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1.0 INTROQDUCTION

Golder Associates Ltd. (GAL) was retained in early 1990 by Domtar Inc. to carry out a
preliminary Phase I investigation of the soil and groundwater conditions at Domtar’s Construction
Materials Roofing Division plant in Brantford, Ontario (Golder Report 901-6004 dated

March, 1990). The site has been operated as a Roofing Construction Ma s plant by Domtar
since 1956. The results of the preliminary Phase I program indicat there has been an
impact on the soil and groundwater due to historical activities at the ite. The limited
nature of the Phase I program, however, did not allow for a full evaluation subsurface
conditions to be carried out. Based on the results of the Phase I soil and groundtvater quality
assessment, a Phase II environmental assessment program was recommended by GAL. Since
Domtar is in the process of selling their roofing division, te Phase II program was approved.

installations and groundwater sampling, along with the appropriaé chemical analyses to provide
the information required to adequately assess the subsurface conditions at the site. Locations
beneath the concrete floor slabs of all site buildings were also investigated. The purpose of the

of the Phase I program have also been incotpoYatéd into this report.
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2.0 AND BACKGR HISTOR

The Domtar Construction Materials Roofing Division plant is located at 22 Sydenham Street in
Brantford, Ontario (Figure 1), The site, as it existed on February {, 1991, is shown on Figure
2. The approximate 5.5 acre (2.3 hectare) site is bounded to the north by the Main CNR-CPR
Rail Line, to the west by a residential area which fronts onto Niagara Streg, £ the south by Pearl
Street, and to the east by Sydenham Street.

It is GAL’s understanding that Domtar is in the process of selling their roofing™jvidion, and are
carrying out an above ground site assessment of the Brantford plant to provide details concerning
the structures at the site and the history of the site.

Existing buildings and structures of interest (past or pr
It is our understanding that the main plant dates (Plan
plant in 1928 (Emulsion Plant), 1956 (addition to Pl
Plant (Plant 3) is no longer active, and the Emulsion Plant 1989. Domtar acquired the
manufacturing facility in 1956. Products currently manufactur®dd at the site are asphalt roofing
shingles. Product lines recently discontinued include roofing materials, tar paper, roof patching

products, solvenated asphalts and tar emulsigns. Chemicals used in the manufacturing processes
include asphalt, solveats, oils, xylene, aldohg

slandnaphtha. Coal tar sub-products may have been
used in the past at the plant, for this reasox a? aptsje is listed in the MOE inventory of coal
tar site in Ontario.

ag the site are shown on Figure 2.
om 1903, with additions to the
1958 (warehouse). The Siding

A visit to the site in January 1991 also discovefed 45 gallon drums and on-site storage tanks
containing various chemicals which were not identified during the Phase I investigation. The
chemicals within the dru based on the labels on them included di-n-butyl phthalate,
E), ammonia, and Therminol 55. These drums and tanks

were found at vario b\. the site yard and within many of the buildings.

Areas of potential concern were jdentified in discussions with long term plant employees, and
based on visual identification of areas during several site visits, both in 1990 and 1991, and from
i lder Associate Ltd. at industrial sites, and these include the following:

bove groynd solvenated asphalt storage tanks and the under ground solvent storage
t ¢f the Emulsion Plant;

. The above ground asphalt storage tanks near BH-8 and the liquid asphalt loading bay near
AH-4. A spill from one of the above ground asphalt storage tanks near BH-8 occurred
during the January 1991 investigation, destroying the well installed at this location.
Corrective action was taken by the plant, according to Domtar, after contacting the

Ontaric Ministry of the Environment (MOE). The spill was caused by circumstances
unrelated to the site investigations.
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. A line of former above ground gas oil storage tanks running from the area of the Plant
#3 addition towards the rail lines;

. A former wooden, below ground tank in the area of the dust collector which was
removed during the mid 1980’s. MOE personnel were present durjqg the removal;

* Asphalt pits near the location of BH-2;

. An 18 foot deep, concrete lined felt dipping trough, subsequently fill debris and
concrete, located at the west side of Plant 1 north of the felt room, and adjacent to the
current above ground dipping trough;

L] A buried gasoline tank in the area of BH-6.

® An electrical substation east of the BH-8 locati

° A storage area of 45 gallon drums containing di-n-butyl

thalate, ammonia, and ethylene
glycol against the site fence south of the Emulsion Plant;

L A storage area of two 45 gallon¥
of Plant 1; and

xinipg TCE in the Warehouse area just south

® Beneath the building floor slabs.
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3.0 GEQLOGICAL AND HYDROGEOLOGICAL SETTING

The overburden geology of the Brantford area is typically complex, consisting of a series of
mixed glacio-fluvial and glacio-lacustrine deposits, reworked in part by the present Grand River,

The Domtar plant site is situated on a terrace of alluvial sand and grave selated to the glacial

of 50 to 70 feet thick

a complex mix of undivided fine to coarse sand, gravel and cobbles, silty sand and sandy silt,

with some areas of clay. Stratigraphic units within the alluvium are not expected to be laterally
or vertically persistent,

" The Grand River, approximately 0.5 miles to the sou
point of groundwater in the plant area. A topographic
to influence the direction of groundwater flow within the
Grand River. MOE well records indicate that the water
typically 10 feet below ground surface.

pected to be the local discharge
the north of the plant is expected
ea towards the south and the
in the vicinity of the site is

Based on MOE water well records,

downgradient of the plant between the pl2 and River, I\t is our understanding that

N the area is entirely serviced by municipal gipplies. “'““\f‘;\‘*—‘——f/
& =~
I3 s,
=

= 3
‘}9\_&: ‘ %
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4.0  INVESTIGATION PROCEDURES

4.1  Phase [ Program Y

The field work for the preliminary Phase I soil/groundwater quality asses
Sydenham Street plant was carried out between February 6 and 20 0. The Phase I

procedure for the Phase I program was discussed in GAL report number 90Y-6004, dated
December, 1990. The findings of the Phase I investigation have been incorporated into this
report.

4.2 Phase II Program

This section provides a factual description of the methods aqd peocedures employed during the
Phase II soil and groundwater quality assessment program. “THe Phase II program included
additional shallow soil sampling, additional boreholes and well installations, and the development,
sampling and testing of Phase I and II wells. Several of the Phase II shallow soil sampling
locations, and two of the borehole and eJ* otatiaps are within the building structures on the

site.

4 t0 30, 1991. A total of six (6) soil samples were obtained
ifferent buildings, and nine (9) soil samples were obtained
g the rail siding just north of the Plant | building. The
cations (GS-1 to GS-14, including samples GS-10 and GS-10A)
of the soil sample findings is presented in Table 1.

