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Summary

A total of 12 physicochemical parameters in
water samples from the military units’ own water
wells were examined. The content of nitrates, chlori-
des, water hardness and pH range were in ac-
cordance with regulations obligatory in Poland in
all of the tested samples. In 30 % of military units
water exceeded the permitted content of manganese,
iron, turbidity and colour.

Water is one of the fundamental environmental
elements and is exposed to different contaminations
caused by human activity. This created the necessity
for permanent, careful quality control of drinking
water and water for household purposes.

In Poland requirements for quality of water used
for drinking and for household purposes are defined
in the Instructions issued by the Ministry of Health
and Social Welfare dated from May 4, 1990 (7).
The highest permissible values for physical features
and admissible content of chemical substances
(together 51 factors) are mentioned in Annex 1. Bac-
teriological requirements are described in Annex 2.

Improved version of official requirements for
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Souhrn

Celkem bylo vysSetfeno 12 fyzikdlné-chemickych
parametrii ve vzorcich vody z vlastnich studni vo-
Jjenskych jednotek. Obsah dusiénami, chloridi, tvr-
dost vody a rozsah pH byly v souladu s narizenimi,
ktera jsou zdvaznd v Polsku, u viech téchto testo-
vanych vzorku. U 30 % vojenskych jednotek voda
prekrodila povoleny obsah manganu, Zeleza, zdkalu

a barvy.

Voda je jednim ze zakladnich prvkil Zivotniho
prostfedi a je vystavena riznému zne€i$téni, které
je zpusobené lidskou ¢€innosti. To vytvofilo nutnost
stalé, peclivé kontroly kvality pitné vody a uZitko-
vé vody.

V Polsku jsou definovany poZadavky na kvalitu

pitné vody a uZitkové vody v instrukcich vydanych
ministerstvem zdravotnictvi a socidlnich véci ze
4. kvétna 1990 (7).
Nejvyssi ptipustné hodnoty fyzikalnich vlastnosti a
pfipustného obsahu chemickych latek (dohromady
51 faktori) jsou zminény v Dodatku 1. Bakteriolo-
gické pozadavky jsou popsany v Dodatku 2.

Zlep3ena verze oficidlnich poZadavki na kvali-
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water quality issued by the World Health Organiz-
ation was published in 1993 (2). It resulted in the
amendment of Polish requirements for water quality
and in the beginning of work on new project (8).

Water used for army lifehood purposes should
meet the same requirements as water for water
supply in general. Sanitary examinations of drink-
ing water and water for household purposes assigned
for the Polish Army are performed by the Military
Sanitary-Epidemiological Stations (Krakéw, Wroc-
faw, Bydgoszcz, Modlin, Gdynia - for Navy) and
by the Military Institute of Hygiene and Epidemio-
logy for Warsaw Garrison.

For water taken from the same water well
shortened tests are done which include the evalua-
tion of the following physicochemical parameters:
color, turbidity, smell, general hardness, chlorides,
ammonia, nitrate, manganese, iron or nitrite, oxid-
azibility and free chlorine if water is chlorinated.

The highest permissible iron (0.5 mg/l) and
manganese (0.1 mg/l) content is caused mainly by
their negative influence on water organoleptic
features and other household reasons but not by
healthy reasons.

Increased nitrate content in water is a result of
using excessive amount of fertilizers. Nitrates and
nitrites may cause many unprofitable changes in
human organism, mainly among small children i.e.
hemoglobin oxidation to methemoglobin (4). Harmful
effects are ascribed mainly to nitrites. Nitrates are
dangerous because they may be reduced to nitrites
in humans digestive system. Currently in Poland
nitrite content is not standardized in drinking water.
Nitrate content should not exceed 10 mg/1 (7).

Material and Methods

Total of 260 samples of potable water taken
from water wells in 21 units of Warsaw Garrison
were examined. 12 physicochemical parameters
were observed: color, turbidity, reaction, hardness,
chlorides, iron, manganese, ammonia, nitrate, oxid-
azibility and absorption. Ammonia, nitrite, nitrate,
iron and manganese contents were examined by
colorimetric method according to the procedures
described in the Hach Analysis Handbook, using
spectrophotometer DR-2000 (1). To determine am-
monia content Nessler reagent was used; nitrate -

tu vody, ktera byla vydana Svétovou zdravotnic-
kou organizaci, byla publikovdna v roce 1993 (2).
Meéla za nasledek upravu polskych poZadavki na
kvalitu vody a za¢atek praci na novém projektu (8).

