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102 Industrial Place 102 naustriej Place
Penticton, BC Penticton, BC V2A 7C8
V2A 7C8

WESTSIDE LANDFILL, DISTRICT OF WEST KELOWNA
EXEMPTIONS FOR FUTURE DEVELOPMENT WITHIN 300 METRES OF THE CLOSED LANDFILL

Dear Mr. Barlas,

On behalf of the Regional District of Central Okanagan (RDCO), Golder Associates Ltd. (Golder) has prepared
this letter summarizing landfill gas monitoring data collected at the Westside Landfill, which is operated by the
RDCO. The purpose of this information is to provide a technical basis for the consideration of residential
development near the soon-to-be closed landfill. The District of West Kelowna (DWK) is the local municipality
responsible for land use planning and approving development applications near the landfill. The DWK has
requested that the RDCO obtain clarification from the BC Ministry of Environment (MoE) on how to address
residential development proposals within 300 metres of the landfill, now that the landfill is being closed.

Landfill Closure Status

The Westside Landfill is currently in the process of being closed. Refuse has not been accepted at the landfill
since July 16, 2010, and the RDCO retained CH2M Hill to prepare a final Closure Plan. A draft Closure Plan,
" dated October 2010, was submitted by CH2M Hill to the MoE for comment. The RDCO is currently undergoing
the final closure activities in 2011, such as surface grading, placing the final cover material, and installing a

% : landfill gas (LFG) recovery and monitoring system.
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Landfill Operational Certificate

The current Operational Certificate (OC) issued by the MoE in May 1997 (PR12217) requires a 50 metre buffer
zone between municipal solid waste (MSW) and the property boundary, and a reduced buffer not less than
15 metres may be authorized by the Regional Waste Manager (Section 2.7 of the OC). Section 2.8 of the OC
states that the distance between MSW and the nearest residence is to be a minimum 300 metres, although an
exemption was granted for the existing residential subdivision located east of the landfill. The 300 metre
distance for nearby development is consistent with siting requirements for active landfills outlined in the MoE
Landfill Criteria for Municipal Solid Waste (“Landfill Criteria”).
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Now that the landfill is closed and not accepting MSW, many of the operational issues previously associated with
residential land near a landfill are no longer present. As described in the draft Closure Plan, the primary concern
remaining for any closed landfill is the migration of underground landfill gas (LFG) and leachate in groundwater.
As lands near the Westside Landfill are provided potable water through the local water authority, the potential
migration of landfill leachate beyond the landfill boundaries is not anticipated to adversely impact local
development in the area. The RDCO, CH2M Hill and Golder met with the MoE in December 2010 to discuss the
draft Closure Plan. At that time, the MoE agreed to consider providing guidance on future development within
300 metres, and asked that the RDCO submit the following background information and historical LFG
monitoring results.

Description of Site and Surrounding Area

A plan of the Westside Landfill and surrounding area is attached. As described in the draft Closure Plan, the
landfill is approximately 16.7 hectares in size and zoned for “community facilities”. The landfill has been
developed to a height approximately 20 metres above the surrounding landscape. A 50 metre buffer is present
between the edge of MSW and the property boundary. The landfill is accessed from Asquith Road, which
borders the south portion of the west property boundary. Areas to the west and north are currently undeveloped.
The land to the south is undeveloped north of Shannon Lake Road, located at least 200 m from the edge of
MSW. The land to the east is occupied by single-family residential buildings, which in some cases are as close
as 50 metres from the landfill.

Future residential development is proposed for properties located to the west and north of the landfill. The DWK
have indicated they are currently reviewing applications for residential development in three separate parcels
west of the landfill and one parcel north of the landfill. One of the applications is associated with an existing
subdivision where a number of undeveloped lots are within 300 metres of the landfill.

Landfill Gas Monitoring

Golder has monitored the subsurface LFG at the Westside Landfill on a semi-annual basis since 2000. The LFG
is monitored for typical landfill parameters including methane, hydrogen sulphide, carbon monoxide, and carbon
dioxide. The monitoring results are presented in annual reports that are submitted to the MoE.

The LFG monitoring network on the west and north landfill boundaries currently includes the following locations,
shown on Figure 1: )
s pAcing Vs f’&’f’ﬁ
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m  Four probes located along the landfill's west boundary (MW99-1 to 4).

m Five probes near the landfill's north boundary (VP07-4, 5, 8, 9, MWO07-1).

