =
— o| = i E
§ ;-Ef o SOIL > % 00 200 30 AW OTHER Té’
= i 2] L o =
2] > DESCRIPTION g 5 [osw w uaw DATA E
& = i
(2]
0 U o | OO Umm -
- s .
- 5// CLAY " 5iy, sandy, damp to moist, med A0m N7
s < silty, sandy, damp to moist, medium i A 3
- % plastic, friable, light brown = 787
- / / 3
1 % >< 7 Y e
NE - T
: / | " 1_At 1.5m sample was 1o friabie for [4 [ 3
- / pocket pen j j .
=N - . 24m N7
- 77 CLAY ; silty, maist, medium 1o high plasfic, vary /a7 N
- / clcH | stiff, friable, brown 1 987 .
77 27m 71/
- / CLAY : silty, moist, medium plastic, stiff, brown, f ,4 N
—3 / trace oxides /4 :; €80
C / Qf % ]
- / 4Ry ]
- / 7R7
N 1/
- / . Shelby Tube: “R% a7g-]
4 / -Below 4.0m: very moist, soft QU: 182 kPa N7
i / ol DO: 1478 Kgim’ Gl ]
- / MC: N/A 717
- / Pl |PL=205 LL=490 MC.=359 2 7
- / © 1 |Soluble Sulphates: Negigible a7 .
= / -Below 4.9m; maist ta very maist, stiff . f L 678
- / 77
- / SRy ]
C / 10 717
5 / CLAY lty, sand | d 2hm 72/
L . very silty, sandy, moist, low to medium | .
6 / plastic, friable, brown ; 55/ 677
- / @ : 1-At 6.1m sample was {0 lriable for 5?; ]
- / CL-C! . , © ipocket pan =t 3
- / -Below 6.4m: very moist, soft fo firm, frace oxides o %Zf .
- 7 = 7o/
. = e
B agYe -Below 7.0m: very maist to wet, low plastic, soft, 12 (] 1
B ey sensitive, greyish brown /N p= ]
- A
X LAt e A
N 1A ; Py ]
" oyl N
E/x ML-CL 2_ il
R -1 N
X L ;T/ ]
L ’// /":/ o
. 1 _:/ .
- 10 Za7IE
ol Aty 7
519 END OF TESTHOLE @ 8.8 m. No waler and no 674
SE slough on completion of testhole. .
al :
3,: 30 day waterievel reading: Dry {o 8.84 m bgs. ]
n§_ - 44 day walerlevel reading: Dry {0 8.84 m bgs. ]
2 -
= —10 673
af 10.4 N N ]
7 N LOGGEDBY: LFak COMPLETION DEPTH: 8.84 m
&8 " B 17505 - 106 Avenus . Q.
2 .R. Peine & Asooclnten Ledh  fumonn ia 551 [REVEWED BY. R Evans COMPLETION DATE: 19612
% - o - BATERIALS . Fax; (780) 469-0500 Page 1 of 1




PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-4

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 684.516m

JRP 1166-398.GPJ JRPV2_6.GDT 289112

OWNER: LOCATION: As per sile plan
SAMPLE TYPE [sHELBY TUBE  [ZCORESAMPLE  [X]SPTSAMPLE BlcraBsampte  [[[]NO RECOVERY
BACKFILL TYPE [ senToniTE [ JPEA GRAVEL [ sLoueH falerouT F/]DRILLCUTTINGS  [=2] SAND
|8 B = APICKETPEN, (k7) & =
E S SOIL = W X0 M0 AW R =
£|3| & DESCRIPTION Yl b Rl 5
= [
g |2 > E @ | maSIC  MC LD T 2
2 =z —%— i}
w o
X Ui N
-0 } g or | TOPSOIL d ogggmm ]
i CLAY : silty, sandy, moist to very moist, medium N
- % Cl plastic, stiff, brown, rootiets f 5 684~
- 7/ 760 mm 10
- 7 CLAY : silty, moist, medium to high plastic, very 17 1
-1 / stiff, gray and brown, frace rootlets o 17 ; /// ]
- % Below 1.2m: medium to high plastic, trace while 2 2 ;
- residue B
- % Cl-CH & i N
X 11 ]
-2 / 1
- / 17
N7 . 24m R/
- y -Betow 2.4m: medium plastic 16 ;’ /] 682
: / Ve
3 11 1 .
- 11 /] .
= / .
N 2 e
o LA i ]
_ / SR
3 / 7 ) o
L / oA A N
= / 4Cm [ 1] N
4 / CLAY : very silty, very moist, medium plastic, sofi g j //, 7
- % Cl | tofirm, brownish grey, frace coal and oxides - :'/’ /// i
i A Ve
- i 68(}_
. / 2 2 ]
o / o]
N ]
- / 55m 707 1
- / SILT : clayey, very moist to wel, low plastic, soff, N7 RLE
X / sensitive, grey -~ 1 1 .
- L1=1]
—6 [ ;?; ]
3 //;" /‘:/ -
— //// /i:/ N
- j/ 11 — -1
- /,/! ﬁ;;’: i
- Z 7
¥ 4% ZaZ/
L7 Wi 757N
- Aoy 1= 5
- Ly vy .
L ,’/ s / 3
F o A e
- ﬁ;'; P PL=212 LL =378 MC.=347 [/ ]
- ey Soluble Sulphates: Considerable  [/[=[] N
s : 72/
: 11 /ﬁ /:_ :
C #e 1] i
- ;;2;‘ /E/ 676
- ///f /%/ 1
:—9 END OF TESTHOLE @ 8.8 m. No water and no .
- slough an completion of testhole. ]
[E 30 day waterlevel reading: 6.4 m bgs. 675—:
N 44 day waterlevel seading: 4.92 m bygs. .
10 ]
L 104 ]
. LOGGED BY: L Falk _ COMPLETION DEPTH: 8.84 m
17505 - 108 Avenue
IR Falne 8 Aos0ciates L. Lonrion 0SS [ REVIEWED BY: R Evers COMPLETION DATE: 19/6/12
| N . Fex: (760) 489-0800 Page 1 of 1




JRP 1156-398.GPJ JRPV2_6.GDT 28/9/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-5

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 683.605 m

OWNER: _ LOCATION: As per site plan
SAMPLE TYPE [JsHeLBY TUBE  [CORESAMPLE  [X]SPT SAMPLE Eicrapsampe  [[[INO RECOVERY
| BACKFILL TYPE EeenTONITE [-"JPEA GRAVEL [)sLoueH f3erouT [ApRILLCUTTINGS  [+2]saND
B s APCCKETPEN, (KPa) A €
—_— —  (kPa
Elg| SOIL F S m w OTHER £
= > [ 23] Lt =
s |2 e 2
K DESCRIPTION 25 o DATA s
8 <L [IT}
2 n oo H w
ro _§§§ OR [ TOPSOL __ q_z_gmm_ N N N o . 3
N 7 CLAY : very sandy, molst {o very moist, lowto medium ]
- / CL-Cl | plastc, firm to stiff, brown 633
- /A CLAY sl edium to high plasi L :
3 : silty, moist, medium to high plastic, very stiff, i
1 g brown, frace oxidas 13 ]
s Z 2 IPL =208 LL =752 MC.=2%2 | 682
B Soluble Sulphates; Negiighle R
E 7 ]
Z % CI-CH Shelby Tybg: .
N / QU: 195 kPa BR1-]
¥ / DD: 1413 Kgi? ]
5 / MG NiA E
[a / 3
B / i :
i % 680
C /) 40m ]
4 7 CLAY : silty, sandy, moist o very moist, medium plastic, B ]
- / ¢l | fimmio stiff, brown, frace oxides ]
F 7, 46m ]
o aote SILT: clayey, wel, iow plastic, sof,, sensitive, grey 679
- o brewn, trace coal and oxides ]
5 B L ;
. 1750 ]
R /,’/ N
" ;/,j ]
N 7% 678
7% .
RN 177 ;
75 ]
- ///; .
45" 677
H /754 oL ]
- uire ]
-7 W ]
X Ay 73m ]
- ;;/,« -Below 7.3m: grey ]
S o76-]
- 171 4
[ j/,; N
8 N
B VA N
5 g N
N /57¢ 675
7Y 1
:—9 END OF TESTHOLE @ 8.8 m. Np water and 0.61 m of E
- slough on completion of testhole. E
E 30 day walerlevel reading: 6.04 m bgs. el 674—:
5 44 day walerlevel reading: 5286 mbgs. | | | i1 i ]
10 1
- 104 IR i
Ansoelat 17505 - 108 Avenue LOGGED BY: L Falk COMPLETION DEPTH: 8.84m
J-R. Pelne 2 Sanoclntos Lid. Frna oy 2esorm. | REVIEWED BY: R Evans COMPLETION DATE: 19/6/12
5 . Fax: {780) 469-0800 Page 1 of 1




JRP 1166-388.GPJ JRPV2_6.GDT 28/3/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

! PROJECT NO: 1166-398

BOREHOLE NO: 2012-6

CLIENT: Qualica Developments West LTD.

DRILL METHOD: Sclid Stem Auger

ELEVATION: 682.9m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [/]sHELBY TUBE  [CORESAMPLE  DXJSPT SAMPLE BicresavPlE  [[TINORECOVERY
BACKFILL TYPE BBl BEnTONITE [7]PEA GRAVEL [MstoueH falGRrouT PADRILLCUTTINGS  £-7]sanD
] N APOCKETPEN, (47a) & =
— = . 48]
E|E| SOIL % =z 00 26 30 A OTHER =
= > b w = =]
=% [22] (v &
gl = DESCRIPTION g ¥ opasmc MG LQUID DATA E
@ = W
v W 0 0 A
0 TOPSOL Trmm T ]
[ CR ]
L 460 mm | .
C 7 ) | CLAY: silty, moist, medium plastic, very stff, brown 3
F /A Below 08 G o i fastc N 760 mm © IPL=406 LL =497 MG.=237 .
X -Below 0.8m; medium to high plastic, frace rocilels i |Soluble Sulphates: Negiigible _“
= z gn pi 9 [ egig 882 ]
: % &= :
i / Ci-CH "
2 % E
: % 7 9 ]
L 27m ;
i CLAY : silty, moist, medium plastic, stiff, brown, trace 6301
—3 / oxides b
: % u 5
E % = Shelby Tube; 57'9—E
4 / QU: 124 kFa :
: / DD: 1369 Kgim' ]
- % MC: NIA :
. % -Below 4.7m; very meist lo wet, soft i
- v / 678
5 / ]
% SILT - wet, low plastic, soft, sensitive, grey ]
X Cl ]
r 677
6 é ]
- % CLAY LAMINATION; medium plastic, firm, grey 6763
wtf % :
5 % 575—:
- / . N
-9 END OF TESTHOLE @ 8.8 m. Nowaler and 0.61 m of o]
- slough on completion of testhols. N
E 30 day waterleval reading: 5.76 m bgs. E
- 44 day waterlevel reading: 4.95 m bgs. .
10 673—:
L 104 ]
17505 - 108 Avenue LOGGEDBY: L Falk COMPLETION DEPTH: 8.84 m
IR Felne 5, fosoclnten L a1 58 er [REVEWED BY: R Evans COMPLETION DATE: 19/6/12
e . e 5. Fax: {740) 4E9-0600 Page 1 of 1




JRP $165-398.GPJ JRPV2 B.GDT 28/812

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

f PROJECT NO: 1166-398

BOREHOLE NO: 2012.7

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Sclid Stem Auger

ELEVATION: 683.467 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [Alsteey TUBE  [MCORESAMPLE  [X]SPT SAMPLE Bicrasavple  []]JNO RECOVERY
BACKFILL TYPE B BENTONITE [-T]PEA GRAVEL [ sLoucH fajerout FApRiLLcutTings  [+7]sanD
] o A POCKETPEN, (Ps) A =
— ol = (kP4 E
E IS SOIL = ;?: 00 200 30 40 OTHER =
= o W L =]
(%2 = [a -
gz DESCRIPTION I rerara—— DATA E
w =T [TE]
2 /R I I
-0 g g § Or | TOPSOL Umm S 1
- v CLAY : silty, sandy, moist to very moist, mediurm plastic, = A ]
- é ¢ firmto stiff, brown, trace oxides 2 3 R e I 683
- D A® .
- % 910 mm R ]
—1 7 CLAY : silty, maist, medium to high plastic, very stif, R IE T PR TRFI .
B % grey modefled brown, frace oxides ]
N W[
N g z
- % 5 —d -+ 1 L ng E=}i1952 | LI.‘Lt;EBh.I‘I zM’b?’ =294 ]
3 % 31m ]
B / -Below 3.1m: stiff ]
N / Cl-CH ]
: % %ﬁﬁﬂf
- % 579}
3 Z 5
/ Shelby Tubes E
X % QU: 125 kPa 676
- 5.8 m DD: 1560 Kg/m' ]
- SILT : ciayey, wel, low plastic, soft, sensitive, MC: 35.4 % .
-6 brown-grey ]
- 677
-1 ]
- M f
F 676
= ]
- 675}
:—9 END OF TESTHOLE @ 8.8 m. No water and no slough E
- on completion of testhale. .
30 day waterlevel reading: 5.49 m bgs. 574_:
a 44 day waterlevel reading: 3.94 m bgs. ;
= 5
- 104 ]
Juﬁ. %lm & ml E: N 17505 - 106 Avenua LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
CONBULTIHO & TEOTING M?Es b Eﬂg‘:;‘?%‘ﬁaagg%? REVIEWED BY: R Evans COMPLETION DATE: 19/6/12
m 5 - Fax; (780) 489-G8D0 Page 1 of 1




JRP 1188-388.GP.) JRFV2 6 .GDT 28/912

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area [ PROJECT NO:_1166-398 BOREHOLE NO: 2012-8

CLIENT: Qualico Developments West LTD. DRILL METHOD: Solid Stem Auger ELEVATION: 684.575m
QOWNER: LOCATION: As per site plan
SAMPLE TYPE svelBy Tuge  [ZcorREsaMPLE  [<ISPT SAMPLE BlcraesavPie  [T[INO RECOVERY
| BACKFILL TYPE B senTonme [ ]PEA GRAVEL [MstoueH falGRroUT {/IDRILLCUTTINGS ~ [r=2]sAND
=} w APOCKETPEN, (1Pa) & =
— _ . (:}
|2, SOIL % E, W 00 30 40 OTHER “g'
= > 193] w =
| 2 [a =3
R DESCRIPTION g & [mew w aw DATA E
2 = ———— o
4 (7]
-0 7 OR [\TOPSOIL 0 mmy1 ;
s / GLAY : silty, sandy, maist to very maist, medium plastic, °¢Mm .
- / Gl | firm to stif, brown -
: 7% CLAY - & S o g o vy ]
i LAY : silty, moist, medium to high plastic, very sfiff, 3
-4 % light brown 10 ]
: % B 683
2 % :
- / Ci-CH .
- % E 682
N z
1 " ;
- % ) 37m ~ 681
N -Below 3.7m: medium plastic, stilf, trace oxides ]
- % P 40m ]
4 % -Below 4.0m; medium to high plastic ]
: % 680
N / C ]
5 % -Below 4.9m: very maist, medium piastic, firm ]
- / 55m :
5 / SILT : clayey, wet, low plastic, soft, sensitive, grey 678
R L] 1
6 //E/ . ]
C yges D1 |PL=211 LL=408 MC.=358 1
X jzjj ¢ |Soluble Sulphates: Negfigible ]
174 N 678
B 1A
B ///’ -
X //,; J
7 i
B 4y N
i ‘1A CL-ML ]
- ///j :
S 67—
X [T :
s :
3 e ]
X e R
¥ ey :
3 L 676
3 VA
i L4 ]
—G END OF TESTHOLE @ 8.6 m. Nowater and no slough :
- on completion of testhole. 1
E 30 day waterievel reading: 3.94 m bgs. 6751
- 44 day waterlevel reading: 3.45 m bgs. ]
o || e ]
L 104 T ]
17505 - 106 Avonua LOGGED BY: LFalk COMPLETICN DEPTH; 8.84 m
SR, Relne & Aosocinlon L i 55 [ REVIEWED BY: R Evans COMPLETION DATE: 19/6/12
- AL - EATERIALS - Fax: (780) 485-0800 Page 1 of 1




PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 20129

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Selid Stem Auger

ELEVATION: 682.363m

JRP 1166-398.0PJ JRPV2 & GOT 28/9/12

OWNER: LOCATION: As per site plan
SAMPLE TYPE [/]sHELBY TUBE [dcoresaMPLE  [X]SPT SAMPLE Blcrassamrle  [[[|NoRECOVERY
BACKFILL TYPE B senTONITE [ TJPEA GRAVEL [[MlsLouca alerout ApRiLcutTiNgs  {+1]sAND
—_ gj o = APOCKETPEN, (F2) A = 1S
E = o SOIL = < 00 20 AW 400 OTHER z
= & Lt =
w = o =
g |2 DESCRIPTION 2 & [wew we DATA |
L
@ & W 4 B 8
-0 P TOPSOIL Gmm I A =
" // OH ]
: ks 457 m 7l ) 682
F 7 CLAY : siity, moist, medium to high plastic, stiff io o [ ]
- / very stiff, greyish brown 707 ]
- / / E
-1 % Cl-cH 787
- / A ]
- 00 o
- CLAY: very silty, damp to moist, medium plastic, PL=184 LL =564 MC.=233 5 f ;
- / stiif, brown, some high plastic lenses $Solehle Sulphates: Negligible ::i :f/’ 3
Lz / 4 7] ]
N 17
- / [ [~ 680
B 1] ]
- / -Balow 2.7m: oxides :«; ?’ ]
3 % 987 1
: / -Below 3.2m: very moist 707 6701
- / A7
N 787
- / 787
, / A
- % 0 1
- / N
B 1 1~ i
i / A [ ]
- / 717
=5 / 1] 171 N
N VIR
i / -Below 5.3m: very moist, slightly sensitive :j ; 677
- / 58 L1 1 ]
- 8m 70 -
B CLAY : siity, very maist, high plastic, stiff, brown f;ﬁ .
6 / and grey, oxides =iy ]
s / f%f; ;
- / CEY er]
N CH ] lf .
i Py iy E
X / LA1-1] J
3 o7
-7 / yuy ]
- Wty ]
" 73m :j:;,’ ]
- CLAY : very silty, very moist to wet, madium Amrd 8757
5 / plastic, soft, grey, sensitive, some high plastic /'://, :
- / lenses = -
ol / At
t % cl = ]
" /:' B
[ € / A 674
T ¥ L1 §
- / 10 =] :
2 % T// 7
—& EMND OF TESTHOLE @ 8.8 m. No water and no ]
- slough on compledion of testhale. ]
B 673+
3 22 day walerlevel reading: Dry to 8.84 m bgs. 3
- 36 day walerlevel reading: Dry o 8.84 m bgs. ]
:_1{] .................................. E
L 104 N :
. LOGGEDBY: L Falk COMPLETION DEPTH: 8.84m
J.R. Palne & Assecletes Lid. 17505105 Avens
CONGULTING & TEBTIHG ENGIHEERS Eﬂ?ﬂ"g%"é(‘]ﬁ)a%ﬁ%g? REVIEWED BY: COMPLETICN DATE: 27/6/12
- GOOTECHMICAL » ENVIROWEEDHTAL « HATERIALG « Fax: (780) 485-0800 Page 1 of 1




PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NG: 2012-10

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 684.026 m

JRP 1166-358.GPJ JRPV2_6.GDT 28/a/12

OWNER: LOCATION: As per site plan
SAMPLE TYPE [7|SHELBY TUBE [ CORE SAMPLE  [X]SPT SAMPLE BcrassaMPLE  [][]NO RECOVERY
BACKFILL TYPE B senTONITE [ 7JPeA GRAVEL [sLoueH felGROUT FADRILLCUTTINGS  [[+7]sAND
— [ER] —
1o — APOCKETPEN. (kP2) A %
EE] SOIL % g o OTHER '"E’
= || @ 1y =
= w
§ i DESCRIPTION | S [Fugne wc  uawm DATA g
2 = i
w 2 40 B B0
- 0 % % 0R TOPSOIL Umm ]
R 406 mm .
3 e CLAY : silty, moisi, high plastic, vary stiff, grey and 717 3
X / brewn, trace oxides f; //‘, ;
-1 % 14 / 2 -
- / % ]
N %R 3
N / j; f ]
: / CH = 787
- Y ]
-2 % 2 e
C Y :
L / 1Al ]
[ b N
7 G TR
B 27im [/ N A 0 N
- 7 CLAY : very silty, moist, low to medium plastic, 5 ? 1
—3 / stiff, brown, oxides, some high plastic lenses g f [7] 661
- / 707 ]
- / 1 ]
8 / 717
- / PL=205 LL =605 MC.=272 2 I
5‘“ s % Soluble Sulphates: Negligible ’// ’4 580
- / 43m A [ ]
N / -Below 4.3m: very silty, very moist, greyish brown, 4 //' ]
- / sensitive, soft = /] ; .
C % 7 7 ]
N e
- / A0
N / 1 1 .
i 1 1] N
- 7 7 VI
N )
6 / /;5 678
" 7 ]
; / e 7
X / Az ]
X % b 1] 7 N
3 T by ]
-7 % g3 it 7270UE
: / SR NS I iy ;
- Do3g2 L= !
- i B L= _
L / A .
a3 e B
- % FRIREE "SI 757
- SRR N ey .
- 1 & %z : 1! |
7 A 2/
—9 END OF TESTHOLE@ 8.8 m. NowaterandOm | | [fdoreiedodedeind 75
- of slough on completion of festhole. ]
E 22 day waterleve! reading: Dry 1o 8.84 m bgs.
- 36 day waterlevel reading: Dry to 8.84 m bgs. 1
10 574
L 104 ]
17505 - 106 Avenue LOGGEDBY: L Falk COMPLETION DEPTH: B84 m
4R Falne 8 Asooclates Led:  Lunven io 58w REviEWED BY: COMPLETION DATE: 27/6/12
e L - maTERiug - Fax: (780) 489-0A00 Page 1 of 1




PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO; 1166-398

BOREMCOLE NO: 201211

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 684.776 m

JRP 1186-388.GPJ JRPVZ_B.GDT 28/5/12

OWNER; LOCATION: As per site plan
SAMPLE TYPE [/|sHELBY TUBE  [CORESAMPLE  [X]SPT SAMPLE Pilcra saMPLE  []]]NO RECOVERY
| BACKFILL TYPE [ | BENTONITE [7]Pea GRAVEL [MstougH Fra]GROUT FAoriLcuttings  [+3]sanD
_ |2 Wl APOCKETPEN, (kPa) & el T
E1E| o SOIL 2 omom W OTHER ol s
= 2= 73] Lt =
£ |2 E 2
g2 = DESCRIPTION | ¥ e we uaw DATA E&| S
o A
% 4 hi
w M 4 60 80 o
-0 F3fd OR | TOPSOL 0 mm : [ i
§ /. GLAY : silly, damp fo moist, high plastic, friable, <Y ™M g | .
N / greyish brown //, 1
- % 2 684
1 / 15 g ]
- ) o g ]
- / g ]
- / & % .
X / A1 e8]
= [ h
2 21m g ]
- fd -Below 2.1m: medium to high plastic, brown 7 ]
- / -
- / 12 g ]
[ / 2 662-]
:3 / E
: % Cl-CH = 7 .
- % / ]
i / 4 : ] 661
- 4 i Om ;. |Shelby Tube: 9 ]
4 V CLAY : very silly, damp to moist, medium plastic, Tl Qu: s kPa "/’ ]
B / cl browm, trace oxidas, very silty iayers, some high y : | DD: 1435 Kgim? /4 .
F A prastic layers o MC: NiA ;; ]
- - -Below 4.6m: moist, low plastic, trace oxides B /] ]
- % /] v 680
5 / 9’ N
W7 VI
: % / ]
. / 10 g ]
i % - 4 678
6 Y ]
5 % n 7
E % oL e E
— / ot
C / ]
-7 % .
X % 7 8 % ]
- / B 7 :
- % 2 ﬁY?-E
X L i
8 / .
- % 2 ]
¥ e
o / 10 o ]
- ) ¢ 76
- EMD OF TESTHOLE @ 8.8 m. Nowater and no ]
- slough an complefion of testhole. .
E 22 day waterlevel reading: Dry f0 8.84 m bgs. ]
- 36 day waterlevel reading: Dry to 8.84 m bgs. 675
o 5
L 104 Dol oioio1oni ]
' . LOGGED BY: L Falk COMPLETICN DEPTH: 8.84 m
17505 - 106 Avenua
SR el S nac e Ll cmuen i | REVEWED BY: COMPLETION DATE: 27/6/12
- GEQVHEHMICAL - CHVIROMEINTAL « BHATERLAASG « Fax; ('fBCl) 489-0800 P&gB k] {Jf 1




JRP 1166-398.GPJ JRPV2 6.GDT 28/9112

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area I PROJECT NO: 1166-398 BOREHOLE NO: 201212
| CLIENT: Qualico Developments West LTD. DRILL METHOD: Solid Stem Auger ELEVATION; 683.099m
OWNER: LOCATION: As per site plan _
SAMPLE TYPE [/]SHELBY TUBE ACORESAMPLE  [X]SPT SAMPLE EcRaesaMPLE  [[]INORECOVERY
BACKFILL TYPE B senTONTE [ ]PEA GRAVEL [l sLougH falerour EAoriLcutmings  [+i]sanp
|2 wloe APOCKETPEN. (Pa) A =3
S1E| 4 SOIL A OTHER g
= o oo =
£12] 8 DESCRIPTION d B e DATA s
= ]
o &
L0 TOPSOIL ' Umm 683
N é g g OR 300 mm ]
- 7 CLAY : silly, high plastic, very stifi, greyish brown ]
- % z & 682
5 Z CH = :
-2 Z = 681
- '/ 27m :
i 7 CLAY : silty, moist, medium fo high plastic, sitff to very 1
:—3 % stiff, brown, oxides, some very siity layers = e 197 LL =508 MC. =57 | 6B G‘E
- % CI-CH Soluble Sulphates: Negigible .
: % CLAY i low plastic, siff — E
- - very silty, very maist, low plastic, sfi ]
» Z 8 679
- % o z
5 / ]
- 878
- /% Below 5.3m: medium plasii ish b ! :
N -Balow 5.3m: medium plasiic, greyish brown, some clayey h
- % layers 12 ]
- % 677
- % C B 6 676
N I W ]
- / -Below 7.6m: very moist to wet, sensitive % LA ]
g / 1
- S B S 675
- é REE EEREE ]
- g b 1
/ 10 N ]
- 7 EEEEENEE :
—9 £ END OF TESTHOLE @ 8.8 m. No water and no slough L4 ]
- on completion of testhole, A :
E 22 day waterleve! reading: Dry io 8.84 m bgs.
- 36 day waterleve! reading; Dry to 8.84 m bgs. .
-0 673
C 10.4 L ]
Assocciates 17606 - 106 Averwe | LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
4. Peine & Assoclates Ltd. S 7 | REVIEWED BY: COMPLETION DATE: 27/612
- TAL - 5 . Fex: (788) 489.0800 Page 1 of 1




JRP 1166-398.GPJ JRFV2 &.GDT 28/9112

PROJECT: Gentechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO; 1166-398

BOREHOLE NO: 201213

CLIENT: Quatico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 684.039 m

OWNER: LCCATION: As per site plan
SAMPLE TYPE [1SHELBY TUBE  [ACORESAMPLE  [XISPT SAMPLE flcrassawpie  [{[|nORECOVERY
BACKFILL TYPE B senToNiTE [7]PEA GRAVEL [MsLoueH 4] GROUT [AoRILLcuTTINGS =] sAND
|l e APOCKETFEN, (kPa) A =
gl SOIL Kl S| W o W OTHER 5
= in [92] | =
|2 > DESCRIPTION g & [roww w  aw DATA 3
w <T Ll
w
- or | TOPSOL Umm .
" A0 mm | 3
- CLAY : silty, damp to moist, medium plastic, very sitff, ;]
A / greyish brown ]
3 é cl z i 683
- % 2 1
X 18m N
o CLAY : silty, high plastic, very sfiff, grey and brown :
- / o o2
- 24m i
5 CLAY : very silty, moist, medium plastic, firm 1o stiff N ]
- / brown, oxides, very silty layers, some high plastic lenses ]
3 % ----- T SRR AL AR 6811
- / 2 :é: A ]
;’4 Z ? 9 680
?5 z -Below 4.9m: greyish brown 579_3
- % v ]
X % 7
-7 é 577—:
;_B Z 676
4 |
:—9 END OF TESTHOLE @ 8.8 m, Nowater and no slough 75—
- on completion of testhala. 1
- 22 day waterlevel reading: Dry to 8.84 m bgs. -
- 36 day waterlevel reading: Cry to 8.84 m bgs. ]
10 674~
| 104 ]
47505 - 108 avemse | LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
SR. Pelne & Aseociaton Ltd:  cumoron 1555 s [REVEWED BY. COMPLETION DATE: 27/612
P, L BATIRME + Fax: (780) 489-0800 Page 1 of 1




JRP 1166-388.GPJ JRPVZ 6.(0T 28/9/12

PRQJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-14

CLIENT: Quatico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 685.596 m

{ OWNER: _ LOCATION: As per site plan
SAMPLE TYPE [lsHeByTUBE  [#CORESAMPLE  [X]SPTSAMPLE Elcrassample  [J[JNORECOVERY
BACKFILL TYPE B enToNiTE [-|PEA GRAVEL [ sLougH fa]erout FZDRILLCUTTINGS  [+1]SAND
o} n APOCKETPEN. (kPa) & T

— —_ . G}

-E— % &) SO"— E .E, 100 200 an A0 OTHER ,E,

= i w wi 5 =

§ 2| 7 DESCRIPTION g @ | pasic  MC. uauDp DATA _g

2 2 c
W
-0 TOPSOIL Umm ]
B HI —— S— 300.mm.| ]
- / CLAY : silty, moist, high plastic, very stiff, greyish brown .
- % 685
1 % ? 14 ]
- / CH ]
- / | 884
Eo % :
- / 26m z 14 .
5 CLAY : silty, moist, medium plastic, stiff, brown, trace N
i ; % oxides, very silty layers ]
3 = ]
- é cl ]
- 682
; / 40 m Shelby Tube: ]
. L m elby Tuhe: .
4 CLAY : silty, moist, high plastic, stiff, grey, frace oxides Z O 232 kPa ]
- / . 01| Do 415 kgt ]
g / CH | MGiNA ]
- / o i 681
3 49m ]
5 CLAY : very silly, very mois{, medium plastic, firm, 3
- / greyish brown E
s / PL=217 LL=446 MC.=369 ]
3 / Soluble Sulphates: Moderate ]
- / 8 680
[ -Below 5.8m: ist 1o wed, soft, sensilive ]
5 % glow 5.8m: very maist lo ]
- % 2 ]
- é 679
3 Cl B
3 Z 7 :
- % 675
X Z :
5—9 END OF TESTHOLE @ 8.8 m. No water and no slough E
- ¥ on compietion of testhole. i
E 22 day waterlevel reading: Cry to 8.84 m bgs. 676—:
i 36 day waterleve! reading: Cry fo 8.84 m bgs. 1
1o R :
104 I N
17505 - 105 averwe | LOGGED BY: L Falk COMPLETION DEPTH: 8.84m
IR L. Edmonton, AB T55 €7 | REVIEWED BY: COMPLETION DATE: 27/6/12
Phone; (780) 489-0700
~ SEOTECHMICAL + EY - 8- Fax: {780} 485-08C0 Pag@ -s ﬂf 1




JRP 1166-3%8.GPJ JRPV2_B.GDT 28/9/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 201215

CLIENT:; Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 685.891 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [7]sHELBY TUBE  [AICORESAMPLE  [X]SPT SAMPLE BlcreBSAMPLE  [[[INORECOVERY
| BACKFILL TYPE [ evToNITE [ 7]PEA GRAVEL (IMsLougH fa]erOUT ZioriLcuttings  [~ifsanp
e} u APOCKETFEN, (kFa) A =
— _— 3 (:}
E2] SOIL % .E, 100 20 3 4w OTHER g—
= > 193] wi hey
w [all =
R DESCRIPTION g & [ew we aw DATA E
) = o
2 0o @ B
- ¢ B¢ OR [ TOPSOL gmm ]
L CLAY : silty, moist, high plastic, very stiff, brown, frace &M M .
[ % precipitates N
-1 % ? 19 sas—:
- % - 14m ]
X -Below 1.4m: very silty layer 300mm | 3
- / = ]
- / CH 6011
-2 / 24m ]
- / -Below 2.1m: brown and grey ]
: % t 5
- 663
-, /% :
N / = ]
- 34m -
N CLAY : very silty, mcist, medium plastic, very stiff, brown N
i % and grey, some high plastic fayers interbedded ]
.7
» / 43 m N
X / CLAY : silty, moist, medium plastic, stiff, greyish brown, ]
X / frace oxides 1
- / cl ]
s % -Below 4.8m: very maist, firm 681
6 / 560
- -Below 6.1m: very silty, moist to wef, low to medium R
- % plasiic, gray, sensitive ]
:_7 % 579—:
- % cLCl ]
:—8 % 678—:
57 ;
-9 END OF TESTHOLE @ 8.8 m. No water and no sfough N
-V on completion of festhole. .
E 22 day waterlevel reading: Dry to 8.84 m bgs. _
- 36 day waterlevel reading: Dry to 8.84 m bygs. ]
- 676
10 .
[ 104 _ ]
B} LOGGED BY: LFalk COMPLETION DEFTH: 8.84m
4.7 Paine & Assecisten Led, [7505-108Aws
COMBULYING § YERTING ENGIHERND Egg:e’!‘?;‘égi peoie7 | REVIEWED BY: COMPLETION DATE: 27/6/12
- - TaL . 5 - Fax: (780) 498-0800 Page 1 of 1




JRP 1166-398.GPJ JRPVZ2_B.GOT 28/9/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NC: 2012-16

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 685.068 m

OWNER.: LOCATION: As per site plan
SAMPLE TYPE [/1sHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE EGRABSAMPLE  [J]]NO RECOVERY
BACKFILL TYPE B senTONITE [-7]PEA GRAVEL [ sLougk [alGROUT EZDRILLCUTTINGS  [-7]saND
ot u APOCKETPEN, (kPa) A =
E g o SOIL g ;?_., oo OTHER E—
= i w W g =
§ = DESCRIPTION g— “w FLASTIC M, LIQUID DATA %
O -—
5] <L wr
{45
[0 §333 OR | TOPSOL Ut 635~
- 7 CLAY : silly, moist, high plastic, very stiff, grey AU .
- % CH z ]
1 8 ]
i / 1.2m 684
- V -Below 1.2m: medium to high plastic, some very silty layers ]
- / interbedded, trace oxides -
- / B PL=188 LL =592 MC.=205 1
- / Soluble Sulphates: Mid .
2 % 7 603
-3 Z W 682
s / CI-CH ]
; % B i
4 % >< 10 681
5 Z = ]
5 % 660}
- 7/ 53m ]
- 7 CLAY : very sitly, very moist, medium plastic, scft to firm, b
- % grey, sensilive 8 .
;_E % 63m 679%
5 % -Below 6.3m: soft, grey ' :
:_7 é Cl 676+
s % g1m 5771
- % Below 8.1m: wet ;
T z
- END OF TESTHOLE @ 8.8 m. No water and no slough 576
- ¥ on complefion of testhole. vV
E 22 day waterlevel reading: Dry to 8.84 m bgs.
- 36 day waterievel reading: Dry {0 8.84 m bgs, i
10 675
- 104 .
J:ﬁn Iﬁe & ml & i 17505 - 105 Avenue [OGGED BY: L Falk COMPLETION DEPTH:; 8.84 m
pi:ﬁum.u.ﬂma & TEETING maueﬁa &d g::nuer:“??na'éq)a ot | REVIEWED BY: COMPLETION DATE: 27/6/12
5 - Fax: (760} 488-0800 Page 1 of 1




PRQJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 201217

CLIENT: Qualico Developments West LTD.

DRILL METHOD; Solid Stem Auger

ELEVATION: 686.507 m

JRP 1166-398.GPJ JRPV2_6.GDT 28/9/12

OWNER: LOCATION: As per site plan
SAMPLE TYPE /| SHELBY TUBE [gfcoRE SaMPLE  [X]SPT SAMPLE BcrapsavPLE  [[[NO RECOVERY
BACKFILL TYPE [ eenToNITE [ ipEA GRAVEL [{l}sLough falerouT [ZDRILLCUTTINGS  [+i]sAND
2 w APOCKETPEN, (kPa) A =y
E g o SOIL g % 0 M A OTHER -E’
B |@| B Ml o T
§ o 7 DESCRIPTION L] 99 | pasTc  MC uaQuiD DATA F
o] = &
[I2] <L TN}
o
-0 £3:d OR | TOPSOL Omm ]
- / CLAY : silly, moist, high plastic, very siiff Zlumm X
- % 686
1 Z z 8 ]
- % CH [ %5
-2 é :
E % ; 8 684
= y// Below 3.1m: medium to high plasti iy 1 M g :
i -Below 3.1m: medium o high plastic, very silty layers ]
: % interbedded ]
- % 683
3 % ; : :
£ / CI-CH ]
" % E 662
- 49m ]
5 % -Below 4.9m: mare siity, very moist, firm N
" 7 = ;
- A 55m Shelby Tube; :
: 7 CLAY : very sitly, very moist, low plastic, stiff, greyish CAJ: NiA 681
- / brown ' | DD: 1526 Kgim® 1
s / | Mc: Nia ]
: % ]
E % 680
: / - | ;
7 7
: / = :
E % X ] 678
4 END OF TESTHOLE @ 8.8 m. No water and no slough :
- on complefion of testhole. bbb ]
E 22 day waterlevel reading: 8.21 m bgs. 677—:
N 35 day waterlevel reading: B.17 m bgs. S S ]
10 ]
104 ]
J.B Paine & Asseel Léd, 17505 - 106 Avenue LOGGED BY: LFalk COMPLETION DEPTH: 8.84m
CONSULTING 4 TEBTING Mms td Eﬁ;":;‘?{'é&‘;ia‘gs_us?h? REVIEWED 8Y; COMPLETION DATE; 27/6/12
« GOOTECHHICAL » EXVERGHITTNTAL - MATERIANG. - Fax: (760) 486-0800 Page 1 of 1




JRP_1166-398 GP. JRPV2_6.GDT 28/9112

| PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-18

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 685.064 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [F]sHEreY TUBE  [CORESAMPLE  [X]SPT SAMPLE FlcrassampE  [[TNORECOVERY
BACKFILL TYPE B BENTONITE [-7]PEA GRAVEL [ sL.oueH [3]erouT [ApriLcutmings  [2]sanD
&) w & POCKETFEN. (kPa) A =
E |2 o SOIL % E, 100 200 0 40 OTHER a ﬁ ‘g‘
= > 93] L wi .2
o o =
AEE DESCRIPTION Y B e DATA te
uO; <L | W
vl P B - R @
L /335 OR | TOPSOIL 150 mm i B5]
5 / CLAY : Very silty, medium plastic, damp to moist, : .
; / séiff, brown, A ]
7 - VI
X / 0% ]
—1 / 5 ,/’ ]
- 12m 1 58]
- CLAY : High plastic, moist, very stiff, brown. f/, ) ]
' / 707
. / B PL=197 LL=611 MC.=208 [] |/} ]
N Soluble Sulphates: Negligible 1 17 b
2 CH 7R/
r [ [ 683
_ / 1 1 3
B 1 1 i
7 THE
i 27m 1 1
- CLAY : Very silty, medium plastic, moist, very stiff, f //' ]
—3 / brown, friable layers. “ .
N . 15
- / 7
5 1~ 1] ]
- / 87
N 1
- Ci s 3
4 / 7 2 661
3 / 20 .
- 7 R
. / / / N
- 7 YIE
X B A ] 7]
- ’~ 49m [ ] ]
- SILT : Moist, medium dense, grey. 707 a0
- 2N/
- 1 ] E
B 1 1] E
- R -
S 1 14 o
i (A1 -
6 vz
: m = 1
B 1714 ]
3 ATl ]
X %
3 1171 ]
: - below 6.7m: wet, soft. j?j .
X L1 A
7 ¢27 678+
s 73m /7
- f’/ CLAY : Very silty, medium plasfic, very moist to ; g ? ]
- / wet, firm to very sofi, grey. A 7
- 1/ ]
LB R
. B2y -
- % 757
- 717 I
E A A .
9 END OF TESTHOLE @ 8.8 m. Nowater and no 5763
- slough on completion of testhole. Slotted standpipe N
X installed to 8.84 m, i
i 21 day waterievel reading: 8.38 m bgs. ]
i 35 day waterlevel reading: 8.36 m bgs. ]
L 675}
- 104 -
B meeme . LOGGED BY: D Zacharuk COMPLETION DEPTH: 8.84m
B\p o mum R $7505 - 106 Avenue
4.R. ?ma TesTIRG mz;ﬁiﬁs Led Eﬁ?ﬁg‘g’ga’;%}'ﬁ?‘u‘g’ REVIEWED BY: COMPLETION DATE: 28/6/12
o - Fax: (780) 469-0600 Fig. No: 18 Page 1 of 1




JRP 1166-398.GPJ JRPV2 &5 GDT 26/9/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

[ PROJECTNO: 1166-398

BOREHOLE NO: 2012.19

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Salid Stem Auger

ELEVATION: 686.758 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [/]sHELBY TURE [ CORE SAMPLE SPT SAMPLE Elcrassamrie  [][]NORECOVERY
BACKFILL TYPE B nENTONITE [ |PEA GRAVEL [ sLoucH f3]erouT AoriLcutrings  [-]sanp
I} g A POCKETPEN, {iP) A =5
—_— — RLUE
EZ| o SOIL E % W 20 W A0 OTHER a g -E‘
= > (2] 2
519 > DESCRIPTION ] I DATA F=| ©
2| PLASTC  MC.  Llouib Qg &
[w] = e ]
73] <L cmuw| W
@ 0 0 0 @ a
- 0 4 OR™ [\ TOPSOIL 125w | i .
- SILT : Clayey, damp to moist, light brown. .
- ML 4 L :
i N7
4 . . 11m 10 717
N CLAY : Silty, medium pfastic, maist, very siff, 1 [ 3
- / brown. 707 ]
- / < = 707
- % . _ 18m 1A 665
" 5 SILT : Sandy, fine grained, damp to moist, fight Y ]
- brown. ; "/’ N
e e
. ] .
3 i i _ 27m 1 1 g
- 7 CLAY : Silty, medium plastic, moist, stiff, brown. ,/f ,4 6847
5"3 % Cl 2 / :
- / 34m 207
- SILT : Sandy, fine grained, damp fo moist, light 5 ; .
F brown. 1 ]
- ML ] 683
5 § 5 .
4 i 1 ]
N 43m ? 5 .
K CLAY : Silty, medium to high plastic, moist, very SRy ]
A silf, brown. § :; ]
2 1] 662
[ g 1 1] ]
i 1 1] 3
C [ 1] N
n L 1] N
N 1 1 .
C LR ]
- 787
_ 41— 681
- L1 E
6 LA
- ey :
3 ey ;]
N . ;{,ﬁ:ﬁ :
- clcH | - below6.4m: Very moist, firm. 53 Y N
B 0 -
-7 A 1
s - below 7.0m: Wet, soft ar :
- 1] o
- 2570
N ] ]
- g ]
- e
o é.« 12 ]
- ve7 ]
- /57
i A1 N
C o o]
-9 END OF TESTHOLE @ 8.8 m. Nowater and no :
- slough on completion of testhole. Sotled standpipe ]
- installed to 8.84 m. .
- 21 day waterleve] reading: 8.07 m bgs. ]
- 35 day waterleve! reading: 8.09 m bgs. 677
o :
C 104 _ 3
J.R. Palne & Asgoclates Lid. 115, 105 A COMPLETION DEPTH. 664 m
CONBULTING O TESTING ENGIREERD o Eg?ﬂ”;‘%&%g&_g?g-’ REVIEWED BY: COMPLETICN DATE: 28/6/12
. . TAL - RATORLMS - Fex (7E0) 469-GBO0 Fig. No: 19 Page 1 of 1




JRP 1186-388,GPJ JRPV2_B,GOT 28/9112

PROJECT; Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NG: 1166-398

BOREHOLE NQ: 2012-20

CLIENT: Qualico Developments West LTD.

