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General information about the station 

The pilot station is located in the seaside district in
Gdansk, close to the outlet of the „Kołobrzeska”
stormwater collector to the Bay of Gdansk.

The „Kołobrzeska” collector discharges stormwater from
the catchment area of approximately 1,735.2 hectare
(i.e. 17.35 square kilometers). It’s a highly urbanized
catchment area.



Technological scheme of the station 

Technological scheme of the wetland system (fractional-pilot installation). 1 - sedimentation tank. 2 - 1st stage
bed with subsurface vertical flow (SSVF). 3 - 2nd stage bed with subsurface horizontal flow (SSHF). 4 - reservoir
with variable bed depth. 5 - purified water storage tank.



Water quality parameters tested at the pilot 
station

Additional laboratory analyses: microplastics, total nitrogen and forms of nitrogen, total
phosphorus, BOD5, COD, TOC, general suspensions, heavy metals (Zinc, Cadmium, Copper, Nickel,
Lead, Mercury), polycyclic aromatic hydrocarbons, phthalates, bacteria (Escherichia coli,
Enterococci).

Stormwater is continuously (24/h) monitored by
probes before and after treatment:
1. pH
2. Temperature
3. Redox
4. Conductivity
5. Turbidity and solids content
6. dissolved oxygen



Research results – additional parameters
Heavy metals 

Inlet 
concentration

Outlet
concentration

Removal 
effectiveness

Load
removal rate

[mg/m3] [mg/m3] [%] [mg/m2/d]
Zinc 158 ÷ 252 52 ÷ 63 62 ÷ 88 11.14 ÷ 17.39
Copper 24 ÷ 83 0 ÷ 44 26 ÷ 100 1.85 ÷ 4.25
Nickel 3 ÷ 8 2 ÷ 4 36 ÷ 66 0.12 ÷ 0.30
Lead 0 ÷ 18 0 ÷ 9 0 ÷ 100 0 ÷ 1.36
Mercury 0.15 ÷ 0.4 0.01 ÷ 0.07 56 ÷ 98 0.01 ÷ 0.02

PAHs – completly removed

Microbial contamination (E.coli, Enterococci) –
over 90 % removal effectiveness  

Inlet 
concentration

Outlet 
concentration

Removal 
effectiveness

Load
removal rate

[mg/L] [mg/L] [%] [g/m2/d]
Total suspended
solids - TSS

1.28 ÷ 5.66 0.31 ÷ 0.55 72 ÷ 96 0.09 ÷ 0.59

Chemical oxygen
demand - COD

7 ÷ 39 6 ÷ 18 8 ÷ 75 0.03 ÷ 3.48

Biochemical oxygen
demand - BOD5

3 < 3 100 0.42

Total nitrogen
TN

1.51 ÷ 2.13 0 ÷ 1.32 62 ÷ 100 0.1 ÷ 0.21

Ammonium-
nitrogen
N-NH4

0.5 ÷ 0.56 < 0,5 100 0.003 ÷ 0.038

Nitrite-nitrogen
N-NO2

0.003 ÷ 0.12 < 0,003 100 0.002 ÷ 0.009

Nitrate-nitrogen
N-NO3

0.1 ÷ 0.5 0 ÷ 0.2 54 ÷ 100 0.006 ÷ 0.03

Total phosphorus
TP

0.14 ÷ 0.35 0.02 ÷ 0.03 82 ÷ 96 0.01 ÷ 0.025

Total organic carbon 
- TOC

3.37 ÷ 9.81 2.04 ÷ 7.9 24 ÷ 66 0.09 ÷ 0.90



Research results – microplastics

Polyethylene 
(PE)

Polypropylene 
(PP) Polyester Polyamide 

(PA)
Acrylic Polyvinyl chloride 

(PVC)
Polystyrene 

(PS)
Polyurethane 

(PU)
Alkyd

IN 100,72 70,47 94,87 9,37 0,65 0,56 3,65 1,54 104,77
OUT 3,17 0,45 23,61 0,84 0 0 0 0,08 0
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The largest weight share in the total mass of microplastics is
attributed to: polyethylene, polypropylene, polyester and alkyd.

The reduction (%) results are very promising:

1. Polyethylene: (IN) = 100,72 μg/m3, (OUT) = 3,17 μg/m3 (96,8%)

2. Polypropylene: (IN) = 70,47 μg/m3, (OUT) = 0,45 μg/m3 (99,4%)

3. Polyester: (IN) = 94,87 μg/m3, (OUT) = 23,61 μg/m3 (75,1%)

4. Alkyd: (IN) = 104,77 μg/m3, (OUT) = 0 μg/m3 (100%)


08.2020

										8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Redoks		Zbiornik 1		Średnia		314.908		156.935		414.849		439.235		416.621		379.133		365.608		367.198		368.596		361.672		372.390		372.484		369.458		367.376		356.084		365.649		367.098		360.520		367.644		373.030		381.942		390.847		399.149		416.258		411.229		428.350		414.208		409.725		413.779		405.554		398.998		397.372		390.900		394.516		451.395		504.009		494.604		492.817		480.191		454.459		439.637		430.566		436.744		444.779		457.289		456.934		454.452		449.545		448.248		449.189		445.317		436.656		417.401		446.234		476.425		481.176		478.480		479.899		475.370		464.402		456.874								454.081												416.258

								Min		0.000		-163.900		265.300		396.000		382.300		327.300		324.800		0.000		320.490		292.490		344.500		313.500		303.800		330.800		258.599		327.900		320.300		261.999		313.990		295.490		282.700		303.300		251.700		320.500		299.800		420.109		372.000		375.009		382.300		371.800		375.400		375.400		371.700		0.000		385.400		499.000		469.109		487.400		472.000		441.700		426.500		426.700		430.500		419.300		446.400		447.700		447.609		437.300		440.609		440.900		437.500		424.500		402.900		423.900		468.200		478.109		468.200		474.000		468.700		457.609		447.500								451.500

								Max		396.000		396.000		468.800		464.000		437.300		403.200		383.509		396.000		392.900		372.509		388.800		405.800		405.700		379.000		376.500		381.900		385.400		385.700		382.300		390.700		404.800		417.400		427.000		437.000		430.400		437.200		437.609		423.609		424.609		420.500		413.200		409.509		412.200		404.000		502.400		510.999		503.000		502.200		489.300		465.400		454.400		434.400		440.700		458.000		462.200		468.109		460.400		459.200		454.400		457.609		451.000		447.609		427.800		468.200		482.609		485.400		485.400		485.400		482.500		471.000		456.400								455.300