42.1 Shallow Soil Sampling

from beneath floor sl
from within the site

The soil samples were preserved in 500 ml glass jars which were covered with aluminum foil
lined PVC caps. All 15 (GS-1 to GS-14, including GS 10-A) shallow soil samples were
submitted to Barringer Laboratories of Mississauga, Ontario for polycyclic aromatic hydrocarben
(PAH), oil and grease, and metals analyses. Summaries of the soil sample chemical analyses are
presented in Tables 2, 3 and 4.
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4.2.2 Borehole Drilling and Well Installation Program

During the Phase II environmental investigation of Domtar’s Sydenham Street plant in Brantford,
Ontario a total of ten boreholes were drilled (Boreholes 3FP, 5A, 7A, 7FP, 94, 15, 16A, 16B,
17, and 18} between January 16 and 31, 1991, The boreholes were Iocateghbased on the results
of the Phase I program, and based on discussions during a meeting at tite Brantford site, prior
to commencing the Phase II investigation, among the consultant (ENEAFE, Inc, of Memphis,

Tennessee) representing the potential purchaser of the property,
Domtar.

Of the ten boreholes drilled during the Phase II investigation, eight of the boreholes were drilled
outside on the Domtar property and two were drilled insjd@¥ythe Plant 1 building. Four of the
boreholes (Boreholes SA 7A, 9A, and 16A) were drill evaluate the nature and extent of a
potential clayey silt aqu1tard beneath the site and e groundwater quality below the
aquitard, four of the boreholes (Boreholes 15, 16B, 17, were drilled to further delineate
_the subsurface conditions above the potential aquitard, an oreholes (Boreholes 3FP and
7FP) were drilled for the purpose of installing groundwater ninitoring wells suitable for the

detection of any lighter than water separate product phase which could be floating on the surface
-of the water table.

.The borehole and monitoring well location pieted’ during the Phase I and II investigation
programs on the Domtar Brantford property ae ffiown in Figure 2. The details of each borehole
are presented on the Record of Borehole sheet\ildAppendix A, and are summarized in Table 3.

The borehole drilling progr was carried out by PVK and Sons Drilling Limited of Burford,

Ontario, a specialist dri ractor, under the full-time supervision of a member of GAL’s
professional staff. Thgye eri were completed using a truck mounted CME 55 drill rig
with 4.25 inch inside dt rfﬁffm us flight hoflow stem augers. In the four boreholes where
the drilling advanced thro underlymg aquitard unit, the hollow stem augers were seated
six inches into the unit and oring was advanced by driving NX casing. This method of

advancing the boring was used to help prevent the potential migration of contaminants across the
potential ggditar t

The in 1de the Plant 1 building, were completed using a skid mounted Boyle’s
d1am0nd driven NX casing. At one borehole location in Plant 1 (BH-17), the
drilling encoun what appeared to be a concrete slab at a depth of approximately eight feet
and the NX casing could not be advanced. A tricone bit was used to core through the concrete
ahead of the casing. Once the concrete was completely penetrated by the tricone bit, the NX
casing was driven through the hole in the concrete and the boring advancement continued.
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In each borehole, excluding those advanced through the aquitard, standard penetration testing and
soil sampling was carried out at regular depth intervals in each of the boreholes using
conventional 1.4 inch inside diameter split spoon sampling equipment. At those locations where
the boreholes were advanced through the aquitard (Boreholes 5A, 7A, 9A, and 16A), and where
there had already been boreholes drilled and sampled to a minimum depth.of 15 feet in 1990,
continuous sampling was commenced at a depth of 12.5 feet below ground gdrface. At the BH-
16A location, a 2 inch inside diameter thin walled shelby tube sample gt thaglayey silt aquitard
unit surface was taken from a depth of 14.5 to 16.5 feet below groufig/ T g

Phase II investigation program, appropriate health and safety protocols were Gb
field staff and their subcontractors.

The split spoon soil samples were placed in glass jars with fo4)-lined plastic lids and delivered to
Golder Associates Ltd.’s Mississauga laboratory for visual g&amjination and organic vapour head
space analysis. A total of six soil samples collected dugshgdhe J (e 11 borehole drilling program
which appeared to be representative of soil impacted byh¥ ativities at the site (ie. stained or
odourous) were submitted to Barringer Laboratories of Mjs¥isgauga, Ontario for chemical
analysis. The results of the soil chemical analyses are presentéd/in Appendix B, summaries of
the soil sample chemical analytical results are provided in Tables 2, 3 and 4.

A Century Systems Organic Vapour An
head space vapour concentrations on all
program. The OVA is a portable flame i
concentrations are presented on the Phase I
A. The values only represent a qualitative indica
and should not be taken as exact concentrations.

Model 128 was used for measurement of
collected during the Phase II drilling
on detector calibrated to methane. Vapour
d of Borehole sheets presented in Appendix
on of the potential presence of organic vapours

In order to minimize cpésg-co thatjon of soil samples, the augers, casing, and other drilling
and sampling equipme{\mb é ing pressurized water and/or steam between boreholes.
Soil cuttings from each borehofe-completed during the drilling process were collected in 45 gallon
drums, spray painted and laﬁl d/and left on site for disposal by Domtar.

At the fou?bd—eﬂ'ol
to dep gin 22 10 25 feet below ground surface. The other six borings were advanced

T locations advanced through the potential aquitard, the holes were advanced
2 3\
to depthfs ranging from! 10 to 20 feet below ground surface or concrete floor grade.

423 h@)ntor’mg Well Installation

Monitoring wells were installed at each Phase II borehole location upon completion of drilling.
At Boreholes 16A, 17, and 18, the monitoring wells consisted of 1.25 inch inside diameter PVC
flush threaded pipe with 0.01 inch opening (No. 10 slot size) machine slotted 5 foot long screens.
The monitoring wells at the other seven borehole locations consisted of 2 inch inside diameter
PVC pipe with machine slotted (No. 10) screen. The 2 inch diameter screen lengths were
typically 5 feet, except at the Borehole 3FP and 7FP locations were 20 foot screens were instalted
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in order to ensure that the water table would continuously intersect the screen interval. All the
PVC well materials were pre-cleaned and delivered to the site in plastic wrapping.

As the augers (or casing) were withdrawn, the annulus between the borehole and the PYC screen
was filled with fine silica sand to approximately 1.5 feet above the top of the screen. A3 to 5
foot long bentonite seal was typically placed above the sand pack. The a § or casing was then
completely removed and the hole was allowed to cave. The boreholey/wisge then backfilled to
within 3 feet of ground surface and a 2 foot surface bentonite seal 34 pageth All wells were

details of all the Phase II well installations are shown on the Record of Borellole sheets in
Appendix A.

