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1. INTRODUCTION

Present document specifiegdrogeologicatonditions & a formerindustrialobject and left
area, considered as likely pollutingr fground watersThe documentation presents the following

issues

o describes geological structure of the area,

o explairs the way obccurrencef groundwater in the soil, includireccurrence of
ground and underground water,

» describes hydraulic relationgtween ground underground and surface water,

« describes basieydrogeologicaparameters of watdyearing layers, which are present in
the range of terraimfluence, including especialgquiferfirst in the scope of hydraulic
gradients, thickness ofdhaquifer, permeability of the vadose zone and zones of possible
filtration, filtration rates,

« describeshe status of environmental contamination, in particular the geochemical state
of groundand hydregeochemicagjroundwatestate ofaquifer first

o descibes the method and rules of monitoring of the area, including types of devices used

to perform the monitoring, their construction and localization and the monitoring method.

Furthermore the documentati on appepulaiosoft o t
Minister of Environmentof 02.10.2005, regarding specific requirementiyafrogeologicabnd

geological engineering documentation (OJ no 201, pos. 1673).

In consequence of granting a public contract by tender announced by City of Byddoszcz,
perform all the work has been selected company Ramboll Pd¢iskaquartered in Warszawa
01-524, on 11 Wojska Polskiego Str.. Preparatory work (geological work project), field and
additional work were performed on commission of Ramboll Polska Sp..zbp.company
Omegatech Polska Sp. z 0.0., located on 18A Balicka Stl, 8® Kr ak - w. Dat a

present document are part of forthcoming reclamation project regarding relevant terrain.



2. GEOLOGICAL WORK OBJECTIVE

The objective of geological worwas performing analyses and quality assessment of
soil and groundwater, in order to elaborate a concept of reclamation, feasibility study for the
concept of reclamation and reclamation project for the pilot terrain for UE project
COBRAMAN in Bydgoszcz, onnpperty located in Bydgoszczon-368 Jagi el | o Es k a

COBRAMAN Project ("Manager Coordinating Brownfield Redevelopment Activities")
aimsto support reclamation of pestdustrial areas in Middle Europe and implementation of
homogenousonceptmanagerantin this particular scope.

Within the geological work in research area of Cobraman projeste installed 4
piezometers with diameter of 100 mm and collected for geochemical analysis purpose
accordingly (from each piezometer) 3 ground drilling sampheslawater sample. On this area
and parcels directly neighborifigve been detected before watertaorination with compounds
BTEX, PAHsand phenols.

Elaboration of documentation was based on results of field work, laboratory work and

analysis of archivainaterials regarding described area.

2.1. Name and location of proposed investment

The City Office of Bydgoszcz after the sale of propert$@&B88J a g i skd StreeiHl
is the owner of 3 parcels registered by numbers 3/4, 3/6 and 2/4 and locdtied Bych River
bank, which are not provided with access road and are earmarked for development as so called
greenery and recreation area. The investment, which is necessary in order to create such place
like play groundand recreationalinvolves soil and groundater purification with harmful
organic pollutants. Those compounds are residue after former exploitation of this terrain and
neighboring parcels as industrial activity grounds with highly arduous niatcitg gas works

and building paper plant.

2.2. Technical and technological solutions of the investment

Based on results of furthermore described researches and information about causes and
character of pollution occurring in soil and groundwater, on commission of the Investor, have
been developed two concepts aa reclamation. According to these concepisch likely
technologically similar to each other, the projectresitu reclamation is under development. It
consists of leaving the anthropogenic, bank pafbim of reclamation pla& which will take, n



the reclamation work period, most part of the afdter dosage of bidreatment product and
statement its effectives in initial phase, the plots will be buried with humic Begry walls,
foundations and industrial infrastructure remainders willdmeaved, crushed and moved away
before the operation. Deeper levels, in which were also detected hydrocarbon pollutants, will be
treated with bigoroduct as several to over dozen injections to the depth of accordingly 4 and 6

m. The area, after covering wihumic soil, will be subjected to ultimate land use.

2.3. Scope and resultof researches carried ouin relation to the project

of geological works

Earlier scrupulous recognitionf neighboring areas alloweatkterminingaccurately the
depth of deposition oéach layer. Accordingly to the project 4 holes have been drilled, to the
depth: Cobreal i 8.0 m; Cobra&2 i 8.0 m; Cobra3i 7.5 m; Cobrad i 7.5 m.. Small slipgof the
order of 1 m) had occurred in location of holes, caused by conditions in embankeeuit] i.
foundations. In each case, accordingly to Investors expectations, the piezometer ends with 0.5 m
long subfilter tube, placed inertiary clays relining sands anggiaternary pavement. All soil and
water samples had been collected respectively tptbect and immediately handed over to
laboratory.

By using steel shuffle ground samples were collected from bore meal, pulled up on
spiral drill after taking out the drilling colunon the ground surface. Cleanga from sediments
of hole walk, fresh pofile were collected from section c.a. 20 emd after putting to glass, air
tight laboratory vessel, stored in chilled conditions in isothermal container. Vessels were earlier
marked with labels with sample numbers and after turning down, put bottom up.

Water samples were collected the day after placing piezometer column into the hole, right
after purification pumping. Samples from depth of about 6.5 m were taken with tight pipe by
using peristaltigpump with low flow and low power suctignwithout anyturbulence, which
allowed an accurate sampling in terms of dissolved gases. The tight pipe filling the laboratory
bottles was immersed in water. Water samples in closed and marked bottles were analogically

stored during the sampling process and transpamtat isotherm, chilled container.



3. CHARACTERISTICS OF TERRAIN OF INVESTMENT

3.1. Location and general characteristics of research area

The area covered by researches is latateity of Bydgoszcz, by thBrda River, on its
left bank, inthe KujawyPomeraniavoivodeship The area is 1130 it is divided fromThe
BrdaRiver by small, undeveloped green belt.

According to the partition of Poland byKondracki (1998), area of research is located
in centre zone oflforunEberswalde IcéMarginal Valley (TorunBydgoszcz Valley) nearby
Lower Vistula Valley(FordonValley).

The course of borders of relevant terrain is a result of cadastral division in this part of
the City and only from south sigihe natural border is determined Dlge BrdaRiver. From the
east gle it borders on the terrain of former city gaswoeksl from thewest with office
buildings, among other€TO headquarters, and from the north with construction investment
terrain (apartment building) belonging to company-BGD.

3.2. The outline of the history of the site

The history of developinghe fragment ofThe Brdawharf, place where is located
described area, is about 150 years old. In recent times, were located here buildings leased out for
numerous private companies and workshops. Earlier, it hdhsecity tram depot (established
around 100 years ago), but even before that, a building papemaarocated in herdn the
area neighboring from the east side was located Gasworks of Bydgoszcz City, which were in

operation in the years 186®73.

3.3. Land use invicinity of proposed investment

Mentioned above Gasworks BfydgoszczCity, located on the east, is a place, where
since almost 150 years coal gas had been prod#@ethed during process, highly noxious
wastes, like volatile cyclic compound@AHs, phenols and gas pitch were divided into special
washers and till the moment of sale, stored in underground, in general, brick tanks. ©ther by
products of gas purificatioare ammonium water, sulfur and cyaniddarts of those highly
toxic wastes wertoundin former tanks and directly in soil pits during few phases of researches

in former gasworks. Tild/l now there havenodt b



Terrain placed on west side had been used for years as location of office buildings
(recently in general as headquartertiog¢ Chief Technical OrganizatienCTO). There could be
although someuspicions, that in times of operation of gasworks and paper plantyadsbere
located some kind of industrial plant.

Fromthe north side was hemmain part of building paper plant and administrative and
residentialbuildings (onJ a g i e |SkreetliEsnkvaadays this area is a property of business
developer, company OGBUD, which after removing contaminated soil form embankment, built
residential buildings here. The process of bioremediation of groundwater and grounds in
saturation @ne is under development on €BRJD commission executed by company PROTE.
From the south side narrow riverside, which is currently a walking ddoalpvard was before a
place of unloading coal from barges and trains, because a railway siding was hecated

3.4. Areas under protection, water supply conditions, location of

groundwater intakes and their protected zones

Areas of water supy for the city wate network are located far nortlest from the
research aredntil recently, whera meat processingcompay was i n operation
Str. (present shoppingentrg, the industry was supplied from couple intakes of artesian and sub
artesianwater located in tertiargeposis. During demolition of meat processing company, the
intakes were liquidated. Ene are no protection zones and other areas under protection in direct
zone of COBRAMAN terrain.

