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In recent years, the growing dynamics of the investments for new civil and industrial construction projects
involves new properties acquisitions. On the other hand, there is an increase in the conversion of some
industrial sites into commercial or residential areas, after their acquisition by the new owners. It is very
important to knows the quality of the environmental components in the areas where the new investment
projects are being implemented. Most of the time, the acquisition of a land or industrial site is preceded and,
in many cases, conditioned by a thorough assessment of the quality of the environmental components in
order to assume responsibilities for the ensuing environmental obligations. This involve environmental
assessment performed by specialists who can objectively and analyze relevant environmental issues and
report the necessary conclusions and recommendations for each case. The paper presents the expertise of
the National Research and Development Institute for Industrial Ecology specialists in a study that analyzed
soil, groundwater and air quality in order to develop new investments projects. The presented conclusions
converge towards the important role of the environmental assessment based on the relevant information
analyzed for each case and the importance of environmental information in preparing new investments.
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The environmental quality of a site involves a set of
general and local environmental and physical parameters
that can affect humans and other organisms. A primordial
aspect is given by human health that includes the quality
of life that is equivalent to a clean, unpolluted environment
[1-2].

Air quality is determined by emissions from stationary
and mobile sources, as long as long-distance pollutant
transport by wind in synergism with other factors [3-4]. All
environmental factor from air to soil, groundwater are very
important in a complex and objective environmental
assessment [5-7]. The development needs of Bucharest,
the capital of Romania are very high, but but at the same
time is considered one of the polluted cities [8]. In recent
years, the interest of large investment firms in the
construction of industrial buildings, logistic bases
(warehouses) and offices has been noted. One of these
companies present on the Romanian market has been
oriented towards providing the clients with facilities in the
transit areas, but not so far from the public transport
facilities of Bucharest city. This international company has
built and builds facilities, warehouses for adequate storage
of vegetables, fruits, for electronics and household
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appliances, medicines, etc. All facilities are built to the
highest quality standards and also offers office buildings
for its clients in accordance with their needs [9].

To develop these facilities, they acquired a number of
lands that were set aside and underwent major
transformations being converted into industrial or
commercial facilities.

The environmental protection developer wanted to know
in detail the quality of the environmental components for
the purchased land so as to ensure that all the
environmental requirements covered by the Romanian
legislation are meet. National Research and Development
Institute for Industrial Ecology specialists made an
objective assessment of the quality of the environmental
components and submitted the conclusions of the
investigations to the developer, assuring them that there
are no prerequisites with a negative potential for the
implementation of their development projects.

Experimental part
The analyzed site was a land located near the city of
Bucharest, in its West area, in the proximity of a road junction

Fig. 1. Localization of the investigated site
BUW14
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located on the Al highway, Bucharest-Pitesti, km. 23, exit
to Ghionea village, respectively on secondary road DC147.

The land area is about 10 hectares and was coded under
the BUW14 label. The localization of the area investigated
is shown in figure 1.

The investigations aimed to make a complete analysis
of the environmental factors, for a more thorough
assessment in order to establish the initial conditions,
respectively before starting the investment project in this
zone. The proposed investigations for the BUW14 site are
presented schematically in figure 2.

Air and soil quality investigation points can be seen in
figures 3 and 4. The noise measurements were performed
at the same points as air quality investigations.

Specific sampling and measuring equipment were used
for different types of samples: autolaboratory for air

measurements, hand operated auger sistem (Eijkelkamp)
for soil sampling, electric pump for two wells groundwater
sampling existing on BUW14 site.

The samples were uniquely labeled, properly preserved
and transported on the same day as the sampling (29/11/
2017) at the National Research and Development Institute
for Industrial Ecology Laboratories. For all tests have been
applied standardized analytical methods, the equipment
used beeing metrologicaly controled and calibrated with
certified reference materials.

Results and discussions
Level of immissions

The results for chemical pollutants in air are presented
intable 1.

Fig. 2. Site investigations data sheet
BUW14
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Table 1
AIR QUALITY RESULTS

Pollutant concentrations
Air sampling
points TSP, mg'me | NOy, pg'me | 50, pgime | CO, pg'me
1 019 106 23 046
2 0.14 GE 3 g1 032
3 013 0.6 T8 039
4 017 023 ] 042
Limit Values 0.50 200 330 10,000
Table 2
RESULTS OF NOISE LEVEL MEASUREMENTS
Measuring point Noise type Liq. dB(A) Measuring point Noise type L., dB(A)
day 343 3 day 486
2 day 493 day 36.3
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Analyzing the results of the measurements performed
at all four sampling points located at the boundary of the
field BUW14, compared with the maximum admissible
values from in force legislation [10, 11], it was found that
the values of the measured concentrations of the chemical
pollutants were below the Limit Values.