PRILL METHOD: Salid Stem Auger

ELEVATION: 887,856 m

OWNER:

LOCATION: As per site plan

SAMPLE TYPE [AsHELBy TBE  [ACORESAMPLE  [X]SPT SAMPLE BlcrasavPle  [J[JNO RECOVERY
BACKFILL TYPE Bl senToniTE [-7]PEA GRAVEL [l sLousH falerour [ADRILL CUTTINGS  [+i]SAND
E 5' E = APOCKETPEN, (RPa) A el B
E % o SOIL = = W 20 W 400 OTHER alb c
§ 2| DESCRIPTION g @ | pasTC  MC.  LQUD DATA g S 2
Q N o
3 = @
n.
- 0 33 OR L TOPSOIL 180 mm | N
- 7 CLAY : Sitty, medium plastic, moist, very stiff to ]
L 4 9| had brown, 620 mm ]
E / CLAY : High plastic, damp to moist, very stiff 1o N
- / hard, brown. 687}
-1 / 14 i
U = :
- / 686
-2 / :
¥ / * |shelby Tube:
¥ / CH | Qu: 222 kPa ]
C / DD: 1546 Kgim® N
- / NC: NiA 65—
3 ]
N % = ]
- % 684
—4 / 10 ]
[ / 46m ]
N / CLAY : Siliy, medium plastic, very moist, firm. B ]
N 683
-5 é ]
: % cl ; '
3 / - below 5.8m: wet, soft, sensitive, less clay content E 682—5
6 / with depth. - 4 ]
' / PL=2S LL=404 MC.=336 (17 .
3 % . Soluble Sulphates: Considerable ’ .
3 ST ’ .
X é 69m 4l 3%1 N g 681
— SILT : Moist to very moist, medium dense. AR A e R
- ! 0 | A% 5 ]
: 7
3 3L ) ]
- = s ]
. ML g 680
- ) 1
X 5 1
- 8 ’/ ’
X Gt 679
— END OF TESTHOLE @ 8.8 m. Nowater and no ]
- slough on completion of testhole. Slotted standpipe .
B instailed fo 8.84 m. .
C 21 day waterlevef reading: 9.08 m bgs. -
- 35 day walerlevel reading: 9.05 m bgs. 678 N
10 :
- 104 1
. LOGGED BY: D Zacharuk COMPLETION DEPTH: 8.84m
17505 - 106 Avenua
4.k Faine & Aszociates Lid. Edmanion, A5 155 167 | REVIEWED BY. COMPLETION DATE: 28/6/12
1 - HATERLLD . Fax: (780} 489-0800 F|g No: 20 Page 1 of 4




PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECTNO: 1166-398

‘BOREHOLE NO: 2012-21

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stern Auger

ELEVATION: 688.884 m

JRP 1156-398.GPJ JRPV2 6.GDT 28/9/12

OWNER: LOCATION: As per site plan
{ SAMPLE TYPE sHeLey TuBE [ACORESAMPLE  [X]SPT SAMPLE Bicrassawple  [[]]NORECOVERY
BACKFILL TYPE [ cenToNiTe [ TJPEA GRAVEL [MsLouaH F ] GROUT [ZIDRILLCUTTINGS  [+7] SAND
=} o APCCKETPEN, (kPal A =

—— = 3Lt

E g o SOIL E E. 00 200 300 400 OTHER a E *E'

= 751 8

2 |&| 5 DESCRIPTION =" DATA E=l §

8 i < PLASTIC ~ MC. LiQuip a S B

5] % i & i @t w
o,
-0 OR [.TOPSOIL 750 mm | :
i CLAY: Silty, medium plastic, maist, very stiff, ]
a / ¢ ¢ brown. ]
o / 17 ]
B 910 mm ][] ﬁﬂﬂ':
—1 CLAY : High plastic, maist, very stiff, brown. 13 ;f f .
- VI
- 707
- % & 707
L U e
- CH 10
- A 0 |PL=182 LL =612 MC.=217 [1] ] N
C / © |Soluble Sulphates: Negligible N7 ]
: / 13 Al ]
C N yRYy ]
- / YK
B 1 14 6BE—
=3 1 P .
: / B 717
N d4m 1 1 ]
i SILT : Trace of clay, moist, brown and gray. 1 ]
X j ;,’ ]
- 885
4 1 1] i
2 4 1 |
- 43m f/ /// ]
- / CLAY : Silty, very moist to wet, firm to soft, brown. ; 5 ]
-7 AEE
5 / R/
- % g ;f: :
- / 7
i 1 1] N
: / 7170
N 1 -
- % al O a3
-6 / 77/
3 / gy ]
i / ;’?j ]
- / % 1
X LA ]
: % 29/ 682
-7 / ,// ) ;" h
= / / // -
- s 7.3m 1 -
- SILT : Wet, soft, gray. 1A b
- 7¢7 I
: 5270k
I ~ 681
6 ML ?f § :
N 1] ;
- 141 ]
. Lo .
X A% :
: 747
N A N
- END OF TESTHOLE @ 8.8 m. No water and no BD—:
- slough on campletion of testhole. Slotted standpipe "
N installed {0 8.84 m. ]
N 21daywalerlevel reading: Dryto 884 mbgs. [ |  |vovoriean ]
- 35 day waterlevel reading; Dry to 8.84 m bgs. I 3
C 10 U O IO O 6793
104 R ]
. LOGGED BY: D Zacharuk COMPLETION DEPTH: 8.84 m
Jaﬁ“ P&!M@ & &ﬂ@m - 17505 - 105 Avenue
CONBULYING & TEBTING “jmﬁ Ltd Eﬁ:r:‘?{'éa‘;iag_’g%%? REVIEWED BY: COMPLETION DATE: 28/6/12
.o . . Fax: {780) 480-0800 | Fig. No: 21 Page 1 of 1




JRP 1166-398.GPJ JRPV2 6.GDT 28/9/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-22

CLIENT: Qualico Developments West LTD.

DRILE METHOD: Solid Stem Auger

ELEVATION: 689.198 m

OWNER!

LOCATION: As per site plan

SAMPLE TYPE [IsteLeyTuBe  [gJCORESAMPLE  []SPT SAMPLE Bicreesavrle  [[[INORECOVERY
BACKFILL TYPE B sevtonmE {7 PEA GRAVEL (sLoueH [ e]GrouT [Aoriecutmings — [+7]saND
2 o AFPOGKETPEN, (k) & =
— - , {2
E % . SOIL % -.E, 100 20 300 )400 OTHER & E *-E—
= 03 Ll =)
= 5 o =
aE DESCRIPTION Y b e e DATA s2 s
73] < "w"ﬁ L
w W40 B o
- 0 OR | TOPSQIL 150 mm | A N
— CLAY: Sitty, medium to high plastic, damp to R 689
N / moist, very stiff, brown, Bnhded ]
- CI-CH e 707
- % gy o0 10 3
1 / 15 |-i% 717
B 3 . _ i 1.2m o b sag
i CLAY : High plastic, damp 1o moist, very stiff to Dol § :j i
F / hard, brawn. TUgG T a7 ]
s / = LERE 77
E : ] 1] .
-2 / 3 757
- / Cge N7
- / Lo o [ 87
- D ogigt 1 1] ]
- / 12 e ; //: ]
- / . 1 1] ]
- [ 1 1~ ]
5 % o 78/
L T el % i
- / = A /] ; 686
X A 1 | .
- / 1 1] 1
R ST 1 1] h
3 / DA 71 |/ h
- . 1 ]
- / N 1 1] h
—4 / z 9 Lo ek ]l {7 ]
¥ L S ] 1 N
- / L ; ; 685
- / g 717
- = TN 77
- /| 49m : : 2 ]
[ 5 SILT : ciayey, moist, brown. ; 2 ]
C : 1 l
3 ML A 2 2 684:
: 9 . 1 [~ ]
1 58m D /a7 -
6 / CLAY . Very silty, medium plastic, very moist to R /7§ ]
n wet, firm fo soft, brown. BETY SRR z ]
- / A 8 ) s
- / C f? .
o / Cl 11 ]
7 7570
[ / 1 ,?’ N
e / 7 14 ]
3 ’ é 73m ] 5 662
- SILT : Very maist to wet, sofi, grey. A :
3 1247 E
X T -
- 71 .
i /{;{, ]
—8 ML gAY ]
X ] 681
X A y
: T
- 8 %8 ;
- END OF TESTHOLE @ 8.8 m. No waler and no , A
- slough on completion of testhole. Slotted standpipe 580
3 installed tc 8.84 m. E
5 21 day waterlevel reading: Dry fo 8.84 m bgs. .
- 35 day waterlevel reading: Ory fc 8.84 m bgs. ]
10 ]
- 104 IR 678
. LOGGED BY: D Zachanuk COMPLETION BEPTH: 8.84m
4.R. Palne & Aesoclates Lid, 725 108Aane : O
CONBULTING & TEETING ENGINEES Eﬂg:gl(%aia-;ﬁg?g REVIEWED BY: COMPLETION DATE: 28/6112
- HTAL - B . Fax: (780} 469-0B0C F|g No: 22 ?age 1of1




JRP 1166-388.GPJ JRPVZ 6,GDT 28/9/12

PROJECT: Geotechnical Pre-Purchase Assessmenis, Riverview Area

| PROJECTNO: 1166-398

BOREHOLE NO: 2012-23

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 688.795m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [AJsHeLBY TUBE  [ZCORESAMPLE  [XISPT SAMPLE Blcrassampe  [[]]NO RECOVERY
BACKFILL TYPE ElsEnTONITE [ ]PEA GRAVEL [MisLouck f-a]GROUT [ADRILLCUTTINGS  [-2]sanD
o} W APOCKETPEN, (Ps) & =
— foumal . C)
E 2| . SOIL E = 00 200 300 400 OTHER o ;ﬁ_ ‘-E'
= | > & wl = il 8
2} oo =
§ = 7 DESCRIPTION %‘ @ | pastc  MC Loup DATA g S 5
& = H| W
v N 40 60 B0 [
- 0 %ﬁ OR | TOPSOIL 180 mm Pl ]
N CLAY : High plastic, damp to moist, very stiff to ]
3 / hard, brown. ]
- RY b
F / 2 ese-
1 / 15 7N i
N YN A V] i
: / 7B/
N 1] N
- / h R
L A/
X / 1 e
) / 717
N AR SRY
B A 1 1] N
- / ¢ oo 1 1] N
i / . 707 .
- / CH 15 o 2 7B
Y RN ) el
[ 4 / . hgggeiod [ [ ]
C / - befow 3.0m: Slicksides in high plastic clay. = e BL.=232 LL =787 MC.=297 ; //, .
- T Soluble Sulphates: Negligible 7] E
N / : ] 1] .
- / St 71 1] 1
5 : : o 5 ]
s / i 5” [/ 685
—4 / 11 L 2 2 J
- 4 o B
- / 787
) = RN VI
: 49m ' 1] 684
- CLAY . Silty, medium plastic, very maist, firm, :ﬁ //, .
B / brown. 1 17 ]
N 1 /] ]
5 / 1 ] ]
B 71 I ]
. N
N Psin Yy ]
n / iz 683
2 ]
5 / ]
[~ / / - / -1
" / 777 I
B 1 i
7 0/
N / /?}4 ]
- / c AR
- A1 X
i % 7270
- / - befow 7.3m: Wet, soft. 11 1
- 1712471 -
N .
B L1 681
g % ;:?2 ;
s / e ]
B A ]
B / /;/ 1
C Y N
- / 777 -
- / 60—
= END OF TESTHOLE @ 8.8 m. No water and no ]
- slough on completion of testhole. Slotted standpipe =
- installed tc 8.84 m. E
- 21 day waterlevel reading: 9.23 m bgs. i
[ 35 day waterlevel reading: 9.13 m bgs. 6701
—10 3
- 104 Dororbnon i 3
57506 - 105 averwe | WOGGED BY: D Zacharuk COMPLETION DEPTH: 8.84 m
J-R. Faine & Asseclates Lid. Esmanion AB 155 167 | REVIEWED BY: COMPLETION DATE; 28/6/12
- 8507 u - AL~ s - Fax: (760) 4890800 | Fig. No: 23 Page 1 of 1




JRP 1166-398.GPJ JRPVZ 6.GDT 28/0/12

{ PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012.24

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 688.45m

OWNER: _ LOCATION: As per site plan
SAMPLE TYPE LsHewey TUBE  [gJCORESAMPLE  [X]SPT SAMPLE [lcrassampie [[]NO RECOVERY
BACKFILL TYPE B BENTONITE [ 7]PEA GRAVEL ([TstougH fs]erout [AoriLcutTiNgs  [-]sAND
] w &POCKETPEN. (k'5) & =
EEl o SOIL FlE | ow o w w OTHER =8 ¢
£ |5 w Wi A el .8
§ = DESCRIPTION g @ | pwsTc MG LQuD DATA Eg 2
2 < mml m
w 0 40 60 B0 o
- 0 OR | TOPSOIL 150 mm | A E
- CLAY : Meadium to high plastic, moist, very stiff, §
- % brown and grey. —
- 1 :
" ] 1] i
- / N7
- 7 z VIR
3 1 Vo .
7 VI
i / h ] [7] 687
- / 42
¥ / Cl-CH 717
- / R7
-2 Ry N
o / YR .
. / Ry .
[ 1 ] :
7 K=
: / A
-3 / R/
N / = }/j § ]
- Y, 34m 1 [7] i
B CLAY: Silty, medium fo low plastic, wet, soft, ; ; 685~
- / sensitive. 1 1] 3
- / PL=205 LL=#12 MC.=308 | /] ]
r / Soluble Sulphates: Negigtle |4 (4 ]
4 / A 1] N
: / 707
s / CI-CL ' .
- / NS
: % 7
- 1 1 3
- 7 =
C ../ 53m 7 1
- SILT : Trace of clay, wet, soft, sensitive, brown. 707 683
B [ 5 N
3 =y ]
- N i) ]
—6 ;(; -
- - below 6.1m: Free water on auger. D ff/;f -
- A e
- Dolga 927 .
i I : Ly -
r O ;:,?’ .
7 ML - E : 147 b
B Do : ey 3
: oo : f;;«f o
¥ (A 1]
C e A7 B
" e iy ]
- R graly ]
g helolol ;:?ﬁ b
I 111 3
N //;?/ ]
3 ZA7I:
. v ]
-9 END OF TESTHOLE @ 8.8 m. No water and no :
- slough on completion of testhole. Slotted standpipe X
X installed to 8.84 m. ]
i 21 day waterlevel reading: 0.65 m bgs. 679-]
- 35 day walerlevel reading; 0.6 m bgs. ;
10 ]
. 104 I 1
- LOGGED BY. D Zacharuk COMPLETION GEPTH: 884 m
17505 - 106 Avenus
SR Polng. Ansocleten Led:  comion ST (REVEWEDBY. COMPLETION DATE: 28/6/12
Fax: (780) 4B0-D80G Fig‘ No: 24 page 1of 1




JRP 1966-398.GP. JRFV2 6.G0T 2B/9/12

P.ROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLENO: 2012-25

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Solid Stern Auger

ELEVATION: 689.042 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [sHELBY TUBE [CORE SAMPLE  DX]SPT SAMPLE B GRAB SAMPLE [[I]NO REGOVERY
BACKFILL TYPE BenToNITE [T ]PEA GRAVEL [MsLouaH fsJerOUT ForiLcuttings [ sanp
—_ 'Q' o = A POCKETPEN. [kPa) A el E
E =g SOIL Fl 2 0 20 A0 4w OTHER o =
£ |5l @ wl B S
ky = = DESCRIPTION g D | psnc  Me uQup DATA E 5, g
75} <T v
v 0 40 B o
0 35 OR TOPSOL TOUmm,-  —
- % CLAY : Medium plastic, moist, tif, brown and ]
- % grey. : .
: 1 % ’ 10 2
-7 | 12m /N7
- / CLAY : High plastic, molsi, very stiff, brown and ﬁ :
[ = / grey. 7/
X / 7178
-, / 1 ]
¥ / 1) 68T
- / 22
N / 1 1] .
B 1 1] .
B 1 1] —
- / / / i
5 - 1 ]
L 10 .
3 / 21 685
- / CH 17
: 1 ]
N YRy ]
r I i1 N
N 4 ] .
4 / 0 ] 65—
— / / .
- A
N / [ 5 N
N7 e
=S v/ V1 1] 6o
. 7 CLAY . Silty, medium plastic, very moist, firm, ,/f :‘/’ ]
3 / brown. ; f 1
X / 1 P ]
- / 7 B
-5 / 487 663
C / - below 6.1m: Wet, soit, sensitive. 5?,/; ]
X / 727
- 7 777
- / 22/
N (1171 N
7 % cl 0 s
: / ZaZ B
- 111 i
- % 727
X / Ay ]
3 / "/lf % ]
e / AT
i / -1 i
X A
[ / /7/ ]
- / 7070
N é ity 3
:—9 END OF TESTHOLE @ 8.8 m. Nowater and no 68—
- stough on completion of testhole. Siotted standpipe ]
- installed o 8.84 m. 8
B 21 day waterlevel reading: 1.5 m bgs. ]
- 35 day waterlevel reading: 1.43 m bgs. 3
10 679
104 1
J-R Palﬂﬁ & mgm &tﬁ: 17505 - 406 Avenua LOGGED BY: D Zacharuk COMPLETION DEPTH: 8.84 m
CONSULTING & TEGTING ENGINEERD Eﬁ?ﬂ";l(”.}"é&a aL"fg?B%-’ REVIEWED BY: COMPLETION DATE: 28/6/12
e TAL - muTERALS - Fax (760)488-0800 | Fig. No: 25 Page 1 of 1




PROJECT: Geniechnical Pre-Purchase Assessments, Riverview Area

I PROJECT NO: 1166-338

BOREHOLE NO: 2012-26

CLIENT: Qualico Developments West LTD.

DRILL METHCD: Solid Stem Auger

ELEVATION: 688.817m

OWNER:

LOCATION: As per site plan

JRP 1166-388.GPJ JRPVZ 6.GDT 281312

SAMPLE TYPE [JsHELBY TUBE  [gJCORESAMFLE  [X]SPT SAMPLE Blcreesavple  []]]NO RECOVERY
BACKFILL TYPE B senToNITE [ JPEA GRAVEL [MsLoueH [aJerouT FZIDRILL CUTTINGS  [-*2]SAND
] w APOCKETFEN. (i} & =
—— —_— . {RFg
E % o SOIL % -.E. W A0 N0 4w OTHER o fb £
= @ Wi W S
a | &2 =] o =
5|2 DESCRIPTION Y5 DATA =8
— =
&G b ow| w
A W0 0 T
-0 /5 $4 OR | TOPSOIL 150 mm | P ]
3 / CLAY : Very silty, medium plastic, very moist o X
- / maist, firm to stiff, brown. X
" Cl # :
7 17
—1 / ] 5 ]
" 74 12m | ]
- 7 CLAY : High plastic, moist, very stiff, brown and ; E
x rey. 1] ]
- / ey | 4 :
i =687
2 77
X CH 717
. / a0 ]
i 1 P ]
- 7 YR
- 17 o
C L4 [ 686
3 i 3im . 7 ]
[ 7 CLAY : Silty, medium fo low plastic, moist o very E ©t JPL=170 LL=473 MC.=285 j f .
- / maist, sfiff fo firm, brown. :  {Soluble Sulphates: Negigitle ; ?" ]
3 / - 1 1A ]
a / A0 3
B 685—
C 4 / Cl-CL . a0
C Y ]
X / A
X / 7R
¥ / R
- / A
- 1 ]
- /f 48m [ 684—
[ g SILT: Clayay, saturated, soft, sensitive, brown. ; ;: ]
3 SRy 3
N / /‘ -
3 1 1 ]
: 17
B ] ; ]
B | ~r 683—
- 575 Z
' 72/
g ¢/
N 1“1 ]
1 7
- ML Lol
-7 L ;
- i ; ]
L | = 4
- 427
B 1] 2171 J
: 7o/
: 1411 681
s 7"
. A1 i
- 11/ ]
_ LT 1] i
: 7270
B L1247 ]
B = 680
-8 END OF TESTHOLE @ 8.8 m. Ne water and na :
- sfaugh an completion of testhale. Slotted standpipe N
X installed 1o 8.84 m. .
- 20 day waterievel reading: 226 mbgs. ¢ | Il E
- 34 day waterlevel reading: 1.79 m bgs. A 6?9:
10 AEIRIE N SRR ]
C 104 RN ]
- LOGGED BY: D Zacharuk COMPLETION DEPTH: 8.84m
J-& Pﬁlﬁ@ R 17805 - 105 Avenue
ane S Associetes Lid Eamorian, 8 155 127 [REVIEWED BY: COMPLETION DATE: 29/6/12
5. Fax {7E0) 483-0800 | Fig. No: 26 Page 1 of 1




JRP 1166-398.GP.J JRPV2 6.GDT 28/9/12

PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NC: 2012-27

CLIENT: Qualico Developments West LTD.

DRILL METHQOD: Solid Stem Auger

ELEVATION: 688.015m

OWNER:

LOCATION: As per site plan

SAMPLE TYPE | ~|sHELBY TUBE [dcoresaMPLE  [X]sPT SAMPLE BlcraBsaMPlE  [[]]NORECOVERY
BACKFILL TYPE fBENTONTE [ TJFEA GRAVEL ([} sLousH fa]GROUT [oRriLcuttings 7] sanp

— ﬂ_cnz' o= APOCKETFEN. (kPa) & wl E

E g, SOIL El S| oW OTHER ol 5

= in 42} uwl p =

§ o DESCRIPTION g “ | PasTc  MC.  Laui DATA EE E

2 = @ L |
-0 QR | TOPSOIL 200 mm i
- SAND : Silty, trace of clay, medium to fing ]
C SM | grained, moist, brown. 820 mm ]
i / CLAY : High plastic, moist, very stiff, brown and 2 2
1 oo 6 1 eer]
" / YRy K
- 5 ]
) / 00 ]
- / 7 ee5
5 / / .
- SRS
- / 1 .
[ / 3 YR E
- / CH 10 ]
L ) AT
: % - below 3.0m: Slickensides in high plastic clay. = 7 685“}
: T
- 717
- / B A
- / 07
4 / >< 10 4 Z’ 664
- / /) 27
- [~ ]
- % 48m 707
[ CLAY : Silty, medium plastic, moist to very moisi, 1 [ ]
X % firm to sfiff, brown. N7 ]
5 / 0 683
7 VR
5 / ] N
- / - below 5.5m: wet, sofl, saturated. 4 ; /// ]
- / 77 -
6 / O e
s a B
- % = 2? / ;
: / /z / 1
n % 70/ ;
t CI / ,/ n
-7 % 7 s 2€ 2 681
- 7 A 7570
x / 727
X / wAY ;
L0 " "
8 / Vil 680
- 1171 h
- / 1441 ]
a Pty ]
N / 6 57;‘: ]
- % tat e
—9 END OF TESTHOLE @ 8.8 m. No water and no 679
- stough on completicn of testhole. Sloted standpipe N
B installed to 8.84 m. ]
C 20 day waterlevel reading: 2.33 m bgs. ]
- 34 day waterievel reading: 1.76 m bgs. 3
1o 678
- 104 N

. LOGGED BY: D Zacharuk COMPLETICN DEPTH: 8.84 m
J.R Pelre & Assccletes Ltd. [70°-106Awne
CONBULTING & TRETIG EHOINEERS o A TS re7 | REVIEWED BY: COMPLETION DATE: 29/6/12
. - HATERIMSG - Fax: (780} 489-0800 Fig_ No: 27 Page 1 of 4




JRP 1186-398.GPJ JRPV2 5.GDT 28/912

PROJECT; Geotechnical Pre-Purchase Assessments, Riverview Area

f PROJECT NO. 1166-398

BOREHOLE NO: 2012-28

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Sofid Stem Auger

ELEVATION: 688.457 m

OWNER:

LOCATION: As per site plan

SAMPLE TYPE [IsHELBY TUBE  [ZCORESAMPLE  D<ISPT SAMPLE Bcrassampe  [[[JNORECOVERY
BACKFILL TYPE Bl BenTONITE [ ]PEA GRAVEL (MisLougH [a]GROUT [ZoriLcUTTINGS  [2]saND
o} o AROCKETPEN, (Pe) & E
—— = o g

E 2| SOIL % .E, 0 20 30 0 OTHER a ﬁ "E'

5 |>=]| & w wl 2

& L 5

S = = DESCRIPTION g @ | Pasmc MC LQUD DATA 5 § 3

5] Z w g w
-0 OR | TOPSOIL 150 mm B
L CLAY : High plastic, moist, very stiff, brown and f ;
: / arey. - ]
i / 717/
i 1 1] N
|l / 4 ,/f ]
F 1 -
7 THE
X 687
- / 3 N7
- / 1 ;
- 1 :
3 1 .
= / 1 E
- 1 | 3
B / 4 1] 3
7 00 o
¥ / CH 7 Vs 66
: / 2 ]
7 = 18
- 1 1] ]
- / 1 ] gas—
X / g0 ]
X / & 1 X
, / Z Shefby Tube: 707
3 QU: 132 kPa 17 -
: / DD: 1388 Kgim® R/ ]
- / MC: NA MU e
X / 10 B D lPL=205 LL=542 MC=3%4 [] 1] ]
- am :  |Soluble Sulphates: Negligible 1 1] 3
.5 % CLAY : Silty, medium plastic, very mofst, firm, S f f :
: / brown. /a7 .
- / 21
N A 1] 683
- / 707
[ - g 1
N - below 5.8m: wet, soft, five. > ]
g % ow 5.8m: wet, soft, sensitive ,//, ; ]
C 1 ]
o '
- L] N
- % (e 682
3 ey 3
F é o vy
N / 5;5 .
W77 ]
B / o4 881~
N7 7070
- / 7 eI
—3 / :/"’ 21/ 3
o / AT 3
- / ’/f? f I
. 2 ea-]
N L4~17] -
C _é i :
:—9 END OF TESTHOLE (@ 8.8 m. No water and no :
3 slough on completion of testhcle. Slotted standpipe ]
- instalied ta 8.84 m. ]
- 20 day waterleve! reading: 4.08 m bgs. AR A RS 679
- 34 day welerlevel reading: 3.09 m bgs. ]
o :

17505- 105 averwe | LOGGED BY; D Zacharuk COMPLETION DEPTH: 8.84 m
4R Pelne 5 Assoclates Lid. Edmanion AB T 1€ | REVIEWED BY: COMPLETION DATE: 29/6/12

8 - Fax (780} 4800800 | Fig, No: 28 Page 1 of 1




- | PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-29

CLIENT; Qualico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 688.992m

JRP 1186-308.6R.) JRPV2 6.GDT 28/9/12

QWNER: LOCATION: As per sita plan
SAMPLE TYPE sHesyTuBE [ CorREsaMPLE  [X]SPT SAMRLE Bcrassample  [[[]NCRECOVERY
BACKFILL TYPE i c=nToNITE [: "1PEA GRAVEL [ stougH [a]GrROUT [AoRiLLcuTTiNgs  [-7]SAND
e u APCCKETPEN, (kPa) & =
— —— 3 a|
EIE o SOIL > S oW W w OTHER a E £
£ 2= w N el
oW o =
|5 DESCRIPTION 2 B e e o DATA Ez| =
o = 9 o
73] < vl E} i
w o
- i 339 OR | TOPSOIL 150 mm | i
- 7 CLAY : High plastic, moist, very stiff, brown, E
- % /N7
- 1 N
-1 / 10 ; ::, 688
- / 7
L 1 11 ]
[ / 4Ry :
B / 1 [ ]
X 1 1 ]
3 oA [ ]
: / 717
-2 / ; //’ 687+
7 VEE
- / CH 1 787
B 1 ;
B 1 1] 3
i 1 1 4
—3 / :‘:: 5 686
- % 707
- 1 17 ]
07 =
7 1)
3 % 10 / e85
3 [ ]
N % i
. @ % A [7]e 4
i o N
. - 49m A0
. CLAY: Silly, medium plastic, very maist, firm, j .
- / brown. YRy E
5 1 Vi E
- 7 10
i / 1 1] :
B / 7 11 3
5«6 % - below 5.8m: wet, soit, sensitive. ,//24 683—:
- Vil ]
- 7 -
- / ; : ; ]
B / 173 ]
I 1171 ]
aE ]
7 A e
B LA i
- % ° ]
3 / A ]
- / A7
N / w L N
B |1 b
5 / AT est=
3 / 1 3
3 ety i
g / 757/
B / 6 (111 ]
- U Zar
}9 END OF TESTHOLE @ 8.8 m. Nowaier and no 680
- slough on completion of testhole. Slotled standpipe ]
N instailed to 8.84 m. ]
a 20 day waterlevel reading: 5.55 m bgs. ]
- 34 day waterlevel reading: 4.62 m bgs. ]
10 679
L 104 I :
- LOGGED BY: D Zacharuk COMPLETION DEPTH: 8,84 m
JJR. Paire & Assceletas Lid. 1705 108Avwne
COMVIATING & TESTIND ExaiHEAR Sdmonten, AB 15 127 | REVIEWED BY: COMPLETION DATE: 28/6H2
AL - 18 - Fax: (780) 485-0800 Fig. No: 29 Page 1of 1




- | PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-30

CLIENT: Qualico Developments West LTD.

DRILL METHOD: Salid Stem Auger

ELEVATION: 687.562m

JRP 1166-388.GFJ JRPV2 B.GDT 28/912

OWNER; LOCATION: As per site plan
SAMPLE TYPE [AsHeLBY TuBE  [MCORESAMPLE  [X|SPT SAMFLE Eicragsample  [[[JNORECOVERY
BACKFILL TYPE BsENTONITE [-7]PEA GRAVEL [MsLoucH [elerout [Aoricuttings £+ sanp
@) W APOCKETPEN. (Pa} A =
— — . (k~a,
E % o SOIL = E, 0 200 0 40 OTHER a ti =
= @A S
g 9] > DESCRIPTION d g DATA ={
a | = PLASTC MG LiouD oo B
o = SRyl 2
@ <L Wy w
“@ 4 80 B =
[0 §333 OR | TOPSOL 150 mm | = ]
- 7 CLAY . High plastic, moist, very stiff, brown and .
s / orey Ry 687
- / Al 1
5 i 1] ]
7 71/
- / AR
3 20% E
= ) 10 1
- / 1] a6
B / CH 757
N / 1 17 i
o %
" / : A0 ]
X / © |Shetby Tube: 4 1
X QU 220 kPa 1 1 a5
X © ¢ | DD: 1609 Ko 5 ; -
3 / Lot [ MGINA A 1A i
—3 / - A 1 i
N 1 1] ]
¥ 34m 717
- CLAY ; Silty, medium plastic, wet, soft, sensifive, ; 5 ]
" / brown. [ [ 884
- / PL=184 LL=427 MG =108 707
[ oluble Sulphates: Negligible ]
- 7 VI
7 VIR
- / / -
: % 2 2 6o
: / 4 ]
<07 1B
: / 7 ]
- / A -
' / 01 e
3 / v, L 3
- 1A 3
6 / Yy 1
- / al 4070
- / 5; ]
- % 1 e
- 75 1
7 % A -
[ ey N
I % /;/ N
- / 797
- / 1 ss0]
- / s 3
N / /{/ ;
:‘3 / (1] ]
- 7 1/
- % /?/ ]
5 LA 6T
- //j L1247 ]
:—9 END OF TESTHOLE @ 8.8 m. No water and np E
- slough an compietion of festhole. Slotted standpipe .
i instalied ip 8.84 m. J
- 20 day waterievel reading: 5.97 m bas. 6781
N 34 day waterlevel reading: 5.29 m bgs. i
0 :
104 .
. : k COMPLETION DEPTH: 8.84m
J.R. Palne & Assoc! . 17505105 avenus | LOGGEDBY: D Zachary
COMBULTING & TEBTING m Ltd gﬁ?:;l?éa'ﬁaggﬁg REVIEWED BY; COMPLETION DATE: 29/612
- o Fax: {78C) 489-0800 Fig_ No: 30 page 1of 1




. | PROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area | PROJECT NO: 1166-398

BOREHOLE NO: 2012-31

CLIENT. Quafico Developments West LTD.

DRILL METHOD: Solid Stem Auger

ELEVATION: 686239 m

JRP 1165-396.GPJ JRPV2_6.GDT 2B//12

OWNER: LOCATICON: As per site plan
SAMPLE TYPE [lsHELBY TUBE  [CORESAMPLE  [X]SPT SAMPLE Ecrasavre  [[]|noRECOVERY
BACKFILL TYPE [ senToNITE [ ]PEA GRAVEL [MstougH fa)erouT [ApriLcuttings [+7]sanD
o) N A POCKETPEN, (P3) & =
15 g SOLL ZE OTHER ol <
= [ 4] Lt wtl .8
[#5] o ] ¥ o =
B2 DESCRIPTION g & [en we waw DATA E§ S
b 5:) e ] w
[+ 9
L0 B2y OR [ TOPSOIL 150 mm 3
- / CLAY: High plastic, moist, very stiff, brown and || 5B6—
X / grey. ; ;
- / 787
X 1 [ ]
1 / 13 é ;,I ]
- / — A/
= 10
- / = 4 1) ]
N i 1 ]
- / 1 1 N
.9 1 1] A
7 I
"7 IE
T / CH 10 /07 ;
S 1] 1
o / 1] ]
- / j ]
X / B 7/R7. I
T = / A 83—’
- SR% ]
C 1 ]
7 10
[ 4 [ ]
C / 1 N
[ 4 / ? g %R .
I 7R ]
- / / 2 a2
i / 70% ]
7 i VIE
E / 49m ; 5 E
" s 7 CLAY " Siity, medium plastic, very moist o wet, 7N 1
- / firm to soft, sensitive, brown. 1 0 .
i / (4 1 61
i / 1 H ]
X 1 1
- 7 VI
: / /87N
3 / ney ]
-6 / 77/
- / Y e8]
- / Y ]
- / ]
- L] E
aE 727
=7 / 9/
- / /5//, 679
N ) ]
- % 4a7 .
C LA 3
8 / a7
: % 227N
_ / s/ 676
- / 2, / 1
7 7270
27 72/
9 END OF TESTHOLE @ 8.8 m. No water and na ]
- sfough on completion of testhole. Slotted standpipe §77-]
N installed o 8.84 m. i
- 20 day waterlevel reading: 3.94 m bgs. 1
- 34 day waterlevel reading: 3.25 m bgs. ]
10 ]
[ 104 676
J.B. Paline & Aseocietes Lid, 17505 108 Avenus LOGGED BY: D Zacharuk COMPLETION DEPTH: 8.84 m
CONSULYING & TESTING EHOINEZRD E:?&TI?T%SEBEE-USTI}E’ REVIEWED BY: COMPLETION DATE: 29/6/12
- ~ EATERIALG . Fax: {780) 489-0800 Fig. No: 31 Page 1 of 1




JRP 1168-308.GP.J JRPV2 6.GDT 28/8/12

: IPROJECT: Geotechnical Pre-Purchase Assessments, Riverview Area

| PROJECT NO: 1166-398

BOREHOLE NO: 2012-32

CLIENT: Qualico Developments West LTD.

DRILL METHQD: Salid Stem Auger

ELEVATION: 687.562m

OWNER:

LOCATION: As per site plan

SAMPLE TYPE [sHerBY TUBE [ CORESAMFLE  [X]SPT SAMPLE Blcrassamrle  [[[INORECOVERY
BACKFILL TYPE B BENTONITE [T ]PEA GRAVEL [MsLoueH f3JerouT [ApriLcutings  [-2]sanp

o} o APOCKETFEN. (Pa) A =

Elg| ., SOIL = -.EZ: W00 M OTHER a i g'

= > 73] w il =2

= w . = ®

§ = = DESCRIPTION g “ | PLASTC  MC.  LouD DATA 5 =] E

73] =< i W

w n N KN B o
LD £33 OR | TOPSQIL 150 mm | ]
: SAND : Silty, medium {o fine grained, moist, brown _. .
i SM | and gray. A b
B 6871
: , 760 ZNZ I
N CLAY : High plastic, moist, very stiff, brown and :; (, ]
87 1=
- / [ E
- ] [ 686
3 1 :
3 / 717
- . B ] ;]
o B / - g ;
N / ot [PL=212 LL =761 MC.=281 [/ ]
L% / : |Soluble Sulphates: Negligible j ]
- 71 17 —
¥ / CH X s
- / 1 .
—3 / 1 1] N
= / / -4
- / 2R ]
i / 1/
N / Y 534__
i L B
N ] i ]
5 [ 1 3
4 / 787
[ / YR
= /‘ [ B
X 4R% ]
: tom 10 o
3 CLAY : Silty, medium plastic, very moist to wed, R -
3 / firm to soft, brown. ; 5 ]
5 / Y7
y .
B A T N
- / 0] e
- / 707
X / - below 5.8m: wet fo saturated, soft, sensitive. (147 ]
-6 / gos ’
X / Gt ]
- / A ]
3 & E
i / gy :
5 L1 .
7 / Yy E
N ey K
" / 2Py ]
X T .
- 7 7
- / ///; 7] 680
3 / 147 1
8 / 1] 7,4 i
X / A7 B
3 | A -
7 =
: / L 679
B _é Gt ]
-9 END OF TESTHOLE @ 8.8 m. No waler and no i
- slough on completion of testhole. Slotted standpipe .
N installed to 8.84 m. ]
n 20 day walerievel reading: 3.22 m bgs. 78—
- 34 day waterievel reading: 2.46 m bgs. ]
10 ]
L 104 ]
B 17505 - 106 Avenue COMPLETICN DEPTH: 8.84 m
SR Felne & Asoocltee Led,  Comion i3 et | ReviEWED BY COMPLETION DATE: 201612
- EWV - BAVERLALY - Fax: (7B0) 489-0800 Fig. No: 32 page 1 of 1




JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-1

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 688.5m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ #JCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE Il seNTONITE ["]PEA GRAVEL ([MJsLoucH f-a]GrouT [/JDRILLCUTTINGS  [-Z]SAND
3|3 a APOCKETPEN. (kPa) A =
— [ ] 5 Q)
é% = I SOIL % < 100 200 300 400 OTHER m@| C
- | > N I = g
oo | » D | o ©
§z|2 DESCRIPTION 2 B e DATA :
=13 = e 1 |
o 2]
20 40 60 80
: or | TOPSOIL 300 mm ]
- CLAY : silty, medium to high plastic, moist to very .
- % / moist, stiff, brown and grey, trace oxides b
5 N - V-
- / || IpL =220 LL =762 MC.=328 687
- ) ) ] : |Soluble Sulphates: Mild .
-2 / -Below 1.8m: very silty, very moist, soft to firm L ]
- / CI-CH ]
- / 5 686
[ 3 / ]
- / || ]
5 -Below 3.7m: brown : ]
- 4 i |-Shelby Tube was attempted at b
- / 43m 4 3.8m, sample was to frialble b
- | -Below 4.3m: wet, low to medium plastic, slighty ]
- / sensitive, imbedded high plastic clay inclusions - 6847
- / throughout .
—5 % ]
.7 X - -
S 27N
- 7 - E7NN
g % cLcl | -Below6.4m: grey = 682—;
7 X ‘N
- % =] 681
i / . ] ]
-8 % - ]
: / ; 680
9 END OF TESTHOLE @8.8 m. 0.61 m of water 1
C and 2.44 m of slough on completion of testhole. ]
- 679
- 5 day waterlevel reading: 1.49 m bgs. ]
- 10 19 day waterlevel reading: 1.02 m bgs. ]
- 678
11 ;
- 677
- 119 Do ]
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
R S e s L oo, B oso5 | REVIEWED BY: R Evans COMPLETION DATE: 10/10/12
" geor 7 TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-2

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 688.32m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ #JCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE [l seNTONITE [ "]PEA GRAVEL ([T} sLousH fa]erouT [/JDRILLCUTTINGS ~ [=2]SAND
3|3 a APOCKETPEN. (kPa) A =
— _ 5 Q)
é% = I SOIL % = 100 200 300 400 OTHER s
- | > N I = g
| ¥ > o ]
§E = DESCRIPTION | » PLASTC  MC.  LIQUID DATA o
=13 2 g
(2]
» 0 40 60 8
- 0 OR | TOPSOIL 150 mm : : : h
5 CLAY : silty, medium to high plastic, very moist, 688
5 / firm to stiff, light grey, trace oxides b
F / -Below 1.2m: brown and grey 687
E % - :
-2 / ]
N CI-CH N
s % -Below 2.3m: very silty X 686
[ 3 % E
N / || b
- / 1] 685
g / D pL=209 LL=524 MC.=368 [T .
C 4 / :.. |Soluble Sulphates: Negligible it b
7 43m ] ]
C -Below 4.3m: very silty, low to medium plastic, wet, = 684
- / slightly sensitive, grey, imbedded high plastic clay - — ]
5 / inclusions throughout : = ]
L 5 / ;- {-Free water noted on the auger at -1 ]
B / 4.9m il ]
- : =] 683
N ;.. |-Shelby Tube was attempted at - b
N : |5.3m, sample was to wet for QU or [~ b
- / : |dry density - i
_6 . ] .
i / [ g :
- / 682}
. / cLCl ]
7 X
- / 681
7 o |
s / ]
i % 680
-9 END OF TESTHOLE @ 8.8 m. 2.44 m of water ]
C and 2.44 m of slough on completion of testhole. 679
- 5 day waterlevel reading: 1.02 m bgs. .
- 10 19 day waterlevel reading: 1.15 m bgs. ]
- 678}
11 ]
- 677
- 119 Dot 1
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
R S e s L Emonton, A8 1oy e | REVIEWED BY: R Evans COMPLETION DATE: 10/10/12
oo TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-3

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 689.5m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ #JCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE Il seNTONITE ["]PEA GRAVEL ([MJsLoucH f-a]GrouT [/JDRILLCUTTINGS  [-Z]SAND
3|3 a APOCKETPEN. (kPa) A =
— _ 5 Q)
é% = I SOIL % < 100 200 300 400 OTHER m@| C
- | > N I = g
| ¥ > o ]
£z(2 DESCRIPTION I DATA :
=13 = ——e——1 i
(2]
» 0 40 60 8
) TOPSOIL SRR ]
B OR ]
C 460 mm 1
- CLAY : silty to very silty, medium to high plastic, 689
- / moist to very moist, firm to stiff, brown and grey ]
1 % 5
: % % ﬁess—:
2 = % CI-CH = ]
s % 1] 687
- 5 % -Below 2.7m: trace oxides -] 1
E / _______________ 3.5m | i 686—:
N -Below 3.5m: very silty, low to medium plastic, wet, il ]
- / soft, imbedded high plastic clay inclusions throughout — ]
—4 / — ]
- / © |-At4.3m free water noted on auger i ]
- / . B 685
[ 5 / - -] ]
N / -Below 5.0m: sensitive - ]
- % 684
-6 / : 1
- CLCI © |PL=224 LL =325 MC.=363 ]
N / . |Soluble Sulphates: Negligible ]
- 7 2
7 Z ]
- % 682
x % 5
- / é -Below 8.4m: grey 681
9 END OF TESTHOLE @8.8 m. 2.44 m of water 1
C and 3.66 m of slough on completion of testhole. ]
- 680}
- 4 day waterlevel reading: 1.84 m bgs. ]
- 10 18 day waterlevel reading: 1.96 m bgs. ]
- 679
11 ;
- 678
- 119 Do ]
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
R S e s L Emonton, A8 1oy e | REVIEWED BY: R Evans COMPLETION DATE: 10/11/12
" geor 7 TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-4

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 688.96 m

JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ JCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE Il seNTONITE [ "]PEA GRAVEL ([IsLoucH f-a]GrouT [/JDRILLCUTTINGS ~ [=2]SAND
3|3 a APOCKETPEN. (kPa) A =
— _ 5 Q)
é% = I SOIL % < 100 200 300 400 OTHER m@| C
- | > N I = g
| ¥ > o ]
§E = DESCRIPTION | » PLASTC  MC.  LIQUID DATA o
=| 0 = 2
7 < y i ! w
» 0 40 60 8
- 0 OR [ TOPSOIL 150 mm S !—! -
5 CLAY : silty to very silty, medium plastic, moist to ]
N / very moist, stiff, brown and grey ]
1 % g 688
z % o z
:_2 % Cl-cH | -Below 1.8m: very moist to wet, trace oxides 687—:
. = % ~ 686
- | ]
- / -Below 3.2m: wet, soft to very soft ]
77 38m ]
- 4 / -Below 3.8m: low to medium plastic, wet 685
X / -Below 4.3m: trace coal ]
i % = S/
¢ / =] 684
N / -Below 5m: grey X | .
6 % =] 683
: / cLcl - 5 ;
- / -Below 6.4m: sensitive -] ]
= % g ] 682
- / | ¢ |PL=224 LL=200 MC.=352 []] 1
[ : [Soluble Sulphates: Considerable ]
g % y 681
9 END OF TESTHOLE @ 8.8 m. 4.42 m of water 6807
C and 1.22 m of slough on completion of testhole. ]
- 4 day waterlevel reading: 2.82 m bgs. ]
o 18 day waterlevel reading: 2.89 m bgs. 679
1 678
E 119 I .
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
R S e s L Emonton, A8 1oy e | REVIEWED BY: R Evans COMPLETION DATE: 10/11/12
" geor 7 TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-5

CLIENT: Qualico Developments West Ltd. DRILL METHOD: Solid Stem Auger ELEVATION: 689.3 m
OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBY TUBE [ CORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE [l senTONITE []PEA GRAVEL [[TT]sLoucH faJGROUT [/JDRILLCUTTINGS ~ [=2]SAND
|3 a APOCKETPEN. (kPa) A =
—~ o _ 5 Q)
§ 3 g O SOIL = \|2: 00 200 300 400 OTHER ™ ‘g’
= n L =
| w» > o ]
2|2 DESCRIPTION 2 & Mose we  wn DATA g
=13 = e 1 i
(2]
» 0 40 60 8
- 0 OR [ TOPSOIL 150 mm R !—! ]
5 CLAY : silty to very silty, medium plastic, very 689
C / moist, stiff, brown and grey ]
L 7 N - f
i / 688
- / | lpL =211 LL =376 MC. =329 ]
- / o . : |Soluble Sulphates: Negligible ]
T > ¥ / -Below 1.8m: very moist, firm to stiff - v ]
: / ¢ = 687
- / 5 -] ]
- X % -Below 2.7m: very silty, wet, soft, trace oxides = 1
- || - ]
- / =[] 686
4 / 4 - ]
: 44 43m : 8 1
- SILT: clayey, low plastic, wet, soft, slightly : |-Free water noted on auger at 4.3m /]~ 6857
s sensitive, brown, imbedded high plastic clay - . -] ]
- inclusions throughout | .
—5 - ]
s 684
: 9 ;
—6 ;
- - 683
- ML h
L 7 .
- -Below 7.0m: grey X 6 §
- 682
5 = :
8 ;
- 681
: 9 ;
9 END OF TESTHOLE @8.8 m. 1.83 m of water 1
C and 3.66 m of slough on completion of testhole. 6801
- 7 day waterlevel reading: 2.03 m bgs. 1
10 ]
: 679
11 ]
i 678
- 119 Do ]
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
e e LY, B N sacran | REVIEWED BY: R Evans COMPLETION DATE: 22/10/12
" geor 7 TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-6

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 688.88 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ #JCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE Il seNTONITE ["]PEA GRAVEL ([IsLoucH f-a]GrouT [/JDRILLCUTTINGS ~ [=2]SAND
o) & APOCKETPEN, (kPa) A 5
— _ 5 Q)
E S| o SOIL % = 100 200 300 400 OTHER s
o |\ > | o <
g3 DESCRIPTION g 5 e we  ow DATA g
Q = —e—1 [
(2]
o 0 4 60 8
=5 e .
g or | TOPSOIL 300 mm ” ]
- CLAY : silty to very silty, medium plastic, moist to ]
- / very moist, stiff, brown and grey ]
F Z g 8 636
5 %/ = % 5
:_2 - % C | Below1.8m: very moist to wet, trace oxides 687
: % X : :
- 686}
-3 % ]
B 34m - ]
B SILT: clayey, medium plastic, very moist to wet, ]
B soft, slightly sensitive, brown, imbedded high plastic ]
B A clay inclsuions throughout X 685
- 6 ]
- || : L =208 LL =532 mc =384 ]
x :  |Soluble Sulphates: Considerable 684
-5 y ]
- -Below 5.5m: grey X 5 = ]
o e F d som Y]
— **|-Free water noted on auger at 5.9m [/]-| ]
- M - ’ =7l
- =1 682
- g 8 ]
X - - ;
:—8 i 681—:
2 8 ]
- 680
—9 END OF TESTHOLE @ 8.8 m. No water and 0.61 ]
- m of slough on completion of testhole. ]
- 7 day waterlevel reading: 1.81 m bgs. ]
:_10 679—:
11 676
- 119 Dot ]
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
. R D Aasiasss Lt oo, B oso5 | REVIEWED BY: R Evans COMPLETION DATE: 22/10/12
" geor 7 TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-7