A detailed assessment of landfill gas was completed by Golder in 2008, and determined that concentrations of
potential volatile compounds were low and met provincial risk-based standards for human health. Consequently,
methane was the primary potential chemical of concern, which is typically generated in landfills with degrading
refuse. The Landfill Criteria specifies that methane in ground at the property boundary must be less than 50,000

Mn (ppm) (100% lower explosive limit), and less than 12,500 ppm at any on-site or off-site
buildings.

The historical methane readings since 2006 are summarized in Table 1 attached. The maximum historical
methane concentrations measured on the west and north boundaries are 2,300 ppm and 2,260 ppm,
respectively. Those concentrations are more than 20 times below the limits outlined in the Landfill Criteria. In
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addition, the methane concentrations have been relatively stable over time with only seasonal fluctuations in
winter due to frost or snow cover. As of July 2010, final cover material had been placed over more than 50% of
the landfill (including the west and north portions), and methane levels remained stable during the most recent
monitoring in December 2010.

N R e
Closure Plan — Landfill Gas Management

The landfill gas management system is outlined in the draft Closure Plan, and is based on the requirements in
the Landfill Criteria and the new BC LFG Management Regulation. As described in the Closure Plan, there is no
regulatory requirement in the LFG Management Regulation to install a LFG recovery system, based on the
quantities of methane generated at the Westside Landfill. Regardless, the Closure Plan does propose
installation of a passive recovery system given the proximity of residential land use. The proposed LFG
management system will include the following two components:

m A recovery system consisting of eight gravel-filled collection trenches connected to 12 vertical high density
polyethylene (HDPE) pipes that vent to atmosphere.

m A monitoring program that will consist of a minimum of 12 monitoring wells along the landfill perimeter,
measured quarterly, plus monthly during winter.

The monitoring results will be assessed continually to evaluate the effectiveness of the LFG recovery and
monitoring system. As mentioned earlier, the LFG concentrations to date have consistently been well below the
Landfill Criteria, and therefore the purpose of the monitoring program is to confirm that present LFG levels are
maintained.

Exemptions for Development within 300 metres of Landfill

The historical LFG monitoring completed by Golder since 2000 confirms that landfill gas levels are stable and
have not approached the maximum levels allowed in the Landfill Criteria. Although there is no regulatory
requirement to install a LFG recovery system, the RDCO have elected to include a recovery system in the
Closure Plan because the RDCO is aware of land development pressures in the surrounding area. As outlined
in the draft Closure Plan, the LFG management system will include an engineered passive venting system to
further enhance release of LFG to the atmosphere. A total of 12 new LFG monitoring probes will also be added
along the landfill perimeter and the monitoring frequency will be increased to quarterly, with monthly
measurements during the winter. The monitoring program outlined in the draft Closure Plan will therefore be
used to detect any changes in LFG levels inside the landfill property boundaries, and the RDCO will make the
data available to both the MoE and the DWK.

The Landfill Criteria do not identify setback requirements for closed landfills. A 50 metre buffer is currently in
place between MSW and the property boundary, and the current OperatioMrequires that the
distance between the landfill footprint and off-site residences be a minimum 300 metres, although an exemption
was granted for the existing residential subdivision located east of the landfill, which is closer than 300 metres.
Based on aerial photographs, some of the existing residential properties are located as close as 50 metres from
the east landfill footprint.

The DWK has requested that the RDCO ask the MoE for guidance on assessing development applications near
the closed landfill. Based on the consistently low methane levels measured along the landfill perimeter and the
LFG recovery system that will be installed, it is our opinion there is enough information and contingencies for the
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MoE to consider allowing exemptions for specific development proposals less than 300 metres from the landfill,
as previously granted for the residential subdivision to the east.

On behalf of the RDCO, we respectfully request that the MoE consider adopting a process with the DWK for
reviewing development applications within 300 metres of the landfill. We suggest a meeting among the three
parties to develop specific criteria that should be in a proponent’s application to the DWK, in order to address
technical issues associated with proximity to the landfill.

Closure

We trust the information presented herein is sufficient for your consideration. If you have any questions or wish
to discuss this matter further with the RDCO and DWK, please contact myself or Mr. Chris Radford at the RDCO.

Yours truly,

GOLDER ASSOCIATES LTD.

