APPENDIX B

REMEDIAL ACTION PLAN
ALEXANDER/BANNATYNE COMBINED SEWER DISTRICT
ADJACENT TO 830 LOGAN AVENUE,
WINNIPEG, MB



Conservation Environmental Operations 123 Main Street, Suite 160

Red River Region Winnipeg MB R3C 1A%
CANADA

April 18, 2005

UMA Engineering Limited Dy
1479 Buffalo Place mhﬁa@%fﬂ
Winnipeg, MB R3T 1L7 DA5-/22-D

Attention: Steve Wiecek, P.Eng., P.Geo.
Dear Mr. Wiecek:

Re:

This will acknowledge receipt of the Proposed Remedial Action Plan dated April 14,
2005 prepared by UMA Engineering Limited for the remediation of petroleum
hydrocarbon impacted soil at the property described above.

The Remedial Action Plan proposes to remove approximately 10 to 20 m® of impacted
soil adjacent to the property at 830 Logan Avenue and dispose of at the Brady Road
Landfill. A closure report should be provided to this office upon completion of the work.

It is the position of Manitoba Conservation that the remediation of the impacted soil
located adjacent to 830 Logan Avenue in Winnipeg, Manitoba be undertaken as

proposed.

It should be noted that the position of Manitoba Conservation as stated in this letter is
based on the information provided to this office by UMA Engineering Limited and relates
only to the matters within the scope of the investigation conducted by UMA Engineering
Limited. No additional site monitoring was performed by Manitoba Conservation.

Sincerely,

Dean Kasur, B.A., B.Sc.
Environment Officer

c File 20174




UMA | AECOM

UMA Engineering Ltd.

1479 Buffalo Place

Winnipeg, Manitoba R3T 1L7

T 204.284.0580 F 204.475.3646 www.uma.aecom.com

April 14, 2005 UMA Project No.: 41 01 D265 177 01 01

Mr. Randy Webber
Environmental Officer
Manitoba Conservation
Winnipeg Region

123 Main Street, Suite 160
Winnipeg, MB

R3C 1A5

Dear Sir:

Reference: Remedial Action Plan - Sewer Relief for the
Alexander/Bannatyne Combined Sewer District
City of Winnipeg, Water and Waste Department

UMA Engineering Ltd. has been retained by the City of Winnipeg, Water and Waste Department to provide
Professional Engineering Services for the design and contract administration of sewer relief/separation works for
the Alexander/Bannatyne Combined Sewer District. The following letter provides a brief overview of the
background, project works and anticipated remedial measures that will be carried out during construction.

1.0 BACKGROUND

The Alexander/Bannatyne Combined Sewer District (CSD) is a 372 hectare catchment area that is bounded by
Henry Avenue to the north, Elgin Avenue to the south, Beacon Street to the west and Sherman Street to the east.

The primary objective of the project is to upgrade the level of protection against basement flooding from summer
rainstorms in the Alexander/Bannatyne CSD to current City design objectives. The preferred alternative for
complete district relief is a balance of land drainage sewer separation and combined sewer relief.

Starting in the spring of 2005 the City of Winnipeg will initiate phased construction of the relief/separation works,
beginning with the installation of new land drainage sewers, manholes and siphons.

During initial geotechnical investigations, possible subsurface contamination was identified southeast of the
Logan Avenue-Tecumseh Street intersection (see Drawing No. LD-3120). UMA has subsequently completed
environmental investigations in the vicinity of the new sewer alignment on Tecumseh Avenue to determine the
nature, extent and subsequent impacts the contamination may have on the proposed relief/separation works.

2.0 SITE INVESTIGATIONS

On March 3, 2005, geotechnical investigations identified possible hydrocarbon impacts at one test hole (TH-05-
05) location at the southeast corner of Logan Avenue and Tecumseh Street. Follow-up consultations with
Manitoba Conservation indicated that a contaminated site file was maintained on the adjacent property located at
830 Logan Avenue. The file records indicated that a Phase Il Environmental Site Assessment was conducted on
the site in 1997 and identified hydrocarbon impacts in the northwest corner of the subject property.

As a result of this review, supplementary subsurface environmental investigations were completed by UMA on

April 7, 2005 to determine the nature and magnitude of potential hydrocarbon impacts in the areas proposed for
sewer relief/separation works. A copy of the summary letter report documenting this investigation is attached.