						Zbiornik 5		Średnia		bd		bd		179.082		149.962		187.582		209.458		247.589		281.615		300.474		292.731		284.292		239.812		167.333		129.493		131.596		98.843		102.514		121.068		206.182		327.756		209.789		217.915		248.681		253.779		243.132		299.338		283.923		264.732		319.412		232.254		233.504		204.957		267.555		235.109		176.319		182.920		109.558		133.714		159.403		295.712		176.123		183.415		129.254		113.513		84.451		96.469		98.830		161.368		237.816		263.749		273.474		273.353		273.529		169.535		105.613		165.561		238.053		283.175		288.793		297.164		297.146

								Min		bd		bd		127.500		93.000		131.600		182.500		213.800		179.100		261.700		113.700		58.709		3.500		-35.110		-45.800		13.600		-24.100		-9.800		-34.200		6.300		27.500		-3.300		-17.000		8.800		41.400		-23.900		13.500		61.900		112.700		192.900		24.200		16.490		60.900		31.100		-17.000		6.500		38.000		0.100		-34.200		-32.000		272.000		-15.500		10.209		-27.399		-50.300		-17.000		13.900		51.500		75.600		202.900		225.100		251.400		252.600		168.800		-27.500		-34.200		130.900		172.200		266.700		278.799		289.299		289.299

								Max		bd		bd		389.007		189.600		204.200		241.000		282.490		313.000		318.474		327.200		330.509		341.009		329.900		203.200		200.900		209.900		211.700		223.100		276.099		311.799		315.990		316.990		328.500		344.400		336.799		347.000		351.299		347.700		354.700		358.000		344.400		340.299		346.799		351.900		241.100		221.700		166.700		196.300		216.900		303.599		230.700		234.200		210.000		203.200		179.100		189.400		177.900		223.900		255.500		279.000		285.799		289.490		289.599		232.000		203.200		195.400		272.099		292.700		295.990		299.599		303.599



										8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				pH		Zbiornik 1		Średnia		7.58		7.56		7.29		7.24		7.34		7.62		7.71		7.68		7.68		7.88		7.69		7.71		7.71		7.69		7.67		7.66		7.72		7.68		7.64		7.66		7.70		7.66		7.68		7.68		7.67		7.62		7.75		7.75		7.69		7.71		7.77		7.72		7.76		7.78		7.34		7.31		7.48		7.54		7.71		7.85		7.74		7.76		7.71		7.72		7.65		7.57		7.69		7.79		7.79		7.73		7.80		7.90		7.90		7.81		7.69		7.75		7.80		7.76		7.87		7.87		7.89		7.94		7.95		7.85

								Min		7.38		7.38		6.93		6.92		7.06		7.37		7.55		7.56		7.60		7.81		7.62		7.64		7.50		7.61		7.59		7.58		7.61		7.56		7.55		7.57		7.58		7.58		7.55		7.56		7.57		7.54		7.59		7.66		7.61		6.54		7.65		7.62		7.60		7.70		7.13		7.07		7.41		7.42		7.68		7.83		7.71		7.70		7.67		7.61		7.59		7.50		7.60		7.74		7.74		7.71		7.73		7.85		7.83		7.63		7.54		7.70		7.76		7.73		7.78		7.81		7.86		7.88		7.87		7.83

								Max		8.15		7.70		7.61		7.78		7.60		8.05		8.01		7.88		7.88		7.93		7.90		7.91		7.96		7.88		8.00		7.93		8.08		8.10		7.93		8.03		8.30		8.08		8.24		8.32		8.21		7.83		8.19		8.21		8.08		8.00		8.05		7.97		7.87		7.90		7.75		7.50		7.93		7.69		7.75		7.91		7.77		7.83		7.77		8.12		7.86		7.89		7.77		7.83		7.85		7.80		7.86		7.96		7.97		7.94		7.73		7.78		7.85		7.80		8.28		7.93		7.92		7.99		7.99		7.87

						Zbiornik 5		Średnia		bd		bd		7.68		7.73		7.76		7.74		7.79		7.71		7.69		7.96		7.60		7.54		7.57		7.54		7.51		7.54		7.54		7.60		7.54		7.53		7.56		7.54		7.58		7.57		7.55		7.37		7.54		7.52		7.46		7.49		7.53		7.59		7.59		7.44		7.50		7.37		7.52		7.54		7.60		7.54		7.41		7.47		7.44		7.56		7.45		7.48		7.59		7.67		7.70		7.70		7.69		7.72		7.69		7.66		7.62		7.86		7.99		7.97		8.12		7.95		7.90		7.89		7.93		7.88

								Min		bd		bd		3.62		7.68		7.69		7.65		7.58		7.58		7.52		7.76		7.46		7.39		7.31		7.28		7.33		7.34		7.37		7.27		7.32		7.32		7.26		7.26		7.25		7.29		7.24		7.21		7.27		7.28		7.24		6.57		7.26		7.24		7.24		7.32		7.35		7.24		7.31		7.32		7.29		7.33		7.32		7.35		7.25		7.34		7.22		7.34		7.48		7.60		7.67		7.67		7.67		7.68		7.64		7.55		7.48		7.69		7.86		7.80		7.82		7.79		7.71		7.76		7.76		7.74

								Max		bd		bd		7.72		7.92		7.95		8.05		8.21		8.08		8.32		8.86		8.01		7.93		8.45		8.23		8.31		8.33		8.26		8.50		8.40		8.45		8.63		8.57		8.67		8.72		8.69		8.17		8.80		8.80		8.78		8.93		8.96		8.95		9.07		8.96		8.76		7.56		8.99		9.00		8.96		8.68		7.77		7.90		8.46		9.08		9.00		8.37		7.78		7.78		7.74		7.88		7.77		7.90		7.75		8.00		7.93		8.15		8.82		8.94		9.07		8.86		8.55		8.78		8.59		8.66

										8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Przewodność		Zbiornik 1		Średnia		587.433		588.677		366.303		301.454		337.115		392.154		388.607		385.261		383.768		380.208		376.094		369.330		364.650		362.146		357.819		355.816		353.736		349.872		348.271		346.181		343.806		341.986		338.715		335.997		334.167		333.736		356.392		367.983		365.076		393.316		462.184		504.826		591.750		657.913		255.726		265.889		421.521		497.306		560.438		468.094		612.205		602.038		584.094		431.184		413.837		371.537		404.476		464.483		454.581		452.235		499.111		547.533		481.339		304.349		228.975		309.867		371.439		380.967		426.615		478.381		459.871		461.299		435.310		448.635

								Min		568.000		408.000		232.000		231.000		265.000		387.000		382.000		374.000		377.000		374.000		367.000		362.000		292.000		354.000		347.000		349.000		347.000		341.000		344.000		338.000		336.000		336.000		328.000		325.000		326.000		328.000		330.000		357.000		358.000		351.000		435.000		488.000		516.000		514.000		184.000		166.000		352.000		439.000		526.000		423.000		585.000		585.000		525.000		385.000		395.000		326.000		382.000		429.000		419.000		433.000		469.000		522.000		353.000		173.000		170.000		268.000		349.000		366.000		400.000		451.000		434.000		451.000		417.000		423.000