The noise level

Regarding the noise level, the results obtained with a
digital sound-meter are presented in table 2. The measured
values for the noise level at the enclosure limit were

situated below 65 dB (A), which represent the admitted
limit value [12].

Soil quality

Tables 37 presents the analytical results obtained from
the characterization of the 50 soil samples, colected from
first soil layer, up to 15 centimetrs depth [13,14].

The morphological analysis of soil samples taken from
the BUW14 field reveals a textural homogeneity, the soils
identified correspond to the pedogenetic loess formations
specific to the area in the proximity of the municipality of
Bucharest.

Feference values from
Parameter 51 52 53 54 55 56 57 8 59 | =10 Order 756/1997,
less somsitive [ond use
Narmal Abrmr Tnterueation
rabur Tleruabeald Tlerwakeald
pH (pH 1mitz) 13 36 | 33 g 73 71 73 7 T4 | 73 - - - Table 3
Dry matter (%5) B8 | 893 | 918 | 900 | 884 | 858 | 899 | 929 | £935 | £5.9 - - - SOIL RESULTS
Hhrmus (%6 dmm) 065 | 29 | 066 | 278 | 068 | 476 | 442 | 247 | 28 | 240 - - - FOR 512810 SOIL
Sulphates (mekz | 433 | 323 | 260 | 275 | 226 | 315 | 334 | 390 | 420 | 375 ca08 | 58880 i
dm) - 5 0, SAMPLES FROM
Fjeldahl Mitrogen | 0.14 | 0.14 | 014 | 016 | 016 | 014 | 014 | 013 | 014 | 014 - - N BUW14 SITE
(o dm)
Cu (meks dm) 204 | 180 | 190 | 208 | 202 | 209 | 20.2 | 20.6 | 215 | 225 | 20 150 500
Zn (mg/ks dm) 556 | 574 | 573 | 592 | 570 | 6L3 | 392 | &1 | 612 | 94 | 100 T00 1,500
Cr (rag/ke dm) 079 | 078 | 077 | 0.80 | 07 112 | 073 [ 082 | 083 | 088 [ 30 300 600
Pb (mz kg dm) 223 | 204 | 204 | 200 | 205 | 23.0 | 19.8 | 22 216 | 220 | 20 150 1,000
193 (e ke dm) 336 | 345 | 332 | 332 | 349 | 315 | 330 | 325 | 346 | 360 | 20 200 500
Eeference values from
Parameter S11 | =12 | =13 | s14 | =15 | =16 | =17 | 18 | =19 20 Order 756/1997,
less somsitive lond use
Narmal Adrr Jmzrriemnion
1abur Tleruabeald Tlerwakeald
pH (pH mitz) 73 6.3 7 63 73 77 T3 | 71 T2 | 73 - - -
Dy matter (%5) 886 | 888 | 906 | 903 | 886 | 887 | 905 | &/8 | 905 | £1.8 - - - Table 4
Hhrmus (%6 dmm) 318 | 284 [ 277 | 280 | 358 | 347 | 255 [ 379 | 236 | 234 - - - SOIL RESULTS
Sulphates (mekg | 239 | 233 | 305 | 312 | 334 | 235 | 296 | 297 | 296 | 315 i =000 | z0.000 | FORS11+520
dl‘.‘l‘.‘l.:l oty =y
- — — SOIL SAMPLES
Kjeldahl Mitrogen | 0.14 | 0.13 | 0.14 | 014 | 016 | 019 | 015 | 014 | 014 | 014 - - -
(Y dim) FROM BUW14
Cu (melkz dm) 216 | 19.8 | 20.2 | 224 | 167 | 205 | 197 | 132 | 188 | 20 | 20 150 200 SITE
Zn (mg/ks dm) 571 | 365 | 337 | 339 | 507 | 4.6 | 325 | 387 | 484 | 381 | 100 T00 1,500
Cr (ragks dm) 0.80 | 077 | 079 | 090 | 038 79 | 083 | 037 | 071 | 078 | 30 300 600
Pb (mz kg dm) 210 | 196 | 22 | 213 | 138 | 20.2 | 195 | 108 | 189 | 188 | 20 150 1,000
1 (zag ke dm) 325 | 331 | 333 | 363 | 309 | 310 | 270 | 352 | 355 | 33.8 | 20 200 500
Feference values from
Parameter 521 | s22 | =23 | s24 | s25 | s26 | s27 | s28 | s29 | s30 Order 756/1997,
less sensirive land use
Nanmal Abrmr Tnteruemsion
rzhur Tlerwwluald Tlerwakeald
pH (pH mitz) 6.7 66 | 67 | 66 | 68 7 69 | 64 7 3 - - - Table 5
Diry matter (%5) B63 | 898 | 922 | 922 | 919 | 917 | 882 | §93 | 908 | 964 - - - SOIL RESULTS
X 5 7 4 39 5 3 3 - - -
T T B e e B e FOR'21+530
apeslmekz | A2 DS PO AT AR E | 5000 | 50000 | SOILSAMPLES
Kjeldahl Mitrogen | 0.14 | 0.14 | 0.13 | 015 | 015 | 015 | 015 | 0.16 | 0.13 | 0.14 - - - FROM BUW14
(%6 dm) SITE