.

L-RandyWebber-050414.doc



Mr. Randy Webber UMA | AECOM

April 14, 2005
Page 2

Supplementary investigations included a field test drilling program, soil vapour screening and laboratory soil
testing to identify the extent and quantity of potential impacts within the road allowance. Soil vapour
measurements were conducted throughout each test hole to a completion depth of 6.1 m.

24  Soil Quality

Soil samples selected for laboratory determination were based on visual observations, vapour screening results
and the requirement to characterize soil that would be impacted at depth along the proposed sewer alignments.
All samples submitted for laboratory determination were analyzed for petroleum hydrocarbon constituents,

including volatile and extractable hydrocarbons.

Analytical testing identified elevated benzene concentrations in THO5-3A (3.0 m) that were above the applicable
residential guidelines. Results were compared against the Canadian Council of the Ministers of the Environment
(CCME) Canadian Environmental Quality Guidelines (CEQG) and CCME Canada Wide Standards (CWS) for
Petroleum Hydrocarbons (PHC) in Soil guidelines for residential land use (see attached). All other parameters in
all four test holes were well below the applicable guidelines or below the method detection limit.

3.0 PROPOSED CONSTRUCTION WORKS

The proposed relief/separation works likely influenced by the hydrocarbon contamination includes approximately
10 m of 1200 mm diameter storm sewer along Tecumseh Street (average invert depth of 4.6m below grade);

Drawing No. LD-3120 illustrates a plan and cross sectional view of the proposed works at the southeast corner
of Tecumseh Street and Logan Avenue. It is intended that the majority of the new sewer will be completed by
trenchless (tunnel) construction methods due to localized soil conditions. Groundwater dewatering is not

anticipated within the area of potential hydrocarbon impacts identified.

Construction of the sewer will involve excavation of vertical shafts on 10 to 12 m spacing along the proposed
alignment to facilitate pipe installation and removal of soil potentially impacted with hydrocarbons.

3.1 Soil and Sediment Management

All hydrocarbon impacted soil removed as part of the construction works will be transported directly to the City of
Winnipeg Brady Road Landfill located on the south perimeter of Winnipeg, Manitoba. No additional remedial

excavation will be completed as part of this project.

A combination of field screening and analytical testing will be used to characterize the excavated soil scheduled
for off-site disposal. Field samples will be collected directly from the excavated material and screened for
hydrocarbon vapours using a photoionization detector. The samples will be analyzed for volatile and extractable

hydrocarbons.

Based on the proposed construction works, an estimated 10-20 m* of potentially impacted soil will be excavated
for off-site treatment/disposal.

3.2 Air Quality Monitoring

The air monitoring program has been designed to identify potential airborne risks to on-site workers. The
information it provides will be used to modify work procedures and keep risks at an acceptable level. The air
monitoring program will be conducted during the time period involving the excavation of potentially impacted soil.

L-RandyWebber-050414.dac



Mr. Randy Webber UMA | AECOM

April 14, 2005
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The following indicator chemicals and action levels will be used to monitor activities around the site and ensure
that there is no overexposure to workers.

Gases and Vapours

Elevated levels of soil vapours are anticipated within the tunnel excavation and possible entry shaft proposed for
installation of the sewer pipe along Tecumseh Avenue. As part of the construction activities, the contractor will be
required to conduct vapour monitoring in the excavation area. A photoionization detector (PID) will be on-site to

monitor potential hydrocarbon vapours.
e Recommended Action Level: 10 PID units (sustained for 15 minutes)

Based on the existing analytical results and isolated nature of impacts within the road allowance and the method of
excavation and construction activities, the chemical exposure hazards are expected to be low. Therefore,
excavation will be initiated using Level D protection. Level D protection consists of the following equipment:

Tyvek coveralls (or the equivalent);

steel-toed work boots;

hard hat, required when heavy equipment is being used; and
ANSI-approved safety glasses (or equivalent).

@ © e @

Monitoring of the work area will be conducted to determine if field conditions warrant an upgrade in health and
safety procedures. Levels of personnel protection equipment (PPE) will be adjusted upwards to Level C in the
event that an action level is exceeded. Level C protection will consist of the following equipment, in addition to the

equipment listed above for Level D:

e an air purifying respirator (NIOSH-approved); and
e organics, dust and pesticide respirator cartridges (MSA cartridges GMA-H, GMC-H, GMC-S, or equivalent).