3.5. Morphology and hydrography

In the area otheflood plain terrace Brda, in this part of Bydgoszcz City, the terrain is
327 34 mASL. high and in most part @nthropogenicallyransformed (bankdeveling bank
strengthening and river flow regulation). Hydrographically, terrain i®catedin The Brda
catchment, whichs aleft sideinflow of Vistula River. Water offhe Brdais contaminated by
urban wastes of ®lgoszcz City and sludge from many of industrial plabespite of thatThe
Brdais still a source of intake of surface water for industrial purpose and place of recreation

(fishing) and sport (rowing and canoeing).

3.6. Geological structure

The geological tsucture of this area is shown on Detailed Geological Map of Poland
(DGMP) 1:50 000i the sheetBydgoszcz East and is described in explanation t€xt ¢ § o ws k a



M. , Ko z § o ws Quaterrlarydeposis @ erihg. almost whole area of thkest are
counted agglaciations southpolish, middlepolish and nortipolish. Only in places tertiary
deposis areuncovered. Pliocene formations can be observetth@isurface of series number of
places in Bydgoszcz, on both sidesTdfe Brdaand on edges of Vistula valley. The oldest
known in this arealeposis donét occur on the surface of

and Cretaceous upper and lower, amtibe not explained at this point.

3.6.1. Tertiary

In the area of the sheet Bydgoszcz Eastiarydeposis were divided, based on resudfs
palynologicaland planktonic analysis, orPaleogene Oligoceneand Neogendé Miocene and
Pliocene The Oligocenedeposis are represented by thick series of quartz sandstones with
brown coal andgilt inserts.Mioceneconsists of levels of brown coal and quartz sandstones with
muscovite clays andsilts, in which had remained even big vegetable fragments. Pliocene
deposits (clays andilts with lignite and brown coal) were heavily damaged and presently are
showing out in reduced form on the both sidesTbé Brdain Bydgoszcz and in curves of

Vistula valley.

3.6.2. Quaternary
Quaternarydeposis with varyingthickness(0 i 170 m within sheet Bydgoszcz East)

are located owlifferential ground (Pliocene, Miocene, Oligocene, and Cretaceous). The highest
thicknesses arm tectonic basins (i.e. in Fordon region)egzaration basins, the lowest are in

N o t ieWarta icemarginal \alley and in Vistula valley.

Pleistocene

On Oligoceneadeposis, in south part of Bydgoszcz, are sargtayelwith fluvioglacial
boulders andjlacial claysin the form of interbedding. Their thickness had been calculated as 9
meters. Next, in few drillingprofiles in Fordon, there had been found tectonic breccias
(calcareousi phosphorite rock) andPliocene loam and Miocendeposis interbeddings. In
glacial clays, whichare remaired in tectonic depressions and in BydgosicKapuSiska
Wielkie egzaration basin, are Pliocene mottled loams.

To Pleistocene are counted also sandstonesgratlelsfrom river meadow terraces. As
the besfformed meadow terraces sandstone¥IV are considered fineand medium sands
occurring in Bydgoacz downtown, on the both sides dhe Brda Those terraces have erosion

t



and accumulativerosion character. The average thickness otl#posis onThe Brdaterraces

is 317 5 meters.

Quaternarynot separated

It consists of sandstones and alluvial émavels eolian sandstonebpulder clay eluvia
and sandstones and slope wasavels Thelast ones can be found in Bydgoszcz on slopes of

Brda valley.

Holocere

Sandstones and gravels of flooded terraces in places can be found in Brda and Vistula
valley. They are mainly finesandstones with interbeddings of middle and coarse saitkls
gravels. In turn, fen soils occur widely on flooded terrace of Vistula and fragmefitaelBrda
They aregenerallyloams andlue-gray and brown sandy silts, with a thigles of maximum 6
meters. Outside the area directly planned for the researches, occur moaggvadate sandy

and peaty mudnd peats.

3.7. Hydrogeologicalconditions

Accordingly to the sheet T o r u HydrdgeotgicalMap of Poland 1:200 000
(Pgochni ewski Zesearmlarehis @ pgart af susegion B@d§os8zLz, Pomeranian
Kujawy region.

Undergroundwater, which is the source of water supply in this-sdion, pertains to
wata-bearinglevels:quaternarytertiary and cretaceouQuaternaryevel is created from sandy
gravel formations and itdés s uplpidnmostdulnérabletm s ur
contamination. The water level surface is here free or sfigiithined. Water mineralization
ranges from 180 to 400 mg/drmandhardnesd.2 - 17°n. This level is Main Groundwater Basin
(MGWB) no. 138, calledT o r -LlERErswalde Icévarginal Valley (Klezkowski A., 1990).

Tertiary aquiferin takenby most of the wells in Bydgoszcz, consists of fgrained
Miocene sandsfia d a mows ki e0 | ay & dlsm),wdcurrbd oh deptls kromelSt® 2 0
70 meters. Thaquifer is MGWB no. 140, called Bydgoszcz. The efficiency of the well is 248
mh, by depression to 22,0 m. general mineralization of water reaches 400°mg/dm

Cretaceousquifer isformedfrom more thick, down to 70 m, sandstone. Efficiencies of
the wellsare reachingl21 nt/h by depression to 14 m. This levéh spite of occurring at
significant depth (80 250 m), is exploite@&mong others in Fordon. Mineralization here ranges
from 260 to770 mg/dn, and hardnes3,91 17,£n.

10



Formerly withinQuaternaryand Tertiary MGWB were separated t@gmd high water
protection areas TPA (ONO) and HPA (OWO), presently, accordingly to theéecision of
HydrogeologicaDocumentatiofCommittee separation is made by MGWB. Those basins have
pore character and are fillaglith pure waterto use without treatment and slightlyljuted
water, easy to purify. Both basins are opgre and supplied by outcrops on ground surface, and
tertiary layer also indirectly by high€uaternarydeposits Especiallysuggesteds improvemat
of sanitary state of surface water, which by infiltration can affect the quality of groundwater
(BandurskeKr ygowi cz H., 1992).

Based omesearchresults, the infiltration character of the Brda was stated. But it is not a
permanent state. The data otlaval researches of groundwater level and river status (i.e.
measurements PGI projects: PROMOTE, INCORE) show, that there is a strong hydraulic tie
with surface water. Currently thieoundaryof water transfeiis siltedup with deposits river
stream chanel and paved, reinforced river banks.

Mentioned above changes of the Brda character, from infiltrating to drathiiare
caused by fast incomes and as well fastcomes of the Vistula, causkversification of
direction and speed of groundwater flowttached map with hydrsohypses illustrates
directions of the flow, at day @ieasuremenfis 09.06.2010 r.