4.2.4 Interface Probe and Water Level Monitg

Prior to well development, interface probe monitoring™Q g2 well locations from the Phase I
intersected the water table was
carried out to detect the presence of any floating product whidk’'might have formed a distinct
layer above the water table. The interface probe monitoring at these three well locations did not
indicate any floating free phase product on_top of the groundwater.
Phase [ and II monitoring well water leve% : were collected using an electric water
» level finder at various times throughout the\PKagé II investigation and monitoring program. A

record of the water level measurements and the Yate the measurement was taken are presented
on the Record of Borehole sheets in Appendix A, and are summarized in Table 5.

LDe{emeent, Sampling and Testing
(BTe~Rbdse 1 and Il monitoring wells was carried out between

1. The monitoring wells at the Borehole 4 and 8 locations were
ities, and the wells at Boreholes 2, 3FP and 7FP were not
sampled durmg the Phase II program. Well 3FP and 7FP were instailed to perform intertace

? at these locations, and Well 2 was not re-sampled in 1991 as the 1990 Phase %
i extractable) did not indicate a need to reconfirm the results. The wells
ng standard procedures and sampled using dedicated Waterra foot valves

4.2.5 Monitori

Phase I sampling and were bagged and stored on-site for future use, if necessary.

All groundwater samples were submitted to Barringer Laboratories of Mississauga, Ontario for
chemical analyses. The Phase II chemical analyses, determined in conjunction with the testing
and findings of the Phase I program, included general inorganic scans, base-neutral extractable
organic (EPA 625) scans, and volatile organic (EPA 624) scans. The laboratory chemical
analyses performed on the groundwater samples collected during the Phase II program are
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identified in Table 6. The results of the chemical analyses are presented in Appendix C, and are
summarized on Tables 7 (inorganic), 8 (extractables), and 9 (volatiles).

During the coilection of water samples during the Phase II program, observations of any unusual
odours or staining of the water or sampling equipment, if present, was noted, Particular attention
was placed on establishing whether any non-aqueous phase liquids P ’s) were present.
Additional parameters including pH, electrical conductance and tempg g were measured in
the field at the time of sample collection, and the data are presented dn

As part of the Phase II chemical analyses program, QA/QC laboratory checks wefe carried out
by submitting duplicate water samples from the wells at Boreholes 5, 7, and 14B locations
(designated Boreholes "A", "C", and "Q") for EPA 62 PA 624, and inorganic analyses,
respectively. Also, to evaluate the potential leaching of pHthdlates from the PVC pipe used in the
Phase II monitoring wells, pieces of the 2 inch PVC pipg wepé ftored at room temperaturgin a
500 ml glass bottle full of distilled water and submitted (dedighated BH "B") with groundwater
samples for EPA 625 (extractables) analysis. Two distilledwater samples (Boreholes "D" and
"E") were also submitted for EPA 624 analyses.

During the Phase I program in 1990, single well response tests (rising head) were conducted in
Boreholes 1, 2 ,6 and 7. The results o&Kthese e ere discussed in GAL report number 901-
6004 dated December, 1990, and will g Ksed, with reference to updated 1991
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5.0 DISCUSSION OF RESULTS

5.1 Subsurface Soil Conditions

The subsurface conditions encountered in the boreholes drilled during ghe Phase I and II
investigations are described on the Record of Borehole sheets in Xpwendix A, and are
summarized in Table 5. The boundaries between stratigraphic units jddicaed on the borehole
records are inferred from discontinuous samples and the results of SjgAdadd Pengtration Tests.

of geological change, but represent a transition from one soil type to another. Moregver,
conditions will vary between and beyond borehole locations.

The Phase I program (15 boreholes, 5 hand auger holes,
shallow subsurface conditions beneath the yard areas
environmental assessment program carried out in 1991 in
and 6 grab samples) and outside (8 boreholes and 9 grab sam e facility buildings, including
boreholes to depth at several [ocations in the yard. The followindections discuss the subsurface

conditions beneath the yard area (Section 5.1.1) and buildings (Section 5.1.2) of Domtar’s
Brantford plant.

gpab samples) concentrated on the
property only, The Phase Ii
nvestigations within (2 boreholes

5.1.1 Yard Areas

The subsurface conditions beneath the yard 2 %39 of the site, and the site in general, can be

divided into two distinct sections, plant north and south (see Figure 2) as follows:

. The Domtar pro

of BH-9, in general, is covered by approximately 0.2 feet
%}?f t pavement which is underlain by approximately 4.0 feet

@7 n to black silty sand to sand and gravel fill. The fill
frequently containéd.petrqleum type odours and staining, as well as fragments of wood,
asphalt, and shingles. 1l is occasionally underlain (BH-11) by a thin layer of topsoil
(1. 0 feet thick), but is typically underlain by 8 to 14 feet of native granular soil which

oimlight brown fine sand to grey sand and gravel The native granular umt is

At the BH-3FP location, what appeared to be an old concrete foundation was encountered
from an approximate depth of 2.3 to 5.0 feet below ground surface, and the concrete was
underlain by approximately 2 feet of asphalt fill.
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South of BH-9, the subsurface conditions in the south yard areas, and site in general, are
similar to the north were the fill is occasionally underlain (Boreholes § and 10) by a thin
layer of topsoil (0.5 feet thick), but in the south the fill i3 typically underfain by 13 to
14 feet of native granular soil which varies from light brown fine sand to grey sand and
gravel. = The native granular soil is underlain by a very distinct geddish-grey fine to
medium sand which is 9.8 feet thick at the BH-9A location. Thg/ypper clayey silt unit
found under the north half of the site, north of BH-9, is abse reddish-grey sand
is underlain by grey silty sand, containing a trace of clay, a

With reference to Figure 4, a north to south interpreted stratigraphic cross-section, the clayey silt
unit encountered in the north half of the site appears to "pinch-out” between the Borehole 8 and
9 locations. The borehole records presented on Figure 4 guggest that the upper surface of the
clayey silt unit is convex and possibly represents a locA glacial depositional feature. The
clayey silt layer under the north half of the property iyunflerldinyby a distinct reddish-grey sand
layer which extends beneath the southern half of the Ddmyta¥ pfoperty. According to the BH-9A
results, the reddish-grey sand unit is underlain by another Prgy™sandy silt, trace clay, unit very
similar to the clayey silt layer encountered under the north ha¥/of the property. However the
vertical and lateral extent of this second silt unit could not be determined from the Phase II
borehole results.