All personnel who may be required to wear a respirator during any phase of the site activities shall require
appropriate training in the use of air-purifying respirators and an appropriate medical examination. Each person
assigned a respirator will be responsible for maintaining and inspecting the assigned respirator before and after use.

If you have any questions or concerns regarding this project or proposed remedial actions, please contact the
undersigned at 284-0580 or by fax at 475-3646.

Yours truly,

UMA Enging ering Lid.

&%e Wiecek, P.Eng., P.Geo.
Senior Project Manager
Earth and Water

Attach.

cc: Andy Nagy, UMA

L-RandyWebber-050414.doc
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URMA Engineering Ltd.

1479 Buffalo Place

Winnipeg, Manitoba R3T 1L7

T 204.284.0580 F 204.475.3646 www.uma.aecom.com

Date April 8, 2005 Project Number: D265 177 01 01

Mr. Andy Nagy

UMA Engineering Ltd

1479 Buffalo Place

Winnipeg, Manitoba R3T 1L7

Dear Mr. Nagy:

Re: Follow-up investigations at Logan Avenue and Tecumseh Street for the Alexander/Bannatyne
Combined Sewer Relief Project

UMA Engineering Ltd. was retained by the City of Winnipeg, Water and Waste Department to provide
professional engineering services for the design and contract administration of the sewer relief works for the
Alexander/Bannatyne Combined Sewer District. Initial subsurface investigations identified possible petroleum
hydrocarbon impacted soils in the area of Tecumseh Street and Logan Avenue. The following letter provides an
overview of additional test drilling that was completed to identify the area of impact and quantify the impacts
present.

Background Information

The Alexander/Bannatyne Combined Sewer Relief consists of the construction of approximately 1000 m of storm
relief sewers ranging in size from 300 mm to 1200 mm diameter. The project also includes the construction of
several manholes and weirs and the construction of approximately 60 m of 375 mm combined sewer on

McDermot Avenue.

Initial geotechnical investigations were undertaken on March 3, 2005 in the area bounded by Henry Avenue to the
north, Eigin Avenue to the south, Beacon Street to the west and Sherman Street to the east. Test drilling identified
possible hydrocarbon impacts at TH05-05 at the southeast corner of Logan Avenue and Tecumseh Street.
Therefore, it was recommended that further investigation be conducted to identify the extent and quantity of

impact.
Site Investigations

Consultations with Manitoba Conservation indicated that a file was maintained on the property utilized by Superior
Brake & Cable located at 830 Logan Avenue which is immediately to the east of TH05-05. The file records
indicated that a Phase Il Environmental Site Assessment (ESA) was conducted by Pinchin Environmental at 830
Logan Avenue in 1997. The resulis of the Phase Il ESA were obtained for review. The records indicate that a
former pump island existed on the property. Pinchin Environmental conducted subsurface investigations by
completing five test holes. Vapour measurements were collected along the length of the test hole and soil
samples were submitted where the vapour analysis warranted. Four of the five test holes indicated vapour
concentrations above 500 ppm. The soil analyses indicated hydrocarbon impacts were present at the northwest

corner of the subject property.
As a result of this review, UMA Engineering Ltd. (UMA) conducted supplementary subsurface environmental

investigations on April 7, 2005. A total of four additional test holes were drilled. Three test holes were drilled on
the east side of Tecumseh Street. The fourth test hole was located on the west side of Tecumseh Street (see

Tecumseh-Logan Environmental Results.doc 1



Mr. Andy Nagy
1479 Buffalo Place UMA | AECOM
Date April 8, 2005

Figure 01 for test hole locations). The subsurface investigations were undertaken to delineate the hydrocarbon
plume extents and determine the magnitude of potential hydrocarbon impacts in the area.

Soil Quality Resuits

Vapor screening was conducted at 0.76 m intervals throughout the length of the test hole. Vapour analysis was
conducted by allowing the soil sample to volatilize for approximately 20 minutes. The vapour readings were then
obtained using a Gastech Model 1238 Organic Vapour analyzer. The results of the field screening are provided in
Table 1. Soil samples were selected for laboratory analysis based on visual and olfactory observations as well as
the organic vapour screening results.