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 689.13 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBY TUBE [ MCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE Il seNTONITE [ 7]PEA GRAVEL ([I)sLoucH f-a]GrouT [/JDRILLCUTTINGS ~ [Z]SAND
o) & APOCKETPEN. (kPa) A 5
— _ 5 a)
E S| o SOIL % < 00 200 300 400 OTHER s
o n -] | IS
g3 DESCRIPTION g 5 e we  ow DATA E
? = w
2]
20 40 6 8
) OR [ TOPSOIL 150 mm SR !‘! 689
" CLAY : silty to very silty, medium to high plastic, b
N moist to very moist, very stiff, brown modeled grey, b
- / trace oxides X 1
-1 / .
- % ﬁ 685}
- 5 / CI-CH | .
2 % ) ]
- © |PL.=207 LL.=650 MC.=364 6873
- / : _ |Soluble Sulphates: Negligible - ]
-3 / _______________ 3ilm i 1
N / -Below 3.0m: medium plastic, wet, soft to firm m =) 686
4 / % ]
- % g =1 685
g % = =7
-5 / cl g ]
- % g 1 684
:—6 % :|-At5.8m: free water was noted on ;
E % - the auger 683—;
s / 69m ]
-7 CLAY : very silty, medium plastic, very moist, firm ]
- % to stiff, grey, trace coal 682
g / - 1
= / Cl ]
_8 .
- % 681}
:_9 END OF TESTHOLE @ 8.8 m. No water and 3.35 680—:
" m of slough on completion of testhole. b
- 4 day waterlevel reading: 1.72 m bgs. ]
B 10 18 day waterlevel reading: 1.74 m bgs. i
- 679
[ 11 E
- 678
- 119 ol 7
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
e e LY, oo, B oso5 | REVIEWED BY: R Evans COMPLETION DATE: 10/11/12
oo TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-401.GPJ JRPV2_6.GDT 11/12/12

PROJECT: Riverview Pre-purchase

I PROJECT NO: 1166-401

BOREHOLE NO: 2012-8

CLIENT: Qualico Developments West Ltd. DRILL METHOD: Solid Stem Auger ELEVATION: 689.38 m
OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ #JCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[[JNORECOVERY
BACKFILL TYPE [l senTONITE ["]PEA GRAVEL ([IsLoucH f-a]GrouT [/JDRILLCUTTINGS ~ [=2]SAND
o) & APOCKETPEN, (kPa) A 5
— _ 5 Q)
E S| o SOIL % < 100 200 300 400 OTHER m@| C
S | » ) | o 3
g2 DESCRIPTION g 5 e we  ow DATA E
Q = o1 w
(2]
» 0 40 60 8
o OR | TOPSOIL 200 mm ” ;
- CLAY : silty, medium to high plastic, moist, very 689
- / stiff, brown modeled grey ]
B / CI-CH ]
—1 / .
: ——————————————— ]Arn— 688_:
- -Below 1.4m: medium plastic, very moist, stiff E
. / - ]
- 7 |
- / -Below 2.3m: very moist to wet, trace oxides g L sg%’\l/}v“—“ 687
- / : | DD 1317 Kgim® ]
:_3 L MCi391% ]
- % | ]
- % o | Below3Am: verysilty, sof :.. {-Sample was to short for QU 6867
“ 7 X f
: / 685
- 7 - ]
5 % -Below 4.9m: wet, soft to very soft, slightly sensitive .
: / 684
s / 58m o ;
6 CLAY : silty to very silty, medium plastic, very i ]
- / moist, stiff, grey, trace coal and oxides - = b
5 % S/
C % / © |pPL=181 LL =519 MC.=289 iﬁ ]
A ) ;.- |Soluble Sulphates: Severe A 4 E
- / -Below 7.0m: very silty, wet, soft i ]
7 m =)
8 % | ;
- / é -Below 8.4m: stiff =y %8
-9 END OF TESTHOLE @ 8.8 m. No water and no 1
N slough on completion of testhole. ]
- 680
N 4 day waterlevel reading: 7.09 m bgs. ]
N 10 18 day waterlevel reading: 7.02 m bgs. ]
i 679
11 ;
- 678
- 119 Dot ]
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
“s’ 17505 - 106 Avenue
R S e s L Emonton, A8 1oy e | REVIEWED BY: R Evans COMPLETION DATE: 10/11/12
" geor 7 TAL - MATERIALS - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-402.GPJ JRPV2_6.GDT 22/11/12

PROJECT: Riverview Pre-Purchase 184 Street and 23 Ave NW

| PROJECT NO: 1166-402 BOREHOLE NO: 2012-1

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 685.98 m

OWNER:

LOCATION: As per site plan

SAMPLE TYPE [JSHELBYTUBE [ MCORESAMPLE  [X]SPT SAMPLE lcRAB sAMPLE  [][]NO RECOVERY
BACKFILL TYPE [l senToNiTE [ ]PEA GRAVEL ([l sLoucH fa]GrouT [/JDRILLCUTTINGS ~ [Z}SAND
=13 w APOCKETPEN. (kPa)A E
—~ [} . a,
Eg 2| | SOIL % < 100 200 300 400 OTHER ™| -
= | > n w = =]
oo | N > o IS
A g3 DESCRIPTION g n PLASTIC  MC.  LIQUID DATA >
o e w
7] =
o 20 40 60 8
5 B -
: OR | TOPSOIL 300 mm ” ]
- CLAY : silty, medium plastic, moist, very stiff to ]
- % friable, brown and grey ]
1 % g 685
: % | ]
-2 % 684
-3 / - 683
- / CI-CH - :
- % -Below 3.4m: stiff, trace oxides ]
= Z X 662
: % - ]
-5 % 681
E .‘é 58m B E
6 SILT : clayey, non tolow plastic, moist to very =L 6802
- moist, soft to very soft, sensitive, grey = ]
- || - % ]
E E : Iublﬁ Sulghates: Moderate i % E
-_7 :..|-Non-plasti % 679__
. ML -] 1
: - E/NEE
8 =1 678
- -Free water noted in SPT at 8.4m [|-] .
-9 END OF TESTHOLE @ 8.8 m. 0.61 m of water 677
N and no slough on completion of testhole. ]
- 7 day waterlevel reading: 6.67 m bgs. ]
- 28 day waterlevel reading: 6.84 m bgs. ]
10 676
C1 675~
C 119 oot ]
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
l"oc 17505 - 106 Avenue
T+~ e Edmonton, A8 15 17| REVIEWED BY: C Watson COMPLETION DATE: 22/10/12
- - TAL - s - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-402.GPJ JRPV2_6.GDT 22/11/12

PROJECT: Riverview Pre-Purchase 184 Street and 23 Ave NW

| PROJECT NO: 1166-402 BOREHOLE NO: 2012-2

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 685.93 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ CORESAMPLE  [X]SPT SAMPLE lcRAB sAMPLE  [][]NO RECOVERY
BACKFILL TYPE [l senToNITE [ ]PEA GRAVEL ([l sLoucH fa]GrouT [/JDRILLCUTTINGS ~ [Z}SAND
=13 w A POCKETPEN. (kPa)A E
—~ [} . a,
Eg 2| | SOIL % < 100 200 300 400 OTHER ™| -
= | > n w = =]
oo | N > o IS
88| = DESCRIPTION z| » PLASTIC  MC.  LIQUID DATA 3
=| 0o = — e |
7 <
o 20 40 60 8
5 e :
: OR | TOPSOIL 300 mm ” ]
- CLAY : silty, high plastic, moist, stiff to friable, -
- % brown and grey .
1 % g 685
5 % | ]
- / oH © |shelby Tube: 1
- ©-| QU: 249 kPa .
- / © | DD: 1544 Kg/n? ]
N / MC: 30.1 % 683
-3 , - ]
. / -Below 3.1m: trace oxides | ¢ |PL=209 LL=631 MC.=340 ]
¥ % © |soluble Sulphates: Negligible ]
-4 Z X 662
s % -Below 4.6m: very silty, soft | ;
-5 / 681
- = / Cl = E
: A 58 m | ]
6 SILT : clayey, low plastic, moist to wet, soft to =11 680
- very soft, sensitive, grey m = ]
-7 X ) 6]
: ML - ]
. - - ]
= g 678—:
i - - ]
-9 END OF TESTHOLE @ 8.8 m. 0.91 m of water 677
N and no slough on completion of testhole. b
- 7 day waterlevel reading: 5.25 m hgs. ]
C 28 day waterlevel reading: 5.2 m bgs. b
10 y g 9 676—:
1l 675—:
C 119 Do ]
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
l"oc 17505 - 106 Avenue
T+~ e Edmonton, A8 15 17| REVIEWED BY: C Watson COMPLETION DATE: 22/10/12
- - TAL - s - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-402.GPJ JRPV2_6.GDT 22/11/12

PROJECT: Riverview Pre-Purchase 184 Street and 23 Ave NW

| PROJECT NO: 1166-402 BOREHOLE NO:

2012-3

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 680.92 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ MCORESAMPLE  [X]SPT SAMPLE lcRAB sAMPLE  [][]NO RECOVERY
BACKFILL TYPE [l senToNiTE [ ]PEA GRAVEL ([l sLoucH fa]GrouT [/JDRILLCUTTINGS ~ [Z}SAND
o) o APOCKETPEN. (kPa)A E
— [l . a,
E S| SOIL % < 100 200 300 400 OTHER ™| -
<= > 73] w = =]
o | » > o IS
g | = DESCRIPTION g » PLASTIC ~ MC.  LIQUID DATA ke
o e w
@ &
0 4 60 8
- 0 TOPSOIL N = 1
- OR =7 -
5 750 mm - ]
C CLAY : silty, sandy, low plastic, moist to very =1 680
1 CL | moist, soft, grey 12m 6 o ]
N CLAY : very silty, medium plastic, moist, soft, - .
N / Cl brown, trace oxides . -1 b
C _é 1.8m -] ]
) SILT : clayey, non to low plastic, very moist to =[] 679
N wet, soft, sensitive, brown T ]
- 678
_3 -
- | :
:_ 4 X 3 677—:
: ML ;
- - .
s 676
g -Below 5.2m: grey : ) :SI\(I)cI)LﬁbIF?I E'lssulphates Negligible ]
n 5 ]
:—6 675
: - ]
S - 674
B END OF TESTHOLE @ 6.9 m. No water and ]
C 4.57 m of slough on completion of testhole. ]
C 7 day waterlevel reading: 0.83 m bgs. ;
C o 28 day waterlevel reading: 0.78 m bgs. 673
:_9 672—:
:_10 671—:
=0 670
C 119 . 1
LOGGED BY: L Falk COMPLETION DEPTH: 6.86 m
l"oc 17505 - 106 Avenue
i Pcen!s':’ﬂﬁ&lnmm B B ho6-ay05. | REVIEWED BY: C Watson COMPLETION DATE: 22/10/12
. TAL - S - Fax: (780) 489-0800 Page 1 of 1




JRP 1166-402.GPJ JRPV2_6.GDT 22/11/12

PROJECT: Riverview Pre-Purchase 184 Street and 23 Ave NW

| PROJECT NO: 1166-402

BOREHOLE NO: 2012-4

CLIENT: Qualico Developments West Ltd.

DRILL METHOD: Solid Stem Auger

ELEVATION: 684.69 m

OWNER: LOCATION: As per site plan
SAMPLE TYPE [JSHELBYTUBE [ CORESAMPLE  [X]SPT SAMPLE lcRAB sAMPLE  [][]NO RECOVERY
BACKFILL TYPE [l senToNiTE [ ]PEA GRAVEL ([lsLoucH fa]GrouT [/JDRILLCUTTINGS ~ [}SAND
% |0 Fon A POCKETPEN. (kPajA =
—~ [} . a,
Eg 2| | SOIL % = 100 200 300 400 OTHER ™| C
= | > n w = =]
oo | v ) o <
g8 | = DESCRIPTION gl » PLASTIC  M.C.  LIQUID DATA 3
=| O = ]
7 =
o 20 40 60 8
- 0 TOPSOIL Lo ]
N OR ]
C 600 mm b
- CLAY : silty, medium to high plastic, moist, firm 684
C g / to stiff, brown and grey ]
N % -Below 0.9m: stiff to very stiff ]
s % 683
:_2 / ) E
N / © |PL.=200 LL.=536 MC.=243 ]
- / : |Soluble Sulphates: Negligible 1
F / CI-CH 6827
-3 i % ﬁ% .
F % ; " 681
- / . |Shelby Tube: .
4 1 QU: 123 kPa ]
s _ : | DD: 1398 Kg/n' ]
- -Below 4.3m: trace oxides | MC:35.6% ]
s / 680
-5 . . . 1
- / C -Below 5.0m: very silty, medium plastic, soft ]
N7 55m | ]
- SILT : clayey, non to low plastic, moist to very 1 679
- moist, soft, slightly sensitive, brown — B
- -Below 6.1m: grey | .
: : V] 678
C ; . |-No recovery of SPT at 6.9m | ]
- ML | .
- 1 677
-8 H ]
s [[]] 676
-9 END OF TESTHOLE @ 8.8 m. 1.52 m of water ;
N and 0.3 m of slough on completion of testhole. ]
: 7 day waterlevel reading: 3.49 m bgs. 675—:
- 10 28 day waterlevel reading: 3.54 m bgs. ]
: 674
11 ;
- 119 T 673
LOGGED BY: L Falk COMPLETION DEPTH: 8.84 m
l"oc 17505 - 106 Avenue
T+~ e oo ey | REVIEWED BY: C Watson COMPLETION DATE: 22/10/12
. TAL - s - Fax: (780) 489-0800 Page 1 of 1




Hoggan Engineering & Testing (1980) Ltd.

APPENDIX B
Watertable Plan, Quarter Section Plan, Soil Category Chart, Soil Category Plan

Geotechnical Report - Riverview Neighborhoods 1-3 File # 6004-32
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SLOPE STABILITY ASSESSMENT

PROJECT: Proposed Riverview Neighbourhoods 1-3
Wedgewood Creek
LOCATION: 199" Street and 23" Avenue NW

Edmonton, Alberta

CLIENT: Ownership Group
c/o Stantec Consulting Ltd.
10160 — 112" Street
Edmonton, Alberta
T5K 2L6

ATTENTION: Nick Dyjach

1.0 INTRODUCTION

This report presents the results of the subsurface investigation made on the site of the
proposed Riverview Neighborhood development in Edmonton, Alberta. The objective of the
investigation was to assess the stability of the existing Wedgewood Creek natural slope within the
neighborhood and provide geotechnical discussion and recommendations based on the assessment,
including development setbacks from the top-of-bank. Authorization to proceed was received from
Nick Dyjach of Stantec Consulting Ltd. Fieldwork for the project was completed in September
to December 2013.

Hoggan is also performing the Riverview Neighborhood geotechnical investigation for
the site and other lands to the south and east and this investigation and this NSP work is

described in a separate report.

20 SITE DESCRIPTION

The proposed development is located in southwest Edmonton, Alberta, on the south and
east side of Wedgewood Creek. The intersection of 199 Street and 23 Avenue NW is adjacent to
the subject site. A power line is present onsite and crosses the creek in the eastern portion of the
project. There is a break in the study boundaries at this location. Overall, the site tablelands

Slope Stability Assessment — Wedgewood Creek File # 6004-32
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consisted of open flat to rolling terrain all of which is being farmed. The boundaries of the slope
assessment are shown on a plan in Appendix A and consist of existing 215 Street on the west and
existing 199 Street on the east. Only the south/east side of the creek valley was assessed by our
study. Not the entire Wedgewood Creek ravine within Riverview Neighborhoods 1-3 is included
in the scope of this report. There is an area of existing houses east of 199 Street that were not
analysed in this assessment.

Wedgewood Creek is a tributary to the North Saskatchewan River and has its head waters
west of the city in Parkland County. The height of the slope within the assessment scope ranges
from 7 meters at 215 Street to 14 meters at 199 Street. The creek valley is undeveloped except
for the existing streets at the two project ends which have earthen berms across the valley with
culverts carrying the creek flow through the fill.

The proposed neighborhood planning places mainly residential development along the
project top-of-bank.

Access to the testholes was gained off 199 Street, 215 street, and 23 Avenue.

3.0 EXISTING REPORT REVIEW

A search for geotechnical information was requested from the City of Edmonton
Engineering Services Library and resulted in no existing reports for the study area.
Hoggan, and our affiliate firm J.R. Paine & Associates Ltd., performed the following
investigations on the subject site:
e Preliminary Geotechnical Assessment, Riverview Lands, 199" Street and 23" Avenue NW,
Edgemont Subdivision, Edmonton, Alberta, JRP File #1166-401, December 2012.

e Slope Stability Assessment, Proposed Edgemont Neighborhood, North and West Bank of
Wedgewood Creek, 215 Street and 35 Avenue, Hoggan File #6004-22, June 2010.
Hoggan reviewed the above noted reports and found the soil conditions encountered in the

existing report testholes to be basically the same as encountered in the subject slope study.
Hoggan was also supplied the following Report for our review:

e Erosion Study for Wedgewood Creek at Edmonton, Golder Associates Ltd., Report Number
12-1373-0047, December 2012.

Slope Stability Assessment — Wedgewood Creek File # 6004-32
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The Golder Report contained several considerations for the slope stability of Wedgewood
Creek at this site. The site reconnaissance found no erosion risk sites in the slope assessment
area, although 17 sites were found downstream of 199 street, northeast of the slope site. The
predicted increased Creek flow above historical levels due to land development in the Creek
watershed was 11% and the Report stated no widespread erosion should occur from this
increased flow. The Report stated that beaver activity greatly reduced the flows in the Creek and
such rodent activity should be maintained for all future development. Hoggan agrees with this
recommendation based on our slope analysis and site observations. The undersized culverts at
215 street and 199 Street were also stated in the Report to reduce Creek flows and reduce
erosion. Any changes to these culverts should consider the erosion effects, stated the Golder

Report.

4.0 FIELD INVESTIGATION

The soils investigation for this project was undertaken in September to December 2013
utilizing a truck mounted drill rig owned and operated by Mobile Augers and Research Ltd. of
Edmonton, Alberta and SPT Drilling Ltd. of St. Albert, Alberta. A total of six testholes were
drilled in the proposed project area as part of this investigation, as shown on the attached site plan.
The testholes were advanced to depths between 13.4 and 31.0 meters below ground surface. The
testholes were advanced at locations chosen, and surveyed by Hoggan.

The testholes were advanced with 150-millimeter diameter solid or hollow stem augers in
1.5-meter increments. A continuous visual description was recorded on site, which included the soil
types, depths, moisture, transitions, and other pertinent observations. Disturbed samples were
removed from the auger cuttings at 750-millimeter intervals for laboratory testing. Standard
Penetration Tests c/w split spoon sampling or Shelby Tube samples were also taken at regular 1.5-
meter intervals in the testholes.

Following the drilling operation, slotted piezometric standpipes were inserted into all
testholes for watertable level determination. The testholes were backfilled with cuttings, with a
bentonite seal placed at the surface of the testholes. Watertable readings were obtained between 1

and 58 days after drilling.
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5.0 LABORATORY TESTING

All disturbed bag samples returned to the laboratory were tested for moisture content. In
addition, the plastic and liquid Atterberg Limits and soluble soil sulphate concentrations were
determined on selected samples. The Shelby Tube samples were tested for unconfined compressive
strength and dry density. Lab results are included on the attached testhole logs located in the

Appendix.

6.0 SOIL CONDITIONS

A detailed description of the soils encountered is found on the attached testhole logs in the
Appendix. In general, the soil conditions at this site consisted of topsoil, underlain by a native
deposit of clay. Layers of silt material were encountered in some testholes. Within the deeper
testholes, clay till was encountered below the silt or clay. The geology of the soils is given in
Section 10.0.

TOPSOIL
Surficial topsoil was the first soil encountered in the majority of the testholes. This

material was generally moist, black in color, and extended to between 50 and 750 millimeters
below ground surface (BGS). Topsoil depths are known at the testhole locations only and may

vary between testholes.

CLAY
In all of the testholes, a lacustrine clay material was encountered near the surface. The

material was typically brown to grey in colour, soft to stiff, silty to very silty, low to high plastic,
and damp to wet. With depth, the clay material typically became very silty, soft, moist to wet, and
very sensitive or transitioned into silt. Within the high plastic clay, slicken sides were noted.
Within the low plastic layers, odd high plastic seams were noted. The moisture content of this
material was typically between 10 and 40 percent. Atterberg Limit tests on this soil revealed
plastic limits between approximately 16 to 20 percent, and liquid limits from approximately 29 to
78 percent. Standard Penetration Test “N” values were normally in the range of 2 to 19 blows

per 300 millimeters. Testholes 2013-20 and 2013-21 were terminated within this clay material.
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SILT
Silt was encountered in Testhole 2013-16 below the lacustrine clay material noted. The silt

material was typically clayey, sandy, low plastic, moist to wet, firm to very soft, grey, trace to very
sensitive. Moisture contents typically ranged from approximately 27 to 36 percent. Atterberg Limit
test on this soil revealed plastic limit of 21.1 percent, and liquid limit of 29.4 percent. Standard

Penetration Test “N” values were in the range of 5 to 7 blows per 300 millimeters.

CLAY TILL

Below the silt or clay, clay till material was encountered in Testholes 2013-16 to 2013-19
at depths between 11.9 to 16.6 meters BGS. This clay till material was typically silty, sandy to
very sandy, medium to high plastic, moist to very moist, firm to very stiff, brown and/or grey in
color and featured trace coal, gravel and sand pockets or lens. Within the clay till sand seams
and/or layers were encountered in several of the testholes. Moisture contents typically ranged
from approximately 12 to 29 percent. Standard Penetration Test “N” values were typically in the
range of 10 to 50 or higher blows per 300 millimeters. Testholes 2013-16 to 2013-19 were

terminated in this clay till material.

At the completion of drilling, variable accumulations of free water and/or slough material
were noted in some of the testholes. Only testholes that were found to have water and/or slough

material accumulation at the completion of drilling are shown in the table below:

Groundwater Seepage And Sloughing Conditions At Completion

Approximate Water Thickness At Hole | Approximate Slough Thickness At Hole
Testholes Bottom (m) Bottom (m)
2013-16 dry 11.20
2013-19 12.65 12.65
2013-20 3.05 none

7.0 GROUNDWATER CONDITIONS

The groundwater table within this study was variable, with low to moderate readings. It
should be noted that water table levels may fluctuate on a seasonal or yearly basis, with the

highest readings obtained in the spring or after periods of heavy rainfall. The readings below
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should be below the seasonal average levels, as they were recorded in the months of November,

December and January. Three sets of water table readings were taken, with the results as follows:

Groundwater Table Readings
Riverview Neighbourhood 1-3, Wedgewood Creek Slope Assessment
(Metres Below Ground Surface)

Surface Date Depth(days) Watertable Elev.
Testhole |Elev. (m) Drilled Initial Second Third | Elevation (m) Date
2013-16 690.3 Nov. 8,2013 | 9.05(11) | 9.17 (25) | 9.13 (62) 681.3 Nov. 19
2013-17 689.3 | Nov.12,2013| 7.72 (7) 7.8 (21) | 7.68 (58) 681.6 Jan. 4/14
2013-18 689.2 | Nowv. 13,2013 | 16.0(6) | 11.8(20) | 8.98 (57) 680.2 Jan. 4/14
2013-19 689.1 | Nov. 13,2013 | 16.40 (6) | 12.49 (20) | 9.1 (57) 680.0 Jan. 4/14
2013-20 689.9 | Nowv. 13,2013 | 4.82(6) | 4.85(20) | 4.92 (57) 685.1 Nov. 19
2013-21 689.1 | Nowv. 12,2013 | 4.96 (7) | 5.04 (21) | 5.05 (58) 684.1 Nov. 19

8.0 AIR PHOTO REVIEW

Several sets of aerial photography covering the subject site and surrounding area were

obtained from the City of Edmonton Mapping Department and the Alberta Sustainable Resource

Development Library with the years of the photos attained as follows:

Year Viewed

1962
1974
1993
2001

Scale

1:31,680
1:12,000
1:20,000
1:20,000

Photos dated 2004 and 2012 were viewed on Google Earth. The photos were carefully

reviewed for slope stability considerations and copies of selected photos are located in Appendix

B.

All of the air photos showed the Wedgewood Creek area within the study boundary to

remain the same shape. No signs of slope movement were observed in any of the photos. The

viewed photos had no signs of toe erosion observed. The creek flow appeared slow in all the

photos, likely due to the beaver dams evident in all of the photos.

Slope Stability Assessment — Wedgewood Creek
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9.0 SITE OBSERVATIONS

The south/east side of the Wedgewood Creek slope was visited by the writer over several
days in the Fall of 2013 in order to observe the ground conditions and slope stability issues. The
following observations and discussion are provided and it starts spatially at the west end of the
project at 215 street and moves eastward to the end of the project at 199 Street. No snow cover
was present during any of the site visits.

The Creek valley is filled in across 215 Street at the start of the project. The slope height
is relatively small at approximately 8 meters and the slope angle is approximately 3H:1V or
shallower. Vegetation cover is dense with grasses, bush, poplar and the odd spruce tree. The
observed toe erosion was minimal and not a concern. A beaver dam was present in this area and
several more dams were observed throughout the study scope. An old slump was observed which
was approximately 25 meters wide. The slump was not recent as all of the vegetation cover was
upright and unaffected by the slump.

At the start of the first tributary ravine east of 215 Street, a possible crack was observed
near the top-of-bank. It appeared as a small depression in the ground. No signs of recent
movement were observed on the slope in the depression area. The slope was steeper in this zone
at approximately 2H:1V. An old scarp was observed in the southern portion of this first tributary.
Similar to the other observed scarp, the vegetation was unaffected overtop the area.

The first tributary area was well vegetated and the ravine bottom was dry with slight
erosion observed. Old slump blocks were observed in the south portion of the ravine.

The slope area east of the first tributary had no slope concerns observed and was well
vegetated with slope angles of 3-5H:1V. The exceptions were two areas of toe erosion observed
where the ground formed a peninsula out from the top-of-bank. Some bare ground was observed
in these areas although the water was not adjacent to the slope at the time of our visit. Beaver
dams in the area had virtually stopped the creek flow. The toe areas were vegetated below the
bare soil. Toe erosion was deemed not to be concern for setback determination in these two areas

due to the erosion location being away from the main slope.

Slope Stability Assessment — Wedgewood Creek File # 6004-32
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The second tributary ravine was well vegetated with no concerns. At the junction of the
tributary and the creek, erosion was observed approximately 0.6 meters deep at the ravine
bottom. No flow of water was present during our visit.

East of the tributary the slope was well vegetated with no signs of toe erosion. An area of
dense spruce trees was observed. Overall slope angles were approximately 3 to 5H:1V. Some
hummocky areas were observed but were deemed not a concern for setback values. There was
one area of a likely old large slump just south of the powerline crossing where the slope from the
top-of-bank was steeper for a portion then became shallower. The top-of-bank area was circular
shaped at this old slump. The slope movement appeared relatively old in age as the vegetation
was unaffected by the slope and large spruce trees were present on the slope. No setback increase
was deemed necessary for this old movement area.

The slope portion below the powerlines is technically outside the scope of this report
however observations were made of the ground. The slope was void of any large trees except at
the slope toe where large spruce were present, likely because the powerlines require the tree
clearing to avoid contact. There was one concern observed which was an erosion gully located at
the south end of the powerline ROW. Small slumps were observed in the gully. A shallow trough
in the farmland was noted that lead up to the gully and likely supplied the run-off that caused the
erosion. This erosion gully should not affect the adjacent slopes in the study boundaries provided
the land development removes the trough that leads to the slope. This trough can be seen in air
photos and starts from a low area adjacent to 199 Street.

As noted in the air photo section, the second tributary also has a shallow trough that leads
to it and likely supplies run-off to the ravine. Land development design in this location should
also reduce the flow to the tributary.

North of the powerlines, the slope continues to be well-vegetated and have angles of 3 to
7H:1V. Very slight toe erosion was observed in one area just north of the powerlines but was
deemed not an issue. Some small slumps less than 1 meter high were observed at the slope toe
but were also deemed not an issue. The trees for a portion of the slope carried over the top-of-
bank onto the prairie surface away from the top-of-bank. The edge of the trees is not the top-of-
bank for this slope portion. Some old slumping was observed at the top-of-bank in one area but it
was small in nature and not deemed an issue. The vegetation was unaffected in the area and the

overall slope remained at 3H:1V.
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One area of old slope movement was observed near the north end of the study scope
consisting of a 3-4 meter ridge, some bare soil, and fallen trees; all of which were in the bottom
one-third of the slope. No toe erosion was observed in this area. An old dirt road was present in
this area as well, the construction of which may have formed the observed ridges and caused

some of the slope movement. No signs of recent movement were observed in the area.

10.0 GEOLOGY

The geology of the site starts with the deposition of the bedrock soils in shallow seas
present during the Cretaceous period. Clayey sandstone, shale, and bentonitic mudstones were
formed at the bottom of these seas and are termed the Horseshoe Canyon Formation (Khc) of the
Edmonton Group. For the Wedgewood Creek site, bedrock was not encountered in the testholes
as is therefore not a factor at this site.

Long after the bedrock formation, but before the ice age, a river flowed through the
Edmonton area which also had several significant tributaries. Deep granular deposits termed
Saskatchewan sands and gravels were formed in this river. This river was not the North
Saskatchewan River as this flowed after the ice age came and went.

The next major geologic event was the several advances of large ice sheets across most of
North America. These large ice sheets plowed along the bedrock, then deposited a mixture of
clay, silt and sand during their retreat, termed glacial clay till. A large lake formed over much of
Edmonton near the end of the ice retreat. This lake deposited clay and silt soils, termed Lake
Edmonton deposits. Aeolian deposits are present north of the site but no such soils were
encountered in the site testholes.

The North Saskatchewan River flowed through central Edmonton after the glaciers
retreated and Lake Edmonton had emptied, initially downcutting its valley into the lacustrine
clays and glacial clay tills. Approximately 6500 years ago, the River bottom hit the harder
bedrock soils and started migrating laterally. It was during the down cutting of the River that its
tributaries formed downcutting their own valleys. Wedgewood Creek is one of these tributaries
to the North Saskatchewan River.

The clay and silt encountered in the testholes are considered Lake Edmonton deposits

while the clay till encountered below is considered a glacial deposit.
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11.0 SOILS DESIGN PARAMETERS AND COMPUTER ANALYSIS

For slope stability modeling using GSlope software, the soil properties including unit

weights and effective strength parameters were required. These values as summarized below
were determined from evaluation of the field and laboratory data outlined in this geotechnical

report and our experience in the Edmonton area.

Soil Type Unit Weight Effective Cohesion Effective Angle of
(KN/m?) (kPa) Friction
Y () (9]
Clay or Silt 19 0 23-25
Clay Till 20 5 30

The groundwater table for the slope analysis was raised 4 meters from the recorded
values to estimate the possible long-term rise in the watertable due to residential development.
For seasonal fluctuation consideration, another 0.6 meters was added to the recorded values. Itis
noted that this long-term developmental watertable rise was limited to a maximum 2.0 meters
below the existing ground surface as house basement weeping tile groundwater collection should
prevent the watertable from rising higher.

It is noted that the effective cohesion value of the clay till is relatively low however the
stability analysis showed a higher cohesion value in the till does not raise the slope factor-of
safety (FOS). Raising the effective cohesion till value does not affect the setback analysis.

GSlope slope stability software and Bishop’s Modified Method were utilized to obtain
theoretical (FOSs) for the slope sections surveyed onsite. The point of interception of the ground
surface with the 1.5 FOS and the 1.3 FOS were obtained for each section. Circular slip surfaces
were deemed appropriate for the computer analysis and translational failure surface were not
deemed necessary. Drawings showing the GSlope analysis along with the slope profiles are
located in Appendix C.

The slope profiles utilized in the GSlope computer analysis were produced at locations
chosen by Hoggan from the LIDAR plans of the site supplied by Stantec. The profile locations

were selected as representative of the various portions of the overall slope profiles. A
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surveyed/geo-referenced top-of-bank line was also forwarded to our office by Stantec and was
stated to be the official top-of-bank line as defined in the City of Edmonton top-of-bank Policy
C542. The LIDAR data is located in Appendix B and profile locations are shown on a drawing
located in Appendix C.

12.0 SLOPE DISCUSSION AND RECOMMENDATIONS

In general, the purpose of this slope stability assessment is to provide recommended
setback distances from the top-of-bank so that for the 150 year design period, any future slope
movement will not affect the development on the prairie surface. The juxtaposition is also
important in that setting development away from the top-of-bank helps reduce the human impact
on slope stability. This human impact is well documented in reviewed literature by others.
Recommendations are provided later in this report that will help limit the impact of development
on the slope. Land development in the City of Edmonton is guided by the Top-of-bank Policy
C542 (2010) which should be followed for this project.

Setback distances were determined for this project based on all of assessment data,
observations, and computer stability analysis. Engineering judgement was also used in

establishing these distances and they are shown in the following table:

Recommended Setback Distances (m)
Wedgewood Creek

Cross Section Property Line/Road Building Setback SWME and Water
Setback Features
8c 20 25 75
9C 10 15 50
10C 10 15 50

The above recommended setbacks are shown on site plans in Appendix C. The setback
distances should be measured from the established top-of-bank survey line as prepared by

Stantec Consulting Ltd. Thus the setbacks can be geo-referenced from this recorded survey line.
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It is noted that Hoggan modified this line in some areas to make it straighter and easier to
measure the setbacks from. This modification always moved farther away from the Stantec top-
of-bank line.

Based on our site observations and the Golder Erosion Study, the slope setbacks at this
site do not require any allowance for future toe erosion.

It is considered general practice to setback buildings to a FOS of 1.5 or greater and roads
to a FOS of 1.3 or greater, and this is also the City of Edmonton Top-of-Bank Policy (C542).
Unoccupied structures such as decks and gazebos are considered acceptable to adhere to the
UDL setback with care taken not to rigidly attach these structures to any buildings.

The protection of private property and public walkways in the City of Edmonton is not so
universally accepted as buildings and roads. The developer, City of Edmonton, and future lot
owners all have different perspectives on the acceptable risk for these items. It is understood that
FOS of 1.3 is assigned to private property in the City of Edmonton top-of-bank policy. Hoggan
has followed these items in our analysis and has provided a second line on our drawings showing
the urban development line (UDL) which is another name for the road and property setback line.

The current City of Edmonton Policy states that a minimum 10 meter setback from the
top-of-bank is required for property lines and roads for all new development. It is understood that
the City of Edmonton Policy allows walkways within the area of the Top-of-bank and the
development setback. Hoggan sees no site specific stability reasons not to follow this walkway
policy.

The current City of Edmonton Policy states that in slope areas of higher geotechnical
risk, a top-of-bank road should be the predominant development type. In our opinion, none of the
slopes in this study are a high enough risk for this policy item to apply.

The following design and construction recommendations are very important to help
maintain the stability of the slope and limit the human impacts upon the river bank.

Park walkways should not concentrate surface water run-off at any locations on the top-
of-bank. Asphaltic concrete walkway surfacing is acceptable for this site. Disturbance to the
existing vegetation should be minimized and the vegetation replaced where disturbance occurs
outside the path area. Walkways should be set as near to the development setback line as

possible. Hoggan should review walkway locations prior to final design.

Slope Stability Assessment — Wedgewood Creek File # 6004-32
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All structures adjacent to the top-of-bank setbacks should have weeping tile and roof
leaders connected to the storm sewer. Lot grading should direct water away from the ravine
where possible. Split drainage of the top-of-bank lots is acceptable. No water should be allowed
to collect or concentrate, and drain over the top-of-bank. A small amount of diffuse surface lot
drainage is acceptable. Any surface erosion should be immediately corrected and vegetation
started to prevent further erosion.

No fills or other loads should be placed within the top-of-bank and property line or road.
Fills on top-of-bank lots should be limited to 0.5 meters. Fills of greater depths should be further
analysed by Hoggan for the effect on slope stability. No over bank dumping should be allowed.
Slope below the top-of-bank should not be disturbed, unless properly engineered and maintained
for features like public stairs or walkways for ravine access.

It is good practice for top-of-bank development that sources of water should be
eliminated or minimized. Lawns should not be over watered and significant vegetation free
areas should not be utilized. Swimming pools, ornamental ponds, and other bodies of water are
not recommended within 50-75 meters of the top-of-bank. In addition, no underground
automatic watering should be permitted within 50-75 metres of the top-of-bank as leaks in these
pipes can go unnoticed for a long time. Stormwater management facilities are not recommended
within 50-75 meters of the top-of-bank unless further analysis is performed. These water feature
setbacks are shown on the drawings in Appendix C.

All underground utility lines, especially waterlines and hydrants, near the top-of-bank
should be carefully constructed to help prevent leaks. The standard exfiltration rates from well-
constructed sewers should not affect the stability of the subject slopes provided the setbacks are

maintained.

13.0 CLOSURE

This report has been prepared for the exclusive and confidential use of Qualico
Developments West Ltd., Walton Development and Management LP, City of Edmonton, MMM
Group, Stantec Consulting Ltd., and their authorized agents. Use of this report is limited to the
subject Wedgewood Creek site only. The recommendations given are based on the subsurface soil

conditions encountered during test boring, current construction techniques and generally accepted

Slope Stability Assessment — Wedgewood Creek File # 6004-32
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engineering practices. No other warranty, expressed or implied, is made. Due to geological
randomness of many soils formations, no interpolation of soil conditions between or away from the
testholes has been made or implied. Soil conditions are known only at the test boring location.
Should other soils be encountered during construction or other information pertinent becomes
available, the undersigned should be contacted as the recommendations may be altered or modified.

With regards to the slope stability assessment conducted for the subject property, the
Owner(s) should be aware that our analysis has endeavoured to describe the risk of developing at
this site, and limit the risk with engineering analysis. The risk can only be limited and not
eliminated, therefore slope movement risk must be accepted by all current and future landowners.

We trust this information is satisfactory. If you should have any questions, please contact
our office.

Yours truly,
HOGGAN ENGINEERING & TESTING (1980) LTD.

Rick Evans, P. Eng.

Manager, Geotechnical Engineering

Reviewed by,
Abe Rahime, P. Eng.

APEGA Permit to Practice #P3691

HADATA 2014\6004 Stantec\6004-32(Curr) Slope Riverview NB1-3\Report\hr]113sta.docx
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APPENDIX A
Site Plans and Testhole Logs
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PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-16

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Solid/Hollow Stem

ELEVATION: 690.3 m

OWNER: Ownership Group

LOCATION: As per site plan

SAMPLE TYPE [/]SHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE IGRABSAMPLE  [[]JNO RECOVERY
BACKFILL TYPE [l sENTONITE [ ]PEA GRAVEL [[T]]sLouGH f.JGRoOUT DRILL CUTTINGS ~ [-]SAND

o} o A POCKETPEN. (kPa) A E

E o (=) & 2 -\ =

= |2 m % SOIL e = 100 200 300 400 OTHER E

S | »w| = o =

a8 3 § 4 DESCRIPTION g w PLASTIC ~ MC.  LiQuID DATA 3

= L

@ » 0 4 60 80
-0 OR | TOPSOIL : very sandy, very silty, non to low 350 mm 690
g plastic, moist, friable, dark brown to black 57 ]
= SILT : sandy, non to low plastic, friable, light X 5 % E
g brown to black, trace organics 09 689
- ML | -Below 0.6 m: light brown, no organics A® E
-2 - Below 1.2 m: moist to very moist 195 E
g L1a® 688
g 27m 15 ;
- 3 CLAY : silty, sandy, low plastic, very moist, soft to 21.1 E
- cL | friable, light brown D by 667
- 24 ]
- 40m LY E
F4 % CLAY : silty to very silty, medium plastic, moist to > 10 d 686
g / very moist, stiff, brown and grey mottled, trace 5 E
o / oxides D ny :
g / A9, 685
g / cl X 10 A'®: E
6 / 38 E
S / - Below 6.1 m: very moist, firm, olive grey to dark A hd 684
- rey, trace coal 39.3 E
i7 14 ey 7.0m A 3!6 E
g SILT : trace clay, low plastic, wet, soft to firm, 5 |a o =
g brown, trace oxides gA ;
- g - Below 7.6 m: very soft, olive grey D " ]
E A ) =
g X 6 A %4 g
—9 321 E
g - Below 9.1 m: wet, oli to dark 4 PL =211 LL =294 MC.=321 =
= GIOW 5.1 - e, allve grey o dark grey 21'29'343 Soluble Sulphates: Negligible E
= A 3
;10 [ %1 680j
g 27 ]
;11 - Below 10.7 m: clayey, low to medium plastic in 4 e ]
E seams, dark grey, trace sensitive | 3$1 6793
E ML X 5 4 W ]
- 12 g E
- - Below 12.2 m: wet, very soft, dark grey D 4 L4 678
- 334 Sieve Analysis ]
= A Gravel: 0 % E
- x| 6 4 D Sand: 25 % 6773
g 318 Fines: 97.5 % E
- 14 - Below 13.7 m: sensitive, trace free water 4 L E
= 312 676*:
- 7 4 o :
E-15 1
B A% 675
; 16 D A 2%5 ;
- 166m 7 a’e 674
g 77 CLAY TILL : silty, sandy, medium plastic, moistto 138 — E
17 / very moist, stiff, dark grey, trace coal and gravel = E
g , St ) 17.6 —/ 673
: % 2n | § . B -
—18 cl -] 3
: / & 1 672
w7 I, e
E /Z X 22 14.’ i -At 19.1 m: to much slough in B E
- : testhole, switched to hollow stem ||~ E
- 20 [T1 E
Bl ] N - 17505 - 106 Avenue LOGGED BY: D. Trommelen COMPLETION DEPTH: 31.00 m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Eg;n:em?;éoA)B“S-gs-g7:)%7 REVI EWED BY R EVanS COMPLET'ON DATE 11/8/13

Fax: (780) 489-0800 | Fig, No: 16 Page 1 of 2
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PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-16

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Solid/Hollow Stem

ELEVATION: 690.3 m

OWNER: Ownership Group

LOCATION: As per site plan

SAMPLE TYPE [/]SHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE IGRABSAMPLE  []]]NO RECOVERY
BACKFILL TYPE [l sENTONITE [ ]PEA GRAVEL [[]]]sLoucH " WJGROUT [”|DRILLCUTTINGS ~ [:-Z]SAND

o) o A POCKETPEN. (kPa) A E

— o = . (kPa x £

E g 2, SOIL = % 100 200 300 400 OTHER ol

= [ i w| 8

=8 wn =0 o — = =

g =283 DESCRIPTION g @ PLASTIC ~ MC.  LiQuiD DATA S} ] E

8 = = »W| W

» 0 40 60 80 o
P20 670
E Cl | -At20.6m: silty, sandy, medium plastic, moist to very 17 P a ]
21 % moist, stiff, dark grey, trace coal and gravel X 669
F 0 . . _ ;
g - At 22.0 m: hard drilling, possible rock near auger ., E
g tip ELCE 668 g
F-23 ;
g 667
g cl - At 23.6 m: moist, very stiff, dark grey, trace coal 32 Y A 1
?24 % and gravel X 6665
25
: -At 25.2m: no recovery ]I 21 6655
26 :
g 664
F 27 Z Cl | -At 26.7m: moist, very stiff, dark grey, trace coal and X 21 1%4 A E
B gravel 663
= |
g Z Cl | -At28.2m: hard, trace coal and bedrock pieces X 4 Iy i 662
29 ;
g 661
;30 % Cl | -At29.7m: hard drilling, poor recovery in SPT X 50@ 1" 1%6 A
g 660
31 ;
g END OF TESTHOLE @ 31.0 m. No water and 659
g 11.2 m of slough on completion of testhole. E
—32 Well 1: Slotted standpipe installed to 19.8 m. E
g 658
33 ;
g 657
34 , ;
g 11 day waterlevel reading: 9.05 m bgs. 656
g 25 day waterlevel reading: 9.17 m bgs. ]
35 62 day waterlevel reading: 9.13 m bgs. ]
g 655
E36 -
g 654
37 ;
g 653
38 -
g 652
F-39 ;
g 651
E 40 E
Bl ] N - 17505 - 106 Avenue LOGGED BY: D. Trommelen COMPLETION DEPTH: 31.00 m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Eﬂom:;‘t?;éaasg?g%%-, REV' EWED BY R EVanS COMPLETION DATE 11/8/13

Fax: (780) 489-0800 | Fig, No: 16 Page 2 of 2
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PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-17

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Solid Stem Auger

ELEVATION: 689.3 m

OWNER: Ownership Group LOCATION: As per site plan

SAMPLE TYPE []SHELBY TUBE [ Ml CORE SAMPLE DX]SPT SAMPLE [l GRAB SAMPLE [T]]NO RECOVERY
BACKFILL TYPE [l sENTONITE [ ]PEA GRAVEL [[T]]sLouGH f.JGRoOUT [ZIDRILLCUTTINGS ~ [*Z]SAND
= 4
_— | © R A POCKETPEN. (kPa) A |
E £13 SOIL ==z o w0 4 OTHER L =
g5 58 DESCRIPTION y B DATA -
o = — o w ©
] 3 34 g @ PLASTC ~ MC.  LiQUID @
Q= = ——e— i
» 0 40 60 80
£ 0 OR | TOPSOILIORGANICS 300 mm o 689
= Cl SILT : clayey silty to very silty clay, medium 12m ; 12 o
g I\ plastic, damp, friable - 28 688
3 -Below 1.1m: sandy / 296
x 87 A E
g / CLAY : silty, sandy, medium plastic, moist, stiff, X 8 » 687
F 3 / brown, trace oxides - "
/ -Below 1.8m: silty to very silty, odd high plastic & 6862
4 / seam, very stiff, brown and grey X 7 e 3
/ -Below 4.0m: soft, wet - N 6853
o l I T 664
g X 7 |A ® _ E
=6 o - 3 -
g ~ -Below 6.1m: trace sensitive b { 683
| ] ®3 E
g ! / -Below 7.0m: trace sand seams X 6 A 33. 682§
g -Below 7.6m: very moist to wet . "o =
: z . ’. 3 — 681
C g -At 8.5m: trace free water on SPT 91m B B
E CLAY : very silty, low to medium plastic, wet, very = - =1 6803
; 10 / soft, grey X 5 3‘! B 6795
/ CL-Cl — K3 B
11 335 IRE
g / X 9 e - E
- 12 122m 177 : -At 11.6m: testhole squeezing E
g / CLAY TILL : silty, sandy, medium plastic, moist, . A 677
13 stiff to very stiff, grey, trace coal, oxides and gravel A PL =138 LL =328 MC.=187 E
g / v ey g z 15 131g3 28 4 Soluble Sulphates: Negligible 676
g ) E
- / - 'S a 675
/ = 16 | e
15 / 17.5 E
g = a 6743
o /) ®.i
-0 / o u | e A 673
E 17 / -Below 16.5m: very stiff - 133 a
= 14.4 6723
E ¥ A E
= 5 % o | -At17.5m:sand in SPT, possible slough = 3 C a :
— s 4 671
19 1 a
g X 20 ® A 670
ézo % — 122 A E
§ 16.6 669%
s / = x| &t . ]
= / 147 660
g / f— .6 A E
E i :
= / > 30 10:28 A 667
E 16, E
23 / — [ ) E
Z - 184 666
24 END OF TESTHOLE @ 23.6 m. No water and no 665
g slough on completion of testhole.
E 25 Well 1: Slotted standpipe installed to 10.97 m. E
26
g 663~
27
g 662~
?28 7 day waterlevel reading: 7.72 m bgs. 661%
E 29 21 day waterlevel reading: 7.80 m bgs. E
" ] o - 17505 - 106 Avenue LOGGED BY: S MacFarlane COMPLETION DEPTH: 23.62m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Egg]:em?;éoA)B“S-g?g7E%7 REV' EWED BY R EVanS COMPLET'ON DATE 11/12/13
Fax: (780) 489-0800 | Fig. No: 17 Page 1 of 2
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PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-18