5.1.2  Buildings

Two boreholes (Boreholes 17 and 18) were d through the concrete floor slab in the Plant
#1 building. Borehole 17, located in the northwest corner of Plant #1, encountered 0.8 feet of
concrete underliain by approximately 7 feet of fill consisting of brown medium sand to a depth
of 4.5 feet, and shingle alt fragments to a depth of 4.5 to 8.0 feet below the concrete
floor grade. The fill g@ by 0.7 feet of concrete, or what appeared to be an old
concrete tank bottom. oW Afe voaCrete the boring encountered approximately 4.0 feet of
native brown medium san _.ane%in by grey clayey silt.

Borehole 18, directly south of the TCE storage area, encountered similar subsurface conditions
to those fo yard areas of the property. Beneath the concrete floor (approximately 0.5

topsoil {wh n |s underlain by light brown medium sand to gravelly sand. The sand fill
material et petdoleum type odours from a depth of approximately 1.0 to 3.0 feet, and an
oily soil layer depth of 4.25 to 4.5 feet below the concrete floor grade.

A summary of the grab sample soil types is presented on Table 1. Typically, the grab sample
locations beneath the concrete floor slabs in the plant buildings encountered sand and gravel
underslab fill. However, the granular fill beneath the concrete floor in Plant #3 (1509) and in
the felt room contained heavy petroleum type odours and black staining.

encountered 5.8 feet of brown medium sand fill, underlain by 0.4 feet of .
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5.2 i icV nalysi

Measurements of the soil sample jar head space organic vapour concentrations were performed
using an OVA on the soil samples recovered during the Phase II investigation. The results of
the head space organic vapour concentration monitoring are presented on the Record of Borghole
sheets in Appendix A. Concentrations measured were generally belg

5 ppm, and rarely
exceeded 10 ppm. Organic vapour concentrations in excess of 10 ppm A

¢ sample head space

At the request of the consultant (ENSAFE) representipg A
a laboratory hydraulic conductivity determination was pined on a relatively undisturbed

felt that the clayey silt Iayer, based on the preliminary Phase I Bw#€hole results, may possible be
an aquitard unit underlying the granular units above. However, as discussed in Section 5.1, the
shallow clayey silt unit beneath the north half of the site was found to be discontinuous.

The hydraulic conductivity tests were cong
permeameter). The clayey silt specimen, I
effective all around stress of 65 kPa (approximately the in-situ stress acting on the sample at the
site) and saturated by a back pressure technique ffrior to the permeation stage.Using a hydraulic
gradient of 20 across the test sample (2.88 in. long x 2.12 in. dia.), the test was run (4162

minutes) until inﬂowlow ilibrium conditions, as shown on Figure 5, were established.
Based exclusively on f:s?l this single test (resuits presented in Appendix D), the
hydrauiic conductivin(o{r &/ '

1.7E4}7 cm/fsec, or aboul 4,

unit under the stated test conditions was approximately
ft/day, which is consistent with the hydraulic conductivity
type units tested by GAL for other projects.

A total of 20 sbil samples from the Phase I and II programs (AH 5 and Grab 1, 1990; GS-1 to
(GS-14, and BH-9A, 17, 18, 1991) were submitted for general and inorganic parameter analyses,
as well as specific metals analyses (As, Hg and Se) and oil and grease. The results of the Phases
I and I inorganic soil chemical analyses are presented in Appendix B-1. The Phases I and II
inorganic soil chemistry analytical results are summarized in Table 2.
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The inorganic soil chemistry results were compared to Ministry of the Environment (MOE)
decommissioning and clean-up guidelines for coarse textured soils for sites in Ontario for
proposed commercial/industrial uses (MOE, 1989). These MOE guidelines have been prepared
to provide for an efficient and effective process to decommission facilities and clean-up the
environment in Ontario. It should be stressed that they are guidelines, and gomparison with these
criteria does not infer that decommissioning or clean-up is required at

e. These guideline
parameters are included in Table 2.

The Phases I and II results indicate that cobalt and oil and grease were st common
parameters in the surficial soil (approximately to a depth of 2.0 feet below g¥ound surface)
exceeding the MOE soil clean-up guideline concentrations. Oil and grease concentrations in the
surficial soils in the vicinity of the Asphalt Storage Ta (12900 ppm), Pump Room (99720
ppm), and Above Ground Storage Tanks (range 2455( 7980) were above the 10,000 ppm

: o 3/depth of approximately 5.0 feet

. ¢ guideline. Cobalt concentrations
{range 85 to 881 ppm) in the surficial soils were found durihg the Phase If investigation to exceed

the MOE guideline of 80 ppm at many locations in the main $he'yard area (GS 10, 11, 12, 13,

and 14}, the rail spur line (GS 1, 2, 3 and 4), and beneath the floor stabs in four site buildings
(GS §, 6, 7, and 10A),

surficial soils of copper (338 ppm), lead (1400" ppm) and zinc (675 ppm) at the GS 9 (Pump
Roomy) location, nickel (267 ppm) and zinc (1350 ppm) at the GS 4 location, and cadmium (19.6
ppm) at the GS 10A lo ceeded the MOE clean-up guideline concentrations for each of
these parameters.

54.2 Extractab 625) Organic Analyses

During the Phases I and IT investigation programs a total of 22 soil samples (AH-1 to 4 in 1990,
GS 1to 14 93], and BH %A, 17 and 18 in 1991) were submitted for base-neutral extractable

analyses. The results of the EPA 625 soil analyses are presented in
b summarized in Table 3.

Industrial decdmmiésioning guidelines have not been developed in Ontario for PAH compounds,
however the Ministry of the Environment of Quebec (MENVIQ) has established industrial clean-
up criteria, Contaminated Sites Rehabilitation Policy, for these compounds (MENVIQ, 1988).
The Quebec Contaminated Sites Rehabilitation Policy established criteria for evaluating the
contamination of soil and groundwater at a site, and based on the proposed future land-use the
degree of decontamination to be achieved to ensure safe redevelopment of the site. The MENVIQ
"ABC" approach provides a means to judge whether a site should be considered for further
investigation and/or remediation. The Quebec "ABC" criteria for ascertaining the PAH
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contamination of soil and groundwater are defined as follows:

. Value A: This value represents the particular achievable detection limit for the
parameter in soil. In groundwater, Value A is based on World Health

Organization (WHO) guidelines (fe. the guideline far benzo(a)pyrene is
0.01 ug/L).