7y =

Rick Peleshytyk, P.Eng.
Associate, Environmental Engineer

Reviewed by: Jacqueline Foley, M.Sc., Geo.L.
Associate/ Hydrogeologist

RP/JFljc

(o003 Chris Radford, Regional District of Central Okanagan
Nancy Henderson, District of West Kelowna
Gary O'Rourke, District of West Kelowna

Attachments: Figure 1: Site Plan with VVapour Probe Locations at West and North Boundaries
Table 1: Methane Concentrations at West Boundary
Table 2: Methane Concentrations at North Boundary

NAACtivel200411440 - Kelowna\04-1440-062 RDCO Westside Landfill\Site Closure\WP\041440062 Lel-MoE_08Apr11.docx
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N:\Active\2004\ 1440 — Kelowna\04—1440—062 RDCO Westside Londfill\3000 Risk Assessment\Drafting\ Drowing file: 041440062_3000_1.dwg
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PROJECT
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PROJECT Mo. 04-1440-062{2000) | FILE No. 041440062_3000_1.dwg
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cieck | re w03l FIGURE: 1

Kelowno, BC REVIEW | RP | 13/JAN/08

QUEEN IN RIGHT OF CANADA, REPRESENTED BY THE DEPARTMENT OF NATURAL
RESOURCES, AND BY SOFTMAP TECHNOLOGIES INC.

F"age 8
MOE-2011-00131




2008 - 6:35pm

Jan 14,

" FUTURE
RESIDENTIAL

APPROXIMATE

. wDFILL BOUNDARY

' EXISTING
RESIDENTIAL | |

N:\Active\ 200411440 — Kelowno\04—1440-062 RDCO Westside Londfill\3000 Risk Assessment\Drafting\ Drowing file: 041440062_3000_2.dwg

100 o] 100
SCALE METRES
LEGEND PROJECT ]
et WESTIDE LANDFILL
L | APPROXIMATE LANDFILL BOUNDARY WESTSIDE. B.C.
TITLE
SITE PLAN
PROJECT No., 04-1440-062(3000) | FILE No. 041440052_3000_2.dwg
DESIGN | RR | 10/JUL/07| SCALE AS SHOWN|REV. 0O
REFERENCES e et
1.) B2E-082-049_bw.jpg, 82E-082-050_bw.jpg, 82E-082-059_bw.jpg. cieek | e zamv/os| FIGURE: 2
82E-082-060_bw.jpg REVIEW | RP | 13/JaN/09
ray v

MOE-2011-00131



2009 — 6:35pm

Jan 14,

N:\Active\2004\ 1440 — Kelowna\04—1440-062 RDCO Westside Landfill\3000 Risk Assessment\Draofting\, Drowing file: 041440062_3000_3—4.dwg

LEGEND
BH4
'¢‘ APPROX. MONITORING WELL LOCATION
493.38 APPROX. MONITORING WELL GROUNDWATER ELEVATION

@-VP72  APPROX. SOIL VAPOUR MONITOR LOCATION (2007)

APPROXIMATE LANDFILL BOUNDARY

PROJECT

WESTIDE LANDFILL
WESTSIDE, B.C.

TLE

VAPOUR MONITORING LOCATIONS &
CROSS-SECTION KEY PLAN

MOE-2011-00131

CROSS-SECTION LOCATION
PROJECT Mo, 04-1440-062(3000) | FILE No. 041440062_3000_3.dwg
REFERENCES DESIGN | RR | 10/JUL/O7| SCALE _AS SHOWN|REV. O
capp | swp | 20/nov/o8]
1.) 82E-082-049_bw.jpg, 82E-082-050_bw.jpg, B2E-DB2-059_bw.jpg. CHECK | RR | 13/0aN/09 F]GURE: 3
B2E-082-060_bw.jpg Kelowna, BC REVIEW | RP | 13/JaN/00
Page 10




1€100-11L0Z-30N
1| abed

|EERE

Vi :3UNOI [eofersii]
NS LL

HOUYITYLSN NISMOS E
TIAM 40 0L
H
AVEM o
V-V NOLLO3S-SS0dD 5
Fun HWOHOIR MOl — — —
|Iﬁ (ASNHNS YNMOTIN S0 A LD NOLLYAT T3 ONNOHD S00Z INNT _——
‘0’8 'J0ISLSIM v HOLLVAZT3 OHNOYS 2681
TUAONYT 3AILSIM — fEGER
000 ITWIS WILLHIA
S3IHLIN D0D0Z:1 IS IWINOZINOH
[ B I
o o oy
Y-Y NOILDIS-SS0OHD
(w) 30NvVLSIO
055 005 05y oor 0se 00E 05z 00z 051 0oL 05 0
0Lg - : T v L
! I T “
1 1 | 1
\ i { I
025 ;- m ' ! | |ozs
I 1 I !
m e et e e | | m
B s Sy e e — | s B
5 B ! N m =
5 ots b e ! _ ~ @ i [ L]
z i ; : —— \ LN i =
v o 1 ! = = i 3 =}
m 058 Pl | M G e / z E e i L
2 { ! : — E w i &2
: i ' " .S i
03g b : “ B —— | 098
[ 1 ! i 1
1 1 [} 1 1
o [ I H i
0.5 — : - —lois
1Sv3 3 3 2 m 1S3IM
< & o W o v
2 g 8 8
=] 2 2
@ 2
ol Q
[ =
w
m