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Solid Stem Auger

ELEVATION: 689.2m

OWNER: Ownership Group

LOCATION: As per site plan

SAMPLE TYPE [/]SHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE IGRABSAMPLE  [[]JNO RECOVERY
BACKFILL TYPE [l sENTONITE [ ]PEA GRAVEL [[T]]sLouGH f.JGRoOUT DRILL CUTTINGS ~ [-]SAND

— n_%l a' = A POCKETPEN. (kPa) A E

\_E/ s @ » SOIL b = 100 200 300 400 OTHER =

32 || £9 wi n =

g |2 89 DESCRIPTION g @ PLASTIC ~ MC.  LiQuiD DATA E

8 = < L

» 0 40 60 80
E 0 SILT : very sandy, clayey, low plastic, damp to 6893
E ML | moist, friable, dark brown 1%137 ) E
= L Ato9m: . . , 1.1mZ " o A E
g -At 0.9m: approximately 100mm thick medium to 6883
g / high plastic clay lens, grey / 24 3
) / CLAY : very silty, medium plastic, moist, firm to 321 :
g / stiff, light brown, some grey regions 7 A 28.! 6675
- -Below 2.4m: very moist, soft to firm, trace oxides 572 E
= A e 686
E a %9 e
- % 7 s'e 685
8 308 E
: / A E
-5 Cl 281 E
- % g € 6847
g 9 |4 @ E
-6 / -Below 5.8m: very moist to wet, very soft, dark 231 6835
g / brown, slightly sensitive % E
g ] E
=7 / 7 %5 :
g 232 1
8 N N g% 17 E
% 8.8m 4 a4 @
—9 = CLAY : silty, sandy, medium to high plastic, moist, 289 _ _ _ E
- / firm to stiff, trace coal, oxides and gravel, till like 168y, 46 szlh I)I1eGéBuI;HLa't;s‘:‘?\'lggli'gi'tglzé_ 289
10 / -Below 9.8m: very silty, very moist, slightly sensitive 10 = 338 6795
g / CI-CH 214 E
1 % s E
- 22 678
- 8@ 3
E 119m Q 12 * E
12 CLAY TILL : silty, sandy, medium plastic, moist, 8 6772
g / stiff, trace coal, oxides and gravel 162 E
= -Below 12.2m: occasional high plastic lens L E
E 13 % anp 6 | & 676
- / 182 E
;14 / 17’.2 675‘5
- / -At 14.5m: free water noted on SPT 14 'a
15 / cl 171 ) 6743
E -] PL =136 LL =325 MC.=171 [/ E
E / 131%;1‘32'5 Soluble Sulphates: Negligible - E
F 10 / 5 | @a ) 6137
L 7/ q S7RE
;17 / 82 1 ) 672
s /. 16 | '@ B
g END OF TESTHOLE @ 18.0 m. No water and no 6715
g slough on completion of testhole. E
E 19 Well 1: Slotted standpipe installed to 17.98 m. 670
= 669
- 668
g 6 day waterlevel reading: 16.00 m bgs. E
F22 20 day waterlevel reading: 11.80 m bgs. 6673
g 57 day waterlevel reading: 8.98 m bgs. E
- 23 E
Bl ] o - 17505 - 106 Avenue | LOGGED BY: B Burke COMPLETION DEPTH: 17.98 m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Eﬂ;":em?;é(%%sg?g%%-' REVI EWED BY R EVanS COMPLET'ON DATE 1 1/1 3/1 3
Fax: (780) 489-0800 | Fig, No: 18 Page 1 of 1
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PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-19

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Solid Stem Auger

ELEVATION: 689.1m

OWNER: Ownership Group

LOCATION: As per site plan

SAMPLE TYPE []SHELBY TUBE [ Ml CORE SAMPLE DX]SPT SAMPLE [l GRAB SAMPLE [T]]NO RECOVERY
BACKFILL TYPE [l sENTONITE [ ]PEA GRAVEL [[T]]sLouGH f.JGRoOUT DRILL CUTTINGS ~ [-]SAND
5|0 o A POCKETPEN. (kPa) A gl E
— = . (kPa o
Eg 23 SOIL ==z 100 200 300 400 EL| =
£5 8 £ DESCRIPTION Y b DATA
= > w — wl b
g E|2 83 | S [asic wo U DATA N S
o = ]
® &
20 40 60 8
E 0 ML-MI SILT : sandy, low to medium plastic, damp to "2 E
g " | moist, friable, brown 900 mm @ 5
a CLAY : silty, sandy, medium to high plastic, damp 10 ® A 6883
g / to moist, very stiff, light brown 84
-2 / -Below 1.4m: very silty, moist, friable, trace oxides A g 687
7 7 .
= % ) 686
g 31.8 E
8 IEQ—| PL =203 LL =538 MC.=318 E
?4 / CI-CH 9 A 1988 Soluble Sulphates: Negligible 685
E -Below 4.3m: very silty clay or clayey silt 23 E
-5 / 258 684
: / -Below 5.2m: very moist, slightly sensitive 11 4 z
?6 % -At 5.6m: high plastic seam, brown 28 683%
g -Below 6.4m: very soft, dark brown 29&;4 E
-7 7| a® 3
- -Below 7.3m: very sensitive %
—8 CH | -Below 7.6m: transition to high plastic clay, less silt 295 =
E S 1. content 85m 9 z.ﬂA
E 9 V) / CLAY : silty, high plastic, moist, stiff, dark brown to 29 E
E / grey, some very silty zones A 28.7
E 10 / CH | Below 8.8m: soft to firm, grey A A E
- i -Below 9.5m: very silty, very moist, firm, slightly 313 E
E L 1 sensitive 10.8m A
g 2o oA ||Below 10.0m: sandy, grey, moist to very moist, ' 678
E | ltrace coal 11.9 10 ° E
- 12 CH |SAND: clayey, silty, medium to coarse grained,  12.2 LN 6775
E / very moist to wet, trace gravel [ 25 E
;13 / |CLAY : very si!ty, wet slightly gensitivg, soft . / 1 “g? 676~
g CLAY TILL : silty, sandy, medium to high plastic, 16.8 E
14 very moist to wet, trace coal and gravel ;9‘ 6752
- -At 13.1m: sand seam, silty, coarse to medium [ || E
E 45 grained, medium dense, wet, grey, trace gravel 20 17 & 45
E % -Below 14.3m: very sandy, firm to stiff - B E
3 cl 2 =/
7 5 | % E/RLE
/ - 2/
?17 % Py -] 6125
3 20 . T
- 18 / 167 6713
- ‘ 3
19 / é 'y
u | & 670
E 20 END OF TESTHOLE @ 19.5 m. 12.65 m of water 6695
S and 12.65 m of slough on completion of testhole. E
g Well 1: Slotted standpipe installed to 17.68 m. E
21 668
= 667
= 666
g 6 day waterlevel reading: 16.40 m bgs. E
E o4 20 day waterlevel reading: 12.49 m bgs. 6652
E 57 day waterlevel reading: 9.10 m bgs.
E 25 E
" v N - 17505 - 106 Avenue | LOGGED BY: B Burke COMPLETION DEPTH: 19.51 m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Eﬂ;":e”t?;’éaasgg%? REVI EWED BY R Evans COMPLETION DATE 1 1/1 3/1 3
Fax: (780) 489-0800 Fig. No: 19 Page 1 of 1
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PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-20

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Solid Stem Auger

ELEVATION: 689.9m

OWNER: Ownership Group

LOCATION: As per site plan

SAMPLE TYPE [/]SHELBY TUBE [MCORESAMPLE  [X]SPT SAMPLE IGRABSAMPLE  [[]JNO RECOVERY
BACKFILL TYPE [l sENTONITE [ ]PEA GRAVEL [[T]]sLouGH f.JGRoOUT [ZIDRILLCUTTINGS ~ [*Z]SAND
=0 o A POCKETPEN. (kPa) A B
—~ O = . a,
Eg 23 SOIL ==z 100 200 300 400 OTHER =
sT | > | TR w1 = o
oo | » =0 o =
8|2 83 DESCRIPTION | S [asic wo U DATA 3
o = [Tm}
? 3
20 40 6 8
- 0 ML SILT : clayey, damp to moist, friable, dark brown ]
: 750 mm e ;
= CLAY : silty to very silty, medium plastic, moist, X 10 28 A 689
- light brown mottled grey, trace oxides E
g % RS E
-2 / RN 688
7 o e ;
E o / -Below 2.7m: very silty, very moist, soft to very soft, 3756 687
B % slightly sensitive g A L ]
- cl 392 1
: 58 E
R 4 J ]
B ' % -Below 4.3m: very moist to wet, highly sensitive, 383 ]
- / very soft ° E
-5 / 393 E
- 53 ° .
7 X 7|8 z
5 -Below 5.8m: slightly sensitive, becoming dark 34 684
g brown and grey, very moist 6.4m Mo 4 PL.=203 LL =369 MC.=334 1
- CLAY : silty, medium to high plastic, moist, stiff, “aa Soluble Sulphates: Moderate 1
- / grey, trace gravel and coal 3% 683
- / %8 1
- / 49 682
-8 / 236 ]
- / A23.4 ]
7 R ;
F-9 / -Below 8.8m: silty, sandy, til like 187 - 6813
- / ® 4 = ]
§ 176 -]
E 10 CI-CH 034 Shelby Tube: 1] 680
B / . QU:152kPa = 1
- -At 10.4m: very silty, slightly sensitive DD: 1751 Kg/m - 1
; / Ty sty slightly 186 MC: 20.3% B e
11 / =[] 6797
7 X E/RE
3 / 9 < ]
= 678
-2 / 25 ]
= / a E
- / D 2% 677 ]
—13 s E
- /2 X 19 an ]
E END OF TESTHOLE @ 13.4 m. 3.05 m of water E
14 and no slough on completion of testhole. 676
- Well 1: Slotted standpipe installed to 11.58 m. E
;1 5 675;;
L _ 674
- 6 day waterlevel reading: 4.82 m bgs. .
- 20 day waterlevel reading: 4.58 m bgs. E
- 57 day waterlevel reading: 4.92 m bgs. E
- 17 673
el o 17505106 Avenve | LOGGED BY: B Burke COMPLETION DEPTH: 13.41 m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Eg;n:ent?;éoA)B“SB?g7:)%7 REV' EWED BY R EVanS COMPLETION DATE 11/13/13
Fax: (780) 489-0800 | Fig. No: 20 Page 1 of 1
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PROJECT: Riverview Neighborhood 1-3

| PROJECT NO: 6004-32

BOREHOLE NO: 2013-21

CLIENT: Stantec Consulting Ltd

DRILL METHOD: Solid Stem Auger

ELEVATION: 689.1m

OWNER: Ownership Group

LOCATION: As per site plan

SAMPLE TYPE |//|SHELBY TUBE MCORESAMPLE  [<|SPT SAMPLE IGRABSAMPLE  []]]NO RECOVERY

— g‘ a' = APOCKETPEN. (kPa) A E

\_E/ s g » SOIL b = 100 200 300 400 OTHER =

o w =0 (NN} o =

g = 83 DESCRIPTION g @ PLASTIC ~ MC.  LiQuiD DATA E

8 = < L

» 20 40 60 80
E 0 OR" - TOPSOIL/ORGANICS 200 mm- o E
- CI-CH - CLAY : silty, medium to high plastic, moist, very silty in 00 MM, d, a 1
= / seams, brown and grey / Z 11 & A 688
g / CLAY : very silty, medium plastic, stiff, dark brown, odd A%
) / grey high plastic seams, firm to stiff with friable seams Q 03 6673
g g1 PL =187 LL =523 MC.=303 E
g % CI-CH 8 87 & 523 Soluble Sulphates: Negligible 3
== 374 E
g 3 Below 3.0 m: increased moisture, softer with depth s E
= 409 - E
= A o =
4 B 5 [k i E
- B - S 46m R
;5 L CH CLAY : silty, high plastic, stiff, grey s3m %o ‘
- CLAY : very silty, very moist to wet, soft, medium plastic, 5 A 36" s
E 6 / grey, sensitive LA 6833
F 7 / 2 |a ¢ 682
g / Q9 1
- ® E
—8 / At 7.9 m: high plastic clay seam 457 6813
g A 356 @ E
= / Cl 7 A o E
-9 / % 680
- % N 4%5
=10 7 2 % 679
- / 3 €
11 / Below 10.7 m: very sensitive Q 356 6785
- .5 3
E A 11.9m 8 4 E
12 NOTE : drilled past 11.9 metre to find till. No tillto 17.5 677
g m E
= 676
= 675
= 674-
= 673
7 672
m END OF TESTHOLE @ 17.5 m. No water and no slough 61
g on completion of testhole. E
= 670
2 669
;21 7 day waterlevel reading: 4.96 m bgs. 668
B 21 day waterlevel reading: 5.04 m bgs. E
22 58 day waterlevel reading: 5.05 m bgs. 667
% B
Bl ] N - 17505 - 106 Avenue LOGGED BY: S MacFarlane COMPLETION DEPTH: 17.53 m
.l HOGGAN ENGINEERING & TESTING (1980) LTD. Eﬂ;n:em?;éaasﬁg%? REVIEWED BY: R Evans COMPLET'ON DATE: 1 1/12/13
Fax: (780) 489-0800 Fig. No: 21 Page 1 of 1
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1. INTRODUCTION

1.1 Background

The Riverview Area Structure Plan (ASP) was adopted by City of Edmonton council on July 3, 2013. Shortly
thereafter, planning was initiated on the first three neighbourhoods within the ASP. Neighbourhoods
(NBHDs) 1, 2, and 3 generally encompass the northern two thirds of the ASP area and provide the
opportunity to extend infrastructure and services into Riverview. As part of the Neighbourhood Structure
Plan (NSP) process, a Transportation Impact Assessment (TIA) was initiated to confirm the transportation
infrastructure required to support the ASP area and to identify internal transportation elements within the
three initial neighbourhoods.

1.2 Study Purpose

The purpose of the Riverview NBHDs 1, 2, and 3 TIA is to update the conclusions and recommendations
identified in the Riverview ASP TIA prepared by Bunt & Associates in 2013 to reflect current land use and
trip generation assumptions as well as to identify the transportation infrastructure requirements within the
first three Riverview neighbourhoods.

1.3 Study Scope

The scope of the Riverview NBHDs 1, 2, and 3 TIA reflects the requirement to revisit technical aspects of
the original Riverview ASP TIA as well as provide neighbourhood level details for the first three
neighbourhoods. The following elements were considered to be within the overall scope of the
assignment:

ASP TIA Update Components

e A review of the arterial roadway network within Riverview; and,
e Confirmation of the proposed arterial/arterial intersection geometry within Riverview.

NBHDs 1, 2, and 3 TIA Components

e A review of the collector roadway network within NBHDs 1, 2, and 3;

e A review of arterial/collector and collector/collector intersection geometry within NBHDs 1, 2, and 3;

e A review of the active modes network within NBHDs 1, 2, and 3, including potential connections to
and through adjacent communities; and,

e A review of potential transit operations through NBHDs 1, 2, and 3.
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1.4  Study Methodology -

The methodology for the completion of an ASP TIA is not significantly different from the completion of an
NSP TIA. The primary difference is the level of detail included in a neighbourhood level assessment. The

land use concepts are more detailed at the neighbourhood level; therefore, a more detailed analysis of the
transportation infrastructure can be completed. Based on the above, the following methodology was used
in the assessment:

e An examination of the development area with respect to existing conditions: land use, roadways, and
traffic conditions;

e An examination of the proposed future roadway network within and adjacent to the area;

e The identification of future background traffic volumes in the vicinity of the neighbourhoods;

e The review of land use assumptions identified within the ASP and NSP documents;

e The identification of traffic on the proposed roadway network that is anticipated to be generated by
Riverview based on trip generation, trip distribution, mode split, and trip assignment assumptions;

e An analysis of the vehicle based roadway network based on the background and site generated traffic
estimates;

e The identification of an active modes network within NBHDs 1, 2, and 3 that provides both commuter
and recreation opportunities; and,

e A review of the collector roadway network to identify potential transit opportunities and constraints
within NBHDs 1, 2, and 3.
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2.2

bunt associates

SITE CONTEXT - AREA CONDITIONS

Site Location

Riverview is located in southwest Edmonton and encompasses in the order of 1,430 hectares. The area is
bounded by the North Saskatchewan River to the east, 33 Avenue SW to the south (south City limits),

215 Street to the west (west City limits), Wedgewood Ravine to the north, and Anthony Henday Drive to the
northeast. Riverview NBHDs 1, 2, and 3 encompass the northern two thirds of the ASP area with NBHD 1
located north of 23 Avenue, NBHD 2 located north and west of Quadrant Avenue/199 Street, and NBHD 3
located east of 199 Street.

Exhibit 2-1 illustrates the location of the Riverview ASP within the context of the greater City of Edmonton
area while Exhibit 2-2 illustrates locations of the three neighbourhoods and identifies the existing
roadway network within the Riverview ASP area.

Existing Land Use Characteristics

The majority of the lands within Riverview are currently zoned AG - Agricultural Zone. Country residential
land uses are also accommodated in a number of areas under the RR - Rural Residential zone, generally
along the banks of the North Saskatchewan River. A small country residential subdivision is also located
on the south side of Wedgewood Creek, east of 199 Street. Other approved land uses in the area are
Metropolitan Recreation Zone (Zone A) and Public Parks Zone (Zone AP).

In addition to the above, Riverview currently includes a number of pipeline corridors and oil wells and also
includes an Altalink Power Corridor that runs east/west through the north portion of the plan area.

A number of natural areas have been identified within and adjacent to the ASP area. The North
Saskatchewan River Valley forms the east boundary of the plan area and includes Big Island, which is an
oxbow that is a critical habitat for ungulate, songbird, and waterfowl species. Wedgewood Ravine
generally forms the north boundary of the ASP area and is an important extension of the North
Saskatchewan River Valley. A major wetland (NW 355) and a remnant woodlot (NW 384) have been
identified along with a number of smaller natural areas within the ASP boundaries.
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2.3  Existing Transportation System

2.3.1 Existing Roadway Network

Based on the City of Edmonton Transportation System Bylaw 15101, the plan area is currently accessed via
the following arterial roadways:

e 23 Avenue is a rural arterial roadway that runs east/west through the north portion of the plan area
from 184 Street to 215 Street. A portion of the future 23 Avenue was recently completed between
Anthony Henday Drive and 184 Street with the construction of the Anthony Henday Drive/Cameron
Heights interchange. The posted speed limit on 23 Avenue is 60 km/hr between 184 Street and 199
Street and is 80 km/hr between 199 Street and 215 Street. West of the City limits, 23 Avenue extends
into Parkland County as Highway 627.

e  Quadrant Avenue is an east/west two-lane rural arterial roadway between 199 Street and 207 Street.
Although identified as an arterial in the Transportation System Bylaw, the roadway predominantly
provides access to country residential land uses. The posted speed limit on Quadrant Avenue is 60
km/hr.

e 9 Avenue SWis an east/west two-lane rural arterial roadway between 207 Street and 215 Street with a
posted speed limit of 60 km/hr. Similar to Quadrant Avenue, 9 Avenue SW primarily provides access
to country residential land uses.

e Township Road 514 (Twp. Rd. 514) is a two-lane cold mix asphalt road between 215 Street and
Highway 60 within Parkland County. The posted speed limit along Twp. Rd. 514 is 80 km/hr.

e 184 Street is a north/south rural arterial roadway between the Transportation Utility Corridor (TUC)
and 23 Avenue and currently provides interim access between the Anthony Henday Drive/Cameron
Heights interchange and the existing 23 Avenue corridor. The posted speed limit along 184 Street is
60 km/hr. South of 23 Avenue, 184 Street is a two-lane rural roadway that provides access to existing
country residential land uses.

e 199 Street is a north/south two-lane rural arterial roadway that extends from Quadrant Avenue to
Wedgewood Creek, bisecting the plan area. The posted speed limit along 199 Street within Riverview
is 80 km/hr. 199 Street continues north of Wedgewood Creek providing access to Edgemont, The
Hamptons, and Glastonbury, and also connects to Lewis Estates Boulevard in the Lewis Farms area
north of Whitemud Drive. South of Quadrant Avenue, 199 Street continues as a local roadway
providing access to the North Saskatchewan River Valley.

e 215 Street (Winterburn Road) is a north/south two-lane rural arterial roadway that runs along the
west boundary of Riverview and also forms the west boundary of the City of Edmonton. The posted
speed limit along 215 Street adjacent to Riverview is 80 km/hr.
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In addition to the above arterial roadways, Anthony Henday Drive is currently developed as a freeway to
Alberta Transportation standards along the northeast edge of the area, and a trumpet interchange is
currently constructed at Cameron Heights Drive. The west leg of the Cameron Heights interchange
provides access to Riverview.

2.3.2 Existing Traffic Volumes

Existing and historic traffic flows on arterial roadways immediately adjacent to the development area were
ascertained based upon a review of the most current City of Edmonton and Alberta Transportation traffic
volume data bases. Table 2-1 summarizes the historic Average Annual Weekday Traffic (AAWDT) volume
or Average Annual Daily Traffic (AADT) volume information. The most current daily volumes are also
illustrated on Exhibit 2-2.

Table 2-1: Historic AAWDT Volumes
23 Avenue
= 200 - - 200 - 3,500
West of 184 Street
23 Avenue
- 6,300 - - 4,400 - 6,700
West of 199 Street ’ ’
199 Street
. . - - ] - 4,
North of 23 Avenue 5,600 600
215 Street
- - - - 2, i i
North of 23 Avenue 500
215 Street
1,800 2,400 - - 1,600 - -

South of 23 Avenue

215 Street

1,800 2,000 1,500 2,100 1,800 - -
North of 25 Avenue SW

Quadrant Avenue SW

West of 199 Street _ 800 _ 800 ) _ _

Highway 627

) 4,740 4,740 4,780 6,040 6,160 6,060 6,140
East of RR 261 (Fleming Road)*

*Highway 627 Volumes represent Average Annual Daily Traffic Volumes from Alberta Transportation’s website.

The overall magnitude of traffic identified on the existing roadways in Riverview is not substantial,
however, based on the locations where the volumes were measured and a review of the overall country
residential development existing within the plan area, not all of the traffic on the existing roadways is
anticipated to be generated by land uses within Edmonton. It is anticipated that some of the traffic along
23 Avenue to 215 Street, 199 Street, and Anthony Henday Drive represents trips between Parkland County
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2.4

and the City of Edmonton. As well, the majority of traffic along 215 Street is anticipated to represent trips
between Parkland County and the City of Edmonton.

2.3.3 Existing Transit Routes

Edmonton Transit System (ETS) does not currently provide service within the Riverview ASP area. The
nearest bus route to the plan area is Route 103, which provides transit service to the existing Cameron
Heights neighbourhood. Route 103 operates between West Edmonton Mall and Cameron Heights with a
30 minute frequency on weekdays between 6:00 AM and 9:45 PM and Saturdays between 9:15 AM and
6:45 PM (start/end times as per Cameron Heights Way stop). The route also operates with an hourly
frequency on Sundays between 10:30 AM and 6:15 PM.

A second route, Route 117, currently operates during peak hours between the Lewis Farms Transit Centre
and the southern portion of The Hamptons.

2.3.4 Existing Truck Routes

There are currently no truck routes identified within Riverview; however, three routes operate adjacent to
the plan area as follows:

e Anthony Henday Drive located northeast of the plan area is a dangerous goods route and truck route;
e 215 Street from 23 Avenue to Whitemud Drive is designated a 24-hour truck route; and,
e Highway 627 west of 215 Street is designated a 24-hour truck route.

2.3.5 Horizon Year

Based on a review of the Riverview ASP, it is anticipated that the plan area will be fully developed within 30
to 40 years, or between approximately 2042 and 2052. To be consistent with City of Edmonton
Transportation Services' department planning horizons, the 2047 horizon was selected for assessment
purposes.

2047 Study Area Conditions

2.4.1 Future Arterial Roadway Network

The following arterial roadway network is planned within and adjacent to Riverview.

e It is anticipated that Anthony Henday Drive will be upgraded to include six travel lanes on the
mainline within the 2047 horizon. The Cameron Heights interchange was constructed to its ultimate
configuration in 2010/2011 and no improvements are planned for the interchange in the 2047
horizon.

e 23 Avenue between Anthony Henday Drive and 215 Street is designated as a highway connector
within the Transportation Master Plan: The Way We Move. The City of Edmonton has prepared concept
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plans for the corridor which include the development of a six-lane divided arterial roadway with a
posted speed limit of 70 km/hr and intersection spacing of approximately 400 metres.

e 199 Street will be upgraded to an urban standard as it extends south from Edgemont. Within the
plan area, 199 Street is proposed to follow the existing right-of-way to a point approximately 300
metres south of 23 Avenue, and then curve west, intersecting with Riverview Way approximately 280
metres west of the existing 199 Street right-of-way. 199 Street is proposed to continue south for
another 800 metres before curving west to intersect 215 Street at approximately Quadrant Avenue.
199 Street is anticipated to be developed as a standard four-lane divided arterial through the plan
area.

e 215 Street is proposed to be upgraded to an urban arterial along the existing roadway alignment
along the west side of the plan area. At this time, it is anticipated that 215 Street will be developed as
a four-lane divided arterial south of 23 Avenue, expanding to a six-lane divided arterial north of 23
Avenue.

2.4.2 Future Truck Routes

Anthony Henday Drive is anticipated to be maintained as a dangerous goods route and truck route, and
215 Street between 23 Avenue and Whitemud Drive and Highway 627 west of 215 Street are anticipated to
be maintained as 24-hour truck routes in the long term. In addition to these existing routes, it is
anticipated that 23 Avenue will be identified as a 24-hour truck route when it is upgraded to an urban
standard based on its classification as a highway connector.

2.4.3 2047 Background Traffic Volumes

Background traffic is the component of traffic on the adjacent road system that would be present
regardless of development within Riverview. The City of Edmonton provided a standard model package
and a gate analysis from a special west Edmonton run of their 2047 regional travel model to assist in the
development of background traffic volumes for use in this assessment.

The gate analysis provided origin and destination information between eight locations adjacent to the
boundaries of Riverview. This information was used to develop 2047 background turning movement
volumes at the intersections within Riverview.

For study area intersections outside the boundaries of Riverview (i.e. Lessard Road/199 Street and Lessard
Road/215 Street), 2047 background turning movement volumes were developed based on the following
methodology:

e Intersection turning movement volumes were estimated based on link volumes from the standard
model package for the Lessard Road intersections as well as the Edgemont access intersections along
199 Street, 215 Street, and Lessard Road,;
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e The AM and PM peak hour volumes at the nearest gate were used to establish the 2047 background
volumes on 199 Street and 215 Street north of Wedgewood Creek; and,

e Traffic volumes at the intersections north of Wedgewood Creek were reduced to reflect the 2047 gate
volumes. This included a reduction in traffic through Edgemont as well as traffic generated within
Edgemont.

Exhibit 2-3 illustrates the 2047 AM and PM peak hour background traffic volume estimates. For the
purposes of this assessment, daily background traffic volumes were estimated by multiplying the sum of
the AM and PM peak hour turning movements by a factor of six. Exhibit 2-4 illustrates the estimated
2047 two-way daily traffic volumes along the arterial roadway network. The City of Edmonton’s standard
model package and traversal gate map and matrix are provided in Appendix A for reference.
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PROPOSED LAND USE CONCEPT

Development Concepts

3.1.1 Riverview ASP
Land Use Concept

The Riverview ASP land use concept is illustrated in Exhibit 3-1. As shown in Exhibit 3-1, the plan is
proposed to include a mix of residential, commercial, business employment, and parks/open spaces.
Residential development is anticipated to predominantly include low density residential land uses;
however, row housing, low-rise/medium density housing, and medium to high rise housing are also
proposed to be developed within the plan area.

A town centre commercial area is proposed within the north central portion of the Riverview ASP area. The
town centre designation encompasses the northeast, northwest, and southwest corners of the 23
Avenue/199 Street intersection and is complemented by a future transit centre on the southeast corner of
the 23 Avenue/199 Street intersection. Although these elements span three separate neighbourhoods,
the intent is to provide complementary uses within the town centre that create a central focal point for
Riverview as a whole.

Arterial Roadway Network

In addition to the arterial roadway upgrades noted in Section 2.4.1, the Riverview ASP identifies the
construction of a new east/west arterial in the plan area. Riverview Way is proposed to extend south
from 23 Avenue at approximately 190 Street, parallel the North Saskatchewan River Valley to the
southwest, and then continue west to 215 Street. Within the proposed Riverview ASP amendment, the
alignment has been revised to connect to 215 Street north of the wetland area to facilitate water flow to
the retained wetland area. Riverview Way is proposed to be developed as a four-lane roadway between
Riverview Way and 199 Street and a two-lane arterial between 199 Street and 215 Street.

3.1.2 Riverview NBHDs 1, 2, and 3 NSPs

The land use concepts for Riverview NBHDs 1, 2, and 3 are illustrated on Exhibit 3-2.
Riverview NBHD 1

Riverview NBHD 1 is bounded by Wedgewood Creek to the north, 23 Avenue to the south, the TUC to the
east, and 215 Street to the west. The neighbourhood includes business employment land uses in the east,
towards the TUC and Anthony Henday Drive, and town centre land uses on the northeast and northwest
corners of the 23 Avenue/199 Street intersection. Residential land uses complemented by a series of
parks, open spaces, and storm water management facilities make up the remainder of Riverview NBHD 1.

Riverview NBHDs 1 - 3 TIA Final Draft Report ] 5
bunt & associates | Project No. 3366.03 | November 17,2014



P:\3366.03 - Riverview NSPS\CAD\Exhibits\141112\Exhibit 3-1.dwg

Existing Rural
/ Country
Residential

v,

City Boundary

I Altalink Power Corridor
== Anthony Henday Drive

e, o I N
\\\\\\\i ‘\\\§
\\\\
2 R
oy,
] 2
1 =
TTye
9 ynd
) — £ =
oY - —— =
%e,“ E ' i
BUIDRERREL e EER. |
| @D e ’ : ~
y/ a ¢," - B 2 _
Stony Plain i A 5 Th R T7""g’ﬂ"y’-’i{’,,ue
LR35, P y &
; i &
Fd &
i, s “, E G2
e: 18 Avenue "eh'} “, 195 Street s&g‘?
5 {
z & <8
) 3 5
— S . 8 kg
N " NBHP2 iR 5 &
RN
o
§ = N m Winderiere
=1
Qa =
- = L]
78 10pvenue ‘ (AN
- QJ
19
1 B Legend
z A = -, _—
2 [ Existing Country Residential
E 2 [1 Residential
E %
I Town Centre Commercial
y B Mixed Uses / Main Street Retail
> [ Community Commercial
%% Neighbourhood Commercial (Assumed Location)
[ Business Employment
4 [ School/ Park
B4 Urban Village Park
P District Activity Park
g [ Natural Area
[ Environmental Reserve
5 I Environmental Reserve — Ravine
ENES 22 Public Utility Lot
Petroleum 1 - Pipeline R/W
Golf & :
Country Club Transit Centre

(Transportation” Utility Corridor)

= Arterial Roadway
m==m Collector Roadway
=== ASP Boundary

Note: This map is conceptual in nature. The exact location
and alignment of land uses, facilties, roadways and services
willbe determined at the zoning and subdvision stage.

Exhibit 3-1

Riverview ASP Land Use Concept

N.T.S. !III
uln|t
(&yassociates

Riverview ASP TIA

bunt & associates | Project No. 3366.01



P:\3366.03 - Riverview NSPs\CAD\Exhibits\141112\Exhibit 3-2.dwg

14 Avenue
T el S Y

Single/ Semi-Detached Residential
Low Rise/ Medium Density Residential
Row Housing

Community Commercial

Town Centre Commercial with
Main Street Retail

Neighbourhood Commercial

Mixed Use

= Town Centre Mixed Use

Business Employment

School / Park

Urban Village Park

District Park

Pocket Park / Greenway / Top-of-Bank Park

il
=
il
!.
f
Sl

- - 4

|
e _
|

e _f__"'_l'r .-

ANG DOOND &
DEAENADE 2

EE
=
==
=1
=
=

LLALLALL

=
e

Stormwater Management Facility
Public Upland Area (ER)
Wetland (ER)

Upland (MR)

Wetland Buffer (ER)

Public Utility

Existing Residential

Transit Centre

Collector Roadway

Arterial Roadway
Top-of-Bank Roadway / Park

Riverview Neighbourhood NSP
Boundaries

Exhibit 3-2

Riverview NBHDs 1, 2 and 3 Land Use Concepts

NT.S.

t

Riverview NBHDs 1-3 TIA

bunt & associates | Project No. 3366.03



TRANSPORTATION PLANNERS AND ENGINEERS

Riverview NBHD 2

Riverview NBHD 2 is bounded by 23 Avenue to the north, 199 Street/Quadrant Avenue to the east and
south, and 215 Street to the west. The proposed development concept includes a portion of the town
centre in the northeast corner of the neighbourhood, community commercial (CSC) land uses along

215 Street, a neighbourhood commercial (CNC) site located centrally within the neighbourhood, a public
K-9 school in the north central portion of the neighbourhood, and a catholic K-9 school located in the
south central portion of the neighbourhood. Riverview NBHD 2 includes significant retained natural areas
that have been incorporated into the plan area. Low density and row housing residential land uses are
provided throughout the neighbourhood, with multi-family parcels focused around the town centre, the
northwest CSC site, and at key arterial/collector intersections.

The land uses in the northwest corner of Riverview NBHD 2 include a combination of commercial,
residential/mixed use, and medium density residential land uses. The intent of this development is to
incorporate a mix of housing options and commercial uses within a comprehensively planned
development. At this time, opportunities to implement seniors/lifestyle residential mixed use have been
discussed for this area; however, typical medium and medium to high density land uses have been
assumed in this assessment.

Riverview NBHD 3

Riverview NBHD 3 is bounded by 23 Avenue to the north, the North Saskatchewan River Valley to the
south, the TUC to the east, and 199 Street to the west. The neighbourhood predominantly includes
residential land uses with the majority of the density provided around the future transit centre on the
southeast corner of the 23 Avenue/199 Street intersection. In addition to residential land uses, two CNC
sites, a public/catholic K-9 school, and the district park are planned within Riverview NBHD 3.

3.1.3 Land Use Statistics

Land use statistics for the first three Riverview NSPs were provided by Stantec on October 9, 2014 for use
in TIA. Land use information for Riverview NBHDs 4 and 5 was taken from the March 20, 2014 Riverview
ASP amendment developed by Stantec. A full summary of the Riverview land use statistics are included in
Appendix B.
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3.1.4 Non-Residential Land Uses

Table 3-1 summarizes the non-residential trip generating land uses by neighbourhood.

Table 3-1: Riverview ASP Non-Residential Trip Generating Land Uses by Neighbourhood
__ocuopmenscomponens | wowio 1 ] a0z Lo [ oo | vaos | vl

Town Centre Commercial 21.37 ha 8.74 ha 0.49 ha' 30.60 ha
CSC Sites - 9.94 ha - 4.00 ha - 13.94 ha
CNC Sites ° 1.76 ha 2.95 ha 1.00 ha 1.00 ha 6.71 ha
Business Employment 41.72 ha = = = = 41.72 ha
School/Park? - 16.44 ha 12.10 ha - 9.50 ha 38.04 ha
District Activity Park? - - 34.29 ha - - 34.29 ha

'"Transit Centre Mixed Use Site - Commercial Component
*Trip generating land uses on school/park sites and the district park site include schools and major recreation facilities.

The following assumptions were made regarding the potential development characteristics of non-
residential land uses.

Town Centre

It is anticipated that an overall master plan will be developed for the town centre commercial sites that
also considers the integration of the transit centre and adjacent transit supportive land uses. However,
until such time as additional planning work is completed, the following key ideas/elements have been
considered in the identification of land use and trip generation assumptions for use in the TIA.

e Four town centre sites: two commercial and two mixed use, have been identified within NBHD 1. For
the purposes of this assessment, the town centre commercial sites (TC1 and TC2) are assumed to be
developed as typical CSC sites with an average floor area ratio (FAR) of 0.25, while the mixed use sites
(TCTA and TC2A) are assumed to be developed at a higher density, including an FAR of 0.50 for
commercial land uses plus a density of 90 du/ha over 50% of the site for residential land uses.

e The town centre commercial site in NBHD 2 (TC3) is proposed to include a main street retail
component. For the purposes of this assessment, 1.0 ha of TC3 is assumed to be developed as a
main street style commercial area at an FAR of 1.0, with the remaining area transitioning to a more
typical CSC site at an FAR of 0.25.

e A mixed use/apartment site is proposed adjacent to the transit centre in NBHD 3. For the purposes of
this assessment, an FAR of 1.0 was assumed for the commercial component of the mixed use site.
While the commercial and residential areas have been calculated separately, it is anticipated that the
land uses will be integrated into one comprehensive development.
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Table 3-2 summarizes the commercial land use assumptions for the town centre area. -

Table 3-2: Town Centre Non-Residential Land Use Assumptions

TC1 - commercial 8.47 ha 0.25 227,900 SF
TC1A - mixed use 3.48 ha 0.50 187,300 SF
TC2 - commercial 6.16 ha 0.25 165,800 SF
TC2A - mixed use 3.26 ha 0.50 175,500 SF
TC3 -commercial 7.74 ha 0.25 208,300 SF
TC3 - main street 1.00 ha 1.00 107,600 SF

Transit Centre Mixed Use 0.49 ha 1.00 52,700 SF
Total 30.60 ha 1,125,100 SF

' Gross Floor Area (GFA)
Community Commercial (CSC) Sites

Three CSC sites are identified within the Riverview ASP area; two within NBHD 2 (CSC1 and CSC2) and one
within NBHD 4 (CSC3). These sites are assumed to be developed as typical grocery anchored commercial
sites at an FAR of 0.25.

Neighbourhood Commercial (CNC) Sites

A total of five CNC sites have been identified within the Riverview ASP area; one in NBHD 2 (CNC1), two in
NBHD 3 (CNC2 and CNC3), one in NBHD 4 (CNC4), and one in NBHD 5 (CNC5). Two of the sites, CNC1 and
CNC2, are assumed to be developed as mixed use sites with approximately half the area developed as
commercial land uses at an FAR of 0.25 and the other half developed as medium density land uses at a
density of 90 du/ha. The remaining three sites (CNC3, CNC4, and CNC5) are assumed to be developed as
typical neighbourhood commercial sites at an FAR of 0.25.

20
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Table 3-3 summarizes the assumed GFA and residential densities for the CSC and CNC sites.

Table 3-3: CSC and CNC Commercial GFA Assumptions
CsC1 6.40 ha 0.25 172,200 SF
Csc2 3.54 ha 0.25 95,300 SF
CsC3 4.00 ha 0.25 107,600 SF
CNC1 0.88 ha 0.25 23,700 SF
CNC2 0.985 ha 0.25 26,500 SF
CNC3 0.98 ha 0.25 26,400 SF
CNC4 1.00 ha 0.25 26,900 SF
CNC5 1.00 ha 0.25 26,900 SF
Total' 18.79 ha 505,500 SF

'Does not include residential portions of CNC1 and CNC2.
Business Employment

The land use statistics identify 41.72 ha of business employment land uses, which are proposed in the
northeast corner of Riverview NBHD 1 adjacent to Anthony Henday Drive. Based on a review of the land
use concept, this is anticipated to represent the net developable area within the business employment
area (collector road right-of-way and storm water management facility areas removed).

e The business employment area is anticipated to be similar to the Ellerslie Industrial area in southeast
Edmonton. The Ellerslie Industrial area includes a mix of highway commercial land uses such as
hotels and car dealerships and business land uses such as office buildings and light industrial land
uses. For the purpose of this assessment, it is assumed that about 12.0 ha would be developed as
highway commercial land uses and the remaining 29.72 ha would be developed as a mix of business
land uses.

e The 12.0 ha of highway commercial land uses is assumed to include three-1.5 ha hotel sites
accommodating an average of 250 rooms/hotel and five-1.5 ha car dealerships accommodating
30,000 SF buildings.

e Based on information provided by Colliers International, an FAR of 0.40 and a ratio of 400 SF per
employee were assumed to estimate the total employee population that could be generated by the
business employment land uses. Based on these assumptions 3,200 people could potentially be
employed in the business employment area.
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District Park P

The district park is assumed to include a community recreation centre (pool, saunas, whirlpools, fitness
area, and community multi-purpose rooms) and two arenas. Based on a review of a similar facility planned
for The Meadows, the community recreation centre component is anticipated to be approximately
100,000 SF and the arenas are assumed to accommodate a total of 700 seats.

A number of playing fields are anticipated to be developed on the district park site. Information regarding
the number of fields is not available at this time; however, based on a review of The Meadows District Park
site, seven sports fields have been assumed in the assessment.

School Sites

One public high school and one catholic high school are also anticipated to be accommodated on the
district park site. It is assumed that the public high school will accommodate 1,550 students and the
catholic high school will accommodate 800 students.

Five elementary/junior high schools (K-9) (three Public, two Catholic) are planned within the Riverview ASP
area. It is assumed that the elementary/junior high schools could each accommodate 750 students.

3.1.5 Residential Land Uses

Table 3-4 summarizes the residential land use statistics used in the preparation of the TIA.

Table 3-4 Riverview ASP Residential Area by Neighbourhood
" esidental Land Use ] NaHD 1 ] NaD2 | N3 | NaHD4 | WakDs | Tou

Existing Country Residential 15.60 ha 0.0 ha 15.83 ha 66.40 ha 18.60 ha 116.43 ha
Single/Semi-Detached 86.14 ha 121.65 ha 118.85 ha 60.20 ha 163.80 ha 550.64 ha

Row Housing 1.23 ha 11.29 ha 11.33 ha 6.00 ha 6.00 ha 35.85 ha

Low-rise/Multi/Medium Units 4.65 ha 8.42 ha 14.17 ha 4.00 ha 9.00 ha 40.24 ha
Residential Mixed Use' 3.37 ha 6.18 ha 1.465 ha 0.0 ha 0.0 ha 11.015 ha

High Density 0.0 ha 0.0 ha 0.0 ha 0.0 ha 1.00 ha 1.00 ha
Total 11099 ha 14754 ha 161.645ha 136.60 ha 19840 ha  755.175 ha

'Includes residential land uses associated with the town centre mixed use sites, the transit centre mixed use site, the
NW NBHD 2 residential mixed use sites, CNC1, and CNC2.
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— The number of residential dwelling units and associated population anticipated to be developed within the
plan area are based on estimates included in the ASP and NSP land use statistics provided by Stantec using
the following residential and population densities:

e Single/Semi-Detached - 25 du/ha, 2.8 people/du

e Row Housing - 45 du/ha, 2.8 people/du

e Low-rise/Multi/Medium Units - 90 du/ha, 1.8 people/du

e Residential Mixed Use - 90 du/ha to 150 du/ha, 1.8 people/du
e High Density - 225 du/ha, 1.5 people/du

The dwelling unit and population estimates for the existing country residential land uses are based on
2012 municipal census information.

Table 3-5 summarizes the housing estimates and Table 3-6 summarizes the population estimates used in
the preparation of this TIA.

Table 3-5: Riverview ASP Housing Unit Estimates
esidental Land Use ] NaHD 1 | NaHD2 | WeHD3 | WeHD4 | NakDs | Toul
Existing Country Residential 180
Single/Semi-Detached 2,154 3,041 2,971 1,505 4,095 13,766
Row Housing 55 508 510 270 270 1,613
Low-rise/Multi/Medium Units 419 758 1,275 360 810 3,622
Residential Mixed Use 304 874 197 0 0 1,375
High Density 0 0 0 0 225 225
Total 2,932 5,181 4,953 2,135 5,400 20,781
Riverview NBHDs 1 - 3 TIA Final Draft Report 2 3
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Table 3-6: Riverview ASP Population Estimates

Residential Land Use m NBHD 2 NBHD 3 NBHD 4 m

Existing Country Residential

Single/Semi-Detached 6,031 8,515 8,319 4214 11,466 38,545
Row Housing 154 1,422 1,428 756 756 4,516
Low-rise/Multi/Medium Units 754 1,364 2,295 648 1,458 6,519
Residential Mixed Use 547 1,573 355 0 0 2,475
High Density 0 0 0 0 338 338

Total 7,486 12,874 12,397 5,618 14,018 52,889

As shown in Tables 3-5 and 3-6, a total of 20,781 residential dwelling units are projected to be developed
within Riverview, accommodating a potential population of 52,889 people.

3.2 Riverview NBHDs 1, 2, & 3 Collector Roadway Network

The collector roadway network within Riverview has been revised since the completion of the Riverview
ASP to reflect new information regarding retained natural areas and to create opportunities for a modified
grid of local roadways within the residential areas. Transit looping and intersection spacing along the
arterial roadways continued to be considered as the collector roadway network was revised. The following
modifications from the collector roadway network originally proposed within the Riverview ASP are noted:

e As shown in Exhibit 3-3, a number of intersections have been relocated along 23 Avenue as compared
to the Riverview ASP. The 23 Avenue/184 Street intersection has been moved to the southwest,
outside of the Altalink right-of-way, to avoid existing transmission facilities. In addition to slightly
increasing the distance between the Anthony Henday Drive/Cameron Heights Interchange South Ramp
Intersection and 184 Street, the revision allows for greater use of the existing 184 street right of way
and a perpendicular crossing of the Altalink right-of-way. West of 184 Street, a minimum spacing of
400 metres (centreline to centreline) has been provided for the majority of the intersections along the
corridor. The exception is the 23 Avenue/196 Street intersection, where a minimum spacing of 340
metres has been achieved between 196 Street and Riverview Way to the east and between 196 Street
and 195 Street to the west.

e A collector roadway has been identified through the town centre land uses north of 23 Avenue. This
represents a new collector roadway east of 199 Street and a relocated collector roadway west of 199
Street.

e The eastern north/south collector in NBHD 2 was re-aligned to provide improved connectivity between
NBHD 1 to the north and NBHD 4 to the south.
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e A collector connection to 215 Street was eliminated north of the wetland area and a collector -
connection to 215 Street was added south of the wetland area with the re-alignment of Riverview Way.

e The collector network in the central portion of NBHD 3 was revised to improve connections between
the transit centre/town centre and the district park site. Active modes connections between the North
Saskatchewan River Valley and the town centre will continue to be provided along the previous
collector alignment.

3.3 Active Transportation

3.3.1 Active Modes Network

Exhibit 3-4 illustrates the proposed active modes transportation network. The proposed network includes
commuter and recreational routes providing connections to the following major destinations within and
external to Riverview NBHDs 1, 2, and 3.