L Value B: Approximately 5 to 10 times Value A. Above€ Y4 e groundwater
is contaminated and exceeds drinking water standards, Yfer) they exist.
Soil is contaminated, but will not automatically be cleaned up.

L VYalue C: This value is considered to be
significant and site remediation (g
is required.

e, level at which contamination is
ankup) of the soil and groundwater

The Quebec C-Level guidelines, for comparison purposes, hayekegen included in Table 3,

Results of the extractable organics analyses indicate that relatively low concentrations of
polyeyclic aromatic hydrocarbons (PAH) fie, less than 100 ppm total PAHs) were present in the
surficial soils along the rail spur line, i jemmtwof the asphalt storage tanks and the above
ground tanks in the main yard area, and b r slabs in the Plant #3 (1909 and 1903)
buildings. At the BH-18 location in Plant #1 levels of PAH were found at a depth of about
5.0 feet below floor grade.

ppm in auger hole AH-4 lg¢c ear the asphalt storage tanks. During Phase II grab sample GS-

10 collected within the Aicipit
concentrations. B(a)PZA% epfed y one other location, in GS-1 located along the rail spur
line, at a low concentratiorrqf O:§ ppm. All three of these detected concentrations are below the
MENVIQ guideline of 10 ppm f&industrial site clean-up.

A total of six soil samples collected during the Phase II borehole investigation program were
submitted for volatile (EPA 624) analyses. The results of the volatile organics chemical analyses
of the soils are presented in Appendix B-3, and are summarized on Table 4. The results of the
analyses, presented on Table 4, have been compared to MENVIQ (1988) C-Level guidelines.
Established Province of Ontario volatile organics soil clean-up guidelines for industrial land use
do not currently exist, only proposed or recommended project specific guidelines. The MENVIQ
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guidelines are referred to therefore only as a comparative tool and are not meant to imply any
requirement for conformity with these criteria.

The results of the analyses indicate that concentrations of volatile organics such as trans-1,2-
dichloroethane, trichloroethene (TCE), and xylene exist at several borehoje (BH-3FP, 9A, 16,
and 18) locations at low concentrations (range 0.2 to 1.4 ppm).
concentrations encountered in the soils, as shown on Table 4, at the Ig
do not exceed MENVIQ guidelines.

e volatile organics
oqs indicated above

5.5 hallow Physical Hydrogeol

5.5.1 Groundwater Leveis, Horizontal Hydraulic Gradie d Interface Probe Results

Water levels were measured in the Phase [ wells on F
in the monitoring well at Borehole 4 ¢could not be meas
frozen. Water levels in the Phase I and I wells were m during the Phase II program.
Results of the water level measurements are presented in Table®/ Elevations of the Phase I and
Il boreholes were surveyed relative to a temporary local bench mark assumed to be at elevation

100 feet, taken to be the manhole cover pn Pearl Street, opposite the Emulsion Plant. Inferred
water level contours for 1990 and 19914 nte

and 21, 1990, The water level
ing the Phase I program as it was

Based on the configuration of the shallow\gropndwater table presented in Figures 6 and 7,
shallow groundwater appears to flow southwaxds\across the property, towards the Grand River
and away from the topographic high of the matn line CNR tracks. The horizontal hydraulic
gradient in 1990 and 1991 was moderate to low, and ranged from 0.0017 to 0.009 in 1990 to
0.003 to 0.01 in 1991.

Interface probe moni Is (Wells 2, 3FP, and 7FP) was carried out prior to the

n ree
well development and(sgnu%‘ program. The interface probe results did not indicate the
presence of any floating free p ;product on top of the groundwater at the three well locations.

5.5.2 HorjgontaM{ydraulic Conductivity

Single §
the site 3

tests, analyzed™ay ghe Hvorslev method, indicating in situ horizontal hydraulic conductivities
greater than 1 x 10 cm/sec as water level recovery in the wells was too rapid to measure
accurately.

P T e
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5.5.3 Groundwater Flux and Velocity

Horizontal groundwater flux or Darcy Flux, (volume per unit area per unit time) can be
calculated from the Darcy equation:

q = Ki (1)

Where: q is the Darcy Fiux (L*/T/L%
K is the hydraulic conductivity (L*/T/L?)
i is the hydraulic gradient (L/L)

The average linear groundwater velocity can be estimated by dividing the groundwater flux by
the porosity:

v = g/n 2)
Where: v is the average linear velocity (L/T)

n is the porosity (L/L%)
A value of 0.35 (typical of sands) wa d-for the porosity. The regional horizontal

hydraulic gradient beneath the site, from

from approximately 0.0017 to 0.01. Range pverage linear groundwater velocity and Darcy

jent and an estimated conservative value of

Environment (ME Q. 1988, as discussed in Section 5.4.2) C-Level guidelines for groundwater
will be used. However, there is no intent to suggest that the groundwater at this site must meet,
or be remediated to Ontario or Canadian drinking water guidelines, or Quebec groundwater
criteria.
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The Phase II program included the installation of wells to depth of below the clayey silt layer
which underlies the north half of the property, therefore discussion of the water chemistry results
will be divided into shallow and deep aquifers. The results of the inorganic and general,
extractable organic and volatile organic analyses performed on the groundwater samples in the

Phase I and IT programs are provided in Appendix C, and have been summarized in Tables 7
(inorganic), 8 (extractables}, and 9 (volatiles).

5.6.1 Inorganic and General Parameters

During the Phase [ and II programs, a total of 15 groundwater samples from 13 m¥nitoring well
locations were submitted for inorganic and general chemical analyses, including specific metals
such as arsenic, mercury and selenium. The laboratory pegults for the inorganic and general

chemical analyses performed on the groundwater samp e presented in Appendix C-1, and
are summarized on Table 7.