Voda pouZivana pro ugely armady by méla spl-
fiovat stejné poZadavky jako voda urend pro zdso-
bovani civilniho obyvatelstva. Hygienicka vy3ette-
ni pitné vody a uzitkové vody, ktera je uréena pro
polskou armadu, jsou provadéna vojenskymi hygie-
nicko-epidemiologickymi stanicemi (Krakov, Wroc-
fav, Bydgoszcz, Modlin, Gdyn& - pro namofnic-
tvo) a Vojenskym ustavem hygieny a epidemiolo-
gie pro posadku ve Variavé,

Pro vodu, ktera je odebrana ze stejné studné, jsou
provadény zkracené testy, které zahrnuji hodnoceni
nasledujicich fyzikalné-chemickych parametrii: bar-
vy, zédkalu, zdpachu, vieobecné tvrdosti, chloridi,
¢pavku, dusi¢nanli, manganu, Zeleza nebo dusita-
ni, oxidovatelnosti a volného chléru, pokud je vo-
da chlérovana.

Nejvy33i pfipustny obsah Zeleza (0,5 mg/l) a
manganu (0,1 mg/l) je zavisly hlavné na jejich ne-
gativnich vlastnostech a na organoleptickych vlast-
nostech vody a dal$ich diivodech v domécnosti, ale
ne zdravotnich diivodech.

Zvy3eny obsah dusitanii ve vodé je disledkem
pouzZivani nadmé&mého mnoZstvi hnojiv. Dusi¢na-
ny a dusitany mohou zplisobit mnoho nepfiznivych
zmén v lidském organismu, zvlasté¢ u malych déti,
napf. oxidace hemoglobinu na methemoglobin (4).
Skodlivé udinky jsou zejména pFititany dusitantim.
Dusi¢nany jsou nebezpené, protoZze mohou byt
redukovany na dusitany v travici soustavé lidi. V
sou¢asné dob& v Polsku neni standardizovin obsah
dusitanti v pitné vodé. Obsah dusi¢nani by nemél
piekrotit 10 mg/1 (7).

Materidl a metody

Celkem bylo vysetfeno 260 vzorkl pitné vody
odebranych ze studni u 21 jednotek var$avské po-
sadky. Bylo sledovano 12 fyzikaln&-chemickych pa-
rametri: barva, zékal, reakce, tvrdost, chloridy, Ze-
lezo, mangan, &pavek, dusi¢nany, oxidovatelnost a
absorpce. Obsah &pavku, dusitanli, dusi¢nant, Ze-
leza a manganu byl vy3etfen kolorimetrickou me-
todou podle postupii popsanych v Hach Analysis
Handbook za pouziti spektrofotometru DR-2000
(1). K stanoveni obsahu &pavku bylo pouZito Nes-
slerovo €inidlo, pro redukci dusi¢nani byla pouzita
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reduction method using cadmium was used; to
determine nitrite - diazotization method was used;
manganese - PAN reagent was used, and iron -
Ferro-Ver method was used. To estimate water hard-
ness and chlorides content titration method was
used (1). While determining water hardness EDTA
solution was used for titration, and to indicate
chlorides - mercurimetric titration method was used.

Turbidity measurement in NTU nephelometric
turbidity units was done using turbidimeter Hach
model 2100N IS, enabling color compensation.

Color was determined by comparative method
according to the Polish norm using standardized
scale of platinic-cobaltic solutions (5). Oxidazibility
was indicated by permanganate method according
to the Polish norm (6).

Absorbance of the filter water samples was
measured in 1 cm cells on Hach spectrophotometer
DR-4000 at 254 nm.

Results and Discussion

Results of indication of 12 physicochemical
parameters in 260 water samples are presented in
Table 1. Total of 32.3 % samples showed that
permitted content of one or more parameters was
exceeded. Most often iron and manganese content
exceed was observed, often simultaneously. Mean
iron concentration was 0.90 mg/l. In Poland ac-
ceptable iron content in water is 0.5 mg/l. Exceed
of this element was found in 23.5 % of samples.
Permanent, high iron concentration over 2 mg/l
was found in three military units.

Manganese concentration in examined samples
was from 0.00 to 0.77 mg/l. Nearly 27 % of sam-
ples contained manganese exceeded permissible
content which is 0.1 mg/l. Only in four water wells
water contained increased manganese level while
iron content was proper.