To short period of esear ch ti me identfyingtot groanbdwaterwevel f or
fluctuation by seasonaheasurements

4. RESEARCH RESOULTS

4.1. Hydrogeologicalparameter characteristics

The assessmertf hydrogeologicabarameters igenerallybased on earlier researches
and measurementsn neighboring terrains, i.e. GBUD research Stated- average ratio of
filtration, marked only for wateloggedsandstones, is k=1xI0n/ s (| r mi @Es k i & Pi
2007).

lllustrated hydro-isohypseg(Fig. 1) andresuling from it direction of water flow are
shortliving picture, what results from good hydraulic connection of aquifer with The Brda
River. In that ase, it is hard to state a permanent hydraulic gradient. In timeasuremenit
was about 1 meter for 50 meters, which gives decrease of 2% . This situation is changing rather
dynamically, what can be concluded from INCORE project dateter stagnatio or total flow

reverse within a few days. Should bememberedthat within days ofmeasurementthe
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infiltration character of the Brda resulted from incredibly high water leivetime of field

works, which was in*ldecade of June 2010, general ingol flood conditions prevailed.
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Fig. 1. Hydro-isohypseson research area on 9th of June 2010

4.2. Physical and chemical properties of the ground

Based on analysis of earlier researches (i.e. INCORE)yaalbgical profiles of four
drillings Cobra, four mairithological typescan be distinguished. ltine profile to a depth of
approx. 8 meters occur from top to bottom:

a) Anthropogenicembankments zone: ndiomogenous deposits, sandy clay, with
many mineralwastes(stones, brick remnantgoncrete debrisslag wastes) and
organic wastes (wooden remnants andirtgvurities, whichconsist ofPAHs and
BTEX mixing). Those deposits atenevenlyconcentrated, have variable porosity
and fromgeologicalengineering angle are ndrearing. Their tlukness is variable

and ranges from about 1,8 m in western part of terrain to 2, 7eastern

12
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Fig. 2. Research area embankmentisopachous linemap

b) River alluvial zone: mineral and organic deposits, with significant contefrizam
minerals, which causes their adhesive, wegtdéymeablecharacter. Black and
brown colors smell of decomposition of vegetable matter. Those groundsoare
bearing. The thickness reaches 1 meter, but in the central part of terrain, alluvium

did notsettled;

25m

Fig. 3. Research area alluvium- isopachous line map

c) Sandsand gravels with various fraction of grain: these are deposits with a good
permeability, in places big porositiformedas streamway antby-channeldeposis
are not continuous but there is a possibility to separate lenses and channels, i.e.
gravel. This zone reaches about 845 meters and ends in residual pebble floor;

d) Loam with addition of brown coal zone: These rocks have vpdadticity in dry

state, butafter water logging very plastic. Loancolorsrange from grayed to

13



green and blue. Thickness of this rock series reaches abdit fteters, which
outcomes from data about drilling proflg§sMat czy Es ki |, 1998)
geological map Bydgoszcr Ea s t DGMP 1:50 000 (Kozgo
1992).
Included below geological and chemical profiles (Fig.)4based on collected samples analysis,
illustrate areas ofoccurrenceand concentratiorselected andnalyzedcompounds. Redolor
highlights concentrations (mainly i?AHs case), which decide about taking sample as
abnormally polluted.

In many cases quantity of stat&RAHs is lower than standard for group B allows
(accordingly to Regulatioof Ministry of Environment, dated 2002)ut havingin mind way of
accumulation organic compounds in deposits, especially heavier tar fractions, the very presence
of thesecompoundsindicates influence of contaminations and directions of their migration.
Conducted chemical analysis had also shown patrticipation of individual compondétdigf
which can indicate to communication and directions of migration between focus and streaks of
contaminations. Figure 6, and especially figure 7 (logarithmic salepl, that contaminations
in general, migrate to the river from nosthst direction (former gasworks) what can be
deduced from morphological similarities of samples CBR1/1 and CBR &egmentof
contamination undealluvial is not a problem here, lmacse in this area there has been a lack of
such isolation tension of waterFig. 3)

General image oPAHSs occurrencein three depth levels iBlustrated by respectively
figures 1012. Shown as the lowest value isolig® mg/kgof dry matteris the allovable
concentration limit for type B grounds.

BesidesPAHsIn a few cases there has been a presence of Bi&iZd. Even that those
compoundsre volatile, theinccurrencen depths ranging-8 m can nosurprise because those
compoundgeach here togethavith groundwater Convenientways ofmigrationfor water and
contaminations are found in Cobra holes (and also in many documented holes from INCORE
project) lenses angravelold channels.

Phenols in ground are not a significant problenapnalyzedarea(phenols, among these
kinds of carbon derivatives organic compounds, in the fastest way submit to biodegradation or
decay). Although there should be stated, that results of laboratory works do not let enough to
classifygrounds in B class.

Analyzed accod i ngl y t @ommmissiogod-tedvatives petroland oils) do not

cause the problem. There wasmeasurableoncentration in collected soil samples.
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Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

Cobra- 1 borehole profile and samples analyses results

analysed parameter /anal. result / standard limit
(compounds (acc. to Reg. of MoE 2002

GEOLOGICAL SECT|ON in total) group B, depth 3-15 m,

filtration ratio 1x10-7 m/s)
%) gy o !
wi | water sample no.  in situ parameters
7| anal parameter / anal.result / class limits
= (compounds (acc. to Reg, of MoE 2008
% in total) re criteria and methods of underground
BGL 3 water quality (WQ) assessment)
nBG Geochronologiq Water [Lithological Ter fa,'n
Rl Rt postion [ Overlimits are marked by frame and red colour |
0,0
Uncontrolled embankment
L of soil and gravel,
with crushed bricks
and pebbles
- (nN)
2 (PgH- humic coarse sand,
p H- humus,
a o Ps- grey sand,
o I- loam,
% brick rubble + gravel
l20 = clay ground in floor) X |20m CBR 1/1
Phenols <2 mg/kg ? 0,5 mg/kg
| Sandy mud PAH sum = 5,2 mg/kg < 20 mg/kg
E \ (Nmp) BTEX sum < 5 pg/kg < 1 mg/kg
< Rval 29 Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
{-3,0 E 2,9 . Oil aliphatics oleje sum < 10 mg/kg < 200 mg/kg
gradually into
E gravel
Al < 5 (Ps) Slight odor X leEs 40m
= — CBR 1/2
F40 o | Gravel Phenols <2 mg/kg ? 0,5 mg/kg
| {2y Stonsercd PAH sum < 1,6 mg/kg < 20 mg/kg
' BTEX sum < 5 pg/kg < 1 mg/kg
45 2 5
[ o . Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
5 Oil aliphatics sum < 10 mg/kg <200 mg/kg
I 50 b
- Coarse sand
| g (Pg)
o Faint odor
6.0 CBR 1 pH=7.2 electr. conduct. 390 uS/cm
Phenols = 120 pg/l > 50 pg/l (V WQ class)
PAH sum = 19 pg/l >> 0.5 pg/l (V WQ class)
[ j BTEX sum <5 pg/l <5 pg/l (1 WQ class)
nienalverndor Aliphatics sum < 10 ug/l < 10 pg/l (I WQ class)
= i 70 .
7,0 7’2Re+sngggtllpavement X |70-7, zé"BR A
E % 775 Do cosl / Phenols <2 mg/kg ? 0,5 mg/kg
’S_ 8 PAH sum < 1,6 mg/kg <20 mg/kg
M i Loam BTEX sum < 5 pg/kg < 1 mg/kg
780 = ' Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
Oil aliphatics sum < 10 mg/kg <200 mg/kg

X Soil sample for geochemical testing , approximately 10 cm of the core

] Water sample for geochemical testing

Fig. 4. Geological and chemical profile of Cobral borehole
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(compounds (acc. to Reg. of MoE 2002
GEOLOGICAL SECT|ON in total) group B, depth 3-15 m,
filtration ratio 1x10-7 m/s)
") sy o !
ui| water sample no.  in situ parameters
7' | anal parameter / anal. result / class limits
= (compounds (acc. to Reg, of MoE 2008
% in total) re criteria and methods of underground
BGL ; water quality (WQ) assessment)
mES Geochronologiq Water Lithological Ter fa,’n
tWiR | el i pesition [ Overlimits are marked by frame and red colour |
0,0 sz
[ Anthropogenic
uncontrolled embankment
1,0 (nN)
o
E (PgH- humic coarse sand|
3 . H- humus,
o Ps- grey sand,
3 I- lpam,
- T v brick rubble + gravel ) X |2om CBR 2/1
d 1,99
‘ Phenols <2 mg/kg ? 0,5 mg/kg
L | bz 8 PAH sum = 1,18 mg/kg < 20 mg/kg
E | Mud BTEX sum < 5 pg/kg < 1 mg/kg
< “ (Nm) Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
30 =z | 32 Oil aliphatics sum < 10 mg/kg < 200 mg/kg
o |
w \ Sandy mud
L ‘. (Nmp)
|
=) | 38
g 3,8 | Humic sand
40 L, (PP)
Gray sand with
r o stal bouklers X [4sm CBR 2/2
c (Ps) Phenols <2 mg/kg ? 0,5 mg/kg
o 50 Very weak odor PAH sum < 1,6 mg/kg <20 mg/kg
[ 50 o : BTEX sum < 5 pg/kg < 1 mg/kg
9 Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
L L Oil aliphatics sum < 10 mg/kg < 200 mg/kg
o Gray var. grained sand
(Ps)
6.0 CBR 2 pH=7,1 electr. conduct. 450 uS/cm
\Phenols = 130 pg/l > 50 pg/l (V WQ class)
PAH sum = 18,6 ug/l >> 05 ug/l (V WQ class)
[ j BTEX sum <5 pg/l <5 pg/l (1 WQ class)
Aliphatics sum < 10 pg/l < 10 pg/l (I WQ class)
~7,0
‘ X |73m CBR2/3
- 45 Phenols <2 mg/kg ? 0,5 mg/kg
& g Brown coal PAH sum < 1,6 mg/kg <20 mg/kg
<|g (Wbr) BTEX sum = 88 pg/kg < 1 mg/kg
80 ¥ Petrol aliphatics < 0,1 mg/kg <5 mg/kg
w
o=

Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

Cobra- 2 borehole profile and samples analyses results

soil sample no.

analysed parameter /anal. result / standard limit

X

Soil sample for geochemical testing , approximately 10 cm of the core
] Water sample for geochemical testing

Oil aliphatics < 10 mg/kg <200 mg/kg

Fig. 5. Geological and chemical profile of Cobra2 borehole
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Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

Cobra- 3 borehole profile and samples analyses results

soil sample no.
analysed parameter /anal. result / standard limit

(compounds (acc. to Reg. of MoE 2002
GEOLOGICAL SECT|ON in total) group B, depth 3-15 m,
filtration ratio 1x10-7 m/s)
%) sy e !
wi | water sample no.  in situ parameters
7' | anal parameter / anal. result / class limits
= (compounds (acc. to Reg. of MoE 2008
% in total) re criteria and methods of underground
BGL R water quality (WQ) assessment)
nBe Geochronologi¢ Water Lithological Ten ','a.m
i e pasen [ Overlimits are marked by frame and red colour |
70,0
)
c
| 2 Uncontrolled
Lo g embankment
5 (nN) CBR 3/1
1,6
3 " - X" phenols <2 mg/kg ? 0,5 mgke
n: 1,68 PAH sum = 5,6 mg/kg < 20 mg/kg
L20 <Z( '\,‘.‘ Mud BTEX sum <.5 ng/kg < 1 mg/kg
o \ (Nm) Pe.trol. allphatlcs sum < 0,1 mg/kg < 5 mg/kg
w \ Oil aliphatics sum < 10 mg/kg < 200 mg/kg
r - Al 28
< 26 |
=)
Gray sand
[30 o ‘ withyhumic inserts,
| wood debris
. (Psz)
i : Faint odor
40 o | 40 CBR 3/2
' e | Gravel significant odor Phenols < 2 mg/kg ? 0,5 mg/kg
o s e PAH sum = 35,6 mg/kg > 20 mg/kg ]
= 2 = BTEX sum < 5 pg/kg < 1 mg/kg
2 Petrol aliphatics sum < 0,1 mg/kg <5 mg/kg
2 Yellow medium Oil aliphatics sum < 10 mg/kg < 200 mg/kg
15,0 o sand
(Ps)
B Very weak odor CBR 3 pH=7,1 electr. conduct.510 uS/cm
Phenols <30 pg/l <50 ug/l (IV WQ class)
6,0 [PAH sum = 99 pg/l >> 0,5 pg/l (V WQ class) |
BTEX sum <5 pg/l <5 pg/l (1 WQ class)
Aliphatics sum < 10 pg/l < 10 pg/l (1 WQ class)
Z 6"g\n’ellow coarse sand CBR 3/3
L70 = Grey coarsosana +pasties | X |7.0m Phenols < 2 mg/kg ? 0,5 mg/kg
5 onsli odo PAH sum < 1,6 mg/kg > 20 mg/kg
& g Loam (1) BTEX sum < 5 mikrogr/kg < 1 mg/kg
'5_ § 22 Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
5 Oil aliphatics sum < 10 mg/kg < 200 mg/kg
-
8,0

X Soil sample for geochemical testing , approximately 10 cm of the core

I Water sample for geochemical testing

Fig. 6. Geological and chemical profile of Cobra3 borehole
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Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

soil sample no.

Cobra- 4 borehole profile and samples analyses results

analysed parameter /anal. result / standard limit

(compounds (acc. to Reg. of MoE 2002
GEOLOGICAL SECT|ON in total) group B, depth 3-15 m,
filtration ratio 1x10-7 m/s)
%) sy oo !
w | water sample no.  in situ parameters
7' | anal parameter / anal. result / class limits
= (compounds (acc. to Reg. of MoE 2008
% in total) re criteria and methods of underground
BGL ; water quality (WQ) assessment)
BEEG GeochrqnologiL Water| Lithological Ten rain
NS | Yovel| profle Fresivon [ Overlimits are marked by frame and red colour |
0,0 777
o
_1,0 c
o
© Uncontrolled
o
{l 2 . © embankment (nN)
I 1,8
20 x| zom CBR4/1
= ‘}‘ Phenols <2 mg/kg ? 0,5 mg/kg
L (4 \ Mud (Nm) PAH sum < 1,6 mg/kg < 20 mg/kg
; ‘ BTEX sum < 5 pg/kg < 1 mg/kg
” | Slight odor Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
30 w | Oil aliphatics sum < 10 mg/kg < 200 mg/kg
= ! 33
i 33 T
= 2 ' | Variable grained  (Pr)
g sand
No odor CBR 4/2
Lag _ X | 40-42m  Phenols <2 mg/kg ? 0,5 mg/kg
: 2 fj"‘ -Stone ook odor PAH sum = 2,8 mg/kg < 20 mg/kg
2 = BTEX sum < 5 pg/kg < 1 mg/kg
= ° Fine sand, Petrol aliphatics sum < 0,1 mg/kg < 5 mg/kg
° yellowish (Pd) Oil aliphatics sum < 10 mg/kg < 200 mg/kg
®
|50 5 120
= Medium ’ CBR 4 pH=172 electr. coduct. 710 pS/cm
| e (Ps) ‘Phenols <30 pg/l <50 pg/l (IV WQ class)
6,0 T [PAH sum = 540 pg/l >>> 0,5 pg/l (V WQ classd)|
with organic compounds BTEX sum <5 pg/l <5 ng/l (I WQ class)
Aliphatics sum < 10 pg/l < 10 pg/l (1 WQ class)
[~ ‘ X | 67-68m
o8 . CBR 4/3
Lz < 7,0 Gravel (2) _Phenols < 2 mg/kg ? 0,5 mg/kg
" x| [PAHsum =33 mgkg>20mghkg |
Zis Grey loam BTEX sum < 5 pg/kg < 1 mg/kg
= 2 Petrol aliphatics sum < 0,1 mg/kg <5 mg/kg
E Oil aliphatics sum < 10 mg/kg < 200 mg/kg
~80

X Soil sample for geochemical testing , approximately 10 cm of the core

I Water sample for geochemical testing

Fig. 7. Geological and chemical profile of Cobra4 borehole
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Fig. 10. The contents of totd PAHs (mg /kg dm) at a depth of 22 m.. The first contour line - 20- is the limit
allowable concentration value for thegrounds ofgroup B.

Fig. 11. The contents of total PAHs (mg / kg dm) at a depth of c.a. 4 m.. The firstntmur line - 20- is the limit
allowable concentration value for the grounds of group B.

20



q 4
=0 g
34 78ANNK K
uaal t- K> “eANN -‘3359‘30000
L S T
! b2 §j§§%’k
£ D9 K/ 35.02
%, & (T | 351
% ~ oNN.
~ 2y oy AN
N B4.ag\_
S .97 2’3‘\25.{3
7~ " G17P-5
be 33.42

8/27 N 38 N G13§
\a Q' h 3370 ey 2 34&”8'(;14
25m 4 Ve, RN g,

Fig. 12. The contents of total PAHs (mg / kg dm) at a depth of-8 m.. The first contour line- 20—)is the limit
allowable concentration vale for the grounds of group B.