. Shallow

With reference to Table 7, the inorganic and general analyses indicated that in the shallow
groundwater zone at the site the lead (range <0.05 to 0.08 ppm) and sodium {range 14.6 to
150.0 ppm) concentrations are typicaly.elevate

concentrations (MAC) of 0.05 and 20.0
{range <0.01 to 0.36 ppm) is also freque

giévated above the ODWO maximum desirable
concentration (MDC) of 0.05 ppm. At Well\168, the concentration of iron (1.13 ppm) was
elevated above the ODWO MDC of 0.3 ppm, anf at Well 12 the concentration of chloride (253
ppm) slightly exceeded the ODWO MDC of 250 ppm.

provincial and feder
chloride concentrations elated to the use de-icing salts on-site and off-site.

e site (Wells 5A, 9A, and 16A) the concentrations of iron (range 0.35 to
anese (range 0.07 to 0.11 ppm) exceeded the ODWO MDCs of 0.3 and

MAC of 20 ppm."The elevated iron concentrations in the deep zone is possibly related to the
oxidized nature (ie. iron present in the soil) of the reddish-grey sand found beneath the clayey
silt unit at the site.
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“In Well SA, sampled

)

5.6.2 Extractable (EPA 625) Organics

During the Phase I and II programs a total of 24 water samples, including 23 groundwater
samples from 19 monitoring wells, were submitted for base-neutral extractable (EPA 623)

organics analyses. The laboratory resuits are presented in Appendix C-2aand the results are
summarized on Table 8.

o Shallow

Results of the extractable organics analyses during the 1990 Phase I program indicate that
polycyclic aromatic hydrocarbons (PAH) were present in the shallow groundwater at Wells 7 and
9. Guidelines have not been developed in Ontario for PAH &ympounds in groundwater, however
the Province of Quebec (MENVIQ, 1988) has establisfied cr' gria (C-Level) for determining
whether the groundwater is impacted by PAH. The Québe gydgfines, for comparison purposes,

have been included on Table 8. Resuits from the 1990 Phagel drogram indicated that the shallow
groundwater at Well 7 exceeded the MENVIQ PAH groundwatgr yidelines for naphthalene (64.3
ppb), phenanthrene (48.3 ppb) and Total PAH (208.1 ppb) of 30, and 50 ppb, respectively. The
groundwater sample from Well 9 collected during the Phase I program indicated a total PAH
concentration of 1. 4 ppb. However, subsequent sampl'mg and testing of the groundwater from

Phase T sampling, as these wells (along withweHs 3FP and 11) are located in depressed areas
subject to temporal flooding.

indicated di-n-octylphthajdteconcentrations at Wells 5 and 8 of 114 and 6.1 ppb, respectively.

SA is deeper than We| rehOtresults suggest that no aquitard unit exists between these

tprogram indicated concentrations of bis(2-ethylhexyl)phthalate
in the groundwater samples fro ells 7 (3.0 ppb) and 12 (2.7 ppb). It should also be noted that
detectable levels of bis(2-ethylhexyl)phthalate (2.4 to 3.1 ppb) were reported in the Laboratory
tstilled water) during the 1991 Phase II program.

Also tential leaching of phthalates from the PVC pipe used in the Phase II
monitorin es of the 2 inch PVC pipe were stored at room temperature in a SC0 mi
glass bottle ful stilled water and submitted (designated BH "B") with groundwater samples

for EPA 625 (extractables) analysis. The analyses presented on Table §, did not detect any
phthalates.
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e Deep

Trace concentrations (Total PAH less than 1 ppb) of PAH were found in the groundwater
obtained from Monitoring Wells 9A and 16A during the 1991 Phase II program. A
bis(Zethylhexyl) phthalate concentration of 2.4 ppb was also found in the
obtained from Monitoring Well 9A during the Phase II program. It shou
Laboratory Reagent Blank (distilled water) indicated a bis(2-ethylhex
of 7.2 ppb.

oundwater sample
o be noted that the
alate concentration

5.6.3 Volatile (EPA 624) Organics

With reference to Table 9, a total of 24 groundwater s from 19 monitoring wells were
submitted for volatile (EPA 624} organics analyses.

L Shallow

Results indicate that concentrations of chloroform (range 0.2 to "™ ppb), trichloroethene (TCE -
range 0.2 to 54.6 ppb), and 1,1,1-trichloroethane (TCA) (range 0.3 to 2.4 ppb), along with trace
levels of other volatile organics, exist in groundwater samples collected from several well
locations. Chloroform was found at vi w well locations at the site. According to
Domtar, the occurrence of chloroform is

The TCE concentrations in the groundwater s es obtained from Shallow Monitoring Wells
14A (54.6 ppb), 6 (14.4 ppb), and 15 (11.1 ppb)ndicate that TCE is present in the groundwater
at several downgradient locations at the site, according to groundwater contours presented on

Figure 7. The TCE concg dn at Monitoring Well 14A (54.6 ppb) slightly exceeds the MOE
ODWO MAC of 50 ppb

e Deep

Results indicate that concentrations of chloroform (range 0.3 to 18.3 ppb) exist in all the

; es obtained from the deep well locations sampled (Monitoring Wells 5A, 7A,
wtrations of 1,1 dichloroethene (range 3.3 to 7.0 ppb), TCA (range 7.3 to
p groundwater samples obtained from Wells SA, 7A and 9A, which do not
exceed the™ M 9 goundwater concentration guideline for each of these parameters, as shown
on Table 9. ptrations of bromodichloromethane (range 0.5 to 1.8 ppb) also exists in the
groundwater samples obtained from Wells 5A and 7A.



February, 1991 20 911-6003

6.0 IMARY

The results of the Phases I and II soil and groundwater investigation programs at Domtar’s
Construction Materials Roofing Division Plant in Brantford, Ontario are summarized below.

The site, in general, is covered by asphaltic concrete underlain by appro
1.7 to 8.0 feet) of granular fill. The fill is underlain by approxima
native brown granular unit ranging from fine sand to coarse sand the north half
of the property, north of BH-9, the granular unit, at a depth of approximate feet below
ground surface, is underlain by a relatively low permeable (K = 1.0E-07 cm/sec from tests
outlined in Section 5.0) clayey silt. In the north half of the property the clayey silt unit is
underlain by a reddish-grey granular unit consisting of fine edium sand which extends under
the upper brown granular unit under the south half, sou -8 at the property. In the south
half of the property, the shallow clayey silt unit is
reddish-grey granular unit is underlain by a similar cla

ely 4.0 feet (range
to 14.0 feet of a

The results of the soil sample chemical analyses indicate that cobM concentrations in the surficial
fill soils beneath the main yard area, spur line and beneath Plant #3 and the warehouse concrete
floor siabs to a depth of about 2.0 feet belgu grade, exceed the MOE decommissioning guideline
for industrial sites. It should be noted 4 {

Government of Ontario Regulation 309, arx ot iapf listed in Schedule 4 (Leachate Toxicity

cial soils also exceeded the MOE decommissioning guideline.
senic, cadmium, copper, lead, nickel and zinc) in the
surficial soils at vario lo@ yard area and spur line and beneath the concrete floor

slabs in the Pump Room ehouse building exceeded MOE soil clean-up decommissioning
guidelines. The localized elevated fieavy metal concentrations in the surficial soil could be related
to the "Granules” used in the manufacturing of shingles at the site. The "Granules” are produced
from steel } eavy metal-rich smelter slag.