One soil sample was collected from each test hole. Soil samples were collected using dedicated disposable nitrile
gloves and were placed into clean laboratory supplied containers. The soil samples were then submitted to
Enviro-Test Laboratories in Winnipeg, Manitoba immediately upon completion of drilling for analysis of benzene,
toluene, ethylbenzene and xylene (BTEX) as well as the Canada Wide Standards (CWS) for Petroleum
Hydrocarbon (PHC) fractions F1 to F4. All samples were submitted and analyzed within the required holding
times. Copies of the laboratory analysis are provided in Appendix A.

A summary of the laboratory results is provided in Table 2. The laboratory results were compared to the Canadian
Council of the Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) for fine-
grained subsurface soil (depths greater than 1.5 m) utilizing the guidelines for residential land use with vapor
inhalation for comparison of BTEX parameters. This guideline was chosen as residential housing is located
adjacent to the site. The CCME Canada Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil
guidelines for fine-grained subsurface soil for residential land use with vapor inhalation were used for comparison
of the F1 to F4 petroleum hydrocarbon fractions. The applicable guidelines are presented in Table 2.

Analytical testing revealed that elevated benzene concentrations were present at TH05-3A at a depth of 3.0 m at
concentrations above the stringent Residential Guidelines. All other parameters in all four test holes were well
below the applicable guidelines or were non detectable. Given the analytical results, it is recommended that some
form of mitigation be put in place to isolate any piping from the impacted soil. This may include the use of
hydrocarbon resistant piping, packing the trench with low permeability fill material or the use of the liner on the
trench wall. In addition, any soils excavated during construction would have to be removed for treatment.
Information provided by Manitoba Conservation states that at the reported concentrations, the material would be
suitable for disposal at the Brady Road Waste Disposal Grounds.

If you have questions or require further information please contact the undersigned at 284-0580.
Sincerely,

UMA Engineering Ltd.

Bielus, M.Sc, P.E

ﬂ”’ }l\-ﬁanager

Earth & Environmental Division

LMP/imp

Tecumssh-Logan Environmental Resuits.doc 2
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Table 1
Field Screening - Organic Vapour Results
Alexander/Bannatyne Combined Sewer Relief

0.76 ,
1.54 10|
2.28 50
3.00 25
3.81 10
457 10
5.33 10
6.09 10
[THO5-2A 0.76 75
154 100
2.28 100|
3.00 50
3.81 50
4.57 25
5.33 10
6.09 10
THO5-3A 0.76 0
1.54 50
2.28 75
3.00 300
3.81 100
457 80
5.33 50
6.09 25
ITHO5-4A 0.76 10
1.54 25
2.28 25
3.00 50
3.81 10
457 10
5.33 0
6.09 0

Notes:
Vapour readings were obtained with a Gastech Model

1238 Vapour Analyzer
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P;ROJECT: Alexander Bannatyne Combined Sewer Relieﬂ CLIENT: City of Winnipeg TESTHOLE NO: THO5-1A
LOCATION: West side of Tecumseh, 12 m south of Logan Avenue PROJECT NO.: D265 177 01 01
CONTRACTOR: Paddock Driling Ltd. l METHOD: Acker MPS-T, 125 mm Solid Stem Auger | ELEVATION (m):
SAMPLETYPE  [llomas [Mstewv e [XjsruTspoon  Eosuk [norecovery [Jcore
< |§ £y g |
|5 SOIL DESCRIPTION g cowsewts | £
JF g3 :
0 CONCRETE ]
FILL (GRAVEL) ]
FILL (CLAY) -
- S0me 82nd, trace gravel -
“broen 1 ]
7 e —_— A ) 8 2
: % - m, i, tsmedita sty ]
- 7 ]
5 |
I Z CLAY ]
L2 i ecaing sote it ept, it 2]
% :mmm ‘...;s.,'S,,,,,,,,,@,,%,,,,,.,,mss,ﬁ,r ]
......... 1 S anelysis of -
: é .......... | |rXmarors !
.
N |
y
Q R
3 % :
i Z 3
5 :
¢ 7 :
2 Al RE :
3 I R ;
g 8 % ...... 6—-
END OF TEST ROLE ATG. 1 HETERS N CLAY ;
| |t e e ]
7

COMPLETION DEPTH: 6.10m

ENVIRONMENTAL »