								Max		645.000		609.000		438.000		350.000		411.000		401.000		394.000		393.000		390.000		387.000		384.000		376.000		372.000		368.000		366.000		364.000		360.000		357.000		354.000		353.000		350.000		349.000		347.000		343.000		340.000		339.000		376.000		376.000		371.000		451.000		490.000		520.000		651.000		698.000		511.000		356.000		454.000		578.000		620.000		519.000		628.000		620.000		611.000		526.000		422.000		421.000		433.000		489.000		497.000		473.000		528.000		568.000		573.000		384.000		278.000		358.000		400.000		406.000		458.000		492.000		488.000		472.000		474.000		478.000

						Zbiornik 5		Średnia		bd		bd		555.104		551.981		515.775		493.316		481.621		473.247		471.738		397.137		457.573		445.979		437.757		432.358		424.316		422.406		421.795		415.059		410.681		408.615		405.625		402.826		398.719		395.497		391.891		391.962		388.420		385.948		384.559		381.514		380.299		376.750		376.344		375.795		367.854		364.964		362.712		361.330		359.559		415.465		357.469		356.451		352.069		346.535		345.646		353.840		383.982		395.932		404.174		415.316		423.476		436.985		447.444		452.889		461.569		442.469		357.839		352.356		365.104		373.635		387.775		408.294		412.464		415.823

								Min		bd		bd		548.000		539.000		494.000		478.000		468.000		446.000		463.000		362.000		440.000		435.000		429.000		418.000		413.000		414.000		415.000		407.000		402.000		398.000		397.000		396.000		389.000		387.000		385.000		386.000		379.000		376.000		378.000		372.000		372.000		369.000		368.000		366.000		357.000		359.000		355.000		355.000		352.000		406.000		352.000		351.000		341.000		339.000		340.000		340.000		359.000		387.000		392.000		405.000		416.000		423.000		440.000		443.000		440.000		394.000		339.000		336.000		355.000		362.000		378.000		395.000		405.000		406.000

								Max		bd		bd		560.000		561.000		549.000		511.000		495.000		487.000		478.000		396.000		473.000		454.000		447.000		444.000		438.000		432.000		429.000		424.000		420.000		417.000		415.000		411.000		408.000		404.000		399.000		397.000		397.000		395.000		391.000		391.000		388.000		385.000		383.000		384.000		375.000		371.000		369.000		368.000		366.000		424.000		363.000		362.000		360.000		354.000		351.000		373.000		402.000		402.000		419.000		428.000		432.000		453.000		460.000		461.000		479.000		483.000		400.000		369.000		374.000		385.000		400.000		418.000		423.000		424.000

										8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Mętność		Zbiornik 1		Średnia		19.08		14.96		24.94		23.40		14.63		6.45		7.93		8.87		9.46		8.07		9.40		7.72		8.89		8.42		7.54		7.32		7.22		6.92		5.43		4.21		7.12		3.88		3.98		3.34		3.38		3.65		3.35		3.65		3.49		4.00		5.271		6.818		5.603		4.722		15.462		9.328		4.896		5.038		6.231		4.77		6.15		3.78		3.87		6.70		9.42		11.55		7.69		5.22		8.47		5.34		4.72		5.07		8.06		16.23		14.87		8.81		7.04		6.65		5.55		6.51		11.21		9.55		7.28		5.29

								Min		15.45		9.02		15.05		17.13		4.70		4.32		6.19		6.27		4.86		5.14		4.66		5.03		4.81		5.15		4.61		3.39		3.88		3.35		3.34		3.04		3.11		2.19		2.57		2.36		2.36		2.68		2.66		2.92		2.65		2.94		3.97		5.74		3.05		2.87		11.67		5.87		3.35		4.07		5.5		3.01		3.78		3.04		2.61		3.35		6.10		3.78		5.53		4.17		4.80		2.30		2.03		1.80		1.77		6.65		10.84		6.96		5.24		5.67		4.78		5.11		7.72		5.92		5.88		4.00

								Max		110.48		35.91		113.43		60.61		130.93		48.63		56.43		78.98		57.14		28.61		51.86		40.12		45.87		383.88		34.94		29.19		28.27		27.86		32.72		7.90		434.53		19.11		20.61		8.47		68.64		112.92		10.56		6.94		12.12		44.47		35.44		118.58		22.47		16.68		35.16		16.23		10.39		8.74		24.08		24.90		47.92		32.78		23.65		18.48		47.27		20.05		32.44		22.63		52.68		308.31		10.61		20.65		313.36		1733.30		30.15		13.83		66.60		9.64		8.79		14.74		30.44		42.33		15.26		18.74

						Zbiornik 5		Średnia		bd		bd		22.93		19.68		11.20		10.25		10.55		10.29		10.94		12.99		12.64		14.14		15.25		16.82		17.35		17.99		18.18		18.22		16.42		15.52		14.25		13.09		12.38		11.55		10.58		10.88		10.45		10.08		9.16		9.18		9.04		8.87		8.11		7.87		7.81		7.61		7.36		6.57		5.50		1.72		4.36		3.95		4.08		3.81		3.53		3.46		3.05		2.53		2.09		1.67		1.44		1.23		2.59		2.45		4.04		3.11		3.55		3.56		3.36		3.11		3.02		2.49		2.14		1.77

								Min		bd		bd		21.19		15.00		8.59		8.76		9.65		8.44		9.35		11.11		10.62		12.05		12.60		12.29		14.82		13.25		13.45		11.90		12.75		10.41		10.49		10.24		8.76		8.62		7.60		8.48		7.37		7.31		7.50		6.90		6.75		6.38		6.37		6.82		5.62		5.57		4.95		4.02		3.34		1.57		2.73		2.52		2.47		2.33		2.35		2.59		2.56		2.06		1.70		1.43		1.31		1.09		1.06		2.21		2.31		2.60		2.65		3.12		3.12		2.82		2.74		2.20		1.74		1.61

								Max		bd		bd		24.24		23.80		15.11		12.60		11.24		11.74		12.76		13.42		14.00		18.80		21.58		22.69		19.68		21.26		19.93		22.74		17.77		16.78		15.42		14.59		13.56		12.28		11.38		11.71		11.21		10.96		10.06		12.75		9.60		9.75		8.91		17.03		11.70		9.08		8.56		8.32		6.57		2.97		5.55		4.37		4.86		4.32		3.76		4.47		3.54		3.18		2.51		1.92		1.60		1.55		4.19		3.13		30.17		4.95		4.77		4.62		3.88		3.89		4.79		2.86		2.56		2.13