Organié che afjalyses of the soil samples indicate that concentrations of total PAH and
volatile orpagi r¢ found at isolated locations around the main yard area and beneath the
concrete floor Plant #1 and Plant #3. At the BH-18 location in Plant #1, concentrations
of PAH (total PAH concentration of 1.2 ppm}) were found at a depth of about 5.0 ft. below floor
grade, At the BH-9A location, the concentration of chrysene {14 ppm) analysed in the soil sample
from a depth of about 5.0 feet exceeded the MENVIQ guideline (10 ppm) for that parameter.
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The groundwater levels in the shallow zone, above the aquitard in the north half of the property,
exist at elevations of about 94.7 feet along the north boundary of the property to 91.8 feet along
the south boundary of the property. The deep wells beneath the clayey silt unit in the north half
of the property suggest that the water levels are slightly less (0.5 feet) than the shallow wells.
The horizontal hydraulic gradient in the shallow zone was found to range from 0.017 to 0.003,
decreasing towards the south, The deep wells suggest that the hydraulic
similar to the shallow zone. There appears to be a slight downward v
across the clayey silt unit under the north half of the property.

ient in the zone is
hydraulic gradient

Several metal concentrations in both the shallow and deep groundwater zones Were found to
exceed the MOE ODWO maximum acceptable (MAC) and desirable (MDC) concentration
guidelines. In the shallow zone, the concentrations of lead and sodium in groundwater were
typically elevated above the ODWO MAC, and the con ation of manganese also frequently
exceeded the ODWO MDC. In the deep zone, the ¢
groundwater exceeded ODWO MDC guideline limits.
typically naturally exceed ODWO guidelines in the Bran and the elevated sodium (and
chloride) concentrations in the shallow groundwater zone are™pgobably related to de-icing salt

used on-site and off-site. The slightly elevated lead concentrations could possibly be related to
plant operations.

of iron and manganese in the
n and manganese concentrations

Extractable organics analyses during the Ws ogram indicate that polycyclic aromatic
hydrocarbons (PAH) were present in the sh roundwater at Wells 7 and 9. The 1990 Phase
1 analyses program indicated that the shallow groundwater at Well 7 exceeded the MENVIQ PAH
groundwater guidelines for naphthalene (64.3 ppb), phenanthrene (48.3 ppb) and Total PAH
(208.1 ppb) of 30, 5 and 50 ppb, respectively. The groundwater sample from Well 9 collected
during the Phase I progrgm indicated a total PAH concentration of 1.4 ppb. However, testing
of groundwater sampl @iﬂ 7 and 9 during the 1991 Phase Il program did not indicate
any PAH in the grourdw o locations. Wells 7 and 9 could have been impacted by
surface water during the 'tiaf$se I sampling, as this well (along with wells 3FP and 11) are

located in depressed areas t to temporal flooding. Consideration should be given to
"mounding” and raising the well locations to prevent surface water from entering these wells.

DE-CJ’E o))

program, two l{b‘?{(wtory reagent blanks (distﬂled water) indicating bis(2-ethylhexyl)phthalate

concentrations ranging and 2.4 and 3.1 ppb, respectively.

The deep wells where PAHs were encountered (Monitoring Wells 9A and 16A) in the
groundwater, had total PAH concentrations less than 1 ppb. A bis(2-ethylhexyl)phthalate
concentration of 2.4 ppb in the groundwater at Well 9A was also found. Also reported during
the Phase I analysis program, a laboratory reagent blank (distilled water) indicating a bis(2-
ethylhexyl)phthalate concentration of 7.2 ppb.

[ program, a di- n—octylphthalate concentxauon in the groundwater sample ) kS
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The volatile organics analyses of groundwater samples from the shallow groundwater zone
indicated that concentrations of chloroform were determined at virtually all well locations
sampled. TCE concentrations in the groundwater at several wells, including wells 14A, 6 and
15 located along the downgradient boundary of the site, were determined. The TCE

concentrations in the water sample from Well 14A (54.6 ppb) slightly exceeds the MOE ODWO
MAC of 50 ppb.
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7.0 CONCLUSIONS

Based on the summary presented in Section 6.0, the following conclusions can be drawn:

. The clayey silt units found beneath the Domtar Brantford site arg discontinuous, and
contain hydraulic "windows" to deeper granular zones.

® The groundwater flow directions in both the shallow and dee zone are from
north to south. There is a slight downward vertical hydraulic gradient the clayey
silt unit which underlies the north half of the Domtar site.

e No evidence of floating free phase product or de; than water free phase product was
found in any monitoring well.

° The granular fill material, both below the main yard areas and the concrete floor

slabs in the buildings, can be characterized, in ge containing concentrations of
cobalt in excess of MOE decommissioning and clean- idelines for industrial sites.
The sources of the high cobalt concentrations in the surficial soils at the site are
unknown, and are presumably ungglated to present plant operations. At several specific

locations around the site (asphait age~tapks, above ground storage tanks, and felt
room) the surficial fill materials -

eftrations of oil and grease in excess of
MOE guidelines. Other metal conce ighs (arsenic, cadmium, copper, lead, nickel and

zinc) in the surficial fill material benedih the main yard area of the site, and beneath the
warehouse (1958) and pump reom buildings, exceed MOE guidelines at various specific
locations.

td r Associates, based on our experience with similar
uk {m\&ng evaluated in support of property transfer where

and use is proposed, that no remediation of the soil should be

. The elevated metal concentrations, excluding cobalt, in the surficial soils at the Domtar
site are probably related to the "Granules” used in the manufacturing of the shingles. The
"Granules” are produced from crushed heavy metal-rich smelter slag.

° A buried concrete structure covered by sand fill containing asphalt, wood and shingle
fragments is located beneath the floor slab in the northwest corner of Plant #1;
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. Chrysene concentrations in one surficial fill sample collected in the vicinity of the above
ground storage tanks exceed MENVIQ C - Level guidelines. Benzo(a)pyrene [B(a)P}
concentrations were detected in two surficial soils at AH-4 (4.8 ppm) and GS-1 (0.8
ppm), both were well below the MENVIQ guideline of 10 ppm.