LOGGED BY: Les Polgs —

" [REVIEWED BY: Steve Wiecek

COMPLETION DATE: 8/4/05

PROJECT ENGINEER: AndyNagy _

Page 1 of 1




|PROJECT: Alexander Bannatyne Combined Sewer Relieﬂ CLIENT: City of Winnipeg

TESTHOLE NO: TH05-24

LOCATION: East side of Tecumseh, 6.5 m south of Logan Avenue (on Boulevard)

PROJECT NO.: D265 177 01 01

CONTRACTOR: Paddock Driling Lid.

| METHOD: Acker MP5-T, 125 mm Sold Stem Auger

ELEVATION (m);

SAMPLE TYPE

[s+eLey

TeE  [dsPurspoon  Eeu

[/Inorecovery  [[[Jcore

DEPTH (m)

SOIL SYMBOL

SOIL DESCRIPTION

SAMPLE TYPE

) TOPSOIL

- frage
FILL (CLAY)

sitly
- browm, dry
-frazen to 0.76 m

CLAY
- race send, frace graval
browmish

A - hydracarbon odors &t 1.5 m

- grey below 3.0 m

CLay

clay
- interbadded send
- low to medium plasticity

- hydrocarbon staining throughout layer

. grey
- firm bacoming softer with depth, moist
- hydrocarbon staining from 1.5 m i 3.0 m

X - tracs sulphate inclusicns from 2.1 m f0 2.4 m

1. No seepage or sloughing

END GF TEST HOLE @ 6.1 METERS IN CLAY
Notas:

2. Bacified with bentonita and drél cuttings

............

COMMENTS

DEPTH (m)

2o -+i-| Sample submited for
..l... . | laboratory analysis of
. | BTEX and F1 to F4

LOGGED BY: Les Pstars

COMPLETION DEPTH: 6.10 m

REVIEWED BY: Steva Wiscak

COMPLETION DATE: 8/4/05

PROJECT ENGINEER: Andy Nagy

Page 1 of 1




PROJECT: Alexander Bannatyne Combined Sewer Reliefl CLIENT: City of Winnipeg

TESTHOLE NO: TH05-3A

LOCATION: East sids of Tecumseh, center of driveway at 830 Logan Avenue

PROJECT NO.: D265 177 01 01

ENVIRONMENTAL ;

CONTRACTOR: Paddock Drling Ltd, | METHOD: Acker MP5-T, 125 mm Salid Stem Auger _|ELEVATION (m}: B
SAMPLE TYPE [onas (Msweisvruse  [Kspurspoon  EJeui [Znorecovery [fjcore g
£ g 2 5
£ |2 SOIL DESCRIPTION § comers | 2

g § @ Vapour Reating @
0 CONCRETE
- FILL (CLAY)
O e | [
i :gaﬁmmwao.wm
: ;/,/ff N ittty o =
é _
A - brown )
3 %% A acaon s o e .
[ % - treca sulphate inclusions st 2.1 m ]
7
L 7
N .
-3 / ) om | Samplo submitedfor 3
5 % oronsd 1| T s of ;
r Z »| PHCs ]
N 5
-...4 Z 4—:
/ i
’ ;
% ;
. ;
. =
% ;
7
% ;
% ;
é -
o STROEQBTMETERS WY | [ -‘
2 bt i vt o Y e the cncr Y 1 Y
LOGGCED BY: Les Petars e - COMPLETION DEPTH: 6.10m
REVIEWED BY: Siave Wiacek COMPLETION DATE: 8/4/05
PROJECT ENGINEER: Andy Nagy _ __Page 1 of 1