Concentration of ammonia ranged from 0.00 to
3.92 mg/l N 3. Overstep of it’s permissible content
was found in 16,2 % of samples (permissible am-
monia content is 0.5 mg/l). Increased ammonia
content was not accompanied by nitrate and nitrite
or chlorides content and by oxidazilibity (perman-
ganate index). It demonstrates mineral origin of
ammonia but not the decomposition of organic
compounds.

Nitrate nitrogen concentration of 10 mg/l in
drinking water is permitted in Poland. In non of the

kadmiova metoda, k urleni dusitani metoda diazo-
tace, k uréeni manganu PAN-¢inidlo a k ur&eni Ze-
leza Ferro-Ver metoda. K urdeni tvrdosti vody a
obsahu chloridi byla pouZita titralni metoda (1).
PFi uréovani tvrdosti vody byl pouzit EDTA roztok
pro titraci a ke stanoveni chlorid byla pouZita
merkurimetrickad titratni metoda.

Méfeni zakalu bylo provedeno za pomoci nefe-
lometru Hach Model 2100N IS, ktery umoZiuje
kompenzaci barvy.

Barva byla urfena srovndvaci metodou podle
polské normy za pouziti standardizované stupnice
platino-kobaltovych roztoki (5). Oxidovatelnost by-
la uréena manganistanovou metodou podle polské
normy (6).

Absorbance vzorkli vody byla méfena v kyveté
na Hachové spektrofotometru DR-4000 pfi 254 nm.

N

Vysledky a diskuse

Vysledky indikace 12 fyzikalné-chemickych pa-
rametri ve 260 vzorcich vody jsou prezentovany v
tabulce 1. Celkem 32,3 % vzorki vykazovalo pre-
kro&eni povoleného obsahu jednoho nebo vice pa-
rametrii. Nejéastéji byl pozorovan zvySeny obsah
Zeleza a manganu, ¢asto souasné. Priméma kon-
centrace Zeleza byla 0,90 mg/l. V Polsku je pfi-
jatelny obsah Zeleza ve vodé& 0,5 mg/l. Piekrogeni
tohoto prvku bylo nalezeno u 23,5 % vzorki. Trva-
14 vysoka koncentrace Zeleza pfes 2 mg/l byla zjis-
téna u tfi vojenskych jednotek.

Koncentrace manganu u vy$etfenych vzorkl by-
la od 0,00 do 0,77 mg/l. TéméF 27 % vzorkt obsa-
hovalo mangan, ktery pfekrolil povoleny obsah,

. ktery je 0,1 mg/l. Jenom ve Ctyfech studnich voda

obsahovala zvySenou hladinu manganu, zatimco
obsah Zeleza byl spravny.

Koncentrace &pavku byla v rozsahu od 0,00 do
3,92 mg/l N nu3. Prekro&eni jeho pfipustného obsa-
hu bylo nalezeno u 16,2 % vzorki (pfipustny obsah
¢pavku je 0,5 mg/l). ZvySeny obsah &pavku nebyl
doprovézen obsahem dusi¢nani a dusitandi nebo
chloridii a oxidovatelnosti (manganistanovy index).
Demonstruje to minerdlni pivod &pavku, ale ne
rozklad organickych sloudenin.

V Polsku je povolena koncentrace 10 mg/l du-
si¢nanti v pitné vodé. V Zadném z vySetfenych vzor-
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Table 1

Results of shortened water tests (physicochemical parameters) from 21 military units having own water wells
Vysledky zkrdcenych testi vody (fyzikdlné-chemické parametry) od 21 vojenskych jednotek, které maji viastni studné

Parameter Unit Min. Max. Mean. % norm % detection | Highest permissible
value value value exceed content (Poland)
Parametr Jednotka Minimaélni | Maximaélni | Priméma % piekroleni | % zjisfovani | Nejvy33i pfipustny
hodnota hodnota hodnota normy obsah (Polsko)
g:::: mg PVl 3 50 16 20.0 100 20
T"Z"’““'I“" NTU 0.1 100 5.9 2.1 100 5 mg/l Si0,
anthm " pH 6.5 7.9 73 0 100 6.5-8.5
HT‘;':: mg/1CaCO; | 90 384 219 0 100 500
%':;’r'i';;' mg/l CI 1 246 20 0 100 300
ZL';::D mg/l Fe 0.0 14.5 0.90 235 88.5 0.5
M;I‘;"“;:;“ mg/l Mn 0.00 0.77 0.16 26.9 91.0 0.1
Ammonia
Crave | ™Mo [ 000 3.92 0.32 162 76.6 0.5
lel's‘i';:‘:y mg/l Nnos 0.0 5.7 0.9 0 90.4 10
g::::; mgNnoz | 0.000 0.068 0.003 . 84.6 ;
gx‘i;‘;:f:::.‘o‘; mg/ 0 0.64 8.32 2.17 - 100 :
AA';’S::: 1 em® 0.018 0.390 0.09 , 100 ;

examined water samples exceed of the norm was
found. In almost 10% of samples nitrates were not
found and the highest concentration indicated 5.7
mg/I N nos.