Within/Adjacent to Riverview

e North Saskatchewan River Valley;
e Wedgewood Creek;

e Town Centre;

e Transit Centre;

e School Sites;

e Commercial Sites; and,

e Business Employment Area.

External to Riverview

e Cameron Heights;

e Edgemont;

e Parkland County, and,
e TUC.

The Riverview NBHDs 1, 2, and 3 NSPs identify the following active modes transportation elements:

e Arterial Roadway Shared Use Path (SUP) - City of Edmonton standard arterial roadway cross-
sections include a SUP on one side and a sidewalk on the other side.

e Top-of-bank SUP - As per City policies, SUPs will be developed along the top-of-bank along the North
Saskatchewan River Valley and Wedgewood Creek when new development occurs. At this time SUPs
will not be developed along the top-of-bank adjacent to existing country residential subdivisions.
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e  Utility Right-of-Way SUP - As per City policies, and with approval from the respective utility
companies, SUPs will be developed along utility rights-of-way within the plan area.

The development of SUPs noted above will create an overall active modes network that spans Riverview
NBHDs 1, 2, and 3 and also provides connections to adjacent communities. In addition to the above, SUPs
will be developed along a minimum of 50% of the perimeter of storm water management facilities and
within ER buffers where appropriate. The following active modes connections have been identified to take
advantage of the SUPs along storm water management facilities and natural areas to broaden the overall
active modes network.

Riverview NBHD 1

e The eastern north/south link utilizes a storm water management facility SUP to provide a connection
between the SUP along 23 Avenue and the SUP within the Altalink ROW.

e The central north/south link provides a connection between an urban park and the SUP proposed
within the Altalink right-of-way along a storm water management facility and a proposed greenway.

e The western link is proposed to connect the Wedgewood Creek top-of-bank SUP to the town centre
along the west side of two storm water management facilities.

Riverview NBHD 2

e An east/west SUP connection is proposed between the town centre and the northwest
commercial/residential mixed use area using SUPs along storm water management facilities, park
space, natural areas, and road right-of-way.

e An east/west link is proposed between the north/south utility SUP and the district park site along a
combination of greenways and a storm water management facility.

e An east/west link is proposed along one side of the east/west natural area north of 10 Avenue.

Greenway connections are proposed to extend the north/south utility SUP to the public school site to
the north and the catholic school site to the south.

Riverview NBHD 3

e Two active modes connections are identified to extend the North Saskatchewan River top-of-bank
around existing country residential land uses. These are anticipated to be developed within local
and/or collector road rights-of-way.

e Three active modes connections have been identified in the northwest portion of Riverview NBHD 3 to
provide access to the transit centre and mixed use development area. These facilities are proposed
along a combination of storm water management facilities, parks, greenways, and road right-of-way.
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3.3.2 Facility Types

SUPs along arterial roadways, top-of-bank, utility rights-of-way, greenways, and storm water management
facilities will be developed with a 3.0 metre paved surface. SUPs along natural areas will need to be
implemented in consultation with the City of Edmonton’s Parks and Biodiversity Section and may include
paved or granular paths.

Active modes connections identified within local or collector roadways may include shared lanes (in-line or
side-by-side), bike lanes, buffered bike lanes, and/or SUPs. The type of facility selected for these locations
should consider the adjacent land use, roadway traffic volumes, and the type of facility developed along
the remainder of the link. For example, the majority of the links identified within road rights-of-way
represent the extension of off-street SUPs; therefore, the extension of a SUP may be appropriate for
shorter segments. As well, it is noted that a key element along links within local or collector roadways is
way-finding information.

Where multiple facilities can be provided within parallel rights-of-way or corridors only one facility is
required to be constructed. The type of facility selected along the segment should provide a logical
consistent extension of the overall active modes network.

Wherever possible, the SUPs should be extended to adjacent intersections to facilitate pedestrian
crossings. However, the active modes network illustrated in Exhibit 3-4 also identifies a number of
potential mid-block pedestrian crossing locations that are anticipated to be required based on the
proposed alignments of SUP facilities. As well, Exhibit 3-4 identifies proposed priority pedestrian crossing
locations around the town centre. This means that minimum pedestrian crossing times across 23 Avenue
and 199 Street should be provided during all time periods (no pedestrian actuation).

In addition to the active modes network components identified above, sidewalks and on-street bicycle
access will be available along arterial, collector, and local roadways as per existing standards.

3.4  Parking

Parking for vehicles will generally be provided off-street in accordance with the parking requirements
outlined in the Edmonton Zoning Bylaw. As per the existing Zoning Bylaw, reduced parking requirements
may be considered within 400 metres of the transit centre.
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4. SITE TRAFFIC CHARACTERISTICS

4.1 Trip Generation Rate Assumptions

The AM peak hour, PM peak hour, and daily trip generation rates used in the assessment are based on a
combination of City of Edmonton recommended rates and trip generation rates published in the Institute
of Transportation Engineers’ (ITE’s) Trip Generation, 9" Edition. The following sections summarize the
land use category and rates selected based on the trip generating land uses anticipated to be developed
within Riverview.

4.1.1 Non-Residential Land Uses

Town Centre

Trip generation for the town centre commercial and mixed use sites was developed by intersection
quadrant. For example, trip generation for the town centre land uses in the northwest quadrant of the
intersection (TC1 and TCTA) assumes that both sites would be constructed as one comprehensive
development. Therefore, the combined total GFA was used in the trip generation calculations.

TC1 and TCTA are anticipated to include a combined total GFA of 415,200 SF. As the largest potential
commercial site in Riverview, it is assumed that the site could include a mix of commercial uses anchored
by a larger regional grocery store. The trip generation rates for TC1 and TC1A were based on a
combination of trip rates published for City of Edmonton - Superstore/ITE LUC 813 - Free Standing
Discount Superstore, City of Edmonton/ITE LUC 934 - Fast Food Restaurant with Drive-Through Window,
and ITE LUC 820 - Shopping Centre. To account for synergy between the grocery store and other
commercial land uses on the site, the total site area was used in the fitted curve equations for ITE LUC 820
- Shopping Centre (i.e. 415,200 SF). This resulted in reductions for synergy in the order of 7% to 9%.

TC2/TC2A are anticipated to include a combined total GFA of 341,300 SF, while TC3 is anticipated to
include a total GFA of 315,900 SF. These sites are assumed to include a mix of retail land uses anchored
by a grocery store. The trip generation rates for these town centre sites were based on a combination of
trip rates published for ITE LUC 850 - Grocery Store, City of Edmonton/ITE LUC 934 - Fast Food Restaurant
with Drive-Through Window, and ITE LUC 820 - Shopping Centre. To account for synergy between the
grocery store and other commercial land uses on the sites, the total site areas were used in the fitted
curve equations for ITE LUC 820 - Shopping Centre (i.e. 341,300 SF and 315,900 SF). This resulted in
reductions for synergy in the order of 3% to 4%.

Riverview NBHDs 1 - 3 TIA Final Draft Report 3 ]
bunt & associates | Project No. 3366.03 | November 17,2014



TRANSPORTATION PLANNERS AND ENGINEERS

Community Commercial

CSC2 and CSC3 are assumed to fall within the range of sites surveyed as part of Trip Generation in
Edmonton'; therefore, the AM and PM peak hour trip rates are based on City of Edmonton measured rates.
The daily rates are based on the fitted curve equation for ITE LUC 820 - Shopping Centre.

CSC1 is estimated to be in the order of 172,200 SF, which is outside of the range of sites surveyed in
Edmonton; therefore, the trip generation for CSC1 is based on a combination of trip rates published for
ITE LUC 850 - Grocery Store, City of Edmonton/ITE LUC 934 - Fast Food Restaurant with Drive-Through
Window, and ITE LUC 820 - Shopping Centre. To account for synergy between the grocery store and other
commercial land uses on the sites, the total site areas were used in the fitted curve equations for ITE LUC
820 - Shopping Centre (i.e. 172,200 SF). This resulted in reductions for synergy in the order of 5% to 6%.

Transit Centre Mixed Use

The Transit Centre Mixed Use site is estimated to include 52,700 SF of GFA. This magnitude of
commercial GFA falls within the range of sites surveyed for CSC sites in Edmonton; therefore, the AM and
PM peak hour trip generation rates are based on City of Edmonton measured rates for CSC sites. The daily
rate is based on the fitted curve equation for ITE LUC 820 - Shopping Centre.

Neighbourhood Commercial

All of the CNC sites fall within the range of sizes included for CNC sites in Trip Generation in Edmonton;
therefore, the City of Edmonton AM and PM measured trip rates were used in the assessment. The daily
rates are based on the fitted curve equation for ITE LUC 820 - Shopping Centre.

Business Employment

Trip generation rates for the business employment land uses were based on published rates for ITE LUC
710 - General Office Building.

Trip generation rates for the highway commercial land uses assumed to be developed within the business
employment area were based on rates published for ITE LUC 310 - Hotel and ITE LUC 841 - New Car Sales.

District Park

The district park is assumed to include a 100,000 SF recreation centre, twin ice arenas, and seven playing
fields. Therefore, rates published for ITE LUC 495 - Recreational Community Centre, ITE LUC 465 -

' Bunt & Associates. 2011. Trip Generation in Edmonton: Identification of Local Trip Generation Rates for Select
Residential and Commercial Land uses and A Review of Best Practices for Trip Generation Associated with Mixed-Use,
Transit Oriented, and Infill Development.
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- Skating Rink, and ITE LUC 488 - Soccer Complex were included in the assessment. As an AM peak hour
rate is not available for ITE LUC 465 - Skating Rink, a rate of 0.05 trips/seat was assumed for the arena,
which assumes morning hockey practices ending during the AM peak hour.

Schools

As the peak hours of school traffic do not typically coincide with the peak hour of adjacent street traffic,
no traffic is assumed to be generated by the schools in the AM or PM peak hours.

Daily trip generation rates for the high schools are based on ITE LUC 530 - High School, while daily trip
generation rates for the elementary/junior high schools are based on an average of ITE LUC 520 -
Elementary School and ITE LUC 522 - Middle/Junior High School.

Table 4-1 summarizes the assumed trip generation rates used in the assessment for the various non-
residential land uses proposed to be developed within the Riverview ASP area.
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Table 4-1:

Non-Residential Trip Generation Rates

City/ITE LUC 813

TC1 & TC1A City/ITE LUC 934 1.48 trips/1,000 SF 4.87 trips/1,000 SF 50.16 trips/1,000 SF
ITE LUC 820
ITE LUC 850
TC2 & TC2A City/ITE LUC 934 1.57 trips/1,000 SF 4.87 trips/1,000 SF 58.46 trips/1,000 SF
ITE LUC 820
ITE LUC 850
TC3 City/ITE LUC 934 1.65 trips/1,000 SF 5.02 trips/1,000 SF 60.63 trips/1,000 SF
ITE LUC 820
ITE LUC 850
CSC1 City/ITE LUC 934 2.38 trips/1,000 SF 6.43 trips/1,000 SF 80.96 trips/1,000 SF
ITE LUC 820
CSC2 City/ITE LUC 820 4.02 trips/1,000 SF 8.38 trips/1,000 SF 69.06 trips/1,000 SF
CSC3 City/ITE LUC 820 4.02 trips/1,000 SF 7.90 trips/1,000 SF 66.19 trips/1,000 SF
Transit Centre . . . .
. City/ITE LUC 820 4.02 trips/1,000 SF 10.38 trips/1,000 SF 84.98 trips/1,000 SF
Mixed Use
8.72 trips/1,000 SF 107.53 trips/1,000 SF
CNC Sites City/ITE LUC 820 5.62 trips/1,000 SF to to
9.69 trips/1,000 SF 112.40 trips/1,000 SF
Business . . .
ITE LUC 710 0.48 trips/employee  0.46 trips/employee 3.32 trips/employee
Employment
Highway ITE LUC 310 0.53 trips/room 0.60 trips/room 8.17 trips/room
Commercial ITE LUC 841 1.92 trips/1,000 SF 2.62 trips/1,000 SF 32.30 trips/1,000 SF
ITE LUC 495 2.05 trips/1,000 SF 2.74 trips/1,000 33.82 trips/1,000 SF
District Park ITE LUC 465 0.05 trips/seat 0.12 trips/seat 1.26 trips/seat
ITE LUC 488 1.12 trips/field 17.70 trips/field 71.33 trips/field
High School ITE LUC 530 N/A N/A 1.71 trips/student
Elementary/Junior ITE LUC 520 .
N/A N/A 1.4
High School ITE LUC 522 / / 6 trips/student
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bunt & associates | Project No. 3366.03 | November 17,2014



bunt associates

4.1.2 Residential Land Uses

The trip generation rates assumed for residential land uses are based on the following:

e The City’s measured low density residential trip generation rates were applied to the existing and
single/semi-detached residential units.

e The City’s RF5 - row housing trip generation rates were applied to the row housing units.

e The City’s RA7 & RA8 - apartment housing trip generation rates were applied to the low-
rise/multi/medium density housing, the high density housing, and all residential units within the town
centre and mixed use sites.

Table 4-2 summarizes the assumed trip generation rates used in the assessment for the various
residential land uses proposed to be developed within Riverview.

Table 4-2: Residential Trip Generation Rates
Existing and
Cof E 0.69 trips/du 0.79 trips/du 7.92 trips/du
Single/Semi-detached ps/ ps/ ps/
Row Housing Cof E 0.46 trips/du 0.58 trips/du 6.59 trips/du
Low-rise/Multi
Medium/Units/ Cof E 0.34 trips/du 0.40 trips/du 5.81 trips/du
Residential Mixed Use Cof E 0.34 trips/du 0.40 trips/du 5.81 trips/du
High Density Cof E 0.34 trips/du 0.40 trips/du 5.81 trips/du

4.2  Gross Trip Generation Estimates

Table 4-3 summarizes the projected two-way AM peak hour, PM peak hour, and daily vehicle trips
anticipated to be generated by the Riverview ASP area upon full build out. As shown in Table 4-3, the area
is anticipated to generate in the order of 18,448 two-way gross vehicle trips in the AM peak hour, 26,647
two-way gross vehicle trips in the PM peak hour, and 293,504 two-way gross vehicle trips on a typical
weekday. Detailed summaries of the trip generation estimates are included in Appendix C.
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Table 4-3: Gross Trip Generation Estimates

Intensity
Land Use (Total)

Town Centre Sites 1,072,400 SF 1,023 2,646 2,623 29,966 29,966
CSC Sites 375,100 SF 674 550 1,334 1,422 13,823 13,823
Transit Centre Mixed Use 52,700 SF 112 100 263 284 2,239 2,239
CNC Sites 130,400 SF 403 330 592 642 7,085 7,085
Business Employment 3,200 1,352 184 250 1,222 5,312 5,312
employees
Highway Commercial 675,000 SF 451 235 387 457 5,487 5,487
District Park 163,000 SF 150 98 284 198 2,382 2,382
High School 2,350 students 0 0 0 0 2,009 2,009
Elementasrcyr{iirl'ior TN 5 250 sudens 0 0 0 0 2,738 2,738
Total Non-Residential 4,165 2,145 5,756 6,848 71,041 71,041
Existing and Single/Semi- 3 g6 gy 1,828 7,794 7382 3,636 55226 55,226
detached
Row Housing 1,613 du 156 586 608 327 5,315 5,315
";‘;Vdrl':sq/ﬁ';':;/ 3,622 du 209 1,022 913 536 10,522 10,522
Residential Mixed Use 1,375 du 79 388 347 204 3,994 3,994
High Density 225 du 13 63 57 33 654 654
Total Residential 20,781 du 2,285 9,853 9,307 4,736 75,711 75,711
Total Gross Site 6,450 11,998 15063 11,584 146,752 146,752
Generated Traffic 18,448 26,647 293,504
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Net Internal and External Trip Generation Estimates

The gross trip generation estimates summarized in Table 4-3 reflect all trips anticipated to access the
individual land uses. Within the process used to identify the potential traffic volumes within the
neighbourhood and on the adjacent arterial roadway network, a number of factors are applied to
determine the potential net new traffic on the network. For example, the trips identified in Table 4-3 for
commercial sites include both pass-by and primary trips, where only primary trips represent new trips on
the network.

As well, the gross trips noted in Table 4-3 do not reflect the potential interaction between land uses within
Riverview. Where both the origin and destination of a trip are within the study area, there is the potential
to double count the trips. For example, a trip from a residence to the town centre is generated by both
land uses, but ultimately represents only one trip on the network.

In addition to the above, the City of Edmonton’s Transportation Master Plan: The Way We Move, focuses on
increasing the use of transit and non-motorized transportation modes and decreasing passenger vehicle
trips, which can be reflected in the use of mode split factors.

The following sections summarize the adjustment factors used in the assessment.

4.3.1 Non-Residential Trips
Pass-by Trips

For the purpose of this assessment, commercial trips have been divided into pass-by and primary trips.
Primary trips have a destination that is the primary purpose of the trip, while pass-by trips represent an
intermediate stop along the way from an origin to a primary destination. The PM peak hour pass-by trip
percentages for the town centre and CSC sites are generally based on the fitted curve equation for percent
pass-by trips from the ITE Trip Generation Handbook, 2" Edition. Information is not available regarding
AM peak hour or daily pass-by percentages; therefore, 20% was used in the AM peak hour for all sites and
a general average of the AM and PM peak hour percentages was used for the daily trips.

Based on the application of the fitted curve equation for the CNC sites, the percent pass-by trips could
range from 55% to 65%; however, to be conservative, pass-by percentages of 50% were used in the
assessment for all time periods. A pass-by trip rate of 10% was assumed for the town centre mixed use
site for all time periods as it is anticipated to predominantly serve surrounding residential land uses and
the adjacent transit centre, rather than attract vehicle trips from the adjacent roadway network. As well,
the PM peak hour and daily pass-by rates for CNC1 were reduced to 25% as future volumes along Riverview
Way west of 199 Street are anticipated to be too low to support a 50% pass-by rate. Table 4-4 summarizes
the percent pass-by trips assumed for the commercial land uses.
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Table 4-4: Pass-by Trip Percentages

TC1 & TC1A 20% 20% 20%

TC2 & TC2A 20% 25% 25%

TC3 20% 30% 25%

CSC1 20% 35% 25%

CSC2 & CSC3 20% 40% 30%
Town Centre Mixed Use 10% 10% 10%
CNC1 50% 25% 25%

CNC Sites 2-5 50% 50% 50%

Although the hotel and car dealerships are considered commercial land uses, they are not anticipated to
accommodate significant pass-by traffic.

Mode Split

The Riverview ASP area is anticipated to be serviced by bus transit, with links to the future Lewis Farms
LRT station and transit centre, the Leger transit centre, and the future Heritage Valley Town Centre LRT
station and transit centre. Although the LRT is not planned to extend to Riverview, the Transportation
Master Plan: The Way We Move identifies a mode shift to transit and active modes as a strategic goal over
the next 30 years. Based on the initiatives and strategies outlined in The Way We Move and the
subsequent The Way We Move Implementation Plan, it is anticipated that the City of Edmonton will
experience an overall increase in the mode split to transit as the LRT is expanded to the southeast and
west, and bus transit is planned to provide connections to the LRT stations. As well, the City of Edmonton
has typically assumed a 5% reduction in residential trips in the longer term as employment alternatives,
such as telecommuting, become more common.

For the purpose of the assessment it is assumed that an increase in the mode split to transit and active
modes would primarily impact the business employment and residential land uses. Therefore, a 5% mode
split has been applied to the business employment land uses in the 2047 horizon.

In addition to the above, a mode split of 50% was assumed for the commercial component of the transit
centre mixed use site. This site is anticipated to primarily provide convenience oriented services to transit
centre patrons and residents of the immediately surrounding area.
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Internal Versus External Non-Residential Trips

The percentage of internal trips associated with the non-residential land uses was established based on a
review of the potential catchment area that may be associated with a particular land use as follows.

e |t was assumed that the town centre sites located on the northeast, northwest, and southwest corners
of the 23 Avenue/199 Street intersection would draw traffic from residential and employment areas
within Riverview, as well as from other residential areas in West Edmonton and Parkland County within
an approximate seven kilometre radius (north to Whitemud Drive). It is assumed that residents
outside this assumed catchment area would have multiple other commercial opportunities within a
closer proximity, reducing the attraction to the Riverview sites. It was assumed that the community
commercial sites along 215 Street would primarily draw traffic from residential areas within Riverview,
with some trips also being attracted from Cameron Heights, Edgemont, and Parkland County.

e All of the vehicle trips to the commercial component of the transit centre mixed use site are assumed
to be drawn from the Riverview area.

e For the neighbourhood commercial sites, it was assumed that all of the primary trips would be drawn
from the adjacent residential units within Riverview.

e Internal trips in the order of 10% were assumed for the business employment area to reflect the
live/work/play concept that is a key focus of the Riverview ASP vision.

e It is anticipated that the highway commercial land uses may draw 10% of their traffic from within
Riverview. The majority of the internal trips are assumed to be associated with the car dealerships
(service centres); however, the hotel land uses are ideally located for business travellers with a
destination within the business employment area.

e Based on information provided by the City of Edmonton, it is anticipated that the district park site will
serve the Riverview ASP area, as well as the Edgemont and Cameron Heights neighbourhoods. Some
people from Parkland County may also use the district park site on a regular basis.

e Itis assumed that the high school could serve a number of areas within west Edmonton and that the
elementary/junior high schools could serve the Riverview, Edgemont, and Cameron Heights
neighbourhoods.

Available City of Edmonton census information and approved ASPs and NSPs were used to estimate the
future population within an approximate seven kilometre radius of the town centre. As there are a
number of existing and planned future commercial sites within Windermere, the catchment area for land
uses within Riverview was focused north of the North Saskatchewan River. Based on the review, it is
estimated that approximately 40% of the trips to the town centre sites and the high schools may be
generated from within Riverview, while the remaining 60% could have an origin or destination outside of
Riverview. Similarly, a review of the future populations within Riverview, Edgemont, and Cameron Heights
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identified that approximately 70% of the trips generated by the community commercial, district park, and e
elementary/junior high schools may be generated from within Riverview. Table 4-5 summarizes the

assumed internal and external trip percentages anticipated for the non-residential land uses. A summary

of the neighbourhoods and associated populations within the assumed catchment area is included in

Appendix D.

It should be noted that these percentages were applied to the total primary trips, i.e. pass-by trips were
already removed from the gross trip generation estimates.

Table 4-5: Internal and External Trip Percentages
Town Centre 40% 60%
Community Commercial 70% 30%
Transit Centre Mixed Use 100% 0%
Neighbourhood Commercial 100% 0%
Business Employment 10% 90%
Highway Commercial 10% 90%
District Park 70% 30%
High Schools 40% 60%
Elementary/Junior High Schools 70% 30%

For the purpose of this assessment, the trips anticipated to stay within Riverview (internal trips) were
assigned to the internal roadway network and were then subtracted from the trips generated by the
residential land uses. In this way, trips between the different land uses within the area are accounted for
on the internal roadway network but are not double counted.

Net Non-Residential Trips

The pass-by, mode split, and internal trip percentages were applied to the gross trip generation estimates
to determine the net new trips anticipated to be generated by the non-residential land uses. Table 4-6
summarizes the net non-residential site generated traffic. A detailed summary of the application of the
pass-by, mode split, and internal trip percentages is included in Appendix E.
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— Table 4-6: Non-Residential Net Trip Generation

Trio C AM Peak Hour PM Peak Hour Daily
rip Component
_n ] ou ] | ouwe [ f out

Total Gross Non-Residential Trips 4,165 2,145 5,756 6,848 71,041 71,041
Total Non-Auto Trips 124 59 144 203 1,385 1,385

Total Pass-by Trips 410 410 1,416 1,416 14,091 14,091

Total Internal Trips 1,320 835 2,088 2,240 26,539 26,539

Net External Trips 2,311 841 2,108 2,989 29,026 29,026

4.3.2 Residential Trips

Internal versus External Trips

The internal neighbourhood trips generated by the non-residential land uses are assumed to access the
residential land uses within the Riverview ASP area. As can be determined from Table 4-6, the non-
residential land uses are anticipated to generate in the order of 2,155 two-way AM peak hour internal
trips, 4,328 two-way PM peak hour internal trips, and 53,078 two-way daily internal trips. The allocation
of non-residential trips to the residential areas was based on the potential trip generating characteristics
of the different residential land uses.

Mode Split

A 5% mode split to transit was also assumed for the residential land uses in the plan area to account for
the success of the goals and strategies of the Transportation Master Plan: The Way We Move over the next
30 years.

The internal trips and mode split assumptions were applied to the gross residential trips to identify the
net external vehicle trips anticipated to be generated by the residential land uses. Table 4-7 summarizes
the residential trips adjusted for internal trips and mode split and the overall total number of external
trips anticipated to be generated by the Riverview ASP area.
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Table 4-7: Residential Net Trip Generation e

O T N T —
rip Component
| m | ou | i ] ou ] i | ou |

Total Gross Residential Trips 2,285 9,853 9,307 4,736 75,711 75,711
Total Non-Auto Trips 114 493 465 237 3,786 3,786
Total Internal Trips 835 1,320 2,240 2,088 26,539 26,539
Net External Trips 1,336 8,040 6,602 2,411 45,386 45,386
% Internal Trips by Direction 37% 13% 24% 44% 35% 35%
% Internal Trips 18% 31% 35%
3,647 8,881 8,710 5,400 74,412 74,412

Total External Riverview Trips
12,528 14,110 148,824

As shown in Table 4-7, approximately 18% of the residential AM peak hour trips, 31% of the residential PM
peak hour trips, and 35% of the residential daily trips are anticipated to remain within Riverview. The
percent of internal residential trips by direction shows higher percentages for the off-peak direction (37%
AM peak hour inbound, 44% PM peak hour outbound) which is consistent with origin-destination
information available for the west suburb from the City of Edmonton’s 2013 Origin-Destination Car Drive
Trip Tables.

4.4  Trip Distribution

4.4.1 Non-Residential Trip Distribution

Internal Trip Distribution

The distribution of the non-residential internal trips was based on the approximate location of residential
land uses within the neighbourhood.

External Trip Distribution

The distribution of external trips was primarily based on the population estimates within the assumed
catchment areas as described in Section 4.3.1.

The external trips associated with the business employment and highway commercial land uses are
anticipated to be distributed to all areas of the City as per the City’s Origin-Destination Car Driver Trips
2013 spreadsheets. Copies of the tables are provided in Appendix F.
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4.4.2 Residential Trip Distribution

The distribution of residential trips was based on the City of Edmonton’s Origin-Destination Car Driver
Trips 2013 spreadsheets, adjusted to reflect the trips anticipated to remain within Riverview as part of the
west suburb. For example, of the 48% of the inbound AM peak hour trips, 37% are assumed to be from
the Riverview ASP area and the reaming 11% would be from other areas within the west suburb.
Subtracting out the percentage of internal trips equals a revised total external distribution of 63%. The
percentages were adjusted to reflect external trips only (i.e. existing percentage multiplied by 100 and
divided by 63). Table 4-8 summarizes the revised origin-destination percentages, while Exhibit 4-1
illustrates the overall distribution to the different sectors of the Edmonton region.

Table 4-8: Adjusted Residential Origin-Destination Percentages

AM Peak Hour PM Peak Hour
Sector
[iwoound | Outbound | nbound | Outbound | Tnbound | Owtbound]

Downtown 1.4% 5.5% 4.1% 2.0% 3.1% 2.8%
University 1.3% 4.4% 3.0% 1.3% 2.6% 2.2%
Downtown Fringe 3.0% 4.6% 3.3% 3.4% 3.5% 3.5%
NW Inner City 3.6% 3.8% 3.4% 4.3% 3.7% 4.0%
NE Inner City 2.8% 2.1% 2.0% 2.7% 2.2% 2.0%
SE Inner City 1.9% 2.2% 1.8% 1.6% 1.8% 1.8%
SW Inner City 2.8% 3.6% 3.6% 4.1% 3.5% 4.0%
West Inner City 14.8% 12.7% 14.1% 20.4% 18.2% 17.7%
NW Suburb 8.4% 18.0% 16.3% 13.2% 15.5% 15.1%
NE Suburb 3.8% 2.2% 2.0% 3.0% 2.0% 1.9%
SE Suburb 6.5% 11.1% 8.8% 6.1% 7.1% 7.1%
SW Suburb 9.6% 5.8% 5.8% 8.9% 7.1% 7.1%
West Suburb 18.2% 14.2% 20.7% 9.1% 16.1% 19.0%
Sherwood Park / Strathcona County 3.2% 1.6% 1.3% 2.2% 1.4% 1.2%
St. Albert & Sturgeon County 8.0% 3.3% 4.4% 7.2% 5.6% 4.8%
Leduc County 3.0% 2.2% 2.0% 2.3% 1.8% 1.5%
Parkland County 7.7% 2.7% 3.4% 8.2% 4.8% 4.3%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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" 45 site Generated Traffic Volume Estimates

The traffic anticipated to be generated by the land uses within Riverview were assigned to the roadway
network based on the assumed distribution and the availability of roadways and access points. Exhibit 4-
2 illustrates the daily site generated traffic volume estimates on the Riverview arterial roadway network in
the 2047 horizon, while Exhibit 4-3 illustrates the AM and PM peak hour site generated traffic volume
estimates on the Riverview arterial roadway network in the 2047 horizon. Exhibit 4-4 illustrates the site
generated traffic volume estimates at the arterial/collector intersections within Riverview NBHDs 1, 2, and
3, while Exhibit 4-5 illustrates the site generated daily volumes on the collectors and the AM and PM peak
intersection volumes at the collector/collector intersections within Riverview NBHDs 1, 2, and 3.

4.6  Total Traffic Volume Estimates

The site generated traffic volumes were superimposed on the background traffic volumes to determine
total traffic volumes for use in the assessment. Exhibits 4-6 and 4-7 respectively illustrate the total daily
traffic volume estimates and AM and PM peak hour traffic volume estimates on the Riverview arterial
roadway network, while Exhibit 4-8 illustrates the total arterial/collector intersection traffic volume
estimates for Riverview NBHDs 1, 2, and 3 in the AM and PM peak hours. No background traffic was
projected along the collector roadways within Riverview NBHDs 1, 2, and 3; therefore, Exhibit 4-5 also
represents the total collector volumes within these neighbourhoods.
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5. ASP ROADWAY ASSESSMENT

5.1 Assumed Arterial Roadway Geometry

The 2047 total traffic projections outlined in Section 4.0 are lower than previously identified in the
Riverview ASP TIA; therefore, it is anticipated that there is the potential to reduce arterial roadway cross-
sections and intersection configuration requirements. As a starting point for the evaluation, the 2047
daily total volumes were reviewed to identify potential cross-sections along the arterial roadway network.
Intersection capacity assessments were then completed for the AM and PM peak hours to identify the
potential intersection configurations required to accommodate projected 2047 total peak hour turning
movement volumes.

5.1.1 Assumed Arterial Roadway Cross-Sections

Table 5-1 summarizes the capacity ranges assumed to establish the potential arterial roadway
requirements within Riverview. The ranges are based on typical City of Edmonton thresholds as well as a
review of historic daily traffic volumes on key arterials in the City of Edmonton.

Table 5-1: Arterial Roadway Traffic Volume Ranges
Two-Lane Undivided Arterial 8,000 vpd to 12,000 vpd
Three-Lane or Four-Lane Undivided Arterial 12,000 vpd to 25,000 vpd
Four-Lane Divided Arterial 16,000 vpd to 45,000 vpd
Six-Lane Divided Arterial 45,000 vpd to 65,000 vpd

The above thresholds were used to identify the proposed cross-sections for use in the assessments. Table
5-2 summarizes the key arterial roadway links within Riverview, the projected 2047 daily traffic volume,
and the cross-section assumed as the basis for the completion of the intersection assessments.
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Table 5-2: Arterial Roadway Cross-Sections

Maximum Dail Proposed Cross-
Roadway Link To v s .
Volumes Section

Anthony Henday

23 Avenue Drive Riverview Way 67,235 vpd > 6-In divided
23 Avenue Riverview Way 199 Street 37,575 vpd 4-In divided
23 Avenue 199 Street 215 Street 27,205 vpd 4-|n divided
Riverview Way 23 Avenue 199 Street 21,120 vpd 3 or 4in
undivided

Riverview Way 199 Street 215 Street 9,410 vpd 2-In undivided
199 Street Wedgewood Creek 23 Avenue 35,720 vpd 4-In divided
199 Street 23 Avenue Riverview Way 36,960 vpd 4-In divided
199 Street Riverview Way 203 Street 35,160 vpd 4-In divided
Quadrant Avenue 203 Street 215 Street 28,430 vpd 4-|n divided
215 Street Wedgewood Creek 23 Avenue 42,610 vpd 4-In divided
215 Street 23 Avenue Riverview Way 31,730 vpd 4-In divided
215 Street Riverview Way Quadrant Avenue 27,540 vpd 4-In divided
215 Street Quadrant Avenue 13 Avenue SW 37,420 vpd 4-|n divided

215 Street 13 Avenue SW 30 Avenue SW 12,170 vpd 2-In undivided

As shown in Table 5-2, the majority of the arterial roadways within Riverview could be developed as
standard four-lane arterial roadways. Currently, 23 Avenue is planned to be developed as a six-lane
divided arterial along its length based on its classification as a highway connector. As shown in Table 5-2,
a six-lane divided arterial is anticipated to provide surplus capacity between Riverview Way and 215 Street,
but is anticipated to be undersized east of Riverview Way. Based on discussions with representatives from
the City of Edmonton, 23 Avenue should be developed to a maximum six-lane divided arterial cross-
section. The limits of the six-lane cross-section will be confirmed through the intersection analyses.

The potential for a reduced cross-section along Riverview Way continues to be supported based on the
projected daily traffic volumes. A concept plan is currently being prepared for Riverview Way based on a
four-lane cross-section without turn bays, but with a wide centre median.

It is also noted that 215 Street north of 23 Avenue is projected to accommodate daily volumes within the
upper limits of the threshold for a four-lane divided arterial. Within the Riverview ASP TIA, 215 Street was
identified as a potential six-lane divided arterial, which is also consistent with other TIAs completed in the
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area. The number of lanes required along 215 Street in the 2047 horizon will be confirmed through the
completion of the peak hour intersection assessments.

5.2 Intersection Capacity Analysis Assumptions

The intersection capacity assessments are based on the methods outlined in the Highway Capacity Manual
2000, using SYNCHRO 7.0 analysis software.

The intersection operations are typically rated by two measures. The volume-to-capacity (v/c) ratio
describes the extent to which the traffic volumes can be accommodated by the physical capacity of the
road configuration and traffic control. A value (measured during the peak hour) less than 0.90 indicates
that generally there is sufficient capacity and the projected traffic volumes can be accommodated at the
intersection. A value between 0.90 and 1.0 suggests unstable operations may occur and volumes are
nearing capacity conditions. A calculated value over 1.0 indicates that traffic volumes are theoretically
exceeding capacity. The second measure of performance, Level of Service (LOS), is based on the
estimated average delay per vehicle among all traffic passing through the intersection. A low average
delay merits a LOS A rating. Average delays greater than 80 seconds per vehicle at a signalized
intersection generally produce a LOS F rating, while at unsignalized intersections a LOS F is reached when
vehicles experience an average delay greater than 50 seconds.

The City of Edmonton’s Roadway Planning and Design Objectives (February 2005 Edition) identifies the
Peak Hour LOS Design Objectives for Signalized Arterials at LOS D in the medium term and E in the long
term. At signalized intersections, LOS D generally relates to v/c ratios between 0.75 and 0.90, while LOS E
generally relates to v/c ratios greater than 0.9 and less than 1.0. For the purposes of this assessment,
efforts were taken to meet the City’s long term design objectives for signalized arterials at LOS E.

While effort was taken to meet the City’s long term design objectives, some intersection movements are
shown to operate with v/c ratios greater than 1.0 during the peak hours. Overall, the recommended
intersection geometry selected for the key study area intersections attempts to balance the lane
arrangement by volume in consideration of typical geometric configurations and traffic control utilized in
Edmonton.

The anticipated 95™ percentile queue length has also been included in the following assessment
summaries. The queues provided may include a footnote that relates to the ability of the program to
estimate the queue accurately. The ‘m’ footnote indicates that the volume entering the intersection is
being metered by an upstream intersection. The Synchro help file also provides the following regarding
the ‘#’ footnote:

“The # footnote indicates that the volume for the 95" percentile cycle exceeds capacity. This
traffic was simulated for two complete cycles of 95" percentile traffic to account for the effects of
spill over between cycles. If the reported v/c <1 for this movement, the methods used represent a
valid method for estimating the 95" percentile queue. In practice, 95" percentile queue shown
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will rarely be exceeded and the queues shown with the # footnote are acceptable for the design of
storage bays.”?

The methodology includes a number of assumptions that relate to the operating conditions present at the
intersections. The following assumptions were used in the assessments.

e Saturation Flow Rate - 1,900 vphg

e Minimum Lane Width - 3.6 metres

e Total Lost Time Adjustment Factor- 0.5
e Peak Hour Factor - 1.0

e %HV - 3%

The geometry assumed for each intersection is included in the assessment tables. Left turn movements,
through movements, and right turn movements are represented by “L”, “T”, and “R” respectively in the
assessment tables, and lanes are separated by a “/”. For example, an approach whose geometry is
described as LT/R features two lanes: one lane accommodating shared left/through movements and a
second lane accommodating right turning movements.

Traffic control information is also included in the assessment tables. Upon build-out of Riverview, all
arterial/arterial intersections are assumed to be signalized. Protected only phasing was assumed for all
dual left turn bays and right turns on red were not permitted for all dual right turn bays. Key signal
phasing is identified in the tables, with protected/permitted left turn phasing identified by “Pm+Pt” and
protected only left turn phasing identified by “Prot”. Permitted and overlapped right turn phasing is
identified by “Pm+Ov” and free-flow right turns are denoted by “free”.

Intersection capacity assessments were completed for a number of arterial/arterial, arterial/collector,
arterial/access, collector/collector, and collector/access intersections within the study area based on the
2047 total traffic volume estimates. The results of the following arterial/arterial intersections are included
as part of the ASP Roadway Assessment:

e Anthony Henday Drive and Cameron Heights Interchange North Ramp
e Anthony Henday Drive and Cameron Heights Interchange South Ramp

e 23 Avenue and Riverview Way e Quadrant Avenue and 215 Street
e 23 Avenue and 199 Street e Twp. Rd. 514 and 215 Street
e 23 Avenue and 215 Street e Lessard Road and 199 Street
e Riverview Way and 199 Street e Lessard Road and 215 Street

e Riverview Way and 215 Street

2 Synchro 7.0, Help File, Chapter 7 - Timing/Signing Settings, Queue Lengths, pg. 7-28.
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5.3  Arterial/Arterial Intersections

5.3.1 Anthony Henday Drive and Cameron Heights Interchange

The Cameron Heights interchange was constructed in 2010/2011, replacing the last at-grade signalized
intersection along Anthony Henday Drive. The interchange is a trumpet design with a loop ramp in the
northeast quadrant for northbound to westbound (23 Avenue to Anthony Henday Drive WB) and
southbound to westbound (Cameron Heights Drive to Anthony Henday Drive WB) traffic (north ramp
intersection). The south ramp intersection accommodates standard eastbound off and on ramps.

The ramp intersections are currently signalized and based on a review of the existing interchange
geometry in conjunction with the Highway 216:06 Anthony Henday Drive and Cameron Heights Drive
Interchange Functional Planning Study (Cameron Heights Drive Interchange FPS) prepared by Stantec in
2009, the following geometry was assumed in the assessment:

Anthony Henday Drive and Cameron Heights Interchange North Ramp Intersection

e  West Approach (Cameron Heights Drive) - one left turn lane, one right turn lane;

e South Approach (23 Avenue) - one left turn bay, one shared left/through lane, one through lane;
and,

e North Approach (23 Avenue) - two through lanes, one channelized right turn bay.

Anthony Henday Drive and Cameron Heights Interchange South Ramp Intersection

e  West Approach (Anthony Henday Drive off ramp) - one left turn bay, one shared left/through lane,
one channelized free flow right turn bay;

e South Approach (23 Avenue) - two through lanes, one channelized right turn bay; and,

e North Approach (23 Avenue) - one left turn bay, two through lanes.

Although the merge point for the eastbound right turn and the diverge point for the northbound right turn
at the south ramp intersection are set back from the actual intersection, they were included in the analyses
to provide an overview of the potential operations for these movements. As 23 Avenue is currently
planned as a six-lane facility southwest of the interchange, the eastbound right turn is assumed to operate
as a free flow lane and the northbound right turn is assumed to represent a lane drop.

Table 5-3 summarizes the results of the AM and PM peak hour assessments commented for the Anthony
Henday Drive/Cameron Heights interchange north ramp intersection.
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Table 5-3: Anthony Henday Drive and Cameron Heights Interchange North Ramp Intersection

Eastbound Northbound Southbound

T S N S N A A R

AM Peak Hour - Actuated-Coordinated (120s cycle, Pm+Pt NB L)

PM Peak Hour - Actuated-Coordinated (120s cycle, Pm+Pt NB L)

Geometry L/R L/LT/T T/T/R
Volume (vph) 295 296 172 2243 665 81
v/c 0.88 0.57 0.28 0.91 0.30 0.07
Delay (s) 74.5 9.4 1.7 6.9 12.4 2.6
LOS E A A A B A
95" Queue (m) #116 25 m?2 38 52
Intersection Delay 13.1 Intersection LOS B

Geometry L/R L/LT/T T/T/R
Volume (vph) 168 266 419 1763 1470 160
v/c 0.70 0.66 0.85 0.76 0.75 0.16
Delay (s) 64.8 16.7 51.7 4.9 25.2 2.5
LOS E B D A C A
95" Queue (m) 61 33 m#133 29 165 10
Intersection Delay 19.1 Intersection LOS B

As shown in Table 5-3, the Anthony Henday Drive/Cameron Heights interchange north ramp intersection
is anticipated to operate at acceptable levels of service based on the existing geometry and traffic control.

Table 5-4 summarizes the results of the AM and PM peak hour assessments completed for the Anthony
Henday Drive/Cameron Heights interchange south ramp intersection.
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Table 5-4: Anthony Henday Drive and Cameron Heights Interchange South Ramp Intersection

Eastbound Northbound Southbound

R AN A N

AM Peak Hour - Actuated-Coordinated (120s cycle, Pm+Pt SB L, Free EB R)

Geometry L/LT/R T/T/R L/T/T
Volume (vph) 101 ‘ 10* 1311 2314 1992 163 798
v/c 0.35 0.72 0.92 1.40 0.64 0.26
Delay (s) 55.5 2.5 13.4 197.1 43.7 2.9
LOS E A B F D A
95" Queue (m) 25 0 m#331 m#713 #64 30
Intersection Delay 66.2 Intersection LOS E
PM Peak Hour - Actuated-Coordinated (120s cycle, Pm+Pt SB L, Free EB R)
Geometry L/LT/R T/T/R L/T/T
Volume (vph) 243 ‘ 10* 2220 1939 701 104 1632
v/c 0.61 1.22 0.78 0.51 0.54 0.57
Delay (s) 62.6 113.9 17.4 3.0 31.1 6.0
LOS E F B A C A
95" Queue (m) 48 #291 226 28 m25 81
Intersection Delay 46.4 Intersection LOS D

*Movement was projected to accommodate 0 vph; a nominal 10 vph was assumed in the assessment.

As shown in Table 5-4, the Anthony Henday Drive/Cameron Heights south ramp intersection is projected
to be over capacity in the AM and PM peak hours in the 2047 horizon based on the assumed geometry and
traffic control. Specifically, the northbound right turn and the eastbound right turn are projected to be
over capacity in the AM and PM peak hours respectively.

The northbound right turn could be improved through the development of a second right turn bay. The
development of a second northbound right turn bay would require the addition of a second lane on the
eastbound on-ramp. Options to improve the eastbound right turn are limited based on a maximum of six
lanes along 23 Avenue downstream from the interchange; however, the provision of two stop controlled
northbound right turn bays was evaluated.

Table 5-5 summarizes the results of the revised assessment for the Anthony Henday Drive/Cameron
Heights Interchange South Ramp Intersection based on the addition of a second northbound right turn bay
and a second eastbound right turn bay. The assessment was completed assuming the dual right turns
would be banned on the red phases.
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Table 5-5: Anthony Henday Drive and Cameron Heights Interchange South Ramp Intersection -
Revised Assessment

Eastbound Northbound Southbound

Chevemen L T

AM Peak Hour - Actuated-Coordinated (120s cycle, Pm+Pt SB L)

Geometry L/LT/R/R T/T/R/R L/T/T
Volume (vph) 101 ‘ 10* 1311 2314 1992 163 798
v/c 0.16 1.87 1.04 0.94 1.05 0.31
Delay (s) 41.5 424.6 54.2 32.0 122.2 6.1
LOS D F D C F A
95" Queue (m) 24 #289 #350 #268 #74 35
Intersection Delay 115.9 Intersection LOS F
PM Peak Hour - Actuated-Coordinated (120s cycle, Pm+Pt SB L)
Geometry L/LT/R/R T/T/R/R L/T/T
Volume (vph) 243 ‘ 10* 2220 1939 701 104 1632
v/c 0.26 2.29 0.99 0.38 0.67 0.71
Delay (s) 36.0 606.3 47.3 17.4 46.9 16.7
LOS D F D B D B
95 Queue (m) 42 #489 #290 63 m28 118
Intersection Delay 217.7 Intersection LOS D

As shown in Table 5-5, the projected operations for the dual eastbound stop control right turn bays are
significantly worse than the projected operations assuming one free flow eastbound right turn bay. As
well, the allocation of additional green time to the west approach decreases operations for the northbound
and southbound through movements. On the south approach, the development of a second northbound
right turn bay is anticipated to provide sufficient capacity to allow the movement to operate at acceptable
levels of service in both the AM and PM peak hours.

Based on the operational analysis, the development of one free flow eastbound right turn bay and two
northbound right turn bays is recommended. The development of the free flow eastbound right turn will
also improve operations for the northbound right turn in the AM peak hour as it will allow for a re-
allocation of green time to the north/south movements at the intersection.

Cameron Heights Merge/Diverge and Ramp Analysis

The Cameron Heights interchange ramps and merge/diverge locations were evaluated using the
methodology outlined in the Highway Capacity Manual 2010.
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Based on a review of 2047 total traffic volume projections, two-lanes are required on the Anthony Henday
Drive northbound on-ramp to accommodate the peak hour volumes and avoid queuing on the ramp. With
a two-lane on-ramp at this location, vehicles within the merge segment along Anthony Henday Drive are
projected to experience LOS C.

Acceptable levels of service are projected along Anthony Henday Drive within the northbound diverge
segment during the AM and PM peak hours based a single lane off-ramp. Therefore, a single diverge lane
from Anthony Henday Drive that widens as it approaches the north ramp intersection is anticipated to be
appropriate.

The southbound merge segment along Anthony Henday Drive is anticipated to experience LOS C or better
during the peak hours based on a single lane on-ramp. However, to avoid queuing on the ramp, a two-
lane on-ramp is recommended to accommodate the AM peak hour volumes appropriately.