PROJECT: Alexander Bannatyne Combined Sewer Relieﬂ CLIENT: City of Winnipeg TESTHOLE NO: TH05-4A N
LOCATION: East side of Tecumsah, 20 m south of Logan Avenus (on Boulevard) PROJECT NO.: D265 177 01 04
CONTRACTOR: Paddock Dﬂiﬁﬂg Lid. _ [ METHOD: Acker MP5-T, 125 mm | Solid Stem Auger | ELEVATION (m): _
SAMPLE TYPE [Msewsvruee  [XJspuTsroon  EsuLk [Anorecovery  [[lcore
AF g
5 ; SOIL DESCRIPTION COMMENTS g
G TOPSOLL
X FiLL (cuu?m
i - silty, browm, dry
;—1 Z cm;m Y 1
'_2 % - intermediats o high plasticity 2 b
Z - irace sulphate indlusions 8t 2.1 m to 2.4m ]
- |
- % Sample submited for 3':
[ % ;| aboratory anslysie of ]
: é g@ end Fi to F4
N
g:‘é é 4
N r
5 % ]
i % ]
- ;
: 5
g 6 é - gray below 5.8 m
2 a&wrssrmmmm"rs‘%mcw 6?
|| R e el
i el
gi LOGGED BY: Les Pefers COMPLETION DEPTH: 6.10m
: REVIEWED BY: Steve Wiecek COMPLETION DATE: 8/4/05
z PROJECT ENGINEER: Andy Nagy Page 1 of 1




Appendix A

Laboratory Analyses
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ANALYTICAL REPORT

LA L TR L

UMA ENGINEERING DATE: 08-APR-05 12:51 PM
ATTN: LEE PETERS

1478 BUFFALO PLACE
WINNIPEG MB R3T 1L7

Lab Work Order#: 1257537 Sampled By:  Les Psters Dats Recsived: 07-APR-0S

Project P.O. #

Project Refarence:
Qther information:

Comments:

Appmysn BY: m )(/:'j %ﬂ J

GERRY VERA
Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPY IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ANY REMAINING SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU

' REQUIRE ADDITIONAL SAMPLE STORAGE TIME,

.
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ENVIRO-TEST ANALYTICAL REPORT

"\G%% ,:1 AneRe

*L257537-1 D265-17701 THO5-2A 5T | 5
: Sample Dats: 07-APR-05 08:00 : ; : 5
‘Marix: - Soll : : a _ ; ;
© ' CCMEBTEX + F1-F4 5 : ; ; i i
: CCME Total Hydrocarbons L : ! :
| F1 (C8-C10) 2 : 5 | mgkg | - (EAPROS
; F1-BTEX » ' 20 i 5 | mgkg 08-APR-05 | ;
! F2 (C10-C16) . 18 5 § | mghg | PBAPROS | o
; F3(C16-C34) _ 10 l : s o mgkg APR-05 | :
! F4 (C34-C50) 3 <5 i 5 | mgkg 08-APR-05 !
Total Hydrocarbons (C6-CS0} o 48 i i 5 makg | ~ D8-APR-05 !
: Chromatogram o basellne at nC50 P YES i i l ’ 08-APR-05
| CCME Total Extractable Hydrocarbons ‘ : P ‘ o | :
; Prep/Analysis Dates . : 07-APR-0507-APR-0S | DVH R273838
CCME BTEX C ' | P
‘ Benzene , 0.084 ‘ l0005 | mgkg |07-APR-OSQ7-APR-0S | T4 R273785
P Toluene , 0.07 001 | mgkg 07-APR-0S07-APR-0S | TJJ R273785
; . Ethylbenzene 018 . }om | mgkg |07-APR-0507-APR-05 | TJJ R273765
j o-Xylene ' S 0or : 001 | mghg |O7-APROSQ7-APR-05 | TJJ R273785 -
; Xylanes, m+p C o2 | ]ooz . mgkg  |07-APROSO7-APR-0S | TJJ R273785
‘ ‘ Xylenes 0.28 {008 | mgkg |07-APR-0507-APR-05 | TJJ  R273785
1 % Moiglure ‘ 2 lod . % OE-APR-DS& PR-0S | TJJ R274068
|Bs78372  D265-17701 THOS-3A 10° j : e - o
| sample Date: 07-APR-05 08:00 : : ; A !
| Matrb:  Sall ‘ : B l !.
! CCMEBTEX +Fi-F4 j ’-
' CCME Total Hydrocarbons i ‘
F1(C8-C10) ; 98 I 5  mghg 08-APR-05
F1-BTEX e [ 5 | makg 08-APR-05 .
F2 (C10-C16) ; 18 5 | mgkg 08-APR-05
F3(C16-C34) : ' 1 ' 5  mghkg " 08-APR-05
F4 (C34-C50) ; <5 ; s | mgkg 0B-APR-05 '
" Total Hydrocarbons (C&-C50) ; 130 ! 5 | mgkg 08-APR-05 .
l: Chromatogram to baseline at nC50 i. YES P 0B-APROS
: CCHE Total Extractable Hydrocarbons . . { : : ‘
Prep/Analysis Dates ; ' - ‘ 07-APR-0507-APR-05  DVH R273838
CCME BTEX | A b : :
Bonzane i 2.1 b 0.005 | mgkg |07-APROSOT-APR05 ; T.J [R273785
Toluene | 0.45 : 001 | mgkg |07-APROSO7-APR-05 | TJJ [R273785
Ethylbenzene : 1.9 : 001 . mgkg |07-APR-O507-APR-05 | TJJ [R273765
: o-Xylene i 0.07 ; 1001 | mghkg o7-APR-osp7-Apms Y TS R273IES
i Xylenes, m+p 3 1.7 ; l'0.02 l mgkg |07-APR-0507-APR-05 : TJJ R273785 |
| Xylonos : , : 1.8 ; 1003 | mgkg 07-APR-05?7-APR-OS§ Ti R273785 !
! : ' ! : ! :
.. _%Molstre , 27 i 04 ! %  |0B-APR-05PB-APROS l TJJ R274068
L257537-3 D265-17701 THOS-1A 7.8 ’ : - S
 Sample Date: 07-APR-05  08:00 l : ! i
 Matrix: Sol ' : ' !
| CCMEBTEX+Fi-F4 | i l '
| CCME Total Hydracarbans i f i 3 . |
| F1(C8-C10) : <5 i l 5 | mgkg 08-APR-05 !
F1-BTEX : <5 : {5 malkg 08-APR05 !
F2 (C10-C18) { <5 ! | § markg 08-APR-05 l
‘ 5 l i
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| L257537-3 D265-17701 THOS-1A 7.5'
| Sample Dale: 07-APR-05 08:00