4.3. Physical and chemical properties ofgroundwater

Collected from designed piezometers groundwater samples were subjected to range of
laboratory research as follows:

e Amount of polycyclic aromatic hydrocarbons with individulaydrocarbon
fractions;

e Amount of aromatic hydrocarbons with individual hydrocarbon fractions;

e Phenols

e Aliphatic hydrocarbons with light and heavy fractions by chromatographic
method (C12C35)

The reason foanalyzingthat range of parameters is a analabigrocedure in other
countries, where problems of former industrial localizati@msitting organiccompounds are
analyzedwith precision(Ertel & Alimi 2001). In case of organic substrates can be assumed, that
itdéds a specific mioming byeoalfgasificationopnoteasmanchmoduciogn
aftergasification tars, and next using those compounds to saturate produced herei earlier
isolation building paper.
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In the range above 4 groundwater samples had beatyzed The samples were
collectedrespectively to the methodology described in chapter 2.3.

From physical angle, samples of water collected from filtered holes are clewsd,
tough during pumping amount of slurry is decreasi@glor of the water is slightlyyellow,
caused by organicdolut ant s. Temperature of the water i
t o 710 an®@iscabout, 2

Within contaminantstated dominatingompound arePAHs, whichexceedshe for the
worst, V class of water quality for two or even three rowsr¢hole Cobr&d had shown
occurrenceof PAHssum for 540 Og per liter, by | i mit
from Cobral and Cobr&, were stated very high concentration of phenols (respectively 120 and
130 Og/ 1), whi ¢ h wiohabntamendteel svated irom eneightboyng gaswiorkso
terrains.

There were no detection of significant amounts of BTEX and aliphatic compounds.

The main component of water contaminatiosum of PAH compoundss graphically
shownon Fig. 13.

& ))1 . :‘: C i G ] \’: : - 20
© £, N\ e
\:a Ry g 222
25m l/ e o ‘325,« 5 346%

Fig. 13. Contents oftotal PAHs (in O g /inlghoundwater, sampling on depth of 6,5m
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4.4. Forecast of changes in soil and groundwater chemistry under the

influence of the proposed investment

After removal ofundergroundnfrastructure remnants, includjnperhaps part of the
former tank and accompanying highly contaminated grounds (in form of supersaturated sand),
the biggest element of action will be construction of underground concrete and loam barrier bar,
to prevent contaminated groundwater flowingchdrom the Former Gasworks terrain to
COBRAMAN area.The barrier, with c.a. 50 hengthand 88,5 m depth, will have once broken
line course, accordingly to geodetic border of the site.

The ground chemistry on embankment level will be subjected to speoidiation
treatmentsi t her e 6 s a <choice of t wo met hods- bi c
formul ations or so call ed met hodmalsize seéatoess hi n
and next filling with soil in an empty sector.

In saturation zoe, which conventionallys located below alluvium layer, also can be
conductedbioremediatiorworks. Stated in research of the zone contamination should be drilled
and next injected with bi#ormula able to eliminate as complicatedntaminantdike after
gasification tars.Therebythe quality of the soil will gradually improve at this place and
indirectly it will causeémprovemenbf water quality state.

Proposedn one of the conceptsnethod of injection with groundctivatedcoal has a
line of disadvatages and only bgppearancereminds more expensive and danger in use-nano
coal method.

In sum: whole investment has in objective decreasing in radical way and in short period
of time contaminations in watground environment without a need of exportiig amounts of

soil andfil ling up surrounding landfills.

4.5. Type, character and level of riskin stage of investment

As each demolition and earthworks(liquidation of foundations and infrastructure
remnants), also this investment takes constant respedtoarupational safety and health rules.
Additionally the type of contamination (volatile and partly volatile harmful organic compounds
occurring in the water and in the ground) will keguiring shorted time work, moré&equent
breaks outside the pits, other wordsi decreasing time of workers exposure. There by
necessity of using individual means of respiratory protection. The workers (properly trained)
have torespondcorrectly and each time inforsupervisionunit i.e. aboutstatemenbdf leakage

from excavategipes or accumulation of some unknown substances.
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Second important risk, which is worth of mentioning, is possibility of momentary
increaseof mobile compoundsafter bicformulatreatment It is a normal situation and short in
duration sitation. It outcomes from the way of microongems interaction with complex

polycyclic compounds. It requires monitoring.

4.6. Indications and recommendationsconcerning changes of investment
size

Taking small size of the COBRAMAN area, it could be assumed firaposed
investments will be sufficient in size. Babrrelationof restoration actions on the neighboring
areas(including planned, thought trough and detailedddimeg of the Brda) might bring even
better effects.

Decreasing ofemediationarea sizesmaller amount of bidormulaused or i.e. resign
from loam barrier will contribute to the egeorse effect in general and even totally stop the
ground purification of saturation zone (constant inflow adntaminationtogether with
underground water). It wilcause indirectly a threat to the ground surface, through volatile
compounds migration through aeration zone.

If the Investoris able (from financial side) to pay for the exchange of at least part of the
most contaminatedground (embankment), the finaffect will be better and reached faster.
Excavated grounds would be clearniegh by bioremediation method in special piles, outside the

city.

5. RECOMMENDATIONS REGARDING GROUNDWATER QUALITY
MONITORING

Drilled within the project boreholes Cobra and existing preserved holes from other
researches (INCOR, remediation by company PROTE for OGBUD), uhkmpsont be
destroyed oliquidatedduring developing works, will be used for monitoripigypose Below are
detailedmonitoringrecommendationsegarding twoslightly different, reclamation concepts.

5.1. Monitoring in concept of bioremediation without removing

contaminated embankment

In planethere is a foutimes monitoring study of bi#ormula effectivenes®n levels |
(2-2 m), 11 (3,54,5 m) and Ill (67 m), kest every 3 moths. The monitoring should be carried out
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as collecting each time soil samples from level | (4 samples) and water sanophed selected
piezometers (one from level Il and three from level Hhalyzingof the samples for the content
andcomposition ofPAHs The last series of monitored water and soil, should have full range of
chemical markers used in this project, which are BTEX, PAH, phepetsl and oils. At the

end of the project should be officially, by that mean with presentteedhvestor and controllers
representing Regional Environmental Protection Officedlected by the probe soil samples
from zones, recognized pasmarycontaminated. Thprobingin distance about-2,5 m from the
injection borehole andontrol samples tom the embankment level, representatively for the
entire area, i.e. contents of single BTEPAHS phenolspetroland mineral oils. This test could

be a proof of degree effectivenes®f bioremediation treatment.

5.2. Monitoring in concept of chemical - medanical remediation,
without removing contaminated embankment layer, and using

activated coal

There is planed to conduct researchesftidctivenes®f activated coal on levels Il and
[ll. At the end of the project should be officially, by that mean wréspnce of the Investor and
controllers representing Regional Environmental Protection Officer, collected by the probe saill
samples from embankment zones, recognizguriasary contaminated. There can be randomly
performed 23 probingtogether with colleci ng s oi | samples from aft
deeperevels4 water sampleshould bein generalcollectedeach timed-fold during one year
period from the moment afctivatedcoal application. The analysis of the soil amatersamples
should be performed by certified laboratory and in rangerimhary assumed in the project
individual markers: BTEXPAHS phenolspetroland mineral oils. This test may be the proof of
effectivenessof remediation actions and ability of blockirmgganic compoundsin saturation

zone by active coal.
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7. GRAPHICAL PART OF THE DOCUMENTATION

7.1. Review map with pilot terrain location

Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

Location of existing reaserch boreholes
on the Cobraman project terrain and nearby
scale 1:25 000

T

el 51, \

. ’ - 4
QOW0 £~ - 4., WOLNOSCI
b 2 ) e J g 2 g i R Sy
N I8 AW ~Ya
& .
2 o =+
vL'

= i '_ ',\:‘ .-_.::'»*W\ A
/h_ S' i == ‘i‘- :‘ Y >\ ~ A > N
LT 2N RIS R g
0 250 500 m

Research area boundaries (36-38 Jagiellonska Street)
precincts 149, lots 2/4, 3/4, 3/6.

®  Existing wells and research holes
on neighboring to Cobraman area

e Installed monitoring piezometers (4)




7.2.