The Anthony Henday Drive southbound off-ramp demand exceeds the capacity of a single lane ramp;
therefore, two-lanes are required for the Anthony Henday Drive southbound off-ramp. The diverge
segment is estimated to experience LOS B or better during the peak hours based on a two-lane
southbound off-ramp.

The implementation of two lane ramps as noted above would require modifications to the ramp-freeway
junctions, which may be constrained by the bridge structures at Wedgewood Creek and the North
Saskatchewan River.

As well, a review of the 2047 total traffic projections identified that Anthony Henday Drive would need to
be upgraded to eight lanes upstream of the diverge points and downstream of the merge points with the
Cameron Heights interchange ramps.

Based on the assessments summarized above, it is recommended that an updated functional planning
study be completed for the Anthony Henday Drive/Cameron Heights interchange to identify recommended
long term capacity improvements for the 23 Avenue north and south ramp intersections, as well as to
identify a recommended strategy for the incorporation of two-lane northbound and southbound on- and
off-ramps.

5.3.2 23 Avenue and Riverview Way

Riverview Way was incorporated into the arterial roadway network to provide an alternate east/west
arterial through the plan area. The intersection geometry identified in the Riverview ASP TIA only
accommodated east and west through movements, westbound left turn movements, and northbound right
turn movements to better facilitate turns to/from 23 Avenue to Riverview Way. Based on discussions with
the client group, options to allow for all movements at the T-intersection were explored. Full operations
will better support the staged development of Riverview NBHD 3 and greatly improve way finding
opportunities prior to the full development of the ASP area.
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23 Avenue is planned to be developed as a six-lane divided arterial; therefore, the intersection was
assumed to include the following geometry:

e  West Approach - three through lanes, one right turn bay;
e East Approach - two left turn bays, three through lanes; and,
e South Approach - one left turn bay, two right turn bays.

Overlap phasing was assumed and northbound right turns on red were prohibited in the assessment.
Table 5-6 summarizes the results of the analysis assuming all-directional operation.

Table 5-6: 23 Avenue and Riverview Way

Eastbound Westbound Northbound

T A L S N A U R

AM Peak Hour - Pre-timed (140s cycle, Prot WB L, Over NB R)

Peak Hour - Pre-timed (

140s cycle, Prot WB L, Over NB R)

Geometry T/T/T/R L/L/T/T/T L/R/R
Volume (vph) 2113 18 289 807 80 1661
v/c 0.95 0.02 0.31 0.21 0.22 1.00
Delay (s) 50.4 17.5 47.5 13.0 48.7 57.5
LOS D B D B D E
95 Queue (M) #219 7 58 54 36 #294
Intersection Delay 46.4 Intersection LOS D

Geometry T/T/T/R L/L/T/T/T L/R/R
Volume (vph) 1239 84 1306 2102 26 512
v/c 0.76 0.15 0.83 0.49 0.10 0.25
Delay (s) 48.2 16.0 15.6 5.5 54.3 12.9
LOS D B B A D B
95" Queue (m) 126 20 m118 m80 16 41
Intersection Delay 19.2 Intersection LOS B

As shown in Table 5-6, the northbound right turn is projected to be at capacity in the AM peak hour. The
intersection is projected to operate at acceptable levels of service in the PM peak hour based on the
assumed geometry and traffic control.

The AM peak hour assessment was also completed assuming a northbound left turn is not provided at the
intersection. As shown in Table 5-7, the intersection could operate at acceptable levels of service in the
AM peak hour if the northbound left turn was not provided.
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Although the intersection could accommodate slightly more traffic in the AM peak hour with a two-phase
signal, the overall network benefits of providing the northbound left turn, especially in the short to
medium term, are anticipated to outweigh the potential capacity improvements in the longer term. For
example, the provision of the northbound left turn at 23 Avenue and Riverview Way is anticipated to
reduce the magnitude of through traffic on 195 Street between Riverview Way and 23 Avenue, past the
school site. Based on the assessments completed, and in consideration of the overall network
implications, it is recommended that 23 Avenue and Riverview Way be developed as an all-directional T-
intersection.

Table 5-7: 23 Avenue and Riverview Way - Revised Assessment

Eastbound Westbound Northbound

T A R N N L

AM Peak Hour - Pre-timed (120s cycle, Prot WB L, Over NB R)

Geometry T/T/T/R L/L/T/T/T R/R
Volume (vph) 2113 18 289 807 = 1661
v/c 0.93 0.02 0.16 0.15 - 0.94
Delay (s) 41.7 14.3 18.0 0.1 = 41.3
LOS D B B A - D
95" Queue (m) 184 6 28 0 - #243
Intersection Delay 33.2 Intersection LOS C

5.3.3 23 Avenue and 199 Street

The 23 Avenue/199 Street intersection is a key intersection within the plan area. Commercial land uses
have been located on three of the four corners of the intersection providing a convenient commercial hub
for residents within the neighbourhood as well as providing convenient shopping opportunities for
through traffic along 23 Avenue.

The City of Edmonton is currently preparing concept plans for 23 Avenue between the Transportation
Utility Corridor (TUC) and 215 Street. Based on preliminary plans, dual left turn bays were identified on all
four approaches. Based on the latest 2047 total traffic projections, it is anticipated that in the 2047
horizon dual left turn bays will only be required on the east approach. As well, based on the daily volumes
along the corridor, it is anticipated that 23 Avenue could be developed as a four-lane divided arterial
through the 199 Street intersection.
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Based on a review of initial concept plans, in combination with a review of the estimated AM and PM peak
hour turning movement volumes, the following intersection geometry was assumed in the assessment:

e West Approach - one left turn bay, two through lanes, one right turn bay;

e East Approach - two left turn bays, two through lanes, one right turn bay;

e South Approach - one left turn bay, two through lanes, one right turn bay; and,
e North Approach - one left turn bay, two through lanes, one right turn bay.

Table 5-8 summarizes the results of the 23 Avenue/199 Street AM and PM peak hour intersection
assessments.

Table 5-8: 23 Avenue and 199 Street
Eastbound Westbound Northbound Southbound

 Movement | L | T | R | L ] T | R | L | T]R]L|T]R]

AM Peak Hour - Pre-timed (120s cycle, Prot WB L, Pm+Pt EB, NB, & SB L, Over NB R)

Geometry L/T/T/R L/L/T/T/R L/T/T/R L/T/T/R
Volume (vph) 105 702 63 127 612 101 183 920 736 174 391 100
v/c 0.38 | 0.86 | 0.14 | 0.16 AL 0.42 | 0.13 | 0.46 | 0.89 | 0.82 | 0.79 | 0.37 | 0.17
Delay (s) 17.0 | 45.5 8.5 48.0 @ 13.8 7.2 27.7 | 53.7 | 29.8 | 71.0 | 30.6 11.5
LOS B D A D B A C D C E C B
95" Queue (m) 15 #78 9 27 46 10 46 #144 | 175 #64 40 15
Intersection Delay 35.9 Intersection LOS D
PM Peak Hour - Pre-timed (120s cycle, Prot WB L, Pm+Pt EB, NB, & SB L, Over NB R)
Geometry L/T/T/R L/L/T/T/R L/T/T/R L/T/T/R
Volume (vph) 119 816 196 564 971 173 112 899 225 140 | 1298 | 127
v/c 0.59 | 0.90 | 0.37 | 0.99 | 0.73 | 0.23 | 0.79 A 0.76 | 0.26 | 0.61 0.99 | 0.19
Delay (s) 23.2 34.7 6.7 68.5 | 26.5 5.3 69.2 56.9 | 16.7 | 24.5 57.3 14.8
LOS C C A E C A E E B C E B
95" Queue (m) | m18 | #125 | m15 | #104 | 144 20 #44 139 45 m32 | #211  m26
Intersection Delay 42.5 Intersection LOS D

As shown in Table 5-8, the intersection is projected to operate at acceptable levels of service in the AM

and PM peak hours under the assumed geometry and traffic control; although, a couple of movements are
projected to approach capacity. Specifically, the westbound left turn and southbound through movements
are projected to operate with v/c ratios of 0.99 and LOS E. Based on a review of the AM and PM peak hour
volumes for these movements, additional lanes would not typically be warranted. Therefore, no geometry
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improvements are currently recommended. As well, it is noted that the assessment confirmed that
23 Avenue could be developed as a four-lane divided arterial through the 199 Street intersection.

Although dual left turn bays are not anticipated to be required on the north, south, and west approaches
in the 2047 horizon, it may be prudent to protect right-of-way for dual left turns on these approaches to
allow flexibility in the intersection operations in the short to medium term. The 23 Avenue/199 Street
intersection is a key intersection in the plan area, and traffic patterns at the intersection could fluctuate
depending on how the arterial roadway network develops over time.

5.3.4 23 Avenue and 215 Street

The 23 Avenue/215 Street intersection is located on the City of Edmonton/Parkland County boundary and
is anticipated to accommodate traffic generated by both jurisdictions. The geometry assumed in the
assessments is based on a review of the Edgemont TIA, and a preliminary review of the potential
intersection operations and includes the following:.

e  West Approach - two left turn bays, two through lanes, one right turn bay;

e East Approach - one left turn bay, two through lanes, one right turn bay;

e South Approach - one left turn bay, three through lanes, one right turn bay; and,
e North Approach - two left turn bays, three through lanes, one right turn bay.

As shown in Table 5-9, the 23 Avenue/215 Street intersection is projected to operate at acceptable levels
of service during the AM and PM peak hours based on the assumed intersection geometry and traffic
control. It should be noted that pedestrian minimums were not respected for the east/west pedestrian
movements across 215 Street. It is anticipated that these would be low volume movements and would be
accommodated through pedestrian actuation. Alternate pedestrian crossing opportunities are anticipated
to be available at the 20 Avenue/215 Street intersection.

It is also noted that the southbound through movement is projected to operate with a v/c ratio of 0.97 in
the PM peak hour. A seven second northbound left turn permitted/protected phase was assumed, which
reduced the capacity for the southbound through movement. If a northbound left turn phase was not
provided, the northbound left turn is projected to be over capacity (v/c ratio of 2.05) while the
southbound through movement would be well below capacity (v/c ratio of 0.77).
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Table 5-9: 23 Avenue and 215 Street
Eastbound Westbound Northbound Southbound

| Mowemem | L | T | R | L | T |R LT R L] TR

AM Peak Hour - Pre-timed (120s cycle, Prot EB & SB L, Pm+Pt NB L)

Geometry L/L/T/T/R L/T/T/R L/T/T/T/R L/L/T/T/T/R
Volume (vph) 96 241 73 6 436 287 182 | 2110 6 159 428 207
v/c 0.48 | 0.19 | 0.11 0.02 | 0.50 | 0.55 | 0.33 | 0.87 | 0.01 0.80 | 0.18 | 0.23
Delay (s) 63.5 | 28.0 6.5 32.5 | 33.2 | 20.1 5.8 20.2 5.2 80.1 20.8 5.0
LOS E C A C C C A C A F C A
95" Queue (m) 21 31 10 m3 39 34 m12 151 mO #39 33 6
Intersection Delay 23.7 Intersection LOS C
PM Peak Hour - Pre-timed (120s cycle, Prot EB & SB L, Pm+Pt NB L)
Geometry L/L/T/T/T/R L/T/T/T/R L/T/T/T/R L/L/T/T/T/R
Volume (vph) 500 341 179 10 311 264 125 769 10 403 1909 179
v/c 0.93 | 0.21 0.20 | 0.04 | 0.34 | 0.43 | 0.79 | 0.53 | 0.02 | 0.85 | 0.97 | 0.26
Delay (s) 75.7 | 20.7 3.7 26.9 | 31.7 | 184 | 553 31.1 13.8 | 83.1 40.0 9.9
LOS E C A C C B E C B F D A
95" Queue (m) #93 35 14 7 46 48 #49 54 m3 #77 #183 ml17
Intersection Delay 40.6 Intersection LOS D

5.3.5 Riverview Way and 199 Street

The Riverview Way/199 Street intersection is located centrally within Riverview with the district park site
located on the southeast corner of the intersection. Based on a review of the projected peak hour turning
movement volumes, and in consideration of the roadway cross-sections proposed along Riverview Way and
199 Street, the following intersection geometry was assumed in the analyses:

e West Approach - one left turn bay, one shared through/right lane;

e East Approach - dual left turn bays, one shared through/right lane;

e South Approach - one left turn bay, two through lanes, one right turn bay; and,
e North Approach - one left turn bay, two through lanes, one right turn bay.

Table 5-10 summarizes the AM and PM peak hour analyses completed for the Riverview Way/199 Street
intersection. The intersection is assumed to operate as a pre-timed signal with pedestrian phases
accommodated in conjunction with the main east/west and north/south signal phases.
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Table 5-10: Riverview Way and 199 Street
Eastbound Westbound Northbound Southbound

 Movement | L | T | R L TR | L T R L | T|R

AM Peak Hour - Pre-timed (120s cycle, Prot WB L)

Geometry L/TR L/L/TR L/T/T/R L/T/T/R
Volume (vph) | 98 | 344 \ 3 188 | 122 \ 58 2 [ 1302 | 758 63 398 | 32
v/c 0.33 0.74 0.72 0.27 0.00 | 0.69 | 0.79 0.53 0.21 0.04
Delay (s) 41.0 53.1 63.6 18.9 7.5 11.5 6.9 44.4 15.3 4.6
LOS D D E B A B A D B A
95" Queue (m) 37 116 #39 33 mO 72 m26 #21 29
Intersection Delay 19.9 Intersection LOS
PM Peak Hour - Pre-timed (120s cycle, Prot WB L)
Geometry L/TR L/L/TR L/T/T/R L/T/T/R
Volume (vph) 71 215 4 640 317 115 4 892 326 139 1452 125
v/c 0.39 0.61 0.89 0.54 0.06 | 0.54 | 0.39 0.72 0.88 | 0.18
Delay (s) 45.6 48.2 49.0 19.6 21.5 | 283 14.0 24.7 14.4 1.2
LOS D D D B C C B C B A
95" Queue (m) | m30 78 #107 106 m?2 124 53 m21 96 m1
Intersection Delay 25.1 Intersection LOS C

As shown in Table 5-10, the Riverview Way/199 Street intersection is anticipated to operate at acceptable
levels of service as a signalized intersection based on the assumed geometry and traffic control.

5.3.6 Riverview Way and 215 Street

Riverview Way is proposed to tee into 215 Street forming a three-legged signalized intersection. The
geometry assumed in the assessment includes the following:

e East Approach - one left turn lane, one right turn bay;
e  South Approach - two through lanes, one right turn bay; and,
e North Approach - one left turn bay, two through lanes.

As shown in Table 5-11 the Riverview Way/215 Street intersection is anticipated to operate at acceptable
levels of service in the AM and PM peak hours.
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Table 5-11: Riverview Way and 215 Street

Westbound Northbound Southbound

S S A N N

AM Peak Hour - Pre-timed (120s cycle, Pm+Pt SB L)

Geometry L/R T/T/R L/T/T
Volume (vph) 29 315 1896 30 72 421
v/c 0.08 0.75 0.89 0.03 0.39 0.17
Delay (s) 37.1 34.9 14.4 3.8 40.8 1.3
LOS D C B A D A
95" Queue (m) 14 #72 60 m1 19
Intersection Delay 15.6 Intersection LOS B
PM Peak Hour - Pre-timed (120s cycle, Pm+Pt SB L)
Geometry L/R T/T/R L/T/T
Volume (vph) 52 122 781 53 296 1748
v/c 0.14 0.30 0.37 0.06 0.62 0.69
Delay (s) 35.2 6.2 8.8 0.6 8.7 3.9
LOS D A A A A A
95" Queue (m) m19 12 64 0 27 54
Intersection Delay 6.2 Intersection LOS A

5.3.7

Quadrant Avenue represents the extension of 199 Street west to 215 Street. It is anticipated that the
Quadrant Avenue/215 Street intersection will continue to be a T-intersection in the future. The following
geometry was assumed in the assessment:

Quadrant Avenue and 215 Street

e East Approach - one left turn bay, one shared left/right lane;
e  South Approach - two through lanes, one free flow right turn bay; and,
e North Approach - one left turn bay, two through lanes.

Table 5-12 summarizes the AM and PM peak hour analyses completed for the Quadrant Avenue/215
Street intersection.

70
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— Table 5-12: Quadrant Avenue and 215 Street

Westbound Northbound Southbound

S N A N S

AM Peak Hour - Pre-Timed (120s cycle, Pm+Pt SB L, Free NB R)

Geometry L/LR T/T/R L/T/T
Volume (vph) 277 ’ 295 1416 791 57 344
v/c 0.67 0.68 0.44 0.23 0.14
Delay (s) 41.0 7.2 0.4 12.2 3.8
LOS D A A B A
95" Queue (m) 70 66 0 10 10
Intersection Delay 11.3 Intersection LOS B
PM Peak Hour - Pre-Timed (120s cycle, Pm+Pt SB L, Free NB R)
Geometry L/LR T/T/R L/T/T
Volume (vph) 866 ’ 105 639 581 265 1341
v/c 0.72 0.54 0.32 0.56 0.70
Delay (s) 41.3 22.3 0.3 9.2 10.7
LOS D C A A B
95" Queue (m) 100 m76 mO 19 115
Intersection Delay 18.8 Intersection LOS B

5.3.8

Twp. Rd. 514 and 215 Street

The Twp. Rd. 514/215 Street intersection is an existing four-legged stop-controlled intersection adjacent
to the plan area. With the development of Riverview, it is anticipated that 215 Street will be upgraded to a
four-lane divided arterial roadway, and Twp. Rd. 514 will be upgraded to an urban collector standard east
of 215 Street (9 Avenue SW). Although it is anticipated that Twp. Rd. 514 will experience growth in traffic
in the longer term, with development in the southern portion of Riverview and increased country
residential development in the Woodbend area, significant improvements to Twp. Rd. 514 are not

anticipated. However, any future intersection improvements at the Twp. Rd. 514/215 Street will need to
include a transition along Twp. Rd. 514.
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Based on a review of the projected traffic volumes, the following geometry was assumed in the analyses.

e  West Approach - one left turn bay, one shared through/right lane;

e East Approach - one shared left/through lane, one right turn bay;

e South Approach - one left turn bay, one through lane, one shared through/right lane and,
e North Approach - dual left turn bays, two through lanes, one right turn bay.

As shown in Table 5-13, the Twp. Rd. 514/215 Street intersection is anticipated to operate at acceptable
levels of service during the AM and PM peak hours in the 2047 horizon.

Table 5-13: Twp. Rd. 514 and 215 Street
Eastbound Westbound Northbound Southbound

 Movement | L | T | R | L T R | L|T R L] TR

AM Peak Hour - Pre-timed (120s cycle, Prot SB L)

Geometry L/TR LT/R L/T/TR L/L/T/T/R
Volume (vph) 21 21 ’ 59 5 \ 104 | 554 | 296 | 1599 ’ 4 126 | 396 | 58
v/c 0.06 0.16 0.21 0.89 0.63 0.88 0.63 0.18 0.06
Delay (s) 31.7 12.7 33.7 49.3 18.0 21.5 67.3 7.0 2.2
LOS C B C D B C E A A
95" Queue (m) 10 16 36 #166 m57 171 #27 26 0
Intersection Delay 25.9 Intersection LOS C
PM Peak Hour - Pre-timed (120s cycle, Prot SB L)
Geometry L/TR LT/R L/T/TR L/L/T/T/R
Volume (vph) 57 77 ’ 220 7 \ 34 | 272 97 830 ’ 8 540 | 1581 | 35
v/c 0.21 0.81 0.12 0.37 0.66 0.49 0.86 0.62 | 0.03
Delay (s) 42.2 56.3 40.2 16.1 34.2 13.9 60.9 11.3 2.2
LOS D E D B C B E B A
95" Queue (M) 25 #106 19 48 m29 61 #93 119 3
Intersection Delay 24.2 Intersection LOS C

5.3.9 Lessard Road and 199 Street

The Lessard Road/199 Street intersection is located north of Riverview in the Edgemont NASP area.
Lessard Road connects to Anthony Henday Drive east of 199 Street, while 199 Street continues north into
The Hamptons neighbourhood. The intersection geometry assumed in the assessment generally reflects
the draft concept plans with the following modifications based on the projected 2047 traffic volumes:
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e The eastbound right turn is assumed to operate as a standard right turn bay as opposed to a free flow
lane;

e Asingle northbound right turn bay was assumed; and,

e Asingle northbound left turn bay was assumed.

The proposed modifications reflect the 2047 model volumes, which identified lower eastbound right,
northbound left, and northbound right turns than previously identified in the Riverview ASP TIA. Based on
these modifications, the intersection was assumed to include the following geometry:

e  West Approach - one left turn bay, two through lanes, one right turn bay;

e East Approach - two left turn bays, two through lanes, one right turn bay;

e South Approach - one left turn bay, two through lanes, one right turn bay; and,
e North Approach - two left turn bays, two through lanes, one right turn bay.

Table 5-14 summarizes the results of the AM and PM peak hour intersection assessments completed for
the Lessard Road/199 Street intersection.

Table 5-14: Lessard Road and 199 Street
Eastbound Westbound Northbound Southbound

_ Movement | L | T | R L TR L|T|R] LT ]R

AM Peak Hour - Pre-timed (120s cycle, Prot WB & SB L)

Geometry L/T/T/R L/L/T/T/R L/T/T/R L/L/T/T/R
Volume (vph) 150 | 1168 17 285 141 270 94 1102 | 566 200 611 50
v/c 0.39 | 0.99 | 0.03 0.98 0.08 | 0.29 0.37 0.93 | 0.80 | 0.87 0.38 | 0.07
Delay (s) 30.7 | 59.2 8.9 102.3 | 18.8 6.9 20.8 34.1 15.3 88.7 23.6 5.7
LOS C E A F B A C C B F C
95 Queue (M) 46 #190 m5 #64 16 27 m20 #168 72 #46 64 8
Intersection Delay 40.4 Intersection LOS D
PM Peak Hour - Pre-timed (120s cycle, Prot WB & SB L)
Geometry L/T/T/R L/L/T/T/R L/T/T/R L/L/T/T/R
Volume (vph) 60 652 125 597 ‘ 671 250 57 915 344 340 1454 | 200
v/c 0.34 | 0.74 | 0.29 | 0.95 0.39 | 0.26 0.93 0.89 | 0.46 | 0.96 0.92 | 0.27
Delay (s) 41.4 | 43.9 | 33.5 74.5 22.1 2.9 120.7 | 29.9 3.3 93.1 42.8 7.0
LOS D D C E C A F C A F D A
95" Queue (m) 24 95 36 #108 68 14 m#40 | #117 5 #72 #213 22
Intersection Delay 39.9 Intersection LOS D
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As shown in Table 5-14, the Lessard Road/199 Street intersection is anticipated to have a number of e
movements approaching capacity in the AM and PM peak hours in the 2047 horizon. These predominantly

include dual left turns operating under protected only phasing and the opposing through movements. A

northbound left turn permitted/protected phase was not assumed in the assessment as the peak hour

volumes are less than 100 vph, and it would result in additional delay to the southbound through

movements.

A minimum east/west split of 35 seconds was maintained to allow for pedestrian movements across 199
Street. If pedestrian actuation was assumed, additional green time could be provided to the north/south
phase and protected only phases to improve vehicle operations.

5.3.10 Lessard Road and 215 Street

The Lessard Road/215 Street intersection is anticipated to be developed as a signalized T-intersection in
the 2047 horizon. The assessment was completed assuming a four-lane divided cross-section is
developed along 215 Street north of Wedgewood Creek; therefore, the following intersection geometry
was assumed in the assessments:

e East Approach - one left turn lane, one right turn lane;
e South Approach - two through lanes, one right turn bay; and,
e North Approach - one left turn bay, two through lanes.

As shown in Table 5-15, the Lessard Road/215 Street intersection is anticipated to operate at acceptable
levels of service as a signalized intersection in the 2047 horizon; however, the northbound through
movement is anticipated to approach capacity in the AM peak hour. There is the potential to expand to a
full-six lane divided arterial cross-section if development occurs within the Enoch Cree Nation lands
located west of Edmonton; however, until then, a four-lane divided arterial is recommended north of
Wedgewood Creek.
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Table 5-15: Lessard Road and 215 Street
Westbound Northbound Southbound

N N N A N N N

AM Peak Hour - Actuated - Coordinated (120s cycle, Pm+Pt SB L)

Geometry L/R T/T/R L/T/T
Volume (vph) 191 320 2402 338 80 553
v/c 0.64 0.83 0.99 0.28 0.50 0.21
Delay (s) 51.5 43.9 29.8 0.8 24.6 5.9
LOS D D C A C A
95" Queue (m) 56 63 #397 mi 21 33
Intersection Delay 26.0 Intersection LOS C
PM Peak Hour - Actuated - Coordinated (120s cycle, Pm+Pt SB L)
Geometry L/R T/T/R L/T/T
Volume (vph) 311 110 1029 452 200 2235
v/c 0.79 0.24 0.52 0.39 0.49 0.89
Delay (s) 47.7 8.5 5.8 0.8 10.7 21.7
LOS D A A A B C
95* Queue (m) m#115 m21 m18 mO 24 247
Intersection Delay 16.7 Intersection LOS B

5.3.11 Arterial/Arterial Intersection Summary

The arterial/arterial intersection assessments confirmed the roadway cross-sections for arterial roadways
within Riverview as follows:

e 23 Avenue between Anthony Henday Drive and Riverview Way is planned as a six-lane divided arterial.
Based on the arterial/arterial intersection assessments completed, capacity constraints were noted at
the 23 Avenue/Riverview Way intersection in the AM peak hour and at the Anthony Henday Drive and
Cameron Heights Interchange South Ramp Intersection in the PM peak hour. Based on discussions
with representatives from the City of Edmonton, the six-lane divided cross-section will be maintained
through this segment to be consistent with the over-arching policies identified within the
Transportation Master Plan: The Way We Move. Traffic congestion during peak hours is anticipated to
result in an extended peak period, where people may adjust the timing of their trips to avoid
congestion; increased transit ridership or car-pooling; and/or reduced trip making activity.

e 23 Avenue is anticipated to transition from a six-lane divided arterial cross-section to a four-lane
arterial cross-section between Riverview Way and 199 Street . At this time, it is anticipated that the
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six-lane cross-section will transition to four-lanes between Riverview Way and 195 Street; however, this S
will be discussed further with the arterial/collector intersection assessments.

e 23 Avenue between 199 Street and 215 Street can be developed as a four-lane divided arterial
roadway.

e Riverview Way can be developed as four-lane arterial between 23 Avenue and 199 Street and can be
reduced to a two-lane roadway between 199 Street and 215 Street; and,

e 215 Street should be developed as a six-lane arterial between 20 Avenue and Wedgewood Creek. 215
Street can be maintained as a four-lane divided arterial north of Wedgewood Creek until such time as
development occurs on the Enoch Cree Nation lands.

The recommended arterial roadway cross-sections are summarized in Table 5-16 and illustrated in Exhibit
5-1. Exhibit 5-1 also summarizes the recommended geometry and traffic control for the arterial/arterial
intersections.

Table 5-16:

. Proposed Cross-
Roadway Link To .
Section

Arterial Roadway Cross-Sections

23 Avenue Anthony Henday Drive Riverview Way 6-In divided
23 Avenue Riverview Way 199 Street 4- or 6-In divided
23 Avenue 199 Street 215 Street 4-In divided
Riverview Way 23 Avenue 199 Street n :::L\ﬂf:(:)x:hom
Riverview Way 199 Street 215 Street 2-In undivided
199 Street Wedgewood Creek 203 Street 4-In divided
Quadrant Avenue 203 Street 215 Street 4-In divided
215 Street Lessard Road Wedgewood Creek 4-In divided
215 Street Wedgewood Creek 20 Avenue 6-In divided
215 Street 20 Avenue 13 Avenue SW 4-In divided
215 Street 13 Avenue SW 30 Avenue SW 2-In undivided

/6
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6. NEIGHBOURHOOD ROADWAY ASSESSMENT

6.1 Riverview NBHDs 1, 2, and 3 Collector Roadways

Residential collector roadways typically carry daily volumes in excess of 1,000 vpd and can often
accommodate daily volumes in the order of 10,000 vpd. Residential collector roadways within Edmonton
typically accommodate two travel lanes and two parking lanes on an 11.5 metre roadway within a 20.0
metre right-of-way. In some instances, additional roadway width is provided at the throats of
collector/arterial intersections to allow for the development of appropriate lane channelization based on
arterial/collector peak hour intersection assessments.

6.1.1  High Volume Collectors

The majority of the collector roadways within Riverview NBHDs 1, 2, and 3 are projected to accommodate
daily volumes in the order of 5,000 vpd or less. The following collector roadways are projected to
accommodate daily volumes above 5,000 vpd, and may require additional geometry at key intersections:

e The collector roadways within the business employment area are projected to accommodate between
8,240 vpd (184 Street) and 11,970 vpd (187 Street). The design of the approaches to 23 Avenue will
need to reflect the projected turning movements at the intersection and appropriate intersection
spacing will be required north of 23 Avenue to allow for the development of additional turn bays.

e 196 Street north of 23 Avenue, 203 Street north of 23 Avenue, and 24 Avenue east and west of 199
Street are projected to accommodate daily volumes between 9,970 vpd and 13,080 vpd. The high
volumes along these roadways are primarily associated with commercial land uses in the town centre.
The development of site plans for the town centre land uses will need to include the development of
an access management strategy along these roadways.

e 203 Street south of 23 Avenue is anticipated to accommodate in the order of 10,630 vpd. The
majority of the traffic is associated with TC3; therefore, the design of 203 Street south of 23 Avenue
will need to consider access opportunities to the town centre site. South of the town centre, 203
Street is anticipated to accommodate in the order of 4,470 vpd, which can be accommodated on a
standard collector roadway.

e 20 Avenue east of Riverview Way is projected to accommodate daily volumes in the order of 8,270
vpd, of which approximately 57% is associated with CNC3. A standard collector roadway cross-section
is anticipated to be appropriate; however, access to the commercial site should be aligned with local
roadway access to the north and the lane arrangement at Riverview Way should be confirmed through
the intersection analysis.

e 20 Avenue east of 199 Street is anticipated to accommodate in the order of 6,400 vpd, which reflects
the development of more intense land uses around the transit centre. Consideration should be given
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to transit turning movements in the design of 20 Avenue immediately east of 199 Street. A standard
collector would be appropriate east of the first local roadway.

e 20 Avenue west of 199 Street represents a site access to TC3. The development of on-site circulation
and parking plans will need to consider the lane configuration and potential queue lengths on the
west approach of the 20 Avenue/199 Street intersection.

e 20 Avenue east of 215 Street is anticipated to accommodate daily volumes in the order of 8,960 vpd
and 212 Street south of 23 Avenue is anticipated to accommodate daily volumes in the order of 7,280
vpd. The traffic along these corridors is predominantly associated with CSC1; therefore, further
review of the cross-sections should be completed at the zoning stage, once additional information is
available regarding the land uses in the area.

e 209 Street south of Riverview Way is anticipated to accommodate in the order of 7,040 vpd. About
60% of the traffic along 209 Street is anticipated to be associated with CNC1. A standard collector is
anticipated to be appropriate; however, access to the commercial site should be coordinated with local
roadway intersections to prevent the development of slightly off-site intersections. South of the
commercial site, daily volumes are anticipated to be in the order of 4,670 vpd, which can be
accommodated on a standard collector roadway.

e Based on the traffic volume estimates, 13 Avenue east of 199 Street is anticipated to accommodate in
the order of 8,970 vpd. 13 Avenue east of 199 Street is on the boundary between NBHDs 3 and 4;
however, it is anticipated to predominantly provide access to NBHD 4 land uses. The collector
roadway should be reviewed in more detail with the NSP for NBHD 4.

6.1.2 Low Volume Collectors

The following collector roadways are anticipated to accommodate volumes in the order of 1,500 vpd or
less.

e 212 Street north of 23 Avenue is anticipated to accommodate daily volumes in the order of 1,540 vpd
and 24 Avenue east of 212 Street is anticipated to accommodate daily volumes in the order of 1,530
vpd. At this time it is anticipated that ETS may utilize these roadways for transit routes; however, if
they ultimately determine that an ETS route is not required along these roadways, they can be
constructed as local roadways.

e 209 Street between 10 Avenue and 14 Avenue is anticipated to accommodate daily volumes in the
order of 820 vpd; however, it is anticipated to accommodate transit; therefore, a collector roadway
with two travel lanes should be developed.

e Based on the daily volumes, 10 Avenue west of 199 Street is projected to accommodate in the order of
680 vpd, which could be accommodated on a local roadway. However, this roadway was designated a
collector roadway to provide access to the south NBHD 2 school site; therefore, the roadway should be
developed to include two travel lanes.
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6.2 Riverview NBHDs 1, 2, and 3 Enhanced Local Roadways
It is estimated that local roadways can typically accommodate up to 1,500 vpd assuming they operate with
a single travel lane that is used for both directions of travel. On typical 9.0 metre standard local
roadways, parking is permitted on both sides, which leaves one travel lane down the centre of the roadway
for vehicle travel. When opposing vehicles meet along a local roadway, one must pull over to the curb to
allow the other to pass. This operation is considered acceptable in low volume situations, but as the
volumes increase, two travel lanes (one in each direction) are recommended.
The following local roadway segments within NBHDs 1, 2, and 3 were identified as accommodating daily
volumes greater than 1,500 vpd:
e 25 Avenue west of 199 Street; and,
e 18 Avenue west of 199 Street
Both roadways are anticipated to carry daily volumes greater than 1,500 vpd on the approach to the
arterial roadway network. It is recommended that free flow two-way traffic be maintained on the
approaches to the arterial.

6.3  Arterial/Collector and Arterial/Access Intersections
The recommended geometry and traffic control for the arterial/collector and arterial/access intersections
were based on a review of the proposed arterial roadway cross-section, the projected AM and PM peak
hour intersection turning movement volumes, and the review of v/c ratios, delays, LOS, and queue lengths
at the intersections.
Traffic signals were assumed to be implemented when side street peak hour volumes were greater than a
minimum of 300 vph. The City of Edmonton typically uses 400 vph as a threshold; however, unacceptable
v/c ratios and delays for side street movements are often identified prior to reaching 400 vph on the side
street. Where side street volumes are projected to be less than 300 vph, the intersections were initially
assessed as unsignalized intersections, and the potential for future signalization was considered in the
context of the overall network and other access opportunities. Where unsignalized operation continues to
be recommended, high v/c ratios and long delays may be identified. It is also noted that in some
instances Synchro reports “error” as a result for unsignalized intersections. This signifies that the results
exceed the range of results that can be reported for a particular measure of effectiveness. While this is
typically noted to reflect significant side street capacity issues, it does not in and of itself suggest
signalization is warranted.
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The results of the following arterial/collector intersections are included as part of the Neighbourhood -
Roadway Assessment:

23 Avenue Arterial/Collector Intersections

23 Avenue and 184 Street 23 Avenue and 196 Street
23 Avenue and 187 Street 23 Avenue and 203 Street
23 Avenue and 195 Street 23 Avenue and 212 Street

199 Street/Quadrant Avenue Arterial/Collector Intersections

Woodbend Wynd and 199 Street 13 Avenue and 199 Street
27 Avenue and 199 Street 10 Avenue and 199 Street
25 Avenue and 199 Street 203 Street and Quadrant Avenue
24 Avenue and 199 Street 209 Street and Quadrant Avenue
20 Avenue and 199 Street 212 Street and Quadrant Avenue

18 Avenue and 199 Street

215 Street Arterial/Collector and Arterial/Access Intersections

24 Avenue and 215 Street 10 Avenue and 215 Street

20 Avenue and 215 Street CSC2 Access and 215 Street
14 Avenue and 215 Street

Riverview Way Arterial/Collector Intersections

Riverview Way and 20 Avenue Riverview Way and 203 Street
Riverview Way and 195 Street Riverview Way and 209 Street
Riverview Way and 196 Street Riverview Way and 212 Street

Riverview Way and 197 Street

6.3.1 23 Avenue Collector Intersections

As per the arterial roadway assessment, 23 Avenue is assumed to be developed as a six-lane divided
arterial roadway between Anthony Henday Drive and Riverview Way and could transition to a four-lane
cross-section west of Riverview Way. The results of the 23 Avenue collector intersection assessments are
summarized in Table 6-1 on the following pages.
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TRANSPORTATION PLANNERS AND ENGINEERS

23 Avenue and 184 Street

The 23 Avenue/184 Street intersection represents the first collector within Riverview west of Anthony
Henday Drive and provides access to business employment and highway commercial land uses to the
north and residential land uses to the south. Two southbound left turn bays were assumed to
accommodate the projected 518 vph southbound left turn movement in the PM peak hour. The
intersection was assessed with and without protected only phasing for the southbound left turn. Under
both signal phasing scenarios it is anticipated that pedestrian movements would be actuated and that
vehicle through movements along 23 Avenue would be given priority.

As shown in Table 6-1, the intersection is anticipated to be over-capacity during the peak hours based on
the assumed geometry and traffic control. In the AM peak hour the eastbound through movement is
projected to be over capacity. In the PM peak hour, the westbound through movement is projected to
operate at capacity, while the southbound left is projected to be significantly over capacity. Based on a
review of the traffic volumes by movement there is not a logical geometry improvement that would offset
the impacts associated with protected only phasing.

If protected only phasing is not used, the intersection is projected to operate at acceptable levels of
service in the AM and PM peak hours; although, the eastbound through movement is projected to
approach capacity in the AM peak hour.

23 Avenue and 187 Street

The 23 Avenue/187 Street intersection provides access to residential land uses south of 23 Avenue and a
combination of residential, business employment, and highway commercial land uses north of 23 Avenue.
It is recommended that dual southbound left turns and a channelized northbound right turn be developed
at the 23 Avenue/187 Street intersection.

The intersection assessments were completed assuming protected only phasing as well as permitted or
permitted/protected phasing for the dual southbound left turn. Based on the assessments completed
assuming protected only phasing for the dual southbound left turn movement, the eastbound through
movement is projected to be at capacity in the AM peak hour and the westbound through movement is
projected to be at capacity in the PM peak hour. As well, the southbound left turn movement is projected
to be 3% to 97% over capacity in the AM and PM peak hours respectively, and the northbound right turn is
projected to be 17% over capacity in the AM peak hour.

Based on the assessment assuming permitted and/or permitted/protected phasing, the intersection is
projected to operate below capacity during the AM and PM peak hours.

Based on the assessments completed, the 23 Avenue/184 Street and 23 Avenue/187 Street intersections
are anticipated to represent congestion points on the network. It is recommended that the signal timings
prioritize 23 Avenue. As well, additional assessments could be completed when more information is
available regarding the types and density of land uses that could be developed within the business
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bunt associates

employment area. This assessment assumes a high percentage of highway commercial and office type
land uses; however, light industrial or warehouse land uses may reduce the peak traffic activity at the
intersections. As well, Travel Demand Management (TDM) programs that promote staggered start/end
times, work at home, car-pooling, and transit usage should be promoted within the business employment
area.

23 Avenue Between Riverview Way and 199 Street

The following remaining arterial/collector intersections are anticipated to operate well as signalized
intersections within the 2047 horizon.

e 23 Avenue and 195 Street;

e 23 Avenue and 196 Street (T-intersection);
e 23 Avenue and 203 Street; and,

e 23 Avenue and 212 Street.

23 Avenue was assumed to be developed as a four-lane divided arterial west of Riverview Way, with left
and right turn bays developed at the arterial/collector intersections. The majority of the side street
approaches are assumed to be developed with two outbound lanes and one inbound lane. The outbound
lanes are assumed to include a left turn bay and shared through/right lane, or left turn bay and right turn
lane for T-intersections. The exception is the north approach of the 23 Avenue/212 Street intersection,
which is assumed to include a shared left/through/right lane.

The assessments included a minimum north/south green time of 34 seconds, which is anticipated to
exceed the potential minimum pedestrian requirements. Based on the assessments completed, pre-timed
signal operations could be implemented at the above noted arterial/collector intersections to
accommodate pedestrian movements across 23 Avenue.

6.3.2 199 Street/Quadrant Avenue Arterial/Collector Intersections

The majority of the collector intersections along 199 Street and Quadrant Avenue are anticipated to be
signalized based on a review of the AM and PM peak hour side street volumes. The following exceptions
were reviewed in more detail as the AM and PM peak hour side street volumes are projected to be less
than 300 vph:

e Woodbend Wynd and 199 Street;
e 27 Avenue and 199 Street

e 25 Avenue and 199 Street;

e 18 Avenue and 199 Street;

e 10 Avenue and 199 Street; and,
e Quadrant Avenue and 203 Street.
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TRANSPORTATION PLANNERS AND ENGINEERS

The following summarizes the results of the assessments completed for the 199 Street/Quadrant Avenue
arterial/collector intersections. Unless otherwise noted, minimum pedestrian times were accommodated
for pedestrians crossing 199 Street/Quadrant Avenue. Detailed summaries are provided in Table 6-2.

Woodbend Wynd and 199 Street

The Woodbend Wynd/199 Street intersection is an existing unsignalized intersection that provides access
to approximately 16 country residential lots. Based on the proposed NSP, there is the potential for a small
pocket of redevelopment adjacent to 199 Street; however, the total number of lots accessed via Woodbend
Wynd is not anticipated to generate sufficient traffic to warrant signalization. Additional pedestrian and
bicycle access is provided to the south via parks, storm water management facilities, and the north/south
utility right-of-way; however, vehicle access is anticipated to be limited to the 199 Street access. Based on
the assessment of the intersection as an unsignalized intersection, side street movements are anticipated
to experience long delays; although, the side street v/c ratios are projected to be 0.11 or less. Overall,
the Woodbend Wynd/199 Street intersection is not anticipated to be a candidate for signalization in the
future.

27 Avenue/199 Street

The 27 Avenue/199 Street intersection provides access to residential land uses east and west of 199 Street
and also provides a secondary connection to the business employment land uses located north of 23
Avenue and west of Anthony Henday Drive. Based on a review of the projected peak hour volumes, the 27
Avenue/199 Street intersection is anticipated to be signalized. As shown in the attached tables, the
intersection is anticipated to operate well as a signalized intersection in the 2047 horizon.

25 Avenue/199 Street

The total outbound volumes on the east and west approaches of the 25 Avenue/199 Street intersection
are anticipated to be in the order of 254 vph in the AM peak hour and 158 vph in the PM peak hour. The
eastbound and westbound left turn movements are projected to be over capacity in the PM peak hour with
significant delay under stop control operation; however, the PM peak hour side street left turn volumes are
60 vph or less, which would not typically warrant signalization. Alternate access to the arterial roadway
network is available via the internal collector roadways; therefore, the 25 Avenue/199 Street intersection is
not anticipated to be a candidate for signalization in the 2047 horizon. However, if the intersection meets
the City of Edmonton’s traffic signal installation guidelines based on measured data in the future, it is
appropriately spaced from 24 Avenue and 27 Avenue to allow for signalization.
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bunt associates

24 Avenue and 199 Street

The 24 Avenue/199 Street intersection provides access to the town centre sites north of 23 Avenue. The
intersection is planned to include dual left turn bays and single right turn bays on the north and south
approaches along 199 Street and one left turn bay and a shared through/right lane on the east and west
approaches along 24 Avenue. The provision of dual left turn bays requires the use of protected only
phasing and is not anticipated to significantly increase the capacity of these left turn movements;
however, it is projected to reduce the queue lengths for the movements, reducing the potential for the
queue to spill out of the left turn bays. Overall, the intersection is anticipated to operate well as a
signalized intersection in the 2047 horizon.

20 Avenue and 199 Street

The 20 Avenue/199 Street intersection is anticipated to operate well as a signalized intersection assuming
single left and right turn bays are developed along 199 Street and a left turn bay and shared through/right
lane are developed along 20 Avenue.

18 Avenue and 199 Street

The 18 Avenue/199 Street intersection is proposed as a minor secondary access to NBHD 2 and NBHD 3.
The daily volumes on the side streets are anticipated to be in the order of 1,350 to 1,650 vpd; however,
the link is not anticipated to be required to provide transit access in this area. Secondary access to the
collector roadway network is available in the vicinity of 18 Avenue; therefore, signalization is not
anticipated to be warranted in the future. As shown in Table 6-2, the analysis assumed one shared
left/through/right lane on the side streets, which are anticipated to operate at or below capacity during
the AM and PM peak hours with long delays.

13 Avenue and 199 Street

The 13 Avenue/199 Street intersection is anticipated to operate at acceptable levels of service in the AM
and PM peak hours as a signalized intersection under the 2047 total traffic scenario. The intersection is
anticipated to include single left and right turn bays along 199 Street and a left turn bay and a shared
through/right lane on the east and west approaches.

10 Avenue and 199 Street

10 Avenue is planned as a low volume collector road west of 199 Street and a potential local road east of
199 Street. Left and right turn bays are assumed to be developed along 199 Street, and the side street
approaches are assumed to include one shared left/through/right lane. As shown in Table 6-2, the side
street movements are projected to be over capacity with high delays in the peak hours under stop control.
However, based on the magnitude of the side street volumes, and the alternate access options via the
internal collector roadway network, signalization is not anticipated to be warranted.
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Quadrant Avenue and 203 Street

The 203 Street link provides access to a small parcel of low density residential land uses that are bounded
by a natural area and a school park site to the north and northwest. Based on daily volumes in the order
of 1,320 vpd, the link is anticipated to be developed as a local roadway with a shared left/through/right
lane on the approach to Quadrant Avenue.

As shown in the analysis of the intersection as an unsignalized intersection, side street capacity
constraints and delays are noted; however, secondary access is available to 209 Street and signalization is
not anticipated to be warranted at this location in the future.

Quadrant Avenue and 209 Street

The Quadrant Avenue/209 Street intersection is anticipated to operate at acceptable levels of service in
the AM and PM peak hours as a signalized intersection under the 2047 total traffic scenario. The
intersection is anticipated to include single left and right turn bays along Quadrant Avenue and a left turn
bay and a shared through/right lane on the north and south approaches.

Quadrant Avenue and 212 Street

The Quadrant Avenue/212 Street intersection is anticipated to operate well as a signalized intersection in

the AM and PM peak hours under the 2047 total traffic scenario. The intersection is anticipated to include
single left and right turn bays along Quadrant Avenue and a left turn bay and a shared through/right lane

on the north and south approaches.

6.3.3 215 Street Arterial/Collector and Arterial/Access Intersections

Based on the arterial roadway analysis, 215 Street is anticipated to be developed as a six-lane arterial from
approximately 20 Avenue north to Wedgewood Creek. South of 20 Avenue, 215 Street is anticipated to be
developed as standard four-lane divided arterial.

Traffic signals are anticipated to be warranted at the 20 Avenue/215 Street intersection and the CSC2 site
access intersection. Detailed assessment summarizes are included in Table 6-3.