| Matix: .. Sol

| CCMEBTEX+F1-F4

1 © CCME Total Hydrocarbons
' F3(C16-C34)

F4 (C34-C50)
Total Hydracarbons (C8-C50)
Criromatogram to baseline at nC50
CCME Total Extractable Hydrocarbons
Prap/Analysis Dates
CCME BTEX
Benzene
Toluene
Ethyibenzena
o-Xylene
~ Xylenes, m+p
e Xy!enes

t

| %Mmsiure

0265-17701 TH05-4A 10
i Sample Dale: 07-APR-05 08:00
| Mato: ~ Sol
CCME BTEX +F1-F4
! CCME Total Hydrocarbons
i F4 (C8-C10)
F1-BTEX
F2 (C10-C18)
F3(C18-C34)
F4 (C34-C50)
. Tmal Hydrocarbons (C6-C50)
" " Chromatogram to baseline at nC50
CCME Total Extraciabls Hydrocarbons
P[aplAmlysns Dates
CCME BTEX )
Benzene
i Toluene
! o Ethylberzene
. oXylens
Xylenes, m+p
Xylenes

| L2575374

) % Mmsnure

i

‘ i
5 Refer i5 Refarencad Information for Qualiﬁers (if any) and Methedolegy.
! : | .

|

i
1

i5

24
YES

<0.005
<0.01

. 0.02

<0.01
<0.02
<0.03

23

<5
<5
<5

23
YES

<0.005
<0,01
<001

-<0.01

<0.02
<0.03

27

;
|
|

‘0 00s

£ 0.0
i 0.01
0.0
:0.02

003

104

RN WY W T

‘0,005
. 0.0
" 0.01
© 0.01
£ 0.02
1 0.03

o1

mghkg
mg/kg
mafkg

markg
mgfkg
mglkg
mg/kg
mg/kg
mg/kg

mglkg
mg/kg
mgikg
mg/kg
mglkg
ma/kg

mglkg
mghg
mglkg
mg/kg

mokg
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]
!

i

. O0BAPROS
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DVH

T4
TH
Tdd

“T

T4
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DVH

T
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T
T4
T4
T
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R273785
R273785
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R273785
" R273785
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Reference Information

Wothods Listed (if applicable): R

3ased OB) ""Kﬁé"l"y"t‘iail Methed Reéérenoakéaséd On)

ETL Test Code Matrix m‘il";sst Deso'iéiﬁﬁﬁ ) Preparation Meﬁ%& ‘ _
ETL-BTX, TVH-CCME-WP Sall CCME BTEX CCA;E CWS-PHC Dec-2000 « Pub#
131 o
ETL-TEH-CCME-WP Sall CCME Tota! Exiractable CCME CWS-PHC Des-2000 - Pub#
' 1310

Hydrocarbons

ETL-TVH,TEH-CCME-WP Soll CCME Total Hydrocarbans CCIgE CWS-PHC Dec-2000 - Pub#
" 31

Anglytical methods used for analysls of CCME Petroleum Hydrocarbons have been validated and comgly with the Reference Method for the CWS PHC.