Nitrites were found in 84.6 % of examined
samples. Content ranged from 0.00 to 0.068 mg/I
N nos, in an average 0.003 mg/l. In non of the
samples exceed of chlorides, hardness and pH range
was found.

As an indicator of organic compounds content,
oxidability and absorbance measurement at 254 nm
were used. Oxidazibility ranged from 0.64 to 8.32
mg/l O,. For most of the samples it was lower than
3 mg/l O,. Water from three water wells indicated
oxidazibility over 4 mg/l O,. Increased oxidazibility
was accompanied by increased absorbance ranging
from 0.200 to 0.300 cm.

Water from seven water wells (Stupno, Rynia,

ki vody nebylo nalezeno pfekroeni normy. V té-
méf 10 % vzorki nebyly dusiénany nalezeny a nej-
vy38i koncentrace udéavala 5,7 mg/l N yos.

Dusitany byly nalezeny v 84,6 % vysetfenych
vzorki. Obsah byl v rozsahu od 0,00 do 0,068 mg/I
N no3, v priméru 0,003 mg/l. V Zidném ze vzorki
nebylo zji§t€no ptekroeni obsahu chloridd, tvrdos-
ti a rozsahu pH.

Jako indikétoru obsahu organickych slou¢enin
bylo pouZito oxidovatelnosti a méfeni absorbance

* pfi 254 nm. Oxidovatelnost byla v rozsahu od 0,64

do 8,32 mg/l O,. Pro vétSinu vzorkil byla niZi neZ
3 mg/l O,. Voda ze tfi studni udavala oxidovatel-
nost vice nez 4 mg/l O,. ZvySena oxidovatelnost
byla doprovazena zvy3enou absorbanci, kterd byla
v rozsahu od 0,200 do 0,300 cm™.

Voda ze sedmi studni, coZ tvoti 30 % z vy3etfe-
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Malocice, Nasielsk, Struga, Géra Kalwaria, Hele-
néw), what makes 30 % of examined ones, did not
always meet the requirements considering exceeded
content of iron, manganese, ammonia, turbidity
and color.

Both methods and quality requirements for
potable water used by the Polish Army during
peacetime and wartime are the same. However in
some dangerous situations shortened tests are
extended to arsenic, cyanide, combat gases and
radioactive substances examinations. At the same
time, because of joining NATO, military standards
are adapted to STANAG which is different in
some requirements for some physicochemical para-
meters.

Conclusions

1. In non of examined samples exceed of nitrate,
chlorides, hardness and pH range was found.

2. Water in 30 % of military units did not always
meet the requirements of Ministry of Health
and Social Social Welfare Instructions in respect
of iron, manganese, ammonia content and color
and turbidity.
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nych studni (Stupno, Rynia, Malocice, Nasielsk,
Struga, Géra Kalwaria, Helenéw), vZdycky nespl-
fiovala pozadavky ohledné pfekroteného mnoZstvi
Zeleza, manganu, ¢pavku, zikalu a barvy.

Obé metody a poZzadavky na kvalitu pitné vody
pouZivané polskou armadou v dobé miru a valky
jsou stejné. AvSak v nékterych nebezpeénych si-
tuacich jsou zkracené testy rozSifeny o vy3etfeni na
pfitomnost arzénu, kyanidu, bojovych plyni a ra-
dioaktivnich latek. Zaroveni vzhledem k tomu, Ze
se Polsko stalo ¢lenem NATO, jsou vojenské nor-
my pfizpisobeny STANAGU, ktery je rozdilny v
nékterych pozadavcich na fyzikaln&-chemické para-
metry.

Zavér

1. V Zidném z vysetfenych vzorkl nebylo zjist&-
no pfekrofeni mnoZstvi dusiénanti, chloridi, tvr-
dosti vody a rozsahu pH.

2. Voda ve 30 % vojenskych jednotek ne vidy
splifovala poZadavky instrukci ministerstva zdra-
votnictvi a socidlnich véci co se tykd obsahu
Zeleza, manganu, ¢pavku, barvy a zdkalu.
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