										8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Tlen
rozpuszczony		Zbiornik 1		Średnia		3.23		0.66		1.66		2.37		2.72		2.14		1.29		1.24		0.96		1.29		1.33		1.64		1.61		1.51		1.56		1.59		1.71		1.67		1.56		1.90		2.05		2.11		2.24		2.15		1.82		2.14		2.48		2.31		2.19		2.34		2.33		2.49		4.52		6.64		5.22		5.28		5.01		4.30		5.16		4.74		4.60		4.19		3.88		4.21		3.42		5.27		6.06		5.81		6.05		5.96		6.32		6.98		7.64		7.95		7.71		6.95		6.84		6.69		6.71		6.62		6.122		5.70		6.02		6.05

								Min		0.95		0.00		0.00		0.38		0.37		1.25		0.81		0.57		0.59		0.85		0.85		1.18		1.14		0.80		0.96		1.07		1.31		1.07		1.20		1.31		1.54		1.37		1.41		1.48		1.11		1.52		1.94		1.90		1.60		1.66		1.65		1.88		2.02		6.14		4.36		4.57		3.76		2.71		4.45		4.43		4.30		3.70		3.17		3.56		2.91		2.27		5.59		5.43		5.43		5.52		5.73		6.20		6.58		6.87		7.09		6.41		6.30		6.23		6.28		6.19		5.32		5.08		5.40		5.51

								Max		5.26		2.45		2.98		4.35		4.74		3.37		1.88		2.09		2.62		2.23		2.11		2.57		2.37		2.93		2.10		2.67		2.42		2.44		2.10		2.76		2.88		3.32		3.44		4.30		2.66		3.09		3.83		3.19		3.14		4.21		3.32		3.51		6.49		7.12		6.50		5.95		5.91		6.02		6.19		5.10		4.90		4.73		4.64		5.40		4.24		7.13		6.65		6.17		6.68		6.44		6.89		7.84		8.82		8.55		8.34		7.43		7.47		7.28		7.15		7.12		6.96		6.35		6.73		6.62

						Zbiornik 5		Średnia		bd		bd		3.71		3.76		4.09		3.37		2.61		2.51		2.43		2.22		2.63		2.58		2.49		2.64		2.59		2.74		2.49		2.53		2.68		2.75		2.86		2.86		3.00		2.85		2.86		3.05		3.21		3.12		3.36		3.32		3.29		3.39		3.46		3.36		3.35		3.52		3.43		3.55		3.80		6.16		3.79		3.68		3.44		3.62		3.82		3.98		4.68		5.51		5.96		6.20		6.55		7.04		7.23		6.36		5.79		6.95		7.74		7.20		7.03		6.89		6.28		6.05		6.15		6.18

								Min		bd		bd		3.52		3.43		3.60		2.72		1.67		1.36		1.98		1.68		2.05		1.89		1.63		1.79		1.66		2.01		1.81		1.87		1.91		2.01		2.28		1.83		2.29		2.18		1.62		2.52		2.72		2.13		2.17		2.66		2.53		2.78		2.68		2.65		2.62		3.02		2.94		3.02		2.97		5.69		3.40		3.14		2.95		3.20		3.26		3.63		4.00		4.92		5.35		5.65		6.03		6.28		6.46		5.65		5.18		5.89		6.98		6.64		6.44		6.28		5.79		5.67		5.51		5.69

								Max		bd		bd		4.05		4.32		4.71		3.92		3.44		3.51		3.09		2.74		3.13		3.59		3.48		3.59		3.62		3.65		3.41		3.58		3.40		3.60		3.88		3.83		3.81		3.63		3.64		3.65		4.14		3.83		4.20		4.11		4.00		4.00		3.96		3.83		3.82		3.82		4.27		4.38		4.55		6.64		4.35		4.08		3.93		3.92		4.47		4.45		5.53		6.32		6.53		6.78		7.04		7.81		8.09		7.06		6.37		7.89		7.88		7.74		7.53		7.36		7.01		6.48		6.61		6.61

										8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Temperatura		Zbiornik 1		Średnia		21.32		22.43		20.41		19.00		19.46		19.08		18.80		19.92		19.66		18.97		17.00		16.16		17.11		16.98		18.22		17.64		16.21		19.45		19.82		18.16		18.29		18.96		20.42		21.88		23.16		18.90		16.82		17.35		17.96		18.03		18.06		20.17		19.21		18.71		18.89		17.81		16.50		16.44		17.77		12.98		16.44		16.11		16.78		16.39		15.62		14.77		13.86		14.71		13.65		13.55		11.01		9.88		10.73		11.05		11.47		10.10		9.12		9.41		9.61		10.68		13.48		14.11		12.97		13.57

								Min		19.11		19.63		18.80		16.73		17.30		16.93		17.26		17.21		18.60		16.18		16.44		15.12		14.70		15.87		15.01		15.23		14.70		16.07		17.50		15.34		14.60		17.02		16.65		17.61		19.84		15.98		13.08		13.77		16.64		14.18		14.03		15.22		16.27		15.96		14.41		16.64		14.18		14.38		15.70		11.63		15.75		15.42		15.44		13.88		14.08		12.68		12.68		12.97		12.48		10.73		9.73		7.91		10.28		10.17		10.73		9.08		8.11		7.20		8.53		9.61		11.03		12.97		11.92		11.63

								Max		23.91		26.11		24.36		21.08		21.66		21.17		20.88		23.28		21.46		22.36		18.49		17.30		20.03		18.00		22.26		20.63		17.75		23.91		22.98		21.37		22.67		21.27		25.61		26.62		27.34		22.77		21.89		22.02		20.69		23.08		22.26		25.81		21.96		21.86		21.17		19.01		19.49		19.21		20.99		16.46		17.22		16.93		17.80		19.84		17.02		16.18		15.12		18.00		14.81		17.22		12.78		11.30		11.30		12.11		12.30		10.85		10.73		12.68		10.85		11.82		16.55		15.98		13.78		16.46

						Zbiornik 5		Średnia		bd		bd		21.67		19.16		20.07		19.79		19.48		20.28		19.62		18.89		17.28		16.62		17.03		17.35		18.10		17.92		16.93		18.87		19.72		18.61		18.58		19.16		20.00		21.10		22.47		19.64		17.50		17.35		17.81		17.68		17.79		19.11		20.27		20.39		19.78		18.68		17.22		16.70		17.22		17.24		16.74		16.36		16.77		16.04		16.12		15.42		14.08		14.21		13.26		12.62		10.54		9.22		10.53		10.30		10.61		9.04		8.09		8.26		8.66		9.90		12.29		13.39		12.51		12.96

								Min		bd		bd		19.97		17.34		17.54		17.82		18.32		18.12		18.72		16.96		16.68		16.11		15.66		16.57		16.03		16.57		16.20		16.77		18.32		17.05		16.48		18.03		17.86		18.63		20.52		17.63		15.72		15.57		17.14		15.58		16.01		16.96		18.23		18.82		18.94		17.93		16.20		15.68		16.29		16.57		16.39		15.99		16.01		14.83		15.36		14.63		13.30		13.30		12.42		11.10		9.53		7.84		10.30		10.09		10.09		8.16		7.32		6.92		7.74		9.00		10.53		12.62		11.76		11.56

								Max		bd		bd		23.30		20.81		22.95		21.59		21.00		23.01		20.52		20.91		18.50		17.25		18.53		17.82		19.76		19.03		17.63		21.10		20.91		19.97		20.52		20.05		22.19		23.57		24.12		23.01		19.14		18.82		18.62		19.76		19.49		21.30		22.91		21.96		20.34		19.96		18.04		17.63		18.32		17.99		17.34		16.96		17.22		17.25		16.96		16.20		14.94		15.90		14.01		14.01		12.04		10.91		10.99		10.53		11.45		10.09		9.00		10.09		9.86		11.10		14.22		14.53		13.11		14.83

										8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20		sr		med.