uoIg\IUBWESAEEY A5 OOOC\ILPUDT episan O20Y z-go—mnum\nuannu = 0P LA\ FOOZNBAIIYY

il Bumaig

Bup'y—~CTO00ET 2900V Y LID

‘¥l uor

wWeQyg — B00T




L€100-110¢-30N

2| obed
gy :3uNoI4 [oasmvrser | o | wowou uj«
: so/ie/ci [ [ | m&.mﬂwu
_— u.ﬁa_””_\.ﬂwo_._ ._” .““_ ~ @ HELLYTTYLISM NITHIE E
a TN 23
OO TROWIMD N 113 | Bm-ei-w O L3308 o TI3M 40 0L
avEm W
&

8-8 NOILLO3S-SSO¥D

Fuil HIOHUOIA 40 0L
(AFNHNS YHMO TN 20 ALDI ROLLYATTE ONNOWD 5002 F%NT
‘0’8 '3AISLSIM s NOLLVATTS GHROYS T65t
TIHONY1 3AILSIM
sarcwe]
0O0L: L 335 TWILH3A
S3d13n O00Z1 3OS TWINOZIHOH
= = =
0w o [+13
8- NOLLD3S-SSOHD =
(w) 3oNYLSIO
ost ooy o0se 008 05z 051 0ol 05 0
m 025 — - 0z8 m
m 1 T

m S i £

< T ' 05 5

= 8 L e L e S 5

o m m <= -~ =

Z ors b g S 0vs =

8 b && 5 3

w 1 1} ﬁ

=~ 08§ — 055 =

1svd

m

3SN0OH

Q-0 NOILO3S-SS0HD |- -~ =d el

g

avoy, .

AHYONNOE 3LIS

an3oa

TRE rC OO0 ZO0OTYIPD o1 BUMDID WEUMOIQWIUeIIsSssey W5 OOOCWIIPUDT OPISON OOOH Z90-0FF - FONGUSOIN — OFFLYFOOZNIMISVYN

‘¥l uor

HSFQ = EB00Z




1€100-1102-30N
¢| ebed

|eaey

OF YN [sorci

7] 38 ‘eumeEN
R
B | N3

L300k =

HOUYTIVISH N33H0S

TIEM 40 d0L

(- REETTY

HIOHAIF 40 dOL
LATANNE YNMOTEN A0 ALS) NOLIYATTE ONNOWD S00Z INNC

Q) NOUYATTE

+J-0 NOLLD3IS-SS0HD
Ny
'0'g 'IAISLSIM s
TIHANYT 3AILSIM
133G
0001t ITWIS TWDLLHEIA
S3d1EN D00Zi L IWIS WINCZIHOH
——
or a [+13
—O-D NOWL.OIS-SSOYD -
(w) 30NVLSIa
ooy 00¢ 05z 002 05k 0oL 05 0
m 025 - : - — 028 m
= 1 1 1 Vo TIJ
2 m m ; i 2
> ogs i “ : E 3 0es >
5 ! Fr | H L1l 2
Z org ! P M o ovs =
3 i BT N S— il 8
2 i LR i P =
m cmm Il 0 Il 1 - Gmm —
o
1sv3a 3 8 3 1S3am
W o w oy D
ol 5 @ il
9 g m vz
0 9 ER
o 3 @ ©
- m m
F] 2 H
c Q &
ki 2