Documentation map

Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

Legend:

Research area with lots boundaries
(36-38 Jagiellonska Street)

Cobra-1
o." Monitoring piezometers on COBRAMAN area (Ramboll, 2010)

P piezometers of PROMOTE research network (PGlI, 2007)
’5_1 Probing (PGI, 2007)

Complementary piezometers (Dekonta, 2004)
GJl4  Piezometers of INCORE research network (PGI, 2002)

Piezometers of PGI research network, 2001
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7.3. Hydrogeologicalmap of the workfield

Hydro-isohypse®f the underground water level from the first aquifer, remaining in the
clear hydraulic communicatiowith the Brda River. Situation from™of June 2010.

Lines of sections are marked: AB, CD and EF.
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7.4. Hydrogeologicalcrosssedtions
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7.5. Pumping results

Therewas no researchumpingin drilled boreholes. Afterinstallationof piezometers
only cleansingpumpingwas conducted. During pumping, no measuring of underground water

level was performed.
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7.6. Aggregated results of drillings

m BGL

0,0

1,0

2,0

[~3,0

~4,0

5,0

7,0

8,0

Bydgoszcz, 36-38 Jagielloniska Street,
pilot terrain of COBRAMAN project

OBSERVATIONAL PIEZOMETER
Cobra-1

GEOLOGICAL SECTION

Geochronologid

units

QUATERNARY

Holocene

Pleistocene

level

Water |Lithological
profile

Terrain
position

Uncontrolled embankment
of soil and gravel,

with crushed bricks

and pebbles

(nN)

(PgH- humic coarse sand,
H- humus,

Ps- grey sand,

I- loam,

brick rubble + gravel
clay ground in floor)

122

Sandy mud
(Nmp)
2,9

medium sand,
gradually into
gravel

(P ‘é) Slight odor
3,8

Gravel
5 Stronger odor
(2) ¥

4,5

Coarse sand

(Pg)

Eaint odor

Intensive odor

Pliocene

7.0
Residual pavement
7,2 +sand

75 Brown coal

Loam

8.0

TERTIARY

X Soil sample for geochemical testing , approximately 10 cm of the core

SAMPLES

CONSTRUCTION SECTION

pipe
plug

010m

20m

3,00 m BGI

38-40m

steel housing
ith a flap

cement
plug

Cladding drilling pipe,
diam. 120 mm

/ - removed

Above-filter
PVC pipe
i.d. 50 mm
length 2,9 m

PVC slitly filter
i.d. 50 mm,

slit width - 0,3 mm
and length 4,0 m

sandy ridging,
diameter = 0,50-1,0 mm

under-filter PVC pipe
i.d. = 50 mm

/ length=0,5m

PVC bottom
- welded

j Water sample for geochemical testing
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Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

OBSERVATIONAL PIEZOMETER
Cobra-2

GEOLOGICAL SECTION CONSTRUCTION SECTION
(79}
L
I
o
=
%
m BGL 7 pipe )
Geochronologid Water |Lithological Teri rain plug steel housing
units level | profile position £ with a flap
70,0 =
23 cement
plug
1
I ] i o 2
Anthropogenic : Cladding drilling pipe,
% uncontrolled embankment j/ digur 12 s
1,0 7 (nN) 1
[ J 1
: *% (PgH- humic coarse sand, 1
- o 7 H-humus, 1
o ;% Ps-grey sand, 1
3 ;7 I-loam, -
T % brick rubble + gravel) il
=20 X [20m 1 - Above-filter
1 PVC pipe
; 1 i.d. 50 mm
\ 595505505426 1 length 3,4 m
[ > “ Mud |
Ll | (Nm) 1
13,0 Z ‘ 32 1
o | 11
E \ el fritd ] PVC slitly filter
1 < ‘. (Nmp) ] “i.d. 50 mm,
=) | 38 q slit width - 0,3 mm
(¢] 38 Humic sand and length 4,0 m
4,0 P,
g P ;1
Gray sand with :
i X [45m sandy ridging,
2 srlnpall bolllders Y/diamxlerg 0,950-1,0 mm
o ( \Z)w weak odor
{50 b= 50
@
N o
o Gray var. grained sand
(Ps)
6,0
—7,0
X |73m under-filter PVC pipe
7,5 : i.d. =50 mm
m 7,50 m BGL length=0,5m
> | s Brown coal 114
% E (Whr) Il {I _——— PvC bottom
g0 & 8,00 m BGL' k4" welded
’ 14
w
o=

X Soil sample for geochemical testing , approximately 10 cm of the core

] Water sample for geochemical testing
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Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

OBSERVATIONAL PIEZOMETER
Cobra-3

GEOLOGICAL SECTION CONSTRUCTION SECTION
0
1]
-
o
=
&
m BGL . pipe .
Geochronologi¢ Water| Lithological Terrain plug steel housing
units level | profile position £ with a flap
0,0 T
LILLLL00 % cement
& plug
[ P : Cladding drilling pipe,
5 diam. 120 mm
= / - removed
10 3 2 Uncontrolled 1
' ° 7 embankment
° ;  (nN)
— I 4 X |1.6m
> 41,7
14 .
~2,0 < — \  Above-filter
= \ Mud 2,00 m BGL PVC pipe
= (Nm) i.d. 50 mm
w length 1,9 m
r - [EEEEEEEEE 20
< 2,6
=
| Gray sand
3,0 o with humic inserts,
wood debris
(Psz) o
PVC slitly filter
Faint odor i.d. 50 mm,
slit width - 0,3 mm
40 and length 5,0 m
~4,0 o »
c Gravel significant odor
S (Z) X [42m
= 2 4a sandy ridging,
» / diameter = 0,50-1,0 mm
2 Yellow medium
1 50 o sand
(Ps)
| Very weak odor
6,0
i 68 ] )
Yellow coarse sand , under-filter PVC pipe
— il *~Grey coarse sand + pebbles 7.00 m BGL [ i.d. =50 mm
7.0 71 Sosbleodor | X [0 T | / length= 0,5 m
>| 8 v 1
E _§ 7.5 Loam (1) 7,50 m BGL! || ! " PVC bottom
|: =
r o
w
-
8,0

X Soil sample for geochemical testing , approximately 10 cm of the core |

j Water sample for geochemical testing
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Bydgoszcz, 36-38 Jagiellonska Street,
pilot terrain of COBRAMAN project

OBSERVATIONAL PIEZOMETER
Cobra-4

GEOLOGICAL SECTION CONSTRUCTION SECTION

o
L
-
o
=
g )
pipe :
m BGL P steel housing
Geochronologit Water Lithological Terl rain plug with a flap
units level| profile position
0,0 cement
plug
[~ Cladding drilling pipe,
4 : diam. 120 mm
o # / - removed
1,0 c :
[ 4
[$) 2227 Uncontrolled
o
1 o embankment (nN. Above-filter
[o] 7 PVC pipe
1 o4 i/ i.d. 50 mm
length 1,9 m
2,0 X |20m
> :
L °<: (Nm) 2.5 mBEL PVC slitly filter
i.d. 50 mm,
< Sfiitod slit width - 0,3 mm
x ight ocor and length 5,0 m
30 w
l—
<
8 Variable grained  (Pr) sandy ridging,
sand / diameter = 0,50-1,0 mm
No odor
X | 40-42m
4,0 it -
‘lc’ Grit - stone WAt
5 44
o
. ° Fine sand,
D yellowish (Pd)
)
= 5,0
150 o
I Medium
sand (Ps)
6,0 Heavily contaminated
with organic compounds ]
r X |67-68m
6.8 A4k pgdegﬁlter PVC pipe
. Ak i.d. =50 mm
| 7,0 Gravel @) 7,00 m BGL || length= 0,5 m
7,0 @
> § |
EE 8 Grey loam i1 ___ PVC bottom
= o 75 7,50 m BGL o= i
14
w
’._
~80

X Soil sample for geochemical testing , approximately 10 cm of the core |

j Water sample for geochemical testing
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7.7. Results of physicall chemical water analysis