						Zbiornik 1		16		28		6		20		12		12		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		23.298		18.659		18.058		19.279		10.26		11.962		19.643		19.30		18.42		19.02		16.47		9.98		4.22		47.77		5.36		4.12		4.49		3.97		3.01		4.69		3.74		28.76		9.96		5.28		4.83		4.86		5.48		6.90		6.02		4.38		4.53		4.54		4.13		3.06		2.99		4.19		0.00		0		11		5.4215

						Zbiornik 2		17		0		23		22		18		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8		11		3.06		7.235		12.064		16.437		20.41		10.798		13.049		21.92		21.96		22.04		22.55		22.32		14.97		5.11		8.46		15.40		17.04		16.90		16.82		16.86		16.17		16.73		6.57		14.31		16.19		16.40		16.41		16.23		15.91		15.85		16.08		16.68		16.70		16.76		14.54		0.00		2.01		0.00		0		15		16.208

						Zbiornik 3		14		0		19		15		12		9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2.301		5.41		4.966		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		8.30		10.90		9.28		11.87		9.97		10.17		11.64		13.29		5.29		10.79		14.14		13.48		12.58		11.67		12.63		11.15		10.91		10.99		11.10		11.42		8.31		0.00		0.00		0.00		0		10.95		8.7925

						Zbiornik 4		10		12		11		10		9		8		2		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2.326		1.101		0		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		8.15		11.27		11.10		11.59		10.53		10.52		10.57		12.53		5.30		8.46		11.56		11.54		10.44		10.64		11.00		11.12		12.00		11.00		11.37		10.84		8.02		0.00		0.00		0.00		0		10.45		8.3045







Arkusz1

								8/23/20		8/24/20		8/25/20		8/26/20		8/27/20		8/28/20		8/29/20		8/30/20		8/31/20		9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20		10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Zbiornik 1		16		28		6		20		12		12		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		23.298		18.659		18.058		19.279		10.26		11.962		19.643		19.30		18.42		19.02		16.47		9.98		4.22		47.77		5.36		4.12		4.49		3.97		3.01		4.69		3.74		28.76		9.96		5.28		4.83		4.86		5.48		6.90		6.02		4.38		4.53		4.54		4.13		3.06		2.99		4.19		0.00		0

				Zbiornik 2		17		0		23		22		18		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8		11		3.06		7.235		12.064		16.437		20.41		10.798		13.049		21.92		21.96		22.04		22.55		22.32		14.97		5.11		8.46		15.40		17.04		16.90		16.82		16.86		16.17		16.73		6.57		14.31		16.19		16.40		16.41		16.23		15.91		15.85		16.08		16.68		16.70		16.76		14.54		0.00		2.01		0.00		0

				Zbiornik 3		14		0		19		15		12		9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2.301		5.41		4.966		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		8.30		10.90		9.28		11.87		9.97		10.17		11.64		13.29		5.29		10.79		14.14		13.48		12.58		11.67		12.63		11.15		10.91		10.99		11.10		11.42		8.31		0.00		0.00		0.00		0

				Zbiornik 4		10		12		11		10		9		8		2		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2.326		1.101		0		0		0		0		0		0.00		0.00		0.00		0.00		0.00		0.00		8.15		11.27		11.10		11.59		10.53		10.52		10.57		12.53		5.30		8.46		11.56		11.54		10.44		10.64		11.00		11.12		12.00		11.00		11.37		10.84		8.02		0.00		0.00		0.00		0