24 Avenue and 215 Street

The configuration of Wedgewood Creek is such that there is a small pocket of developable land located in
the northeast corner of the 23 Avenue/215 Street intersection. Access to the parcel is proposed via an all-
directional access to 215 Street approximately 185 metres north of 23 Avenue and a local road connection
to the east that parallels 23 Avenue.
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bunt associates

As shown in Table 6-3, the 24 Avenue/215 Street intersection is anticipated to operate at acceptable levels
of service as an unsignalized intersection. The geometry assumed in the assessment included a
southbound left turn bay but did not include a separate northbound right turn bay. 24 Avenue east of
215 Street is anticipated to include one shared left/right lane. The left out is anticipated to be difficult
during the peak hours; therefore, consideration could be given to developing the access as a right in/right
out/left in access. The low volume left out movement (4 to 5 vph) could be accommodated at the

23 Avenue/212 Street intersection.

20 Avenue and 215 Street

The 20 Avenue/215 Street intersection is assumed to be developed as a signalized T-intersection within
the 2047 horizon.

Although a six-lane cross-section was assumed for the 23 Avenue/215 Street intersection, it is not
anticipated to continue through the 20 Avenue intersection. As shown in Table 6-3, the 20 Avenue/215
Street intersection is anticipated to operate at acceptable levels of service in the AM and PM peak hours.
The analysis assumed pre-timed operation with a minimum green time of 30 seconds for the westbound
movements. It is anticipated that this would provide sufficient pedestrian crossing time for movements
across 215 Street. It is also noted that the southbound left turn is projected to operate at LOS F in the AM
peak hour; although, the v/c ratio is projected to be acceptable. A southbound permitted/protected phase
was not included as the volume is less than 100 vph and the addition of the phase would significantly
impact the high volume northbound through movement.

14 Avenue/215 Street and 10 Avenue/215 Street

The 14 Avenue/215 Street and 10 Avenue/215 Street intersections are anticipated to be developed as
unsignalized T-intersections within the 2047 horizon. The east intersection approaches are anticipated to
accommodate a left turn bay and a right turn lane, while northbound right turn bays and southbound left
turn bays are anticipated at the intersections along 215 Street.

Based on the assessments completed, the westbound left turns from 14 Avenue and 10 Avenue to

215 Street southbound are anticipated to experience long delays, resulting in LOS F; however, the volumes
for these movements are low and the v/c ratios are projected to be 0.30 or less. It is also noted that the
left turn volumes are low, and the suggested westbound left turn bay does not need to be substantial. For
example, it could be developed within a standard 11.5 metre collector through the implementation of a
parking ban within the first 30 metres east of 215 Street.

CSC2 Access and 215 Street

The CSC2 Access/215 Street intersection is anticipated to be developed as a signalized T-intersection.
The east approach is anticipated to include a left turn bay and a right turn lane and a southbound left turn
bay and a northbound right turn bay are anticipated to be developed along 215 Street. Based on the
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assessment completed, the CSC2 Access/215 Street intersection is anticipated to operate well as a
signalized intersection in the AM and PM peak hours in the 2047 horizon.

6.3.4 Riverview Way Arterial/Collector Intersections

Based on the arterial roadway assessment and discussions with the client group, Riverview Way is
anticipated to be developed as a four-lane arterial with a wide centre median (without left turn bays)
between Riverview Way and 199 Street and a two-lane arterial between 199 Street and 215 Street.

Two intersections along Riverview Way are anticipated to be signalized in the 2047 horizon: Riverview Way
and 20 Avenue and Riverview Way and 197 Street. The remaining intersections are anticipated to remain
as unsignalized intersections based on the projected side street volumes. Detailed intersection
summaries are provided in Table 6-4.

Riverview Way and 20 Avenue

The east approach of the Riverview Way/20 Avenue intersection is a collector roadway while the west
approach is a local roadway. As such, the geometry assumed on the east approach includes a left turn bay
and a shared through/right lane, while the geometry assumed on the west approach includes a shared
left/through/right lane. The north and south approaches are assumed to include one shared left/through
lane and one shared through/right lane.

Based on the assessments completed, the Riverview Way/20 Avenue intersection is anticipated to operate
well as a signalized intersection in the AM and PM peak hours under the 2047 total traffic scenario.

Riverview Way and 195 Street

The Riverview Way/195 Street intersection is anticipated to remain an unsignalized intersection in the
2047 horizon. Although the intersection assessments identify that the side street movements could
operate at LOS F during the peak hours, the side street v/c ratios are projected to be less than 1.0. The
overall magnitude of side street traffic is not anticipated to warrant signalization, especially considering
the alternate accesses available to this portion of the plan area.

Riverview Way and 196 Street

The Riverview Way/196 Street intersection is identified as one intersection on the traffic volume exhibits;
however, it actually represents three local roadway intersections along Riverview Way between 195 Street
and 197 Street that provide access to residential land uses located between the North Saskatchewan River
Valley and Riverview Way. It is anticipated that the accesses will remain unsignalized and that the side
street approaches would include one inbound and one outbound lane at the intersection. The
local/arterial intersections are anticipated to operate with long delays during peak hours, although, the
v/c ratios are projected to be less than 0.60.

98
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6.4

Riverview Way and 197 Street e

The Riverview Way/197 Street intersection provides access to residential land uses and the transit
supportive development north of Riverview Way and to the district park and high schools to the south of
Riverview Way. The intersection is anticipated to operate well as a signalized intersection in the AM and
PM peak hours.

Riverview Way Between 199 Street and 215 Street

The intersections along Riverview Way between 199 Street and 215 Street are anticipated to operate as
unsignalized intersections with one shared left/through/right lane on all four approaches. Based on the
assessments completed, the intersections are anticipated to operate at LOS C or better during the AM and
PM peak hours under the 2047 total traffic scenario.

The recommended intersection geometry and traffic control for the arterial/arterial, arterial/collector, and
arterial/access intersections within Riverview NBHDs 1, 2, and 3 are illustrated in Exhibit 6-1.

Collector/Collector and Collector/Access Intersections

The following collector/collector and collector/access intersections were analyzed to confirm the internal
collector roadway requirements:

NBHD 1 Collector/Collector and Collector/Access Intersections

e 27 Avenue and 187 Street e 24 Avenue and TC2 Access
e 27 Avenue and 195 Street e 24 Avenue and TC1 Access
e 25 Avenue and 195 Street e 24 Avenue and 203 Street
e 24 Avenue and 196 Street e 24 Avenue and 212 Street

NBHD 2 Collector/Collector and Collector/Access Intersections

e TC3 Access and 203 Street e 18 Avenue and 212 Street
e 18 Avenue and 203 Street e 14 Avenue and 209 Street
e CSC1 Access and 212 Street e 10 Avenue and 209 Street
e 20 Avenue and 212 Street e (CSC2 Access and 212 Street

NBHD 3 Collector/Collector Intersections

e 20 Avenue and 195 Street e 20 Avenue and 197 Street

102

Riverview NBHDs 1 - 3 TIA Final Draft Report
bunt & associates | Project No. 3366.03 | November 17,2014



12Ehibit 6-1.higy

PLA386.03 - Riverview

Exhibit 6-1 NTS. I
Arterial/Arterial, Arterial/Collector, and Arterial/Access Recommended !
Intersection Geometry and Traffic Control PR Rewomed e J

bunt & associates | Project No. 3366.03



bunt associates

6.4.1 NBHD 1 Collector/Collector Intersections

The intersection assessments for NBHD 1 are summarized in Table 6-5. The majority of the intersections
are anticipated to operate well as unsignalized intersections with one lane accommodating all movements
on each approach.

The collector roadways around the town centre are anticipated to accommodate daily volumes greater
than 10,000 vpd; therefore, a more detailed review of the potential collector/collector and collector/access
intersections was completed.

TC1 Access

Access to TC1 is assumed to include the east approach of the 24 Avenue/203 Street intersection as well as
at least one intersection along 24 Avenue between 199 Street and 203 Street.

e Based on available site plans, the 24 Avenue/203 Street intersection is proposed to be developed as a
single lane roundabout. Based on the SIDRA Intersection 6.0 assessments, the intersection is
anticipated to operate very well as a single lane roundabout in the AM and PM peak hours.

e The 24 Avenue/TC1 access is anticipated to operate well as an all-way stop controlled intersection
with left turn bays on the east and north approaches and a right turn bay on the south approach.
Alternatively, the 24 Avenue/TC1 Access could operate very well as a single lane roundabout.

TC2 Access

Access to TC2 is assumed to include the west leg of the 24 Avenue/196 Street intersection as well at least
one additional all-directional access along 24 Avenue between 196 Street and 199 Street.

e The 24 Avenue/196 Street intersection is currently proposed to be developed as single lane
roundabout. Based on the SIDRA Intersection 6.0 assessments, the intersection is anticipated to
operate very well as a single lane roundabout.

e The 24 Avenue/TC2 access is anticipated to operate well as an all-way stop controlled intersection
with left turn bays on all four approaches. Alternatively, the intersection could operate very well as a
single lane roundabout in the AM and PM peak hours.

Based on the above a two-lane cross-section with left turn bays is recommended along 24 Avenue between
196 Street and 203 Street to provide access opportunities to TC2. If roundabouts are implemented at the
TC1 and TC2 site accesses, a single lane would be appropriate along 24 Avenue.
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TRANSPORTATION PLANNERS AND ENGINEERS

6.4.2 NBHD 2 Collector/Collector Intersections

The intersection assessments for the NBHD 2 are summarized in Table 6-6. All of the intersections are
anticipated to operate well as unsignalized intersections with one lane accommodating all movements on
each approach.

6.4.3 NBHD 3 Collector/Collector Intersections

As shown in Table 6-7, the NBHD 3 collector/collector intersections are anticipated to operate at
acceptable levels of service as unsignalized intersections within one lane accommodating all movements
on each approach.

The recommended collector roadway geometry and traffic control within Riverview NBHDs 1, 2, and 3 are
illustrated on Exhibit 6-2.

6.5 Complete Streets

The City of Edmonton recently developed guidelines for the implementation of complete streets in
Edmonton. The Complete Streets Guidelines (May 2013) provide design guidance for the implementation
of cross-sections for all modes (pedestrians, bicycles, transit, vehicles) for new and rehabilitated
transportation projects. The guidelines are intended to allow for flexibility in the planning and design of
roadways based on the site context and the prioritization of modes.

Although typical City of Edmonton roadways standards can still be utilized, there is the potential for a
greater mix of cross-sections throughout Riverview NBHDs 1, 2, and 3. Where a standard City of
Edmonton collector cross-section was identified (e.g. 11.5 metre collector), a minimum of two travel lanes
should be provided. Additional roadway elements such as on-street parking, active modes elements (e.g.
sidewalks, bike facilities), and boulevard treatments should be designed to reflect the adjacent land uses,
the overall active modes network, and vehicle access requirements (e.g. transit or truck traffic).

At this time alternate cross-sections have not be developed for specific roadways within the plan; however,
it is anticipated that Riverview Way and the roadways within and surrounding the town centre will
implement alternate cross-sections that reflect the Complete Streets guidelines.

As well, there are a number of active modes connections identified along local and collector roadway
segments in Section 3.4 that require the development of bicycle facilities to ensure the continuity of the
overall active modes network. These roadway segments will be developed using the Complete Streets
guidelines, in consultation with Sustainable Transportation.
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—s 6.6 Transit

Transit routing within Riverview NBHDs 1, 2, and 3 can be accommodated on all arterial and collector
roadways. Based on the proposed roadway networks, transit access will be provided within 400 metres of
the majority of new residential units.

It is noted that roadway upgrades are not proposed within the existing country residential subdivisions;
therefore, opportunities to expand transit service into these area are limited. However, it is noted that the
provision of transit along the new collector roadways will bring transit closer to the existing country
residential land uses than currently provided.

6.7 District Park and School Sites

Vehicle access to the district park site is anticipated to be provided as the south approach of the Riverview
Way/197 Street intersection and via 13 Avenue east of 199 Street. Access spacing along 199 Street is
sufficient to accommodate a direct site access between 13 Avenue and Riverview Way; however, the vehicle
access should coincide with the midblock pedestrian crossing.

The school sites have been located adjacent to collector roadways to facilitate vehicle, transit, school bus,
and active modes access. It is recommended that pick up/drop off access and school bus activity be
incorporated on-site to minimize congestion along the collector roadway network. As well, school site
accesses should be aligned with opposing local road intersections and meet minimum collector roadway
intersection spacing guidelines.

It is also suggested that the development of residential land uses with front drive access across from the
school sites be limited to reduce the impact on adjacent residents.

The development of access to the school sites should consider best practices for school design. Available
information regarding transportation facilities for schools can be found in such documents as the Institute
of Transportation Engineer’s School Site Planning, Design, and Transportation and the Survey of Practice
for Signing and Markings Near Schools.
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7.  TRANSPORTATION NETWORK STAGING

7.1 Short Term Development

The short term horizon selected for review generally reflects the development potential in Riverview prior
to the extension of the South Edmonton Sanitary Sewer line across the North Saskatchewan River from
Windermere. Based on preliminary engineering completed for Riverview NBHDs 1, 2, and 3, it is
anticipated that approximately 2,900 dwelling units could be developed using an interim servicing
strategy. Based on a development rate of 500 units/year, this reflects a short term development horizon
of 2021 assuming a 2015 start date.

7.1.1  Short Term Assumed Roadway Network

The following arterial roadways are assumed to be developed by 2021 in conjunction with residential
development in Riverview:

e 23 Avenue is assumed to be upgraded to a two-lane urban arterial from the Anthony Henday
Drive/Cameron Heights interchange to the first collector (203 Street) west of 199 Street;

e 199 Street is assumed to be upgraded to a two-lane urban arterial from Wedgewood Creek to 18
Avenue; and,

e Riverview Way is assumed to be constructed as a two-lane urban arterial between 23 Avenue and 20
Avenue.

7.1.2  Short Term Background Traffic Volumes

Background volumes used in the assessment are based on a 2014 City of Edmonton intersection turning
movement count at the 23 Avenue/199 Street intersection and AT’s 2013 projections at the Anthony
Henday Drive/Cameron Heights interchange. The Anthony Henday Drive/Cameron Heights interchange
was under construction during AT’s most recent count, and the extension of 23 Avenue into the Riverview
ASP area did not exist. Therefore, traffic volumes measured on the east approach of the 23 Avenue/199
Street intersection were carried to the interchange and assigned to Anthony Henday Drive based on the
existing distribution of traffic associated with the Cameron Heights neighbourhood.

For the purposes of this assessment, daily traffic volumes were estimated by multiply the sum of the AM
peak hour and PM peak hour traffic volumes by six. However, daily volumes to/from the Cameron Heights
neighbourhood at the Anthony Henday Drive/Cameron Heights interchange were based on AT’s 2013
AADT estimates.

To account for growth in Parkland County and the surrounding areas, traffic volumes at the 23
Avenue/199 Street intersection and the Anthony Henday Drive/Cameron Heights interchange were
increased at a rate of 2% per year.
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7.1.3  Short Term Land Use Assumptions

Development within Riverview could progress in a number of different locations within NBHDs 1, 2, and 3
over the next five years. For the purposes of this assessment, the development has been assumed to be
located centrally within the plan area, generally within the four quadrants of the 23 Avenue/199 Street
intersection as illustrated in Exhibit 7-1. Only low density residential land uses were assumed within the
short term. The shaded area on Exhibit 7-1 generally corresponds to the potential land area that could
encompass 2,900 low density residential dwelling units. Although medium density and commercial sites
may be created through subdivisions within these areas, they are not anticipated to be developed within
the short term horizon.

The areas shown on Exhibit 7-1 were identified for analysis purposes only and do not reflect specific
development stages. Other parcels within Riverview NBHDs 1, 2, and 3 may be developed in the short
term; although, additional or different arterial roadway connections may be required.

7.1.4 Short Term Trip Generation

The City of Edmonton’s low density residential rate was used for the short term analysis; however, no
mode split adjustment was assumed. Table 7-1 summarizes the short term trip generation.

Table 7-1: Short Term Trip Generation

Land Use/ AM Peak Hour PM Peak Hour

Low

Density Residential/
2,900 du

Total Two-Way 2,001 2,291 22,968

380 1,621 1,535 756 11,484 11,484

7.1.5 Trip Distribution and Assignment

The City of Edmonton’s 2019 origin-destination car driver trip tables were used for external residential
trips within the assessment. Trips were assigned to the roadway network based on the assumed
development patterns and collector roadway connections.

7.1.6  Short Term Roadway Assessment

The assessment of the short term roadway network includes the review of daily volumes on the key
roadway segments impacted by the first stage development traffic, as well as a review of potential
intersection operations at the 23 Avenue/199 Street intersection and Anthony Henday Drive/Cameron
Heights interchange.
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Total Short Term Volumes B

The site generated volumes were added to the background volumes to determine the total volumes for use
in the assessment. The total daily volumes are summarized in Table 7-2.

Table 7-2: Short Term Daily Traffic Volumes
Roadway Link To Stage 1 Site Background Stajlge 1 Total
Volumes Volumes Daily Volumes
23 Avenue 215 Street 203 Street 720 vpd 7,520 vpd 8,240 vpd
23 Avenue 203 Street 199 Street 4,750 vpd 7,520 vpd 12,270 vpd
23 Avenue 199 Street Riverview Way 9,250 vpd 4,300 vpd 10,550 vpd
Anthony Henda
23 Avenue Riverview Way D:Iive v 13,160 vpd 4,300 vpd 17,460 vpd
199 Street 20 Avenue 23 Avenue 3,560 vpd 910 vpd 4,470 vpd
199 Street 23 Avenue 25 Avenue 5,590 vpd 4,100 vpd 9,690 vpd
Wedgewood
199 Street 25 Avenue Cgre:"k 9,080 vpd 4,100 vpd 13,180 vpd

The AM and PM peak hour volumes used in the assessment of the 23 Avenue/199 Street intersection are
illustrated in Figure 7-1, while the peak hour volumes used in the assessment of the Anthony Henday
Drive/Cameron Heights interchange are illustrated in Figure 7-2.
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Figure 7-1: 23 Avenue/199 Street Total Short Term Volumes - AM (PM) Peak Hours
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Figure 7-2: Anthony Henday Drive/Cameron Heights Interchange Total Short Term Volumes -
AM (PM) Peak Hours
2, Camercn Heights Drive
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7.1.7  Short Term Arterial Roadway Assessment e

Arterial Roadway Requirements

As shown in Table 7-2, 23 Avenue is anticipated to accommodate approximately 17,460 vpd between
Anthony Henday Drive and Riverview Way, which exceeds the typical upper threshold for a two-lane
arterial. Therefore, it is anticipated that 23 Avenue would require upgrading to a four-lane divided arterial
between Anthony Henday Drive and Riverview Way within the 2021 horizon based on the assumed short
term development intensity.

23 Avenue west of Riverview Way is anticipated to accommodate in the order of 8,240 vpd to 12,270 vpd
within the 2021 horizon, which are within the upper thresholds for a two-lane divided arterial. It is
anticipated that left turn bays will be developed at arterial/arterial and arterial/collector intersections as
part of the construction of the first two urban arterial lanes; therefore, no additional widening is
anticipated to be required along 23 Avenue within the 2021 horizon.

Daily volumes along 199 Street between 20 Avenue and 25 Avenue are in the range of 4,470 vpd to 9,690
vpd, which can be accommodated within a two-lane urban arterial. North of 25 Avenue, daily volumes are
anticipated to approach 13,180 vpd. It is anticipated that these daily volumes can be accommodated
along the first two urban arterial lanes, with the development of left turn bays at the arterial/collector
intersections. However, upgrading to the ultimate four-lane divided cross-section is anticipated to be
required shortly after 2021 if the pace of development assumed in this assessment is maintained.

23 Avenue/199 Street Intersection Assessment

The assessment assumes that the 23 Avenue/199 Street intersection would be signalized in the 2021
horizon. Table 7-3 summarizes the results of the analysis assuming 23 Avenue is constructed as a two-
lane undivided arterial with left turn bays on each approach.
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Table 7-3:

bunt

23 Avenue and 199 Street

Westbound

Northbound

associates

Southbound

 Mowemem | L | T | R L | T |R|L T |R]|L] TR

AM Peak Hour - Pre-timed (90s cycle)

PM Peak Hour - Pre-timed (90s cycle)

Geometry L/TR L/TR L/TR L/TR
Volume (vph) | 198 | 495 \ 4 41 137 ’ 106 | 10 63 ’ 229 | 147 19 \ 85
v/c 0.38 0.56 0.13 0.29 0.02 0.40 0.43 0.16
Delay (s) 17.4 19.5 14.4 11.5 18.2 7.0 26.1 6.8
LOS B B B B B A @ A

95" Queue (m) 39 92 12 48 5 26 38 13
Intersection Delay 15.2 Intersection LOS B

Geometry L/TR L/TR L/TR L/TR
Volume (vph) 190 269 8 202 431 165 10 53 93 166 87 307
v/c 0.57 0.27 0.34 0.60 0.06 0.27 0.47 0.65
Delay (s) 21.0 10.9 6.0 7.4 24.3 11.5 31.3 19.0
LOS C B A A C B C B
95" Queue (m) 45 38 m13 54 5 21 45 63
Intersection Delay 13.8 Intersection LOS B

As shown in Table 7-3, the 23 Avenue/199 Street intersection could operate at acceptable levels of service
in the 2021 horizon based on the assumed development scenario, intersection geometry and traffic,

control.

Anthony Henday Drive/Cameron Heights Interchange

The assessment assumes that the existing geometry and traffic control at the Anthony Henday
Drive/Cameron Heights interchange remains in the 2021 horizon. Table 7-4 summarizes the capacity
analyses at the north ramp intersection, while Table 7-5 summarizes the results of the capacity analyses
at the south ramp intersection.
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Table 7-4: Anthony Henday Drive and Cameron Heights Interchange North Ramp Intersection -

Eastbound Northbound Southbound

T N N S A N A R

AM Peak Hour - Pre-timed (90s cycle)

Geometry L/R L/T/T T/T/R
Volume (vph) 173 109 56 856 110 56
v/c 0.28 0.18 0.09 0.45 0.06 0.06
Delay (s) 23.2 5.2 3.6 5.0 11.0 3.4
LOS C A A A B A
95" Queue (m) 39 11 m?2 25 9 6
Intersection Delay 7.7 Intersection LOS A
PM Peak Hour - Pre-timed (90s cycle)
Geometry L/R L/T/T T/T/R
Volume (vph) 124 87 128 397 418 125
v/c 0.20 0.15 0.26 0.21 0.22 0.13
Delay (s) 22.2 5.6 7.8 6.6 12.2 2.5
LOS C A A B A
95" Queue (m) 29 10 m10 13 28 8
Intersection Delay 9.6 Intersection LOS
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Table 7-5: Anthony Henday Drive and Cameron Heights Interchange South Ramp Intersection

Eastbound Northbound Southbound

R AN A N

AM Peak Hour - Pre-timed (90s cycle)

Geometry L/LT/R T/R L/T/T
Volume (vph) 56 \ 10% 176 856 521 109 110
v/c 0.08 0.32 0.74 0.51 0.47 0.05
Delay (s) 28.1 6.5 11.5 8.4 16.6 5.7
LOS C A B A B A
95* Queue (m) 12 16 m87 m46 19
Intersection Delay 10.7 Intersection LOS B
PM Peak Hour - Pre-timed (90s cycle)
Geometry L/LT/R T/R L/T/T
Volume (vph) 128 ‘ 10* 751 397 186 87 418
v/c 0.07 0.74 0.61 0.34 0.38 0.32
Delay (s) 11.8 17.5 21.3 16.3 18.9 13.8
LOS B B C B B B
95" Queue (m) 13 122 82 31 11 19
Intersection Delay 17.0 Intersection LOS B

*Movement was projected to accommodate 0 vph; a nominal 10 vph was assumed in the assessment.

As shown in Tables 7-4 and 7-5, the Anthony Henday Drive/Cameron Heights interchange is anticipated to
operate at acceptable levels of service based on existing geometry and traffic control. No improvements
to the interchange are projected within the 2021 horizon.

7.2  Staging of the Anthony Henday Drive and Cameron Heights Interchange Upgrades

The assessments completed for the Anthony Henday Drive/Cameron Heights interchange identified
capacity constraints at the interchange upon full build out of the Riverview ASP area. Based on the
assessments, it was recommended that an updated functional planning study be undertaken to confirm
the ultimate design for the interchange; however, in the medium term the interchange as currently
constructed can accommodate development in Riverview.

As shown in the short term staging assessment, the existing interchange can accommodate the initial
2,900 dwelling units at acceptable levels of service. Based on the assessments completed for the build
out of the Riverview ASP area, the South Ramp intersection, the northbound on-ramp, the southbound on-
ramp, and the southbound off-ramp are anticipated to require upgrades in order accommodate the
projected 2047 total traffic volumes.
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Based on a review of the capacity constraints noted above, and the review of the external traffic e
anticipated to be generated by development within Riverview NBHDs 1, 2, and 3, it is estimated that 70%

of the residential lands, 45% of the total assumed build out commercial GFA, and 64% of the business

employment lands within Riverview NBHDs 1, 2, and 3 could be developed prior to improvements being

required at the Anthony Henday Drive/Cameron Heights interchange. In conjunction with this level of

development, it is assumed that the district park/high school site and three elementary/junior high

schools could also be developed.

The above noted limits represent a high level estimate of potential future traffic activity at the Anthony
Henday Drive/Cameron Heights interchange based on the trip distribution and assignment assumptions
used in the preparation of the build out scenario. It is noted that while capacity constraints may be noted
at the Anthony Henday Drive/Cameron Heights interchange at this level of development, spare capacity is
anticipated to be available on 199 Street and 215 Street.

As there are an infinite number of potential development scenarios that could occur in Riverview over the
next 15 to 20 years, the medium term development scenario identified above is intended to provide a high
level staging review, and is not intended to be used to set development thresholds on the neighbourhood.
Traffic volumes and development activity within Riverview should be reviewed on an approximate five year
basis to help identify timing for interchange improvements.
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STUDY SYNOPSIS

This report provides an update to the Riverview ASP TIA based on the most current low density trip
generation rates and the latest Riverview ASP land use development concept. The report also provides
additional neighbourhood level information for Riverview NBHDs 1, 2, and 3.

8.1 Development Concept

The development of the ASP and NSP transportation networks was based on the following land use

assumptions:

e The Riverview ASP area is focused around town centre and transit supportive land uses on the four
corners of the 23 Avenue/199 Street intersection.

e Three CSC sites have been identified along 215 Street: on the southeast corner of the 23 Avenue/215
Street intersection, on the northeast corner of the Quadrant Avenue/215 Street intersection, and on
the southeast corner of the Quadrant Avenue/215 Street intersection.

e Five CNC sites have been scattered throughout Riverview to provide convenience commercial land uses
in close proximity to residential land uses.

e Business employment land uses located north of 23 Avenue and west of the TUC are proposed to
include a mix of highway commercial and office land uses.

e Low density residential, row housing, low-rise apartments, and mixed use residential units are
proposed within the plan area. A total of 20,781 dwelling units accommodating a population of
52,889 people are assumed to be developed in Riverview.

e Recreational land uses, schools, and park sites have been identified within the plan area to
complement the residential, business employment, and commercial land uses resulting in a complete
community.

8.2  Proposed Arterial Roadway Network

The proposed arterial roadway network is consistent with the network identified in the original Riverview

ASP with the exception of Riverview Way, which was re-aligned along a straight east-west alignment to

allow for the sustained retention of a natural/wetland area.

The proposed collector roadway network within Riverview NBHDs 1, 2, and 3 has also been refined to

reflect the most current information regarding retained natural areas within the plan area and to create

opportunities for a modified grid of local roadways within the residential areas. Transit connectivity within

Riverview NBHDs 1, 2, and 3 and future connections to NBHD 4 were considered as the collector network

was revised.
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8.3

8.4

Active Modes Network

In addition to the standard road based transportation network within Riverview, which includes shared-use
paths and sidewalks along arterial roads, sidewalks along collector and local roads, and on-street bicycle
access on collector and local roadways, additional facilities are proposed to promote the use of active
modes to travel within and through the neighbourhoods. The proposed network includes commuter and
recreational routes providing connections to destinations within and external to the plan area.

Traffic Generation

The study area is projected to generate a total of 18,448 two-way gross AM peak hour trips, 26,647 two-
way gross PM peak hour trips, and 293,504 two-way daily trips. Based on the pass-by trip assumptions for
commercial land uses, an assumed 5% mode split to transit and active modes for residential and business
employment land uses, and internal trip assumptions, the plan area is anticipated to generate in the order
of 12,528 external two-way vehicle trips in the AM peak hour, 14,110 external two-way vehicle trips in the
PM peak hour, and 148,824 external two-way vehicle trips on a typical weekday.
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9. CONCLUSIONS AND RECOMMENDATIONS

9.1 Conclusions

The updates to the low density residential trip rates and the overall land use concept information for
Riverview resulted in total trip generation estimates that are 13% to 22% lower than the trip generation
estimates included in the Riverview ASP TIA. As a result, there are fewer potential congestion points along

the network.

The updated land use concept for Riverview NBHDs 1, 2, and 3 also allowed for a more detailed review of
the potential active modes network within the neighbourhoods. The combination of utility rights-of-way,
natural areas, top-of-bank locations, stormwater management facilities, and the overall roadway network
provides the opportunity to develop multiple facilities for short and longer distance trips to be made via

active modes.

Overall, it is anticipated that the proposed transportation network provides an appropriate level of access
to and within Riverview, consistent with the goals and objectives outlined in the Transportation Master

Plan: The Way We Move.

9.2 Recommendations

Table 9-1 summarizes the recommended arterial roadway cross-sections within the plan area based on the
traffic assessment completed.

Table 9-1:

Recommended Arterial Roadway Network Cross-Sections

23 Avenue
23 Avenue
199 Street/Quadrant Avenue
215 Street
215 Street
215 Street

Riverview Way

Riverview Way

Anthony Henday Drive

Riverview Way
Wedgewood Creek
Wedgewood Creek

20 Avenue

13 Avenue SW
23 Avenue

199 Street

Riverview Way
215 Street
215 Street
20 Avenue

13 Avenue SW

South City Limits
199 Street

215 Street

6-Ln Divided Arterial
4-Ln Divided Arterial
4-Ln Divided Arterial
6-Ln Divided Arterial
4-Ln Divided Arterial
2-Ln Undivided Arterial

4-Ln Arterial
without left turn bays

2-Ln Undivided Arterial
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In addition to the recommended arterial cross-sections noted in Table 9-1, the following recommendations
are advanced as a result of the intersection assessments completed for Riverview NBHDs 1, 2, and 3.

e An updated functional planning study should be completed for the Anthony Henday Drive/Cameron
Heights interchange based on the 2047 total traffic volumes identified in this TIA;

e In consideration of the overall network implications, it is recommended that 23 Avenue and Riverview
Way be developed as an all-directional T-intersection;

e Although the intersection analyses identified that single left turn bays would be appropriate on the
north, south, west approaches of the 23 Avenue/199 Street intersection, it is recommended that
sufficient right-of-way be protected to allow for the construction of two left turn bays on all four
approaches in the future;

e The majority of the collector roadways within NBHDs 1, 2, and 3 can be developed as standard
collector roadways that accommodate a minimum of two-travel lanes (one in each direction). On high
volume collector roadways, additional capacity is recommended on the approach to the arterial
roadways and can generally be provided through the development of appropriate channelization at the
arterial/collector intersections;

e Additional analysis should be completed for the roadways surrounding the town centre land uses
north of 23 Avenue (196 Street, 24 Avenue, 203 Street) to ensure appropriate capacity and access
opportunities are provided. Based on the assessment completed, a three-lane cross-section is
recommended for 24 Avenue (one lane in each direction plus left turn bays at accesses) if traditional
stop controlled access points are developed. If roundabouts are developed along the corridor, a
standard two-lane collector is anticipated to be appropriate;

e The design of 20 Avenue east of 199 Street should consider transit turning movements at the transit
access;

e 25 Avenue west of 199 Street and 18 Avenue west of 199 Street should be developed as enhanced
local roadways to accommodate free flow two-way traffic on the approaches to 199 Street; and,

e If ETS does not require the use of 212 Street north of 23 Avenue or 24 Avenue east of 212 Street for
transit routing, these roadways can be constructed as local roadways.

In addition to the above, the following general recommendations are advanced:

e The City of Edmonton’s Complete Streets Guidelines should be used in the identification or cross-
sections for roadways within the town centre, around the transit centre, and along roadway segments
that correspond with the active modes network;
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e Traffic volumes and development activity within Riverview should be reviewed on an approximate five
year basis to help identify timing for improvements at the Anthony Henday Drive/Cameron Heights
interchange.

e TIAs should be completed for school sites at the development permit stage to ensure that sufficient
access capacity and on-site parent drop off and bus circulation space is provided to minimize
congestion along the adjacent roadway network;

e School site accesses should be aligned at intersections, meet minimum intersection spacing
guidelines, and should consider best practices for school site design;

e The development of residential land uses with front drive access across from the school site drop off
areas should be limited to reduce the impact on adjacent residents;

e Opportunities to enhance transit connectivity and promote ridership with initial development stages
should be explored;

e Frequent and reliable transit service, including midday service, that connects the residential,
commercial, and employment land uses within Riverview ASP should be provided; and,

e Strategies to implement TDM programs at future employment and intuitional developments should be
explored.
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APPENDIX A

City of Edmonton 2047 Model Package
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APPENDIX B

ASP and NSP Land Use Concepts and Statistics
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Riverview ASP Update stats based on Oct 9, 2014

NBHD 1 NBHD 2 NBHD 3 NBHD 4 NBHD 5 Total
Gross Area 283.85 315.08 314.90 187.70 331.20 1,432.73
Natural Area 5.63 20.14 10.30 - - 36.07
Pipeline & Utility ROW 2.28 2.41 3.16 - - 7.85
Altalink Power Corridor 21.37 - - - - 21.37
Public Utility - Comunications Facility - 7.72 - - - 7.72
Arterial Road ROW 15.05 21.90 15.92 5.30 4.00 62.17
Existing Land Uses -
Residential 15.60 - 15.83 66.40 18.60 116.43
Urban Village Park - - - - - -
Natural Area - - - - 20.40 20.40
Gross Developable Area 223.92 262.91 269.69 116.00 288.20 1,160.72
Commercial
Town Centre Commercial 6.74 8.74 - - - 15.48
Community Commercial 14.63 9.94 - 4.00 - 28.57
Mixed Use - 0.49
Neighbourhood Commercial - 1.76 2.95 1.00 1.00 6.71
Business Employment 41.72 - - - - 41.72
Parkland, Recreation, School (Municipal Reserve) -
District Park - - 34.29 - - 34.29
School/Park - 16.44 12.10 - 9.50 38.04
Urban Village Park/Pocket Park/Greenway 8.13 1.62 5.31 3.90 6.10 25.06
Natural Area 1.11 6.04 - 4.80 12.00 23.95
Transportation 44.78 52.58 53.94 23.20 57.60 232.10
Transit Centre - - 1.44 - - 1.44
Stormwater Management 14.79 19.13 14.34 8.90 22.20 79.36
Total Non-Residential Area 131.90 116.25 124.86 45.80 108.40 526.72
Net Residential Area (NRA) 92.02 146.66 144.83 70.20 179.80 634.00
Residential Land Use
Single/Semi Detached 86.14 121.65 118.85 60.20 163.80 550.64
Row Housing 1.23 11.29 11.33 6.00 6.00 35.85
Low-rise/Multi/Medium Units 4.65 8.42 14.17 4.00 9.00 40.24
Residential Mixed Use 0.00 5.30 0.48 0.00 0.00 5.78
High Density 0.00 0.00 0.00 0.00 1.00 1.00
Total 92.02 146.66 144.83 70.20 179.80 633.51
Residential Dwelling Units
Existing Residential 180
Single/Semi Detached (@25 du/ha) 2154 3041 2971 1505 4095 13766
Row Housing (@45 du/ha) 55 508 510 270 270 1613
Low-rise/Multi/Medium Units (@ 90 du/ha) 419 758 1275 360 810 3622
Residential Mixed Use (@ 90 du/ha or 150 du/ha) 304 874 197 0 0 1375
High Density (@ 225 du/ha) 0 0 0 0 225 225
Total 2932 5181 4953 2135 5400 20781
Residential Population
Existing Residential 496
Single/Semi Detached (@2.8 people/du) 6031 8515 8319 4214 11466 38545
Row Housing (@ 2.8 people/du) 154 1422 1428 756 756 4516
Low-rise/Multi/Medium Units (@ 1.8 people/du) 754 1364 2295 648 1458 6519
Residential Mixed Use (@ 1.8 du/ha) 547 1573 355 0 0 2475
High Density (@ 1.5 people/du) 0 0 0 0 338 338
Total 7486 12874 12397 5618 14018 52889



Town Centre, Commercial, and Mixed Use Site Areas

Estimated

Retail Commercial Land Use Assumptions Area (ha) [% of Site FAR GFA (SF)
Town Centre West (TC1) 8.47 100% 0.25 227,900
Town Centre Mixed Use West (TC1A) 3.48 100% 0.5 187,300
Town Centre East (TC2) 6.16 100% 0.25 165,800
Town Centre Mixed Use East (TC2A) 3.26 100% 0.5 175,500
Town Centre South (TC3) 7.74 100% 0.25 208,300

Town Centre South (TC3) Main Street 1.00 100% 1 107,600
Transit Centre Mixed Use 1 (NBHD 3)
(50% Retail/50% Residential) 0.49 100% 1 52,700
CSC 1 (NBHD 2) 6.40 100% 0.25 172,200
CSC 2( NBHD 2) 3.54 100% 0.25 95,300
CSC 3 (NBHD 4) 4.00 100% 0.25 107,600
CNC 1 (NBHD 2)
(Mixed Use 50% Retail/50% Residential) 1.76 50% 0.25 23,700
CNC 2 (NBHD 3)
(Mixed Use 50% Retail/50% Residential) 1.97 50% 0.25 26,500
CNC 3 (NBHD 3) 0.98 100% 0.25 26,400
CNC 4 (NBHD 4) 1.00 100% 0.25 26,900
CNC 5 (NBHD 5) 1.00 100% 0.25 26,900
Total Assumed Retail Commercial GFA 51.25 1,630,600
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APPENDIX D

Catchment Areas



Riverview
Project #3366.03

West Suburb Neighbourhoods

Commercial Distribution

Riverview,
Edgemont,
Cameron
% of Heights, &
% of 7km Parkland
Neighbourhoods Population Source Total Radius County

Callingwood North 2375 Census 1% 2%

Callingwood South 5590 Census 3% 4%

Cameron Heights 4490 NSP 2% 3% 6%

Dechene 1720 Census 1% 1%

Donsdale 1310 Census 1% 1%

Edgemont 14836 NSP 7% 11% 20%

Gariepy 1890 Census 1% 1%

Glastonbury 7780 NSP 4% 6%

Granville 5820 NSP 3% 4%

Jamieson Place 3920 Census 2% 3%

La Perle 5212 Census 3%

Lymburn 5930 Census 3% 4%

Oleskiw 2995 Census 1% 2%

Ormsby Place 5325 Census 3% 4%

Riverview 52889 ASP 26% 39% 70%

The Hamptons 13588 NSP 7% 10%

Wedgewood Heights 1470 Census 1% 1%

Westridge 1325 Census 1% 1%

Parkland County (Estimate west to Hwy 60 3225 2% 2% 4%

Total 205791 152902 100% 100% 100%

Within ~ 7 km radius 136478 61%

Riverview, Edgemont, Cameron Heights, F 75440 30%
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APPENDIX E

Net Trip Generation



PASS-BY

Pass-by and Internal Trips Mode Split [Internal Trips] AM PM Daily

Town Centre West (TC1 & TC1A) 0% 40% 20% 20% 20%
Town Centre East (TC2 & TC2A) 0% 40% 20% 25% 25%
Town Centre South (TC3) 0% 40% 20% 30% 25%
CSC 1 (NBHD 2) 0% 70% 20% 35% 25%
CSC 2 (NBHD 2) 0% 70% 20% 40% 30%
CSC 3 (NBHD 4) 0% 70% 20% 40% 30%
Transit Centre Mixed Use (NBHD 3) 50% 100% 10% 10% 10%
CNC 1 (NBHD 2) 0% 100% 50% 25% 25%
CNC 2 (NBHD 3) 0% 100% 50% 50% 50%
CNC 3 (NBHD 2) 0% 100% 50% 50% 50%
CNC 4 (NBHD 4) 0% 100% 50% 50% 50%
CNC 5 (NBHD 5) 0% 100% 50% 50% 50%
Business Employment 5% 10% 0% 0% 0%
Highway Commercial 0% 10% 0% 0% 0%
District Park 0% 70% 0% 0% 0%
High School 0% 40% 0% 0% 0%
Elementary/Jr High 0% 70% 0% 0% 0%

16/11/2014 141109 Trip Gen & Assign Daily.xIsxTrip Gen



Non-Residential Trip Generation

. AM Peak Hour PM Peak Hour Daily

Land Use (ITE LUC) Intensity In Out In Out In Out
Town Centre West (TC1 & TC1A) 415,200 389 224 1,066 956 10,414 10,414
Mode Split 0 0 0 0 0 0
Pass-by Trips 45 45 191 191 2,083 2,083
Internal NBHD Trips 138 72 350 306 3,332 3,332
Net External Trips 207 108 525 459 4,999 4,999
Town Centre East (TC2 & TC2A) 341,300 322 215 808 853 9,976 9,976
Mode Split 0 0 0 0 0 0
Pass-by Trips 43 43 202 202 2,494 2,494
Internal NBHD Trips 112 69 242 260 2,993 2,993
Net External Trips 167 103 364 391 4,489 4,489
Town Centre South (TC3) 315,900 312 209 772 814 9,576 9,576
Mode Split 0 0 0 0 0 0
Pass-by Trips 42 42 232 232 2,394 2,394
Internal NBHD Trips 108 67 216 233 2,873 2,873
Net External Trips 162 100 324 349 4,309 4,309
CSC 1 (NBHD 2) 172,200 242 167 543 565 6,971 6,971
Mode Split 0 0 0 0 0 0
Pass-by Trips 33 33 190 190 1,743 1,743
Internal NBHD Trips 146 94 247 262 3,660 3,660
Net External Trips 63 40 106 112 1,568 1,568
CSC 2 (NBHD 2) 95,300 203 180 383 415 3,291 3,291
Mode Split 0 0 0 0 0 0
Pass-by Trips 36 36 153 153 987 987
Internal NBHD Trips 117 101 161 183 1,613 1,613
Net External Trips 50 43 69 79 691 691
CSC 3 (NBHD 4) 107,600 229 203 408 442 3,561 3,561
Mode Split 0 0 0 0 0 0
Pass-by Trips 41 41 163 163 1,068 1,068
Internal NBHD Trips 132 114 171 195 1,745 1,745
Net External Trips 57 49 73 84 748 748
Transit Centre Mixed Use (NBHD 3) 52,700 112 100 263 284 2,239 2,239
Mode Split 56 50 132 142 1,120 1,120
Pass-by Trips 5 5 13 13 112 112
Internal NBHD Trips 51 45 118 129 1,008 1,008
Net External Trips 0 0 0 0 0 0
CNC 1 (NBHD 2) 23,700 73 60 99 107 1,332 1,332
Mode Split 0 0 0 0 0 0
Pass-by Trips 30 30 25 25 333 333
Internal NBHD Trips 43 30 74 82 999 999
Net External Trips 0 0 0 0 0 0
CNC 2 (NBHD 3) 26,500 82 67 122 132 1,432 1,432
Mode Split 0 0 0 0 0 0
Pass-by Trips 34 34 61 61 716 716
Internal NBHD Trips 49 34 61 71 716 716
Net External Trips 0 0 0 0 0 0
CNC 3 (NBHD 2) 26,400 82 67 121 131 1,429 1,429
Mode Split 0 0 0 0 0 0
Pass-by Trips 34 34 61 61 715 715
Internal NBHD Trips 49 34 61 71 715 715
Net External Trips 0 0 0 0 0 0
CNC 4 (NBHD 4) 26,900 83 68 125 136 1,446 1,446
Mode Split 0 0 0 0 0 0
Pass-by Trips 34 34 63 63 723 723
Internal NBHD Trips 49 34 63 74 723 723
Net External Trips 0 0 0 0 0 0
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CNC 5 (NBHD 5) 26,900 83 68 125 136 1,446 1,446
Mode Split 0 0 0 0 0 0
Pass-by Trips 34 34 63 63 723 723
Internal NBHD Trips 49 34 63 74 723 723
Net External Trips 0 0 0 0 0 0
Business Employment 3,200 1,352 184 250 1,222 5,312 5,312
Mode Split 68 9 13 61 266 266
Pass-by Trips 0 0 0 0 0 0
Internal NBHD Trips 128 17 24 116 505 505
Net External Trips 1,156 157 214 1,045 4,542 4,542
Highway Commercial 675,000 451 235 387 457 5,487 5,487
Mode Split 0 0 0 0 0 0
Pass-by Trips 0 0 0 0 0 0
Internal NBHD Trips 45 24 39 46 549 549
Net External Trips 406 212 348 411 4,938 4,938
District Park 163,000 150 98 284 198 2,382 2,382
Mode Split 0 0 0 0 0 0
Pass-by Trips 0 0 0 0 0 0
Internal NBHD Trips 105 69 199 139 1,667 1,667
Net External Trips 45 29 85 59 715 715
High School 2,350 0 0 0 0 2,009 2,009
Mode Split 0 0 0 0 0 0
Pass-by Trips 0 0 0 0 0 0
Internal NBHD Trips 0 0 0 0 804 804
Net External Trips 0 0 0 0 1,205 1,205
Elementary/Jr High 3,750 0 0 0 0 2,738 2,738
Mode Split 0 0 0 0 0 0
Pass-by Trips 0 0 0 0 0 0
Internal NBHD Trips 0 0 0 0 1,917 1,917
Net External Trips 0 0 0 0 821 821
Total Gross Trips 4,165 2,145 5,756 6,848 71,041 71,041
Total Mode Split 124 59 144 203 1,385 1,385
Total Pass-by Trips 410 410 1,416 1,416 14,091 14,091
Total Internal NBHD Trips 1,320 835 2,088 2,240 26,539 26,539
Total External NBHD Trips 2,312 841 2,108 2,989 29,026 29,026

Discrepancies between the totals noted above and totals summarized in Table 4-6 reflect rounding differences.
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Residential Trip Generation

. AM Peak Hour PM Peak Hour Daily
Land Use (ITE LUC) Intensity in out n out in Out
Residential - Existing & Single Unit 13,946 1,828 7,794 7,382 3,636 55,226 55,226
Mode Split 5% 91 390 369 182 2,761 2,761
Internal NBHD Trips 668 1,044 1,777 1,603 19,359 19,359
Net External Trips 1,069 6,360 5,236 1,851 33,106 33,106
Residential - Townhouse 1,613 156 586 608 327 5,315 5,315
Mode Split 5% 8 29 30 16 266 266
Internal NBHD Trips 57 78 146 144 1,863 1,863
Net External Trips 91 478 431 166 3,186 3,186
Residential - Low-Rise Apartment 3,622 209 1,022 913 536 10,522 10,522
Mode Split 5% 10 51 46 27 526 526
Internal NBHD Trips 76 137 220 236 3,688 3,688
Net External Trips 122 834 648 273 6,308 6,308
Residential - Mixed Use 1,375 79 388 347 204 3,994 3,994
Mode Split 5% 4 19 17 10 200 200
Internal NBHD Trips 29 52 84 90 1,400 1,400
Net External Trips 46 317 246 104 2,394 2,394
Residential - HDR 225 13 63 57 33 654 654
Mode Split 5% 1 3 3 2 33 33
Internal NBHD Trips 5 8 14 15 229 229
Net External Trips 8 51 40 17 392 392
Total Gross Trips 2,285 9,853 9,307 4,736 75,711 75,711
Total Mode Split 114 493 465 237 3,786 3,786
Total Internal NBHD Trips 835 1,320 2,240 2,088 26,539 26,539
Total External NBHD Trips 1,336 8,041 6,601 2,411 45,386 45,386
% Internal Trips By Direction 37% 13% 24% 44% 35% 35%
% Total Internal Trips 18% 31% 35%
Total Gross Trips 6,450 11,998 | 15,063 11,584 146,752 | 146,752
Total Mode Split 238 552 609 440 5,171 5,171
Total Pass-by 410 410 1,416 1,416 14,091 14,091
Total Internal NBHD Trips 2,155 2,155 4,328 4,328 53,079 53,079
3,648 8,882 8,710 5,400 74,412 74,412
Total External NBHD Trips 12,530 14,110 148,824

Discrepancies between the totals noted above and totals summarized in Table 4-7 reflect rounding differences.
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bunt associates

APPENDIX F

City Of Edmonton 2013 Origin-Destination Tables
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Environmental Noise Impact Assessment



aci Acoustical Consultants Inc.