Cu (melks dm) 200 | 207 | 214 | 118 | 200 | 208 | 20.2 | 200 | 200 | 173 | 20 150 Z00
Zn (mgke dm) 586 | 36.8 | 560 | 369 | 336 | 42 | 357 | 540 | 540 | 482 | 100 T00 1500
Cr (rog/kz dm) 077 | 087 | 089 | 026 | 078 | 084 | 079 | 0.76 | 0.76 | 0.76 | 30 300 600
Pl (mzkz dm) 208 | 202 | 199 | 93 | 188 | 220 | 217 | 196 | 198 | 183 | 20 250 1,000
193 (e ke dm) 346 | 374 | 310 | 30.6 | 302 | 307 | 335 | 322 | 323 | 319 | 20 200 200
F.eference values from
Parameter 531 | s32 | =33 | s34 | s3s | =36 | s37 | s38 | s30 | s40 Order 756/1997,
less sensitive lond use
Narmal Alrer Tntorvemtion
tzbur Terwaleald Tlerwheald
P (pH wmitz) 76 | 81 | 84 | 72 | 75 | 78 | 71 | 75 | &5 | 7% - - - Table 6
Dy matter (95) B35 | 948 | &4 | 923 | 865 | B87 | 925 | 937 | B85 | 926 - - - SOIL RESULTS
Hhurmus (%6 dmm) 431 | 364 | 31 | 418 | 428 | 445 | 243 | 268 | 233 | 218 - - - FOR $31+-540
Sulphates (meks | 333 | 383 | 439 | 49% | 32 395 | 325 | 330 | 321 | 40 i =000 | z0.000 | SOILSAMPLES
dm) - — FROM BUW14
Ejeldahl Mitrogen | 0.14 | 0.14 | 016 | 015 | 015 | 014 | 015 | 015 | 015 | 014 - - - SITE
(o dm)
Cu (melkz dm) 244 | 225 | 257 | 250 | 263 | 234 | 263 | 273 | 279 | 278 | 20 150 200
In (mgks dm) 503 | 4.0 | 692 | 657 | 69.8 | 660 | 68.8 | 675 | 68.8 | 66.8 | 100 700 1,500
Cr (me ks dm) 0.72 | 0.78 | 0.67 | 091 | 0.80 | 0.74 | 0.B2 | 0.88 | 0.86 | 0.90 | 30 300 600
Pb (mz ke dm) 216 | 20.7 | 232 | 200 | 244 | 0.2 | 19.8 | 187 | 204 | 192 | 20 130 1,000
1 (e ke dm) 204 | 317 | 246 | 244 | 229 | 203 | 220 | 232 | 237 | 236 | 20 200 200
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Reference values from
Parameter 541 542 543 544 545 546 547 548 540 520 Order 756/1997,
i srsifeclepd e | Taple 7
xatur Tlerwabold Thereakald
PH (pH mits) 72 | &1 T4 | 72 77 | 81 77 | 78 74 | 69 - N N SOIL RES_ULTS
— — — — — — — — FOR S41+S50
Dirv matter (%) 912 952 933 | 957 954 244 934 | 853 9349 B2.7 - - - SOIL SAMPLES
Hurrme (%% dm) 1.90 5.09 5.01 4.79 393 4.23 354 233 212 357 - - - FROM BUW14
Sulphates (me'kg 329 33 331 250 272 283 227 208 207 207 - -
e - 5,000 | 50,000 SITE
Fjeldahl Mitrogen | 0.14 | 014 | 015 | 014 | 014 | 016 | 014 | 014 | 0.4 | 013 | - N N
:E'n;l dml'l
Cu (megks dm) I11.8 243 26.0 113 119 11.6 15.0 183 24.4 13.0 20 150 500
Zn (mg'ke dm) 572 606 683 | &02 338 652 726 66.2 68.9 662 100 700 1,500
Cr (me'ks dm) 0.71 0.76 0.80 | 069 0.82 0.78 0.74 .84 0.74 0.84 30 300 600
Pb (mz'kg dm) 1849 I1.8 0.9 173 19.5 0.5 19.0 18.9 0.5 0.4 20 220 1,000
Mi (me'ks dm) 19.1 19.7 11.2 1749 I1.2 30.5 30.0 30.0 318 320 20 200 00
Table 8
ANALITICAL RESULTS FOR GROUNDWATER SAMPLES
Parameter Well 1 Well 2 BReference values
(measure unit) [16]
pH (pH umits) 7 8 (measured at 20.2°C) 8.0 (meazured at 20.1°C) 6595
Conductivity (u8 cm™) 642 (measured at 20.27C) 614 (measured at 20.1°C) 2,300
Hardness (german degree) 16.5 19.4 min 5
Total mitrogen (mz1) 5.21 838 na
Nitrogen (mg/1) 19.2 314 30
Nitrates (mg/1) 0.089 0138 05
Ammonium (mg1) 0.071 0.149 05
Sulphates (mg/T) 185 167 230
COD (mz02T) 321 3.07 3
Fb (mg/T) 0.008 0.006 0.0
Cuimg1) 0.011 0.007 0.10
Zn (mgl) 0.049 0268 3
Cr (mgT) 0.001 0.001 0.05
Ni (mg/1) 0.01 0.01 0.0z
Fe (mz/T) 0.189 0.193 020
L7 ' —
': m =
<" \:" 4
Good Good Good Fig. 5. Site evaluation diagram
. quality of soil quality of groundwater noise levels not exeed
air quality status confirmed by 50 soil ) limits, situated below
samples 2 wells on site 65 dB(A)