						Zbiornik 1		Zbiornik 2		Zbiornik 3		Zbiornik 4

						16		17		14		10

				8/23/20		28		0		0		12

				8/24/20		6		23		19		11

				8/25/20		20		22		15		10

				8/26/20		12		18		12		9

				8/27/20		12		5		9		8

				8/28/20		0		0		0		2

				8/29/20		0		0		0		0

				8/30/20		0		0		0		2

				8/31/20		0		0		0		0

				9/1/20		0		0		0		0

				9/2/20		0		0		0		0

				9/3/20		0		0		0		0

				9/4/20		0		0		0		0

				9/5/20		0		0		0		0

				9/6/20		0		0		0		0

				9/7/20		0		0		0		0

				9/8/20		0		0		0		0

				9/9/20		0		0		0		0

				9/10/20		0		0		0		0

				9/11/20		0		0		0		0

				9/12/20		0		0		0		0

				9/13/20		0		0		0		0

				9/14/20		0		0		0		0

				9/15/20		0		0		0		0

				9/16/20		0		0		0		0

				9/17/20		0		0		0		0

				9/18/20		0		0		0		0

				9/19/20		0		0		0		0

				9/20/20		0		0		0		0

				9/21/20		2		8		0		0

				9/22/20		0		11		0		0

				9/23/20		0		3.06		0		0

				9/24/20		23.298		7.235		2.301		2.326

				9/25/20		18.659		12.064		5.41		1.101

				9/26/20		18.058		16.437		4.966		0

				9/27/20		19.279		20.41		0		0

				9/28/20		10.26		10.798		0		0

				9/29/20		11.962		13.049		0		0

				9/30/20		19.643		21.92		0		0

				10/1/20		19.30		21.96		0.00		0.00

				10/2/20		18.42		22.04		0.00		0.00

				10/3/20		19.02		22.55		0.00		0.00

				10/4/20		16.47		22.32		0.00		0.00

				10/5/20		9.98		14.97		0.00		0.00

				10/6/20		4.22		5.11		0.00		0.00

				10/7/20		47.77		8.46		8.30		8.15

				10/8/20		5.36		15.40		10.90		11.27

				10/9/20		4.12		17.04		9.28		11.10

				10/10/20		4.49		16.90		11.87		11.59

				10/11/20		3.97		16.82		9.97		10.53

				10/12/20		3.01		16.86		10.17		10.52

				10/13/20		4.69		16.17		11.64		10.57

				10/14/20		3.74		16.73		13.29		12.53

				10/15/20		28.76		6.57		5.29		5.30

				10/16/20		9.96		14.31		10.79		8.46

				10/17/20		5.28		16.19		14.14		11.56

				10/18/20		4.83		16.40		13.48		11.54

				10/19/20		4.86		16.41		12.58		10.44

				10/20/20		5.48		16.23		11.67		10.64

				10/21/20		6.90		15.91		12.63		11.00

				10/22/20		6.02		15.85		11.15		11.12

				10/23/20		4.38		16.08		10.91		12.00

				10/24/20		4.53		16.68		10.99		11.00

				10/25/20		4.54		16.70		11.10		11.37

				10/26/20		4.13		16.76		11.42		10.84

				10/27/20		3.06		14.54		8.31		8.02

				10/28/20		2.99		0.00		0.00		0.00

				10/29/20		4.19		2.01		0.00		0.00

				10/30/20		0.00		0.00		0.00		0.00

				10/31/20		0		0		0		0





09.2020

										9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20

				Redoks		Zbiornik 1		Średnia		361.672		372.390		372.484		369.458		367.376		356.084		365.649		367.098		360.520		367.644		373.030		381.942		390.847		399.149		416.258		411.229		428.350		414.208		409.725		413.779		405.554		398.998		397.372		390.900		394.516		451.395		504.009		494.604		492.817		480.191

								Min		292.490		344.500		313.500		303.800		330.800		258.599		327.900		320.300		261.999		313.990		295.490		282.700		303.300		251.700		320.500		299.800		420.109		372.000		375.009		382.300		371.800		375.400		375.400		371.700		0.000		385.400		499.000		469.109		487.400		472.000

								Max		372.509		388.800		405.800		405.700		379.000		376.500		381.900		385.400		385.700		382.300		390.700		404.800		417.400		427.000		437.000		430.400		437.200		437.609		423.609		424.609		420.500		413.200		409.509		412.200		404.000		502.400		510.999		503.000		502.200		489.300

						Zbiornik 5		Średnia		292.731		284.292		239.812		167.333		129.493		131.596		98.843		102.514		121.068		206.182		327.756		209.789		217.915		248.681		253.779		243.132		299.338		283.923		264.732		319.412		232.254		233.504		204.957		267.555		235.109		176.319		182.920		109.558		133.714		159.403

								Min		113.700		58.709		3.500		-35.110		-45.800		13.600		-24.100		-9.800		-34.200		6.300		27.500		-3.300		-17.000		8.800		41.400		-23.900		13.500		61.900		112.700		192.900		24.200		16.490		60.900		31.100		-17.000		6.500		38.000		0.100		-34.200		-32.000

								Max		327.200		330.509		341.009		329.900		203.200		200.900		209.900		211.700		223.100		276.099		311.799		315.990		316.990		328.500		344.400		336.799		347.000		351.299		347.700		354.700		358.000		344.400		340.299		346.799		351.900		241.100		221.700		166.700		196.300		216.900



										9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20

				pH		Zbiornik 1		Średnia		7.88		7.69		7.71		7.71		7.69		7.67		7.66		7.72		7.68		7.64		7.66		7.70		7.66		7.68		7.68		7.67		7.62		7.75		7.75		7.69		7.71		7.77		7.72		7.76		7.78		7.34		7.31		7.48		7.54		7.71

								Min		7.81		7.62		7.64		7.50		7.61		7.59		7.58		7.61		7.56		7.55		7.57		7.58		7.58		7.55		7.56		7.57		7.54		7.59		7.66		7.61		6.54		7.65		7.62		7.60		7.70		7.13		7.07		7.41		7.42		7.68

								Max		7.93		7.90		7.91		7.96		7.88		8.00		7.93		8.08		8.10		7.93		8.03		8.30		8.08		8.24		8.32		8.21		7.83		8.19		8.21		8.08		8.00		8.05		7.97		7.87		7.90		7.75		7.50		7.93		7.69		7.75

						Zbiornik 5		Średnia		7.96		7.60		7.54		7.57		7.54		7.51		7.54		7.54		7.60		7.54		7.53		7.56		7.54		7.58		7.57		7.55		7.37		7.54		7.52		7.46		7.49		7.53		7.59		7.59		7.44		7.50		7.37		7.52		7.54		7.60

								Min		7.76		7.46		7.39		7.31		7.28		7.33		7.34		7.37		7.27		7.32		7.32		7.26		7.26		7.25		7.29		7.24		7.21		7.27		7.28		7.24		6.57		7.26		7.24		7.24		7.32		7.35		7.24		7.31		7.32		7.29

								Max		8.86		8.01		7.93		8.45		8.23		8.31		8.33		8.26		8.50		8.40		8.45		8.63		8.57		8.67		8.72		8.69		8.17		8.80		8.80		8.78		8.93		8.96		8.95		9.07		8.96		8.76		7.56		8.99		9.00		8.96

										9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20

				Przewodność		Zbiornik 1		Średnia		380.208		376.094		369.330		364.650		362.146		357.819		355.816		353.736		349.872		348.271		346.181		343.806		341.986		338.715		335.997		334.167		333.736		356.392		367.983		365.076		393.316		462.184		504.826		591.750		657.913		255.726		265.889		421.521		497.306		560.438

								Min		374.000		367.000		362.000		292.000		354.000		347.000		349.000		347.000		341.000		344.000		338.000		336.000		336.000		328.000		325.000		326.000		328.000		330.000		357.000		358.000		351.000		435.000		488.000		516.000		514.000		184.000		166.000		352.000		439.000		526.000

								Max		387.000		384.000		376.000		372.000		368.000		366.000		364.000		360.000		357.000		354.000		353.000		350.000		349.000		347.000		343.000		340.000		339.000		376.000		376.000		371.000		451.000		490.000		520.000		651.000		698.000		511.000		356.000		454.000		578.000		620.000

						Zbiornik 5		Średnia		397.137		457.573		445.979		437.757		432.358		424.316		422.406		421.795		415.059		410.681		408.615		405.625		402.826		398.719		395.497		391.891		391.962		388.420		385.948		384.559		381.514		380.299		376.750		376.344		375.795		367.854		364.964		362.712		361.330		359.559

								Min		362.000		440.000		435.000		429.000		418.000		413.000		414.000		415.000		407.000		402.000		398.000		397.000		396.000		389.000		387.000		385.000		386.000		379.000		376.000		378.000		372.000		372.000		369.000		368.000		366.000		357.000		359.000		355.000		355.000		352.000

								Max		396.000		473.000		454.000		447.000		444.000		438.000		432.000		429.000		424.000		420.000		417.000		415.000		411.000		408.000		404.000		399.000		397.000		397.000		395.000		391.000		391.000		388.000		385.000		383.000		384.000		375.000		371.000		369.000		368.000		366.000