5031 — 210 Street

Edmonton, Alberta, Canada T6M 0A8
Phone: (780) 414-6373

acoustical consultants inc  www.aciacoustical.com

Environmental Noise Impact Assessment
For The

Riverview Developments
In
Southwest Edmonton

Prepared for:
Riverview Ownership Group
c/o Qualico Communities

Prepared by:
P. Froment, B.Sc., B.Ed., C.E.T.
aci Acoustical Consultants Inc.
Edmonton, Alberta

Reviewed by:

S. Bilawchuk, M.Sc., P.Eng.
aci Acoustical Consultants Inc.
Edmonton, Alberta
APEGGA Permit to Practice #P7735

acl Project #: 14-049
July 24, 2014



Executive Summary

aci Acoustical Consultants Inc., of Edmonton AB, was retained by the Riverview Ownership Group to
conduct an environmental noise impact assessment (NIA) for the Riverview Residential Development
Neighbourhoods 1, 2 & 3 (the Developments) in southwest Edmonton. The purpose of the work was to
generate a computer noise model of the Developments with the use of elevation contours, road
alignments, and future traffic data to determine the noise levels for residential receptors most impacted
by Anthony Henday Drive (AHD), 23 Avenue NW, 199 Street NW, Riverview Way, Quadrant Avenue
& 215 Street NW. This was then used to determine the noise attenuation measures required to meet the
criteria of the City of Edmonton Urban Traffic Noise Policy (UTNP), C506A.

The results of the Future Case modeling for Neighbourhood 1 indicated noise levels ranging from
61.7 - 70.8 dBA Leq241. Neighbourhood 2 indicated noise levels ranging from 57.6 — 67.8 dBA Lq24
while Neighbourhood 3 indicated noise levels ranging from 54.6 — 69.8 dBA L¢q24. As a result, noise
mitigation measures were investigated for residential receptor locations above 65 dBA L¢q24 to lower the

noise levels to below the requirements the UTNP C506A criteria.

The results of the Future Case noise modeling with mitigation for all 3 neighbourhoods (for residential
backyard spaces that initially exceeded 65 dBA) indicated noise levels below the UTNP C506A criteria
of 65 dBA Leq24. A variety of barrier heights were implemented within the model to achieve the
projected noise levels.

! The term L., represents the energy equivalent sound level. This is a measure of the equivalent sound level for a specified
period of time accounting for fluctuations.

— July 24, 2014
= (= | Y
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1.0 Introduction

aci Acoustical Consultants Inc., of Edmonton AB, was retained by the Riverview Ownership Group to
conduct an environmental noise impact assessment (NIA) for the Riverview Residential Development
Neighbourhoods 1, 2 & 3 (the Developments) in southwest Edmonton. The purpose of the work was to
generate a computer noise model of the Developments with the use of elevation contours, road
alignments, and future traffic data to determine the noise levels for residential receptors most impacted
by Anthony Henday Drive (AHD), 23 Avenue NW, 199 Street NW, Riverview Way, Quadrant Avenue
& 215 Street NW. This was then used to determine the noise attenuation measures required to meet the
criteria of the City of Edmonton Urban Traffic Noise Policy (UTNP), C506A.

2.0 Location Description

The proposed Developments are located in the Riverview area in southwest Edmonton. The residential
developments included in this study are Neighbourhoods 1, 2 & 3 as shown in Figure 1. The land uses
within the Developments will vary from single and multi-family dwellings to community commercial,

schools/parks, Storm Water Management Facilities (SWMF), etc.

Neighbourhood 1 (NBHD 1) is bounded on the west by 215 Street NW, on the north by Wedgewood
Creek, on the northeast & east by AHD and on the south by 23 Avenue NW. The most impacted
residents within this neighborhood are those directly backing onto 23 Avenue NW, 199 Street NW and
215 Street NW. Neighbourhood 2 (NBHD 2) is bounded on the west by 215 Street NW, on the north by
23 Avenue NW, on the east by 199 Street NW and on the south by 199 Street NW/Quadrant Avenue.
The most impacted residents within this neighbourhood are those adjacent to the major arterial
roadways. Neighbourhood 3 (NBHD 3) is bounded on the west by 199 Street NW, on the north by
23 Avenue NW and AHD, on the east by AHD and the North Saskatchewan River Valley (NSRV) and
on the south by future residential developments and the NSRV. The most impacted residents within this

neighborhood are those adjacent to the major arterial roadways and backing onto AHD.

Topographically the land in the Riverview area is relatively flat with a gentle slope from the southwest to
the north towards the Wedgewood Creek Ravine, to the northeast towards AHD, to the east and south to
the NSRV. Presently, the land is not covered with any type of significant vegetation and, once the

development is in place, much of the land will be comprised of roads, structures, etc.
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3.0 Modeling Methods

3.1. Computer Noise Modeling

The computer noise modeling was conducted using the CADNAJ/A (version 4.4.145) software package.
CADNAV/A allows for the modeling of various noise sources such as road, rail, and various stationary
sources. In addition, topographical features such as land contours, vegetation, and bodies of water can
be included. Finally, meteorological conditions such as temperature, relative humidity, wind-speed and

wind-direction can be included in the calculations.

The calculation method used for noise propagation follows the ISO standard 9613-2. All receiver
locations were assumed as being downwind from the source(s). In particular, as stated in Section 5 of
the ISO document:

“Downwind propagation conditions for the method specified in this part of 1SO 9613 are

as specified in 5.4.3.3 of 1S0 1996-2:1987, namely

- wind direction within an angle of + 45° of the direction connecting the centre of the
dominant sound source and the centre of the specified receiver region, with the wind
blowing from source to receiver, and

- wind speed between approximately 1 m/s and 5 m/s, measured at a height of 3 m to 11
m above the ground.

The equations for calculating the average downwind sound pressure level LAT(DW) in
this part of 1SO 9613, including the equations for attenuation given in clause 7, are the
average for meteorological conditions within these limits. The term average here means
the average over a short time interval, as defined in 3.1.

These equations also hold, equivalently, for average propagation under a well-developed
moderate ground-based temperature inversion, such as commonly occurs on clear, calm
nights™.
Due to the relatively short distances from the roads to the nearest residential structures and the minimal
amount of vegetation, vegetative sound absorption was not included within the Developments. Field
grasses were added outside of the Developments where appropriate to match existing conditions.
Therefore, all sound level propagation calculations are considered conservatively representative of

summertime conditions for all surrounding residents.

Buildings were included in the model, however, only the first rows of perimeter houses were considered.

In general, these houses have the highest potential for providing shielding for the remainder of the
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houses further in. The exact dimensions and locations of these future structures were not known, so

approximate dimensions were used.

Receptors were placed in areas indicated as Single/Semi-Detached or Low Rise / Medium Density
Housing as these areas are most likely to have private backyard spaces. However, unlike the
Single/Semi-Detached lots, buildings were not included for the Low Rise / Medium Density areas due to

their various potential configurations. This results in conservative noise estimates.

Digital topographical information representing existing elevation contours for the Developments was
provided by Keltek for use in the noise model while the proposed elevation contours for AHD were

provided by Alberta Transportation.

Traffic data for the Developments was taken from the report entitled, "Riverview Neighbourhoods 1, 2
&3 Neighbourhood Structure Plans Transportation Impact Assessment, prepared by Bunt & Associates
(May 30, 2014)™. Traffic data for AHD was obtained from the report entitled, "Environmental Noise
Study for Southwest Anthony Henday Drive in Edmonton, AB, Prepared for AECOM, by aci Acoustical

Consultants Inc., December 2013".

As part of the study, two noise modeling scenarios were conducted, including:

1) Future Case: This included the future conditions with the proposed Developments and future
traffic volumes (representative of year 2047%) along 23 Avenue NW, 199 Street NW, 215 Street
NW, Quadrant Avenue and Riverview Way in addition to the other internal collector roads.
Traffic volumes for AHD were representative of year 2024°,

2) Future Case With Mitigation: This included all conditions associated with the Future Case along
with the mitigation required to achieve the maximum noise levels of 65 dBA L424, as specified
in the UTNP C506A.

1 To be referenced in this report as TIA.

2 Traffic data provided by Bunt & Associates in the report. The timeframe of 2047 exceeds the 20 year horizon as per UTNP
C506A, resulting in a slightly more conservative estimate.

%10 year data for AHD was the only available data by Alberta Transportation.
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The computer noise modeling results were calculated in two ways. First, sound levels were calculated at
specific receptor locations (i.e. typical residential outdoor amenity spaces). This was done at a height of
1.5 m (from the ground) and at an offset from the back property line of 5 m for all locations. The
projected noise levels at the receptor locations provide a more representative indication of the typical
noise levels experienced by residents in their private backyard spaces (i.e. not directly adjacent to the
rear property line). In addition, the use of specific receptor locations allows for a better evaluation of the

anticipated performance of any noise mitigation measures (i.e. the reduction in noise levels).

Secondly, color noise contours were calculated using a 5 m x 5 m grid over the entire study area at a
height of 1.5 m. The color noise contours are used to determine if and where noise mitigation is required
as they illustrate the projected noise levels within the entire residential private back yard spaces. They
are then used once mitigation is in place in order to ensure that all areas within the residential private

back yard spaces are below the applicable criteria.

Refer to Appendix | for a list of the noise modeling parameters.

3.2. Modeling Confidence

The algorithms used for the noise modeling follow the ISO 9613 standard. The published accuracy for
this standard is £3 dBA between 100 m — 1,000 m. Accuracy levels beyond 1,000 m are not published.
Experience based on similar noise models conducted over large distances shows that, as expected, as the
distance increases, the associated accuracy in prediction decreases. Experience has shown that
environmental factors such as wind, temperature inversions, topography and ground cover all have
increasing effects over distances larger than approximately 1,500 m. As such, since all receptors are

within approximately 1,500 m of the various noise sources, the prediction confidence is considered high.
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4.0 Permissible Sound Levels

Environmental noise levels from roads are commonly described in terms of equivalent sound levels or
Leq. This is the level of a steady sound having the same acoustic energy, over a given time period, as the
fluctuating sound. In addition, this energy averaged level is A—weighted to account for the reduced
sensitivity of average human hearing to low frequency sounds. These Leq in dBA, which are the most
common environmental noise measure, are often given for day-time (07:00 to 22:00) LeqDay and night-
time (22:00 to 07:00) LegNight while other criteria use the entire 24-hour period as Leq24. Refer to
Appendix Il for a description of the acoustical terminology and Appendix Il1 for a list of common noise

Sources.

The criteria used to evaluate the road noise in the study area include the City of Edmonton Urban Traffic
Noise Policy (UTNP), C506A. The UTNP is applicable to residential land use adjacent to major
transportation facilities such as arterial roadways, light rail transit and future high speed transit facilities.
The UTNP accounts for “background” transportation noise only and does not deal with non-typical
events such as loud mufflers, stereos, etc. These are dealt with under the City of Edmonton Community
Standards Bylaw C14600. The following is taken directly from the UTNP:

1) A 20-year" time horizon for traffic volume projections (AAWDT volumes) is used to predict future noise
levels adjacent to new developments and new or upgraded transportation facilities.

2) The City of Edmonton will seek to ensure that no new residential development less than three storeys will
be allowed adjacent to transportation facilities (arterial roadways, light rail transit) unless the developer
proves to the satisfaction of the City that the projected noise level in the private back yards of residences
abutting the transportation facility will not exceed 65 dBA Leg24. Construction of any noise attenuation
measures necessary to achieve this threshold will be funded and undertaken by the developer of the
adjacent property, unless specific site characteristics, such as topography or existing land uses, necessitate
the consideration of relief from the requirement. Under these circumstances, the attenuated noise level in
the abutting private back yards should be the lowest level technically and economically practicable.

In summary, the UTNP requires a maximum sound level of 65 dBA Leq24 in the private back yards of
residences abutting transportation facilities. As such, the permissible sound level (PSL) for the area is
65 dBA Leg24.

! 33 year data was used for traffic volumes within the Developments which resulted in conservative estimates. Again, 10 year
data for AHD was the only available data by Alberta Transportation.
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5.0 Results and Discussion
5.1. Future Case

The results of the Future Case noise modeling at the various private residential backyard spaces within
the Developments are shown in Tables la — 1e and illustrated in Figures 2a — 2g. As mentioned

previously, the noise mitigation requirements were based on the color noise contours provided in Figures
2a — 29 and not on the values found within the tables. Therefore, noise mitigation could still potentially
be recommended for areas in which the Ley24 values found within the tables are below 65 dBA Leg24.

5.1.1. Neighbourhood 1 Residential Development

The results of the Future Case modeling for NBHD 1 indicate noise levels ranging from 61.7 — 70.8 dBA
Leq24, as indicated in Table 1a. As a results noise mitigation will be required for certain residents within
NBHD 1 to reduce the noise levels to below the requirements of the City of Edmonton UTNP C506A.

Table 1a. Future Case Noise Modeling Results (Neighbourhood 1)

D iy
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Leg24 | LegDay | LegNight Lea24 | LegDay | LegNight
Receptor | (Ba) (quA)y (&Bg) Receptor | Ba) (quA)y (ng/g)
N1-001 69.1 70.7 63.4 N1-033 67.0 68.5 61.2
N1-002 70.6 72.2 64.8 N1-034 65.5 67.1 59.8
N1-003 70.7 72.3 64.9 N1-035 66.2 67.8 60.5
N1-004 70.8 72.4 65.1 N1-036 65.5 67.1 59.8
N1-005 70.8 72.4 65.0 N1-037 66.4 68.0 60.7
N1-006 64.8 66.4 58.8 N1-038 66.1 67.7 60.4
N1-007 62.5 64.1 56.4 N1-039 66.8 68.4 61.0
N1-008 62.8 64.5 56.7 N1-040 66.2 67.8 60.5
N1-009 63.2 64.8 57.1 N1-041 66.6 68.2 60.9
N1-010 63.7 65.3 57.6 N1-042 66.3 67.9 60.6
N1-011 63.8 65.5 57.7 N1-043 67.1 68.7 61.3
N1-012 64.0 65.6 57.9 N1-044 66.8 68.4 61.1
N1-013 63.9 65.6 57.8 N1-045 67.2 68.8 61.5
N1-014 64.0 65.6 57.8 N1-046 67.4 69.0 61.7
N1-015 63.8 65.4 57.7 N1-047 67.4 69.0 61.7
N1-016 63.9 65.6 57.8 N1-048 66.6 68.2 60.9
N1-017 63.9 65.5 57.8 N1-049 66.7 68.3 61.0
N1-018 63.6 65.2 57.4 N1-050 66.6 68.2 60.8
N1-019 62.3 64.0 56.2 N1-051 66.8 68.3 61.0
N1-020 61.7 63.3 55.6 N1-052 66.5 68.1 60.8
N1-021 61.9 63.5 55.8 N1-053 66.8 68.4 61.1
N1-022 62.4 64.0 56.3 N1-054 66.7 68.3 61.0
N1-023 65.7 67.3 59.7 N1-055 67.9 69.5 61.8
N1-024 65.9 67.5 60.2 N1-056 68.0 69.7 61.9
N1-025 65.5 67.0 59.7 N1-057 67.9 69.5 61.8
N1-026 66.2 67.8 60.4 N1-058 68.1 69.7 62.0
N1-027 65.2 66.8 59.5 N1-059 68.1 69.7 62.0
N1-028 65.9 67.5 60.1 N1-060 68.4 70.0 62.3
N1-029 65.2 66.8 59.5 N1-061 69.2 70.8 63.1
N1-030 66.8 68.4 61.1 N1-062 68.5 70.2 62.4
N1-031 65.3 66.9 59.6 N1-063 68.8 70.4 62.7
N1-032 65.9 67.5 60.1
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5.1.1.1. 215 Street NW, north of 23 Avenue NW (N1-001 to N1-005)
The noise levels are relatively consistent for all residents backing directly onto 215 Street NW range
from 69.1 — 70.8 dBA. The noise levels for these receptors are the highest for NBHD 1 which was

anticipated due to the traffic volumes along this road and due to expanding it to a six-lane divided
arterial truck route in the future. Based on the results of the noise model, noise mitigation will be

required for all receptors within this area.

5.1.1.2. 23 Avenue NW, between 215 Street NW and 199 Street NW (N1-006 to N1-023)
The noise levels for receptor locations backing onto 23 Avenue NW between 215 Street NW and
199 Street NW vary more significantly than other areas within NBHD 1 and range from 61.7 - 65.7 dBA.

The variance in noise levels can be attributed to the distance between the residential back yards and
23 Avenue NW in addition to variances in traffic volumes along 23 Avenue NW. Based on the results of

the noise model, noise mitigation will be required for certain receptors within this area.

5.1.1.3. 199 Street NW, north of 23 Avenue NW (N1-024 to N1-054)
The noise levels for receptor locations adjacent to 199 Street north of 23 Avenue NW are relatively

consistent and range from 65.2 — 67.4 dBA. Based on the results of the noise model, noise mitigation

will be required for all receptors within this area.

5.1.1.4. 23 Avenue NW, between 199 Street NW and AHD (N1-055 to N1-063)
The noise levels for receptor locations backing onto 23 Avenue NW between 199 Street NW and AHD

are relatively consistent and range from 67.9 — 69.2 dBA. Based on the results of the noise model, noise

mitigation will be required for all receptors within this area.
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5.1.2. Neighbourhood 2 Residential Development

The results of the Future Case modeling for NBHD 2 indicate noise levels ranging from 57.6 — 67.8 dBA
Leq24, as indicated in Tables 1b & 1c. As a results noise mitigation will be required for certain residents
within NBHD 2 to reduce the noise levels to below the requirements of the City of Edmonton UTNP
C506A.

Table 1b. Future Case Noise Modeling Results (Neighbourhood 2)

Receptor | eS| (DR | RSl | | Receptor | GBS | taDn | beay
N2-001 59.8 61.4 53.7 N2-030 65.3 66.8 59.5
N2-002 59.5 61.2 53.4 N2-031 65.2 66.8 59.5
N2-003 59.1 60.7 53.0 N2-032 65.3 66.8 59.5
N2-004 64.3 65.9 58.2 N2-033 64.8 66.4 59.1
N2-005 64.2 65.8 58.1 N2-034 64.9 66.5 59.2
N2-006 64.3 65.9 58.1 N2-035 65.1 66.7 59.4
N2-007 64.4 66.0 58.3 N2-036 65.1 66.7 59.3
N2-008 64.3 66.0 58.2 N2-037 65.2 66.8 59.5
N2-009 64.6 66.2 58.5 N2-038 65.1 66.7 59.4
N2-010 67.0 68.6 61.0 N2-039 65.2 66.8 59.4
N2-011 65.1 66.7 59.3 N2-040 65.0 66.6 59.3
N2-012 64.8 66.4 59.1 N2-041 65.1 66.7 59.4
N2-013 64.7 66.3 59.0 N2-042 65.0 66.6 59.3
N2-014 64.9 66.5 59.2 N2-043 65.1 66.7 59.3
N2-015 64.8 66.4 59.1 N2-044 66.0 67.6 60.3
N2-016 64.9 66.5 59.2 N2-045 65.3 66.8 59.5
N2-017 65.5 67.1 59.8 N2-046 63.9 65.4 58.1
N2-018 66.2 67.8 60.4 N2-047 64.0 65.6 58.3
N2-019 66.0 67.6 60.3 N2-048 64.0 65.6 58.2
N2-020 65.8 67.4 60.0 N2-049 64.1 65.7 58.3
N2-021 65.6 67.1 59.8 N2-050 64.0 65.6 58.3
N2-022 65.7 67.3 60.0 N2-051 64.0 65.6 58.3
N2-023 65.6 67.2 59.8 N2-052 63.9 65.5 58.2
N2-024 65.3 66.9 59.6 N2-053 64.1 65.7 58.4
N2-025 65.4 67.0 59.7 N2-054 64.2 65.7 58.4
N2-026 65.6 67.2 59.8 N2-055 64.2 65.8 58.4
N2-027 66.2 67.8 60.4 N2-056 66.4 68.0 60.7
N2-028 65.9 67.5 60.2 N2-057 66.6 68.2 60.9
N2-029 65.4 67.0 59.7 N2-058 66.8 68.4 61.0
July 24, 2014
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Table 1c. Future Case Noise Modeling Results (Neighbourhood 2 cont.)

Receptor | (28 | LD | LN | | Receptor | Bl | (aDAY | Letihe
N2-059 67.0 68.6 61.2 N2-088 60.1 61.6 54.3
N2-060 66.3 67.9 60.6 N2-089 60.7 62.3 55.0
N2-061 66.4 68.0 60.7 N2-090 60.5 62.1 54.8
N2-062 67.5 69.1 61.8 N2-091 60.3 61.9 54.5
N2-063 67.8 69.4 62.1 N2-092 60.5 62.0 54.7
N2-064 66.6 68.1 60.8 N2-093 60.5 62.1 54.8
N2-065 66.7 68.3 61.0 N2-094 60.7 62.3 55.0
N2-066 66.5 68.1 60.8 N2-095 60.1 61.6 54.3
N2-067 66.7 68.2 60.9 N2-096 60.8 62.3 55.0
N2-068 66.6 68.2 60.9 N2-097 58.5 60.1 52.7
N2-069 66.3 67.8 60.5 N2-098 60.7 62.3 55.0
N2-070 66.2 67.8 60.5 N2-099 57.8 59.3 52.0
N2-071 66.3 67.9 60.6 N2-100 61.2 62.8 55.5
N2-072 66.7 68.2 60.9 N2-101 57.6 59.2 51.9
N2-073 66.9 68.5 61.2 N2-102 61.4 63.0 55.7
N2-074 66.7 68.2 60.9 N2-103 58.0 59.5 52.2
N2-075 66.7 68.3 60.9 N2-104 61.5 63.1 55.7
N2-076 66.2 67.7 60.4 N2-105 63.2 64.8 57.5
N2-077 65.7 67.3 59.9 N2-106 63.9 65.5 58.2
N2-078 65.1 66.7 59.4 N2-107 63.6 65.2 57.8
N2-079 65.5 67.0 59.7 N2-108 63.0 64.6 57.3
N2-080 65.3 66.9 59.6 N2-109 58.8 60.4 53.0
N2-081 65.1 66.7 59.3 N2-110 61.9 63.5 56.2
N2-082 65.1 66.7 59.4 N2-111 58.5 60.0 52.7
N2-083 65.2 66.7 59.4 N2-112 60.6 62.2 54.9
N2-084 61.9 63.5 56.1 N2-113 58.5 60.1 52.8
N2-085 60.4 62.0 54.7 N2-114 60.4 62.0 54.7
N2-086 60.0 61.6 54.3 N2-115 59.6 61.2 53.9
N2-087 59.9 61.5 54.2 N2-116 61.6 63.2 55.9
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5.1.2.1. 23 Avenue NW, between 215 Street NW and 199 Street NW (N2-001 to N2-010)
The noise levels for receptor locations backing onto 23 Avenue NW between 215 Street NW and
199 Street NW vary more significantly than other areas within NBHD 2 and range from 59.1 - 67.0 dBA.

The variance in noise levels can be attributed to the distance between the residential back yards and
23 Avenue NW in addition to variances in traffic volumes along 23 Avenue NW. Based on the results of

the noise model, noise mitigation will be required for certain residential receptors within this area.

5.1.2.2. 199 Street NW, south of 23 Avenue NW (N2-011 to N2-055)

The noise levels for receptor locations backing onto 199 Street south of 23 Avenue NW and terminating

at 215 Street NW, are relatively consistent and range from 63.9 — 66.2 dBA. Based on the results of the

noise model, noise mitigation will be required for all residential receptors within this area.

5.1.2.3. 215 Street NW, north of Quadrant Avenue (N2-056 to N2-083)
The noise levels are relatively consistent for all residents backing directly onto 215 Street NW and range
from 65.1 — 67.8 dBA. The noise levels for these receptors are the highest for NBHD 2 which was

anticipated due to the traffic volumes along this road and due to expanding it to a six-lane divided
arterial truck route in the future. Based on the results of the noise model, noise mitigation will be
required for all residential within this area.

5.1.2.4. Riverview Way, between 215 Street NW and 199 Street NW (N2-084 to N2-116)

The noise levels for receptor locations backing onto Riverview Way between 215 Street NW and

199 Street NW vary significantly and range from 57.6 — 63.9 dBA. The variance in noise levels can be
primarily attributed to the varying distances between the residential back yards and Riverview Way.
Based on the results of the noise model, noise mitigation will not be required for the residential receptor

locations within this area.
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5.1.3.Neighbourhood 3 Residential Development

The results of the Future Case modeling for NBHD 3 indicate noise levels ranging from 54.6 — 69.8 dBA
Leq24, as indicated in Tables 1d & le. As a results noise mitigation will be required for certain residents

within NBHD 3 to reduce the noise levels to below the requirements of the City of Edmonton UTNP

C506A.

Table 1d. Future Case Noise Modeling Results (Neighbourhood 3)

Receptor | i) | my | weA) | | RePOT | Ay | @bm) | dBA).
N3-001 66.5 68.1 60.7 N3-034 64.6 66.2 58.6
N3-002 68.1 69.7 62.1 N3-035 64.9 66.5 58.9
N3-003 68.9 70.6 62.8 N3-036 60.1 61.7 54.4
N3-004 68.5 70.1 62.4 N3-037 58.2 59.8 52.8
N3-005 68.5 70.1 62.4 N3-038 57.1 58.6 51.9
N3-006 68.5 70.1 62.3 N3-039 56.5 58.0 51.5
N3-007 68.5 70.1 62.4 N3-040 56.2 57.6 51.2
N3-008 68.6 70.2 62.4 N3-041 55.9 57.4 51.1
N3-009 69.0 70.6 62.8 N3-042 55.8 57.3 51.1
N3-010 68.3 70.0 62.2 N3-043 55.7 57.1 51.1
N3-011 68.9 70.5 62.8 N3-044 55.6 57.0 51.0
N3-012 68.8 70.5 62.7 N3-045 55.6 57.1 51.1
N3-013 68.9 70.5 62.8 N3-046 55.7 57.2 51.2
N3-014 68.7 70.3 62.6 N3-047 55.9 57.3 51.4
N3-015 69.3 70.9 63.2 N3-048 56.2 57.6 51.7
N3-016 69.3 70.9 63.2 N3-049 56.6 58.0 52.2
N3-017 69.1 70.7 63.0 N3-050 57.7 59.1 53.3
N3-018 68.7 70.4 62.6 N3-051 58.5 59.9 54.1
N3-019 69.0 70.6 62.9 N3-052 57.3 58.7 52.9
N3-020 68.9 70.5 62.7 N3-053 55.3 56.7 50.9
N3-021 68.9 70.5 62.8 N3-054 54.6 56.0 50.2
N3-022 68.0 69.6 62.0 N3-055 64.9 66.5 59.1
N3-023 69.8 71.4 63.7 N3-056 64.1 65.7 58.3
N3-024 69.7 71.3 63.6 N3-057 63.9 65.5 58.1
N3-025 69.5 71.1 63.4 N3-058 64.0 65.5 58.2
N3-026 69.0 70.7 62.9 N3-059 63.3 64.9 57.6
N3-027 68.5 70.2 62.4 N3-060 63.8 65.4 58.0
N3-028 69.2 70.8 63.1 N3-061 63.5 65.1 57.7
N3-029 69.3 70.9 63.2 N3-062 64.1 65.6 58.3
N3-030 69.4 71.0 63.3 N3-063 64.9 66.5 59.2
N3-031 69.6 71.3 63.5 N3-064 63.9 65.5 58.2
N3-032 63.1 64.7 57.1 N3-065 63.7 65.3 57.9
N3-033 63.9 65.5 57.8 N3-066 63.3 64.9 57.5
July 24, 2014

= [ = = H

acoustical consultants inc



Table 1e. Future Case Noise Modeling Results (Neighbourhood 3 cont.)

Receptor | (28 | LD | LN | | Receptor | Bl | (aDAY | Letihe
N3-067 63.5 65.0 57.7 N3-099 63.0 64.6 57.2
N3-068 63.0 64.6 57.3 N3-100 62.8 64.4 57.1
N3-069 63.5 65.1 57.8 N3-101 63.1 64.7 57.3
N3-070 63.1 64.7 57.4 N3-102 63.1 64.7 57.4
N3-071 63.4 65.0 57.7 N3-103 62.8 64.4 57.0
N3-072 63.1 64.7 57.3 N3-104 63.1 64.7 57.4
N3-073 63.5 65.1 57.7 N3-105 62.9 64.5 57.2
N3-074 63.0 64.6 57.3 N3-106 62.8 64.4 57.1
N3-075 63.5 65.0 57.7 N3-107 63.1 64.6 57.3
N3-076 63.1 64.7 57.4 N3-108 62.9 64.5 57.2
N3-077 64.6 66.2 58.9 N3-109 63.2 64.8 57.5
N3-078 64.5 66.1 58.8 N3-110 63.2 64.8 57.5
N3-079 64.7 66.3 59.0 N3-111 65.2 66.8 59.4
N3-080 64.3 65.8 58.5 N3-112 59.5 61.1 53.8
N3-081 63.5 65.1 57.8 N3-113 59.4 61.0 53.7
N3-082 63.3 64.9 57.6 N3-114 61.1 62.7 55.4
N3-083 63.3 64.8 57.5 N3-115 61.3 62.8 55.5
N3-084 63.2 64.8 57.5 N3-116 61.5 63.1 55.8
N3-085 63.0 64.5 57.2 N3-117 62.4 64.0 56.6
N3-086 63.2 64.8 57.4 N3-118 66.1 67.7 60.4
N3-087 63.6 65.2 57.8 N3-119 65.3 66.9 59.5
N3-088 63.2 64.8 57.5 N3-120 65.2 66.8 59.5
N3-089 63.4 64.9 57.6 N3-121 65.4 67.0 59.6
N3-090 63.1 64.7 57.3 N3-122 65.2 66.8 59.5
N3-091 64.9 66.4 59.1 N3-123 65.1 66.6 59.3
N3-092 63.3 64.9 57.6 N3-124 64.9 66.5 59.2
N3-093 62.8 64.4 57.0 N3-125 65.3 66.8 59.5
N3-094 62.5 64.1 56.8 N3-126 65.0 66.5 59.2
N3-095 63.2 64.8 57.4 N3-127 64.9 66.5 59.2
N3-096 63.1 64.7 57.4 N3-128 65.4 66.9 59.6
N3-097 63.2 64.7 57.4 N3-129 65.1 66.7 59.4
N3-098 63.0 64.6 57.3 N3-130 66.1 67.7 60.3
12 July 24, 2014

D iy

acoustical consultants inc




5.1.3.1. 23 Avenue NW, between 199 Street NW and AHD (N3-001 to N3-035)

The noise levels for receptor locations backing onto 23 Avenue NW between 199 Street NW and AHD

range from 63.1 — 69.8 dBA. The variance in noise levels can be attributed to the distance between the
residential back yards and 23 Avenue NW in addition to variances in traffic volumes along 23 Avenue
NW. Based on the results of the noise model, noise mitigation will be required for certain residential

receptors within this area.

5.1.3.2. Anthony Henday Drive, (N3-036 to N3-054)

The noise levels for receptor locations backing onto Anthony Henday Drive vary from 54.6 — 60.1 dBA.

Based on the results of the noise model, noise mitigation will not be required for the residential receptor

locations within this area.

5.1.3.3. Riverview Way, between 23 Avenue NW and 199 Street NW (N3-055 to N3-117)

The noise levels for receptor locations backing onto Riverview Way between 23 Avenue NW and

199 Street NW vary significantly and range from 57.5 — 65.2 dBA. The variance in noise levels can be
primarily attributed to the distance between the residential back yards and Riverview Way. Based on the
results of the noise model, noise mitigation will be required for a majority of residential receptors within

this area.

5.1.3.4. 199 Street NW, north of 23 Avenue NW (N3-118 to N3-130)

The noise levels for receptor locations backing onto 199 Street between 23 Avenue NW and Riverview

Way, are relatively consistent and range from 64.9 — 66.1 dBA. Based on the results of the noise model,

noise mitigation will be required for all residential receptors within this area.
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5.2. Future Case With Mitigation

The results of the Future Case noise modeling with mitigation at the various private residential backyard

spaces within the Developments are shown in Table 2a — 2e, and illustrated in Figures 3a -39 .

5.2.1. Neighbourhood 1 Residential Development

The results of the Future Case modeling with mitigation for NBHD 1 indicate noise levels ranging from

59.7 — 63.3 dBA L24 as presented in Table 2a. Since all residential receptor L.q24 noise levels are

below 65 dBA, no further mitigation will be required to meet the requirements of the City of Edmonton
UTNP C506A.

Table 2a. Future Case With Mitigation Noise Modeling Results (Neighbourhood 1)

Diffe(ence : Differ.ence :
Receptor | (00 | Fumpe Cose | (B, | (BA) | | RECEPIOT | fuuneCase | @ba) | (iBA) | (B
Leq24 (dBA) Leq24 (dBA)
N1-001 59.8 -9.3 61.4 54.0 N1-033 62.3 -4.7 63.9 56.6
N1-002 60.2 -10.4 61.8 54.4 N1-034 61.8 -3.7 63.3 56.0
N1-003 60.8 -9.9 62.4 55.1 N1-035 62.2 -4.0 63.8 56.5
N1-004 60.8 -10.0 62.4 55.0 N1-036 61.7 -3.8 63.2 55.9
N1-005 61.4 -9.4 63.0 55.5 N1-037 62.8 -3.6 64.4 57.0
N1-006 62.3 -2.5 63.9 56.3 N1-038 62.5 -3.6 64.1 56.8
N1-007 62.5 0.0 64.1 56.4 N1-039 63.1 -3.7 64.7 57.4
N1-008 62.8 0.0 64.5 56.7 N1-040 62.9 -3.3 64.5 57.2
N1-009 63.2 0.0 64.8 57.1 N1-041 63.1 -3.5 64.6 57.3
N1-010 59.9 -3.8 61.5 53.9 N1-042 63.0 -3.3 64.5 57.2
N1-011 60.3 -3.5 61.9 54.2 N1-043 62.9 -4.2 64.5 57.2
N1-012 60.4 -3.6 62.1 54.3 N1-044 63.1 -3.7 64.7 57.3
N1-013 60.4 -3.5 62.0 54.3 N1-045 63.0 -4.2 64.5 57.2
N1-014 60.4 -3.6 62.0 54.3 N1-046 62.9 -4.5 64.5 57.1
N1-015 60.4 -3.4 62.0 54.2 N1-047 62.8 -4.6 64.4 57.1
N1-016 60.4 -3.5 62.0 54.3 N1-048 63.0 -3.6 64.6 57.2
N1-017 60.4 -3.5 62.1 54.3 N1-049 63.0 -3.7 64.5 57.2
N1-018 60.3 -3.3 61.9 54.2 N1-050 63.2 -3.4 64.8 57.4
N1-019 59.7 -2.6 61.4 53.6 N1-051 63.2 -3.6 64.8 57.5
N1-020 59.7 -2.0 61.4 53.6 N1-052 63.2 -3.3 64.8 57.4
N1-021 60.3 -1.6 61.9 54.2 N1-053 63.3 -3.5 64.8 57.5
N1-022 62.3 -0.1 63.9 56.2 N1-054 63.3 -3.4 64.9 57.5
N1-023 62.4 -3.3 64.1 56.4 N1-055 60.1 -7.8 61.8 54.0
N1-024 62.7 -3.2 64.3 57.0 N1-056 60.6 -7.4 62.2 54.4
N1-025 62.6 -2.9 64.1 56.9 N1-057 60.6 -7.3 62.2 54.5
N1-026 62.8 -3.4 64.3 57.0 N1-058 60.6 -7.5 62.2 54.5
N1-027 61.5 -3.7 63.1 55.8 N1-059 60.7 -7.4 62.3 54.5
N1-028 61.9 -4.0 63.5 56.2 N1-060 60.9 -7.5 62.5 54.8
N1-029 61.9 -3.3 63.4 56.1 N1-061 61.4 -7.8 63.0 55.3
N1-030 62.5 -4.3 64.1 56.8 N1-062 61.6 -6.9 63.2 55.5
N1-031 61.9 -3.4 63.5 56.2 N1-063 60.9 -7.9 62.5 54.8
N1-032 62.2 -3.7 63.7 56.4
14 July 24, 2014

acoustical consultants inc




5.2.1.1. 215 Street NW, north of 23 Avenue NW (N1-001 to N1-005)

All Leg24 noise levels for residential receptors backing on 215 Street are projected to be below 65 dBA

and range from 59.8 — 62.3 dBA. The relative difference in noise levels from the Future case with and

without mitigation ranges from -9.4 to -10.4 dBA which is a significant decrease in noise level.

5.2.1.2. 23 Avenue NW, between 215 Street NW and 199 Street NW (N1-006 to N1-023)
The noise levels for receptor locations backing onto 23 Avenue NW between 215 Street NW and
199 Street NW are projected to be below 65 dBA and range from 59.7 — 63.2 dBA. The relative

difference in noise levels from the Future case with and without mitigation ranges from 0.0 to -3.8 dBA.

5.2.1.3. 199 Street NW, north of 23 Avenue NW (N1-024 to N1-054)

The noise levels for receptor locations backing onto 199 Street NW between north of 23 Avenue NW are

projected to be below 65 dBA and range from 61.5 — 63.3 dBA. The relative difference in noise levels

from the Future case with and without mitigation ranges from -2.9 to -4.7 dBA.

5.2.1.4. 23 Avenue NW, between 199 Street NW and AHD (N1-055 to N1-063)
The noise levels for receptor locations backing onto 23 Avenue NW between 199 Street NW and AHD

are projected to be below 65 dBA and range from 60.1 — 61.6 dBA. The relative difference in noise
levels from the Future case with and without mitigation ranges from -6.9 to -7.9 dBA.
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5.2.2.Neighbourhood 2 Residential Development

The results of the Future Case modeling with mitigation for NBHD 2 indicate noise levels ranging from
56.3 — 63.9 dBA L¢y24 as presented in Table 2b & Table 2c. Since all residential receptor Leq24 noise
levels are below 65 dBA, no further mitigation will be required to meet the requirements of the City of
Edmonton UTNP C506A.

Table 2b. Future Case With Mitigation Noise Modeling Results (Neighbourhood 2)

Difference : Difference :
Receptor | (0 | Frecase | (aBA) | (aBA) | | FEOOPOT | Aurecase | (@A) | (@B | (BA)
Leg24 (dBA) Leg24 (dBA)

N2-001 59.8 0.0 61.4 53.7 N2-030 61.5 -3.8 63.0 55.7
N2-002 59.5 0.0 61.1 53.4 N2-031 61.0 -4.2 62.5 55.2
N2-003 58.8 -0.3 60.4 52.7 N2-032 61.0 -4.3 62.6 55.3
N2-004 60.6 -3.7 62.2 54.5 N2-033 60.6 -4.2 62.2 54.9
N2-005 60.6 -3.6 62.3 54.5 N2-034 60.9 -4.0 62.4 55.1
N2-006 60.7 -3.6 62.3 54.6 N2-035 60.9 -4.2 62.4 55.1
N2-007 60.7 -3.7 62.3 54.6 N2-036 61.1 -4.0 62.7 55.3
N2-008 60.4 -3.9 62.1 54.3 N2-037 61.1 -4.1 62.7 55.4
N2-009 61.2 -3.4 62.8 55.1 N2-038 61.1 -4.0 62.7 55.4
N2-010 62.7 -4.3 64.3 56.7 N2-039 61.1 -4.1 62.7 55.4
N2-011 61.0 4.1 62.6 55.3 N2-040 61.2 -3.8 62.8 55.4
N2-012 60.9 -3.9 62.4 55.1 N2-041 61.0 -4.1 62.6 55.3
N2-013 60.9 -3.8 62.4 55.1 N2-042 61.2 -3.8 62.8 55.4
N2-014 61.1 -3.8 62.7 55.3 N2-043 61.1 -4.0 62.7 55.4
N2-015 60.7 4.1 62.2 54.9 N2-044 61.7 -4.3 63.3 56.0
N2-016 61.2 -3.7 62.8 5.5 N2-045 60.8 -4.5 62.4 55.1
N2-017 62.0 -3.5 63.6 56.3 N2-046 60.1 -3.8 61.7 54.4
N2-018 62.7 -3.5 64.3 56.9 N2-047 60.2 -3.8 61.8 54.5
N2-019 61.9 -4.1 63.5 56.2 N2-048 60.0 -4.0 61.6 54.3
N2-020 61.7 4.1 63.3 56.0 N2-049 60.2 -3.9 61.8 54.4
N2-021 61.6 -4.0 63.2 55.8 N2-050 60.1 -3.9 61.7 54.3
N2-022 61.7 -4.0 63.3 56.0 N2-051 60.1 -3.9 61.7 54.3
N2-023 61.7 -3.9 63.3 56.0 N2-052 59.9 -4.0 61.4 54.1
N2-024 61.4 -3.9 62.9 55.6 N2-053 60.2 -3.9 61.8 54.4
N2-025 61.5 -3.9 63.0 55.7 N2-054 60.3 -3.9 61.9 54.6
N2-026 61.7 -3.9 63.3 56.0 N2-055 60.4 -3.8 62.0 54.7
N2-027 61.7 -4.5 63.3 56.0 N2-056 57.1 -9.3 58.7 51.3
N2-028 61.6 -4.3 63.2 55.9 N2-057 58.3 -8.3 59.9 52.5
N2-029 61.4 -4.0 63.0 55.6 N2-058 58.1 -8.7 59.7 52.4
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Table 2c. Future Case With Mitigation Noise Modeling Results (Neighbourhood 2 cont.)

Difference : Difference :
Receptor | (0 | Furecace | (aBA) | GEA) | | RPN | pnecace | @BA) | (@BA) | oBA).

Leq24 (dBA) Leq24 (dBA)
N2-059 58.3 -8.7 59.9 52.6 N2-088 60.1 0.0 61.6 54.3
N2-060 57.8 -8.5 59.4 52.0 N2-089 60.7 0.0 62.3 55.0
N2-061 57.8 -8.6 59.4 52.0 N2-090 60.5 0.0 62.1 54.8
N2-062 57.0 -10.5 58.6 51.3 N2-091 60.3 0.0 61.9 54.5
N2-063 57.1 -10.7 58.7 51.4 N2-092 60.5 0.0 62.0 54.7
N2-064 57.8 -8.8 59.4 52.1 N2-093 60.5 0.0 62.1 54.8
N2-065 57.7 -9.0 59.3 51.9 N2-094 60.7 0.0 62.3 55.0
N2-066 57.7 -8.8 59.3 52.0 N2-095 60.1 0.0 61.6 54.3
N2-067 57.7 -9.0 59.2 51.9 N2-096 60.7 -0.1 62.3 55.0
N2-068 57.8 -8.8 59.4 52.0 N2-097 58.5 0.0 60.1 52.7
N2-069 57.4 -8.9 59.0 51.6 N2-098 60.7 0.0 62.3 55.0
N2-070 57.9 -8.3 59.4 52.1 N2-099 57.7 -0.1 59.3 52.0
N2-071 57.1 -9.2 58.7 51.4 N2-100 61.2 0.0 62.8 55.5
N2-072 57.2 -9.5 58.8 51.4 N2-101 57.6 0.0 59.2 51.9
N2-073 58.1 -8.8 59.7 52.4 N2-102 61.4 0.0 63.0 55.7
N2-074 58.2 -8.5 59.8 52.4 N2-103 57.9 -0.1 59.5 52.2
N2-075 58.0 -8.7 59.6 52.3 N2-104 61.5 0.0 63.0 55.7
N2-076 56.6 -9.6 58.2 50.9 N2-105 63.2 0.0 64.8 57.5
N2-077 58.7 -7.0 60.3 53.0 N2-106 63.9 0.0 65.5 58.2
N2-078 58.2 -6.9 59.8 52.4 N2-107 63.6 0.0 65.2 57.8
N2-079 58.3 -7.2 59.9 52.5 N2-108 63.0 0.0 64.6 57.3
N2-080 58.5 -6.8 60.1 52.8 N2-109 58.8 0.0 60.3 53.0
N2-081 58.3 -6.8 59.9 52.5 N2-110 61.9 0.0 63.5 56.2
N2-082 58.1 -7.0 59.7 52.4 N2-111 58.4 -0.1 60.0 52.7
N2-083 56.3 -8.9 57.9 50.6 N2-112 60.6 0.0 62.2 54.8
N2-084 61.2 -0.7 62.8 55.5 N2-113 58.4 -0.1 60.0 52.7
N2-085 60.4 0.0 61.9 54.6 N2-114 60.4 0.0 61.9 54.6
N2-086 60.0 0.0 61.6 54.3 N2-115 59.4 -0.2 61.0 53.6
N2-087 59.9 0.0 61.5 54.1 N2-116 61.4 -0.2 63.0 55.6

5.2.2.1. 23 Avenue NW, between 215 Street NW and 199 Street NW (N2-001 to N2-010)
The noise levels for receptor locations backing onto 23 Avenue NW between 215 Street NW and
199 Street NW are projected to be below 65 dBA and range from 58.8 —62.7 dBA. The relative

difference in noise levels from the Future case with and without mitigation ranges from 0.0 to -4.3 dBA.
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