Assessment of site BUW 14 site reveal a good quality of the environment

Interpretation of the test results obtained for the 50 soil
samples collected from the BUW14 site was performed
according to in force Romanian legislation [15], taken
into consideration reference values for chemical traces in
the soil for less sensitive use of land, as it correlates with
the commercial use of the area to be built here.

The results reveal that the soil samples quality is not
affected by the pollution.

Regarding the other quality analyzed parameters, not
regulated by the Order 756/1997 [15], it was found that:
pH regime of the soil was in the range neutral to low
alkaline; content of organic matter (humus) values were
ranging from 0.65 to 4.76% d.m., an average value of 2.99%
d.m. was found, which is consistent with the agricultural
use of the analyzed land; organic nitrogen content
expressed by the Kjeldahl Nitrogen indicator, highlights that
the obtained values are for agricultural land, with no
negative effect to the soil quality.

Groundwater quality

The analytical results obtained for groundwater are
presented in table 8, the results were compared with the
reference values in accordance with Romanian legislation
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[16] and the analyzed parameters fully meet the quality
conditions of drinking water.

Conclusions

The assessment of the environmental components, in
order to determine the quality of a BUW14 -10 ha area on
which an investment project will be developed, was made
to provide the relevant environmental information before
the project itself will be carried out. Also, there are all
necessary assurances that the land purchased as a
destination for logistic constructions was not previously
affected by the pollution or the agricultural activities carried
out on it. The assessment was carried out by air, soil,
groundwater and noise level measurements and analysis,
and objectively established that it was a unpolluted land,
being certain premises for the development of the
environment under the best environmental conditions. The
general conclusions were synthesized in the form of a
diagram, presented in figure 5.

All the relevant environmental aspects of the BUW14
site evaluation have provided clear premisis without
additional environmental costs to the owner, in order to be
able to develop in optimal conditions his new projects that

REV.CHIM.(Bucharest)¢ 69 ¢ No. 11 4 2018



includes logistics and office building in best quality
environment conditions.

This site evaluation, with a pronounced applicative
character, reveals once again how important is to assess
the environment before implementing a new project. The
evaluation costs are much smaller and easier for an owner
than in the situation where a new project is developed
without knowing the environmental conditions. The site
may have a residual contamination of an previous site
activity and could, in the absence of assessment, lead to
environmental obligations that may affect new investment
projects.
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