Hydrocarbon resulls are expressed on 2 dry welght basis.

In cases where reaults for both F4 and FAG are reparted, the greater of the

gravimelric heavy hydrocarbons cannot be added ta the C6 lo C50 hydrocarbons. .
In samples whera BTEX and F1 were analyzed , F1-BTEX represents a value where the sum of Benzene, Toluene, Ethylbenzene and total Xy lenes has been

subtracled from Fi. ‘
In samdes where PAHs, F2 and F3 were analyzed, F2-Naphth represents the result where Naphthalene has been subtracted from F2. F3-PA H represents a
result where the sum of Benzo{a)anthracene, Benzo(a)pyrene, Benzo(b)uaranthene, Benzo(k)fiuoranthene, Dibenzo(a,hyanthracene, Fluaranthene,
Indeno(1.2.3~d)pyrens, Phenanthrene, and Pyrene has boqn sublracted from F3. :

twa results must be usad in any application of the CWS$ PHC guidelines and the

Unless otherwiss qualified, the following quallty control criteria have been mek for the F1 hydrocarbon range:

1. All extraclion and analysis holding tmes were et
- - 2-Instrument parformance showing response factors for C8 and C10 within 30% of the response factor for toluene. '

3 Unaarity of gaseline response within 15% throughout the calibration range.

Unless otherwise qualified, the follawing quallty control criteria have been met for ihe F2-F4 hydrocarbon ranges:

4. Al extraction and analysis holding times ware met.

2 Instrument performance showing C10, C18and €34 response factors within 10% of their average.

3. Instrument performanca showing the CS0 respansa facier within 30% of the average of the C10, C16 and C34 responss factors.

4, Linearity of dless! or motor ail response within 15% throughout the calibration range.

' ) «« | aboratory Methods employed follow in-house procedures, which are
generally based on naticnally or intemaﬁonal!y accepted methodologies.

¢ i) s e e SRR [T ————-

Chain of i:wt'xs'fh'd;;umbars: .
;1;.7;&'&:&;;;;}};;él;o'va'té{aoge(s) indicate the Iabamlorytﬁéth;}};r;nedanalyﬂcal-analys!sf;} that test. Refer to lhé ll:;t be'ib;v:. S
LabomtoryDaﬁnlhonOode Laboraiony Locaion e S aitonGode  Laboralory Location
) Enviro-Test Laborawies-Wir;r;ipeg. ‘ T .
Manltoba, Canada .
o MGI..OlSSH/;RYOFREPORTTERMS — U U PO T et bl

"’ Surr - A surrogale is an organic compound that Is similar to the target analyta(s) in chemical compositian and behavior but not normally

delacted in enviromenial samples. Prior to sample processing, samples ere fortifisd with one or more surrogate compounds.

The.reported surrogate recovery value provides a measure of method efficiency. The Labora
column heading D.L. :
mg/kg (unlts) - unit of cancentration based on mass, paris per milllon

mg/L (units) - unit of concentralion basad on volume, parts per million

< - Less than

D.L. - Detection Limit
N/A - Resull not aveilable. Refer ta qualifiar code and definltion for explanation

tory warning units are delermined under

Tast results raporied relate only to the samples as raceived by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE GCNOITION,
. UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FELD BLANKS.
Although lest rosults are gonorated under strict QA/QC profacals, sny unsigned test reports, faxses, of emalle are considered praliminary.

- Enviro-Test Laboratorios has an exiensive QA/QC program where ell analytical data reportad is analyzed using approved refarencad
procadures followed by checks and reviews by senior managers and qually assurance psrsonnel. Howaver, since the results are
oblgined from chemlcal measurements and thus cannot be guaranteed, Enviro-Tast Laboraltories assumas no liablity for the use or

interpretation of the results.

sor TOTAL PAGE. @4 ok
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