an3oan

P OOZ Y

S59SSY ¥ QDOC\IUPUDT SRISiSaM 0204 ZO0-0F¥L—rD\OUMOIBN = OFkl

WPy =CT000CTZ900P ¥ IF0 W ;:Wn’u :E“!H“’G\IU'W

‘¥l uop

wdprs — B00E




L€100-110¢-30N

| obed
— z
Jeosmwensei | au | wasaw ]
Ay :34NOId [swei| & s %ﬁ w
s, 1o | A HOLYTIVLSM NITUOS E _N
| w4 [weesa0 | = TIM 40 d0L 2
o 123r08a 5 w
avam S £
.0-d NOILD3S-SS0dD & 3
i UIOHFE 40 0L - |8
[ARAHNG YHNMOTIN 30 ALIS) NOLLYATTE ONNORD S00Z FNNM w
"0’ '3AISLSAM { s oAz = B
TUHANYT 3AILSIM aiEeg |
0001L:L IWIS TvalHE3A W
S3H1IN D0OZ:) FWIE TWINOZIHOH W
—— e
or ) ov 2
S
L=
=
&
H
g
g
‘
g
z
= G-G-NOHEOIS-SSOHD - _m
(w) 30MvLSIO 3
0L 004 059 009 oSt 00w 0se 00€ 052 002 05t 001 05 0 m
06¥ - ; r " , 06¥ 5
——— | “ " “ " 4
\ ! : : _ " os |3
~ N “ m m m i
! ; : _ : os |f
s N | | | | J
m 1] e ! ‘_ ! H E =
' S ¥ |
m 0Z§ " ~g e | i ! | 0zs |3
s | =k " | : | 5 I?
= _, : ! " | =
5 085 : m/ : ! ! : 05 3 |8
= 1 i ! ! | = .
= i H | i ! 1
g ors ! = T : | o § |
Z { { S ! | =
i 1 | Y N 1 I
0SS i “ i i == i 0SS
m ! m | A - m
08g | | : m b e s [ F
" | m ! FLg  § 13
0.8 i _ ; i : L 018 :
HLNOS ¢ g g 3 2 HLYON
m o o o] i
D w a2 @ Ui m D 3
2 A A o g
g 3 8 a ]
= = = 3 M
2 g < E
g & z




L€100-110¢-30N

G| ebed
Joaswerien | e | mavian ERT
Y :FUNON [wiwn/ei| w [wemo %
fopgu/i | e | 000 5 HOUYTTVASN NFTHOS __._
.us..-.uﬂw_..x_. EEL _Eiﬁ.!. bwﬂiwh = I3 40 O
=
oTEm
.3-3 NOLLO3S-SS0uD m
Ea | HIOHOF A0 — — — ——
(AZAHNS YNALD TN 40 ALK HOILYAS TS ONNOHD 8008 INAF e
"0'g '30ISLSAM — kst
TUSANYT 3AILS3IM il anN3931

000111 VIS WOUNIA
SIMIEN 000ZL IWOS VINOZINOH
——

o o or

-3 NOILDIS-SS0HD

(Isew) NOILYATTR

0zs

ovs

0SS

095

08s

(w) 3oNvLSIO
0s2 002 oSt 00t : 05 0.5
—l i ovs
o < : =R —F ———— | 085
I/ ¥ 31 § 3

E 3 & | 2 z 095
2 i 085

HLNOS H1HON

_m m

AHVONNOE 3LIS

(Isew) NOLLYAZT3

— —
MO y=C000CT 2900y LvD op) Bumoug \Eliwﬂ\w“nw #5 O0OC\IMIPUDT ORSISaM 0D0H ZO0-OrfL—+0\OUROWN = OpeL\rDOZN\IAYAN

i uor

wegee ~ BO0Z




2009 — B:34pm

Jon 14,

N:\Active\2004\ 1440 — Kelowno\04—1440—062 RDCO Westside Landfill\3000 Risk Assessment\Drafting’, Drawing file: 041440062_3000_5A.dwg
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APPENDIX |

Screening of Predicted Air Concentrations Against Interim Air
Concentration Criteria

January 19, 2009 @ Golder
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Meeting Agenda
Westside Landfill Closure

Location: Ministry of Environment office, 102 Industrial Place, Penticton
Date: April 27, 2011

Time:W W C’% Jf);/{f/ﬁ{fﬁ/t/ {L

N ya
Invitees: Sajid Barlas, Gerri Huggins (MoE), Chris Radford (RDCO), Nancy Hergdéerson (DWK), Rick
Peleshytyk (Golder)

Agenda ltems

Introduction
e Meeting overview
Residential Development Near Landfill
¢ Site and surrounding land uses
e Typical process for approving development applications
Landfill Gas Management
e Methane results to date
o Landfill gas recovery and monitoring system (deécribed in Closure Plan)
Process for Future Development Applications
e Options for addressing restrictions in Operational Certificate
o MoE examples in other regions of BC?
Site Closure Status — General Update
e Status of site activities

e Draft Closure Plan - MoE comments. Next steps for finalizing the Plan.
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