‘UL
S,

1/,
Y,

|

R

T
JKAS 4,,,//——\,-\\\\3 environmentalscience
TESTING l/,,/“'"\\\\\
4041
Woiciech Irminski
Omegatech Polska Sp.z 0. o. i2 Analytical Ltd.
ul. Balicka 18a ul.Pionieréw 39,
30-149 Krakow 41-711 Ruda Slaska,
Poland
t: 602 721 690 t: 004832 3426011
t: 004832 3426012
Analytical Report Number : 10-80313
Project / Site name: COBRAMAN BYDGOSZCZ Samples received on: 10/06/2010
Your job number: Samples instructed on: 10/06/2010
Your order number: Analysis completed by: 17/06/2010
Report Issue Number: 1 Report issued on: 17-06-2010
Samples Analysed: 12 soil samples - 5 water samples
D 3 4
) Atrmredion
Signed: Signed:
Les Jones Dariusz Piotrowski
Managing Director Production Manager
For & on behalf of i2 Analytical Ltd. For & on behalf of i2 Analytical Ltd.
i2 Analytical Limited S
5 P.Z 0.0.
Oddziat w Polsce
ul. Pionieréw 39
41-711 Ruda Slaska
NIP 2050000782
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
Page 1 of 7

The results inciuded within the report are ive of the samples i for analysis.
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Analytical Report Number: 10-80313

Project / Site name: COBRAMAN BYDGOSZCZ

environmentalsc

803295 803296 803297 803298 803299
CBR2/1 CBR2/2 CBR2/3 CBR4/1 CBR4/2
None Supplied None Supplied None Supplied None Supplied None Supplied
2m 4.5m 7.3m 2.0m 4.20m
None Supplied None Supplied None Supplied None Supplied None Supplied
None Supplied None Supplied None Supplied None Supplied None Supplied
2 f
Analytical Parameter s g 3
(Soil Analysis) 7 g s
[Moisture Content % N/A 21 | 22 1 15 | 31 | 12 |
Total Phenols
|Eotal Phenols imonor_rxdric) [ mogkg | 2 < 2.0 | < 2.0 | < 2.0 1 <20 | <20 |
Speciated PAHS
Naphthalene __mg/kg 0.05 <0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthylene ma/kg_ 0.2 <0.20 < 0.20 <0.20 <0.20 <0.20
Acenaphthene ma/kg 0.1 <0.10 <0.10 <0.10 <0.10 <0.10
Fluorene 0.2 <0.20 < 0.20 <0.20 <0.20 < 0.20
Phenanthrene ma/kg 0.3 <030 <0.30 <0.30 <0.30 <0.30
Anthracene 0.1 < 0.10 <0.10 < 0.10 <0.10 <0.10
Fluoranthene 0.2 0.47 <0.20 <0.20 <0.20 1.1
Pyrene _ma/kg 0.2 0.49 <0.20 <0.20 <0.20 1.0
Benzo(a)anthracene 0.2 0.22 <0.20 <0.20 <0.20 0.28
Chrysene ma/kg 0.3 < 0.30 <0.30 <0.30 <0.30 <0.30
Benzo(b)fluoranthene ma/kg. 0.5 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Benzo(k)fluoranthene 0.2 < 0.20 < 0.20 <0.20 <0.20 < 0.20
Benzo(a)pyrene 0.3 <0.30 < 0.30 <0.30 <0.30 0.38
Indeno(1,2,3-cd ne mag/kg 0.2 <0.20 <0.20 <0.20 <0.20 <0.20
Dibenz(a,h)anthracene 0.2 <0.20 <0.20 < 0.20 <0.20 <0.20
Benzo(ghi)perylene mg/kg 0.5 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Total PAH
eciated Total EPA-16 PAHs | ma/kg 1.6 <16 1 <16 1 < 1.6 | <16 1 2.8 Il |
Monoaromatics
1 <10 <10 30 <10 <10
1 <10 <1.0 <1.0 <10 <1.0
1 <1.0 <1.0 17 <10 <1.0
kg 1 <10 <1.0 20 <10 <1.0
pa/ka 1 <10 <10 21 <10 <10
Total Btex in soil _ba/kg 5 <5.0 < 5.0 88 <5.0 < 5.0
Petroleum Hydrocarbons
ITPH7 - Aliphatic >C5- C6 mg/kg 0.1 <0.1 < 0.1 < 0.1 <0.1 <0.1
TPH7 - Aliphatic >C6- C8 ma/kg 0.1 <0.1 <0.1 < 0.1 <0.1 <0.1
[ TPH7 - Aliphatic >C8- C10 ma/kg 0.1 <0.1 <0.1 < 0.1 < 0.1 < 0.1
TPH7 - Aliphatic >C10 - C12 mg/kg 1 < 1.0 < 1.0 < 1.0 < 1.0 <1.0
[TPH7 - Aliphatic >C12 - C16 mg/kg 10 <10 < 10 <10 <10 <10
TPH7 - Aliphatic >C16 - C21 mg/kg 10 <10 <10 <10 <10 < 10
[TPR7 - Aliphatic >C21 - C34 mg/kg 10 <10 <10 <10 <10 <10
[TPH7 - Aliphatic (C5 - C34) mgkg |10 <10 <10 <10 <10 <10
U/S = Unsuitable Sample  1/S = Insufficient Sample
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 2 of 7

37



environmentalsc

4041

Analytical Report Number: 10-80313
Project / Site name: COBRAMAN BYDGOSZCZ

803300 803301 803302 803303 803304
CBR4/3 CBR1/1 CBR1/2 CBR1/3 CBR3/1
None Supplied None Supplied None Supplied None Supplied None Supplied
6.80m 2.0m 4.0m 7.20m 1.60m
None Supplied None Supplied None Supplied None Supplied None Supplied
None Supplied None Supplied None Supplied None Supplied None Supplied
Analytical Parameter s g §
(Soil Analysis) 4 g {;:
[Moisture Content I % | w~nAa | 19 | 22 | 10 | _16 | 28 |
Total Phenols
|Tota| Phenols Zmonohydric) | mykg | 2 | < 2.0 | < 2.0 | < 2.0 | < 2.0 | < 2.0 |
Speciated PAHs
Naphthalene ma/kg 0.05 < 0.05 0.75 < 0.05 < 0.05 <0.05
Acenaphthylene ma/kg 0.2 <0.20 <0.20 <0.20 <0.20 <0.20
Acenaphthene 0.1 <0.10 <0.10 <0.10 < 0.10 < 0.10
Fluorene _mg/kg 0.2 24 <0.20 <0.20 < 0.20 <0.20
Phenanthrene ma/kq 0.3 8.7 < 0.30 <0.30 < 0.30 0.63
Anthracene ma/kg 0.1 13 < 0.10 < 0.10 <0.10 < 0.10
Fluoranthene 0.2 10 0.96 <0.20 <0.20 13
Pyrene ‘ma/kg 0.2 6.3 0.83 <0.20 <0.20 1.2
Benzo(a)anthracene 0.2 1.2 0.44 < 0.20 < 0.20 0.63
0.3 11 043 <0.30 <0.30 0.41
_ma/kg 0.5 0.61 0.59 < 0.50 < 0.50 0.58
0.2 0.51 0.51 < 0.20 < 0.20 0.27
ma/kg 0.3 0.63 0.72 <0.30 < 0.30 0.61
0.2 <0.20 <0.20 < 0.20 <0.20 <0.20
ma/kg 0.2 <0.20 <0.20 < 0.20 <0.20 <0.20
0.5 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Total PAH
|§ciated Total EPA-16 PAHs ] mokg | 16 | 33 | 5.2 | < 1.6 1 <16 | 56 |
Monoaromatics
ua/kg 1 <10 <10 <10 <10 <10
kg 1 <1.0 <1.0 <1.0 <10 <1.0
yag/kg 1 <1.0 <1.0 <10 <1.0 <10
pa/kg 1 <10 <1.0 <1.0 <1.0 <10
1 <1.0 <1.0 < 1.0 < 1.0 < 1.0
Total Btex in soil 5 < 5.0 < 5.0 <50 < 5.0 < 5.0
Petroleum Hydrocarbons
[TPH7 - Aliphatic >C5 - Cb 'ma/kg 0.1 <0.1 <0.1 <0.1 < 0.1 <0.1
[TPH7 - Aliphatic >C6 - C8 mg/kg 0.1 <0.1 <0.1 < 0.1 <0.1 <0.1
[TPH7 - Aliphatic >C8- C10 mg/kg 0.1 < 0.1 < 0.1 <0.1 < 0.1 < 0.1
[TPH7 - Aliphatic >C10- C12 ma/kg 1 <1.0 <1.0 <1.0 <1.0 <1.0
[TPH7 - Aliphatic >C12- C16 mg/kg 10 <10 < 10 <10 <10 < 10
TPH7 - Aliphatic >C16 - C21 mg/kg 10 <10 < 10 <10 < 10 <10
- Aliphatic >C21 - C34 mg/kg 10 <10 <10 <10 <10 <10
LTPH7 - Aliphatic (C5 - C34) 10 < 10 < 10 < 10 < 10 < 10