. The shallow and deep groundwater at the site contain concentratio
lead, sodium and at one location chloride above Ontario Dy
(ODWOQ) guidelines. The iron and manganese concentrag0og

Qo iron, manganese,
mg Water Objectives
e, Brantford area

concentrations and associated chloride concentrations, particularly in” the shallow
groundwater, are probably related to de-icing salt applications to the yard areas and
possibly off-site salt migration onto the site. No eqpalt was detected, above detection

. Based on the 1991 Phase I results, PAHs are presé ace concentrations (Total PAH
less than 1 ppb) in the deep groundwater zone at ™e Well 9A and 16A location.
Elevated concentrations of PAHs in the shallow groundwater zone at Well 7 (total PAH
of 208.1 ppb) during the 1990 Phase I program appears to be related to surface water
entering the well prior to sampHpgas Teesting of groundwater from this well in 1991
did not indicate any PAH concents w pactSting of Well 9 in 1991 did not indicate

any PAH concentration (1990 total PAH gf 1.4 ppb in the groundwater sample from Well

9}).

. Concentrations of di- n—octylphthalate were found in the groundwater samples collected
during the 1990 program at the Well 5 (114 ppb) and 8 (6.1 ppb) locations,
Sampling of u from Well 5A in 1991 did not indicate any detection of
phthalates. D e Il program, bis(2-ethylhexyl)phthalate concentrations
were found in the water samples from Wells 9A (2.4 ppb), 12 (2.7 ppb) and 16B

(2.1 ppb). Also repo durmg the Phase II analysis program, two laboratory reagent
blanks (distilled water) indicating bis(2-ethylhexyl)phthalate concentrations from 2.4 to

the site. At well 14A, the concentration of TCE (54.6 ppb) in the £
groundwater sample exceeds the recently implemented (1990) MOE Ontario Drinking
Water Objectives (ODWO) maximum acceptable concentration (MAC) guideline of SO
ppb. It should be noted that there are no recorded users of groundwater in the area
downgradient of the Domtar site between the site and the Grand River. There is no

intent to suggest that the groundwater at this site must meet, or be remediated to ODWO
guidelines.
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o Based on the results of the study, it is the opinion of Golder Associates that under the
existing physical and chemical conditions at the site no groundwater remediation is
required at this time. Also, there are no recorded groundwater users downgradient
between the site and the assumed groundwater discharge point at the Grand River.

We trust that the information provided in this draft report is satisfactory, uld you have any
questions, please feel free to contact the undersigned.

Yours truly,

GOLDER ASSOCIATES LTD.

B.C. Tucker, P. Eng.

T.A. Mclelwain, P. Eng.
Principal
BCT/TAM/am

(levirter Fuocrmmiat o e
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TABLE 8
CHEMICAL ANALYSIS OF GROUNDWATER SAMPLES
PHASE Il ENVIRONMENTAL ASSESSMENT

BOREHOLE - TYPE OF ANALYSIS
1 VOGC,;
5 BN, VOC;
5A B/N: VOC; ALK: ICAPIC; Hgh€ae As
L VCC; /E/ﬁ
7 B/N; VOC; / N\
7A BN, VOC; ALK, ICAPNGY /Re.Sams
9 B/N;, VvOC; ~ N
9A B/N: VOC; ALK, ICAPAC; Hg.Se AN/
10 VOC;
11 BN, VOC, ALK: ICAPAC; Hg,SeAs
12 B/N;,  VOC; al
13 BMN.  VOC:  ALE / ICAPAC;  Hg,Se.As
14A B/N, VOC, oK/ JAPAC, Hg,SeAs
14B B/N,  VOC;  WKN/IFAPAC; ~ Hg,SeAs
15 BN, VOC;  ALRN, IGAPIC; Hg.SeAs
16A B/N; VOC, ALK NCARIC; Hg,Se,As
168 B/N, VOC, ALK, ICMPIC; Hg.SeAs
17 B/N; VOCG;
18 B/N; VO,

A (BH5,DUP.) B~
B (FVC) BRNSS,

C (BH7,DUP.} \ Yo, /~

D (DIST.H20) YO

E (DIST.H20) VYooY

Q (BH14B,0UP.) Y " ALK;  ICAPIC, Hg,SeAs

LEGEND
B/N

voC
ALK
ICAP/C

-Neutral Extractables (EPA 625) Organic Analysis

Hg, 56 As
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TABLE 10
GROUNDWATER SAMPLING DATA
FIELD PARAMETERS

PHASE Il ENV|RONMENTAL ASSESSMENT A

“BOREHOLE “TEMPERATURE
i
2
3 - - - -
3FP - - - -
4 - - - -
5 6.5 600 1 NO ODOURS OR SHEEN
SA 6.4 280 4 "SNO ODOURS OR SHEEN
8 6.5 550 8 NO ODOURS OR SHEEN
7 6.2 590 7 {_ NO ODOURS OR SHEEN
7A 6.2 450 9 bo ODOURS OR SHEEN
7FP - - - -
8 - - - -
9 6.2 450 8 NO ODOURS OR SHEEN
9A 5.9 305 ) 5 NO ODOURS OR SHEEN
10 6.2 720 ] NO ODOURS OR SHEEN
11 6.3 470 V SLIGHT SHEEN AND ODOUR
12 6.2 650 10 NO OOCURS OR SHEEN
13 6.4 445 9 NO ODOURS OR SHEEN
14A 6.2 670 10 NO ODOURS OR SHEEN
148 6.3 970 i1 NO ODOURS OR SHEEN
15 6.3 12 NO ODOURS OR SHEEN
16A 6.5 1 4 SLIGHT ODOUR, NO SHEEN
16B 59 O 4 SLIGHT ODOUR, NO SHEEN
17 6.5 70 13 NO ODOURS OR SHEEN
18 6.5 \ 14 '
NOTES: V

8 PHASE LIGUNDS WAS HOT OBOERVED DUTSNG GROUHDWATER SAMPLING,

911-6003
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SUMHARY OF RYDRAULIC CONDUCTIVITY TEST

BOREHOLE WUMRER: 1a-4 PROJECT HUMBER:  91]-s083
SAMPLE NUMEER: 2

SANPLE DERTH SR PROJECT TITLE:

SARPLE LOCAT DN,

SAMFLE TYRL: CATES February 1951

i rn An

FYERAULIT CONDUTTIVITY CALTULATION summamy

d1b2.90 STEZAD: 7.328-35
! 1735.93 STEAD ; 727835
2437, 83 HYDRAG .22
11,38 ARER ¢ 12,82

12.58 PLRNERN

L CONQUCTIVETY JINFLON (cala): 1I3E-87
WTF R
i L.47

flocw valuas represent slopes of best §i
up on attached Yelume - Tine Curves,
sut in iacresents of 78 kPa up to saxisun
saturatien B-value of al jeast 8,95,

experdture using deafel™sa yatar a5 perseant fluid,

CT LIy ADDRPTAYCS: TaT