										9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20

				Mętność		Zbiornik 1		Średnia		8.07		9.40		7.72		8.89		8.42		7.54		7.32		7.22		6.92		5.43		4.21		7.12		3.88		3.98		3.34		3.38		3.65		3.35		3.65		3.49		4.00		5.271		6.818		5.603		4.722		15.462		9.328		4.896		5.038		6.231

								Min		5.14		4.66		5.03		4.81		5.15		4.61		3.39		3.88		3.35		3.34		3.04		3.11		2.19		2.57		2.36		2.36		2.68		2.66		2.92		2.65		2.94		3.97		5.74		3.05		2.87		11.67		5.87		3.35		4.07		5.5

								Max		28.61		51.86		40.12		45.87		383.88		34.94		29.19		28.27		27.86		32.72		7.90		434.53		19.11		20.61		8.47		68.64		112.92		10.56		6.94		12.12		44.47		35.44		118.58		22.47		16.68		35.16		16.23		10.39		8.74		24.08

						Zbiornik 5		Średnia		12.99		12.64		14.14		15.25		16.82		17.35		17.99		18.18		18.22		16.42		15.52		14.25		13.09		12.38		11.55		10.58		10.88		10.45		10.08		9.16		9.18		9.04		8.87		8.11		7.87		7.81		7.61		7.36		6.57		5.50

								Min		11.11		10.62		12.05		12.60		12.29		14.82		13.25		13.45		11.90		12.75		10.41		10.49		10.24		8.76		8.62		7.60		8.48		7.37		7.31		7.50		6.90		6.75		6.38		6.37		6.82		5.62		5.57		4.95		4.02		3.34

								Max		13.42		14.00		18.80		21.58		22.69		19.68		21.26		19.93		22.74		17.77		16.78		15.42		14.59		13.56		12.28		11.38		11.71		11.21		10.96		10.06		12.75		9.60		9.75		8.91		17.03		11.70		9.08		8.56		8.32		6.57

										9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20

				Tlen
rozpuszczony		Zbiornik 1		Średnia		1.29		1.33		1.64		1.61		1.51		1.56		1.59		1.71		1.67		1.56		1.90		2.05		2.11		2.24		2.15		1.82		2.14		2.48		2.31		2.19		2.34		2.33		2.49		4.52		6.64		5.22		5.28		5.01		4.30		5.16

								Min		0.85		0.85		1.18		1.14		0.80		0.96		1.07		1.31		1.07		1.20		1.31		1.54		1.37		1.41		1.48		1.11		1.52		1.94		1.90		1.60		1.66		1.65		1.88		2.02		6.14		4.36		4.57		3.76		2.71		4.45

								Max		2.23		2.11		2.57		2.37		2.93		2.10		2.67		2.42		2.44		2.10		2.76		2.88		3.32		3.44		4.30		2.66		3.09		3.83		3.19		3.14		4.21		3.32		3.51		6.49		7.12		6.50		5.95		5.91		6.02		6.19

						Zbiornik 5		Średnia		2.22		2.63		2.58		2.49		2.64		2.59		2.74		2.49		2.53		2.68		2.75		2.86		2.86		3.00		2.85		2.86		3.05		3.21		3.12		3.36		3.32		3.29		3.39		3.46		3.36		3.35		3.52		3.43		3.55		3.80

								Min		1.68		2.05		1.89		1.63		1.79		1.66		2.01		1.81		1.87		1.91		2.01		2.28		1.83		2.29		2.18		1.62		2.52		2.72		2.13		2.17		2.66		2.53		2.78		2.68		2.65		2.62		3.02		2.94		3.02		2.97

								Max		2.74		3.13		3.59		3.48		3.59		3.62		3.65		3.41		3.58		3.40		3.60		3.88		3.83		3.81		3.63		3.64		3.65		4.14		3.83		4.20		4.11		4.00		4.00		3.96		3.83		3.82		3.82		4.27		4.38		4.55

										9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20

				Temperatura		Zbiornik 1		Średnia		18.97		17.00		16.16		17.11		16.98		18.22		17.64		16.21		19.45		19.82		18.16		18.29		18.96		20.42		21.88		23.16		18.90		16.82		17.35		17.96		18.03		18.06		20.17		19.21		18.71		18.89		17.81		16.50		16.44		17.77

								Min		16.18		16.44		15.12		14.70		15.87		15.01		15.23		14.70		16.07		17.50		15.34		14.60		17.02		16.65		17.61		19.84		15.98		13.08		13.77		16.64		14.18		14.03		15.22		16.27		15.96		14.41		16.64		14.18		14.38		15.70

								Max		22.36		18.49		17.30		20.03		18.00		22.26		20.63		17.75		23.91		22.98		21.37		22.67		21.27		25.61		26.62		27.34		22.77		21.89		22.02		20.69		23.08		22.26		25.81		21.96		21.86		21.17		19.01		19.49		19.21		20.99

						Zbiornik 5		Średnia		18.89		17.28		16.62		17.03		17.35		18.10		17.92		16.93		18.87		19.72		18.61		18.58		19.16		20.00		21.10		22.47		19.64		17.50		17.35		17.81		17.68		17.79		19.11		20.27		20.39		19.78		18.68		17.22		16.70		17.22

								Min		16.96		16.68		16.11		15.66		16.57		16.03		16.57		16.20		16.77		18.32		17.05		16.48		18.03		17.86		18.63		20.52		17.63		15.72		15.57		17.14		15.58		16.01		16.96		18.23		18.82		18.94		17.93		16.20		15.68		16.29

								Max		20.91		18.50		17.25		18.53		17.82		19.76		19.03		17.63		21.10		20.91		19.97		20.52		20.05		22.19		23.57		24.12		23.01		19.14		18.82		18.62		19.76		19.49		21.30		22.91		21.96		20.34		19.96		18.04		17.63		18.32

										9/1/20		9/2/20		9/3/20		9/4/20		9/5/20		9/6/20		9/7/20		9/8/20		9/9/20		9/10/20		9/11/20		9/12/20		9/13/20		9/14/20		9/15/20		9/16/20		9/17/20		9/18/20		9/19/20		9/20/20		9/21/20		9/22/20		9/23/20		9/24/20		9/25/20		9/26/20		9/27/20		9/28/20		9/29/20		9/30/20

				Przepływ		Zbiornik 1		Średnia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		23.298		18.659		18.058		19.279		10.26		11.962		19.643

						Zbiornik 2		Średnia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8		11		3.06		7.235		12.064		16.437		20.41		10.798		13.049		21.92

						Zbiornik 3		Średnia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2.301		5.41		4.966		0		0		0		0

						Zbiornik 4		Średnia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2.326		1.101		0		0		0		0		0







10.2020

										10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Redoks		Zbiornik 1		Średnia		454.459		439.637		430.566		436.744		444.779		457.289		456.934		454.452		449.545		448.248		449.189		445.317		436.656		417.401		446.234		476.425		481.176		478.480		479.899		475.370		464.402		456.874								454.081