U/S = Unsuitable Sample  1/S = Insufficient Sample

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page3of 7



environmentalscience

Analytical Report Number: 10-80313
Project / Site name: COBRAMAN BYDGOSZCZ

|Lab Sample Numb 803305 803306
|Sample Reference CBR3/2 CBR3/3
Sample Numb None Supplied None Supplied
|pepth 4.20m 7.0m
Date Sampled None Supplied None Supplied
Time Taken None Supplied None Supplied
-3 { =
Analytical Parameter 5 g F
(Soil Analysis) g 2
ERS)
[Moisture Content % [ nA | 16 1 18 |
Total Phenols
[rotal Phenols (monohydric) | mokg | 2 | < 2.0 | < 2.0 |
mg/kg | 0.05 <0.05 < 0.05
0.2 <0.20 <0.20
0.1 0.89 <0.10
0.2 0.72 <0.20
mg/kg 0.3 3.5 <0.30
0.1 1.1 < 0.10
0.2 7.0 0.21
0.2 5.8 <0.20
0.2 3.0 < 0.20
ma/kg 0.3 2.8 <0.30
0.5 3.5 < 0.50
0.2 1.7 < 0.20
0.3 3.0 <0.30
0.2 0.98 < 0.20
0.2 0.41 <0.20
Benzo(ghi)perylene 0.5 1:2 < 0.50
Total PAH
|sEg'ciated Total EPA-16 PAHs | mokg | 16 | 35.6 | <16 |
_Monoaromatics
Benzene kg 1 <10 <1.0
Toluene _ba/kg 1 <1.0 <1.0
Ethylbenzene 1 <10 <1.0
1p & m-xylene pa/kg 1 <10 <1.0
0-xylene pa/kg 1 < 1.0 < 1.0
Total Btex in soil paskg 5 < 5.0 < 5.0
Petroleum Hydrocarbons
[TPH? - Aliphatic >C5 - C6 ma/kg 0.1 <01 <0.1
TPH7 - Aliphatic >C6 - C8 mg/kg 0.1 < 0.1 <0.1
[TPH7 - Aliphatic >C8- C10 ma/kg 0.1 <0.1 <0.1
[TPH7 - Aliphatic >C10- C12 mg/kg 1 < 1.0 <1.0
TPH7 - Aliphatic >C12- C16 ma/kg 10 < 10 < 10
TPH7 - Aliphatic >C16- C21 mg/kg 10 < 10 < 10
[TPA7 - Aliphatic >C21 - C34 mg/kg 10 <10 <10
TPH7 - Aliphatic (C5 - C34) _ma/kg 10 <10 <10

U/S = Unsuitable Sample  1/S = Insufficient Sample

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 4 of 7
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UKAS

TESTING

Analytical Report Number: 10-80313

Project / Site name: COBRAMAN BYDGOSZCZ

environmentalscience

|Lab Sample Numb 803307 803308 803309 803310 803311
CBR1 CBR2 CBR3 CBR4 CBR4-A
None Supplied None Supplied None Supplied None Supplied None Supplied
6.5M 6.5M 6.5M 6.5M 6.5M
None Supplied None Supplied None Supplied None Supplied | None Supplied
None Supplied None Supplied None Supplied None Supplied None Supplied
Analytical Parameter < §
(Water Analysis) g :
General I nics
H [ pHunits | N/A 7.3 | 7.1 | 7.1 | 7.2 | 7.2
Electrical Conductivity | _ps/em 1 390 | 450 | 510 | 710 | 710
Total Phenols
ITotal Phenols (monohydric) | pon | 30 120 1 130 | <30 | <30 | <30}
| 0.01 14 16 4.1 10 24
1 0.01 <0.01 <0.01 < 0.01 <0.01 < 0.01
0.01 15 2.6 67 220 210
0.01 2.8 < 0.01 16 150 140
0.01 < 0.01 < 0.01 7.3 110 92
pafl 0.01 <0.01 < 0.01 1.1 11 11
| 0.01 < 0.01 <0.01 1.8 22 21
___ug/l 0.01 <0.01 < 0.01 0.86 10 10
g/l 0.01 <0.01 <0.01 < 0.01 <0.01 <0.01
| 0.01 <0.01 < 0.01 <0.01 <0.01 < 0.01
| 0.01 < 0.01 < 0.01 < 0.01 <0.01 < 0.01
b/l 0.01 < 0.01 < 0.01 <0.01 <0.01 <0.01
0.01 <0.01 < 0.01 <0.01 < 0.01 < 0.01
_pa/l 0.01 < 0.01 <0.01 < 0.01 <0.01 <0.01
{ 0.01 <0.01 < 0.01 <0.01 <0.01 < 0.01
_ban 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Total PAH
ITotaI EPA-16 PAHs | won | 02 19 | 19 | 99 1 540 | 490 |
Monoaromatics
1 <1.0 <10 <10 <1.0 <1.0
pafl 1 <10 <10 <10 <10 <1.0
| 1 <1.0 <1.0 <1.0 <1.0 <1.0
1 <1.0 <10 <10 <10 <1.0
/| 1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Total Btex in water pa/l 5 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0
Petroleum Hydrocarbons
TPH7 - Aliphatic >C5 - C6 10 <10 <10 <10 <10 <10
[TPH7 - Aliphatic >C6 - C8 10 <10 <10 <10 <10 <10
[TPH7 - Aliphatic >C8 - C10 _pag/t 10 <10 <10 < 10 <10 <10
TPH7 - Aliphatic >C10 - C12 10 <10 <10 <10 < 10 <10
TPH7 - Aliphatic >C12 - C16 _pg/l 10 <10 <10 <10 <10 <10
|TPH7 - Aliphatic >C16 - C21 past 10 <10 <10 <10 <10 < 10
|TPH7 - Aliphatic >C21 - C34 | 10 < 10 <10 < 10 < 10 < 10
TPH7 - Aliphatic (C5 - C34) v/l 10 <10 <10 <10 < 10 <10
U/S = Unsuitable Sample  1/S = Insufficient Sample
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 5 of 7
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Analytical Report Number: 10-80313
Project / Site name: COBRAMAN BYDGOSZCZ

environmentalscience

*mesedsmmbmamonwinmdmmnasacmssmeckﬂsanvhwa\ﬁﬁaamqu&bned.memajoroonsﬁmentufﬂlesampleisinw\dedmaawmvespeamMCERTSvaIidaﬁon.

The laboratory is accredited for sand, clay and topsoil/loam soil types. Data for unaccredited types of solid should be interpreted with care.

- R b Depth |Sample Description
803295 CBR2/1 None Supplied 2m Brown topsoil and clay with vegetation.
803296 CBR2/2 None Supplied 4.5m Light grey sand.
803297 CBR2/3 None Suppli 7.3m Grey sand.
803298 CBR4/1 None Supplied 2.0m Brown clay and sand.
803299 CBR4/2 None Supplied 4.20m Light grey gravely sand.
803300 CBR4/3 None Supplied 6.80m Light brown sand with oil / petroleum.
803301 CBR1/1 None Supplied 2.0m Brown topsoil and clay.
803302 CBR1/2 None Supplied 4.0m Grey gravely sand.
803303 CBR1/3 None Supplied 7.20m Grey sand with brick.
803304 CBR3/1 None Supplied 1.60m Light brown clay.
803305 CBR3/2 None Supplied 4.20m Light grey gravely sand.
803306 CBR3/3 None Supplied 7.0m Light grey sand.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Page 6 of 7
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