								Min		441.700		426.500		426.700		430.500		419.300		446.400		447.700		447.609		437.300		440.609		440.900		437.500		424.500		402.900		423.900		468.200		478.109		468.200		474.000		468.700		457.609		447.500								451.500

								Max		465.400		454.400		434.400		440.700		458.000		462.200		468.109		460.400		459.200		454.400		457.609		451.000		447.609		427.800		468.200		482.609		485.400		485.400		485.400		482.500		471.000		456.400								455.300

						Zbiornik 5		Średnia		295.712		176.123		183.415		129.254		113.513		84.451		96.469		98.830		161.368		237.816		263.749		273.474		273.353		273.529		169.535		105.613		165.561		238.053		283.175		288.793		297.164		297.146

								Min		272.000		-15.500		10.209		-27.399		-50.300		-17.000		13.900		51.500		75.600		202.900		225.100		251.400		252.600		168.800		-27.500		-34.200		130.900		172.200		266.700		278.799		289.299		289.299

								Max		303.599		230.700		234.200		210.000		203.200		179.100		189.400		177.900		223.900		255.500		279.000		285.799		289.490		289.599		232.000		203.200		195.400		272.099		292.700		295.990		299.599		303.599



										10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				pH		Zbiornik 1		Średnia		7.85		7.74		7.76		7.71		7.72		7.65		7.57		7.69		7.79		7.79		7.73		7.80		7.90		7.90		7.81		7.69		7.75		7.80		7.76		7.87		7.87		7.89		7.94		7.95		7.85

								Min		7.83		7.71		7.70		7.67		7.61		7.59		7.50		7.60		7.74		7.74		7.71		7.73		7.85		7.83		7.63		7.54		7.70		7.76		7.73		7.78		7.81		7.86		7.88		7.87		7.83

								Max		7.91		7.77		7.83		7.77		8.12		7.86		7.89		7.77		7.83		7.85		7.80		7.86		7.96		7.97		7.94		7.73		7.78		7.85		7.80		8.28		7.93		7.92		7.99		7.99		7.87

						Zbiornik 5		Średnia		7.54		7.41		7.47		7.44		7.56		7.45		7.48		7.59		7.67		7.70		7.70		7.69		7.72		7.69		7.66		7.62		7.86		7.99		7.97		8.12		7.95		7.90		7.89		7.93		7.88

								Min		7.33		7.32		7.35		7.25		7.34		7.22		7.34		7.48		7.60		7.67		7.67		7.67		7.68		7.64		7.55		7.48		7.69		7.86		7.80		7.82		7.79		7.71		7.76		7.76		7.74

								Max		8.68		7.77		7.90		8.46		9.08		9.00		8.37		7.78		7.78		7.74		7.88		7.77		7.90		7.75		8.00		7.93		8.15		8.82		8.94		9.07		8.86		8.55		8.78		8.59		8.66

										10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Przewodność		Zbiornik 1		Średnia		468.094		612.205		602.038		584.094		431.184		413.837		371.537		404.476		464.483		454.581		452.235		499.111		547.533		481.339		304.349		228.975		309.867		371.439		380.967		426.615		478.381		459.871		461.299		435.310		448.635

								Min		423.000		585.000		585.000		525.000		385.000		395.000		326.000		382.000		429.000		419.000		433.000		469.000		522.000		353.000		173.000		170.000		268.000		349.000		366.000		400.000		451.000		434.000		451.000		417.000		423.000

								Max		519.000		628.000		620.000		611.000		526.000		422.000		421.000		433.000		489.000		497.000		473.000		528.000		568.000		573.000		384.000		278.000		358.000		400.000		406.000		458.000		492.000		488.000		472.000		474.000		478.000

						Zbiornik 5		Średnia		415.465		357.469		356.451		352.069		346.535		345.646		353.840		383.982		395.932		404.174		415.316		423.476		436.985		447.444		452.889		461.569		442.469		357.839		352.356		365.104		373.635		387.775		408.294		412.464		415.823

								Min		406.000		352.000		351.000		341.000		339.000		340.000		340.000		359.000		387.000		392.000		405.000		416.000		423.000		440.000		443.000		440.000		394.000		339.000		336.000		355.000		362.000		378.000		395.000		405.000		406.000

								Max		424.000		363.000		362.000		360.000		354.000		351.000		373.000		402.000		402.000		419.000		428.000		432.000		453.000		460.000		461.000		479.000		483.000		400.000		369.000		374.000		385.000		400.000		418.000		423.000		424.000

										10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Mętność		Zbiornik 1		Średnia		4.77		6.15		3.78		3.87		6.70		9.42		11.55		7.69		5.22		8.47		5.34		4.72		5.07		8.06		16.23		14.87		8.81		7.04		6.65		5.55		6.51		11.21		9.55		7.28		5.29

								Min		3.01		3.78		3.04		2.61		3.35		6.10		3.78		5.53		4.17		4.80		2.30		2.03		1.80		1.77		6.65		10.84		6.96		5.24		5.67		4.78		5.11		7.72		5.92		5.88		4.00

								Max		24.90		47.92		32.78		23.65		18.48		47.27		20.05		32.44		22.63		52.68		308.31		10.61		20.65		313.36		1733.30		30.15		13.83		66.60		9.64		8.79		14.74		30.44		42.33		15.26		18.74

						Zbiornik 5		Średnia		1.72		4.36		3.95		4.08		3.81		3.53		3.46		3.05		2.53		2.09		1.67		1.44		1.23		2.59		2.45		4.04		3.11		3.55		3.56		3.36		3.11		3.02		2.49		2.14		1.77

								Min		1.57		2.73		2.52		2.47		2.33		2.35		2.59		2.56		2.06		1.70		1.43		1.31		1.09		1.06		2.21		2.31		2.60		2.65		3.12		3.12		2.82		2.74		2.20		1.74		1.61

								Max		2.97		5.55		4.37		4.86		4.32		3.76		4.47		3.54		3.18		2.51		1.92		1.60		1.55		4.19		3.13		30.17		4.95		4.77		4.62		3.88		3.89		4.79		2.86		2.56		2.13

										10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Tlen
rozpuszczony		Zbiornik 1		Średnia		4.74		4.60		4.19		3.88		4.21		3.42		5.27		6.06		5.81		6.05		5.96		6.32		6.98		7.64		7.95		7.71		6.95		6.84		6.69		6.71		6.62		6.122		5.70		6.02		6.05

								Min		4.43		4.30		3.70		3.17		3.56		2.91		2.27		5.59		5.43		5.43		5.52		5.73		6.20		6.58		6.87		7.09		6.41		6.30		6.23		6.28		6.19		5.32		5.08		5.40		5.51

								Max		5.10		4.90		4.73		4.64		5.40		4.24		7.13		6.65		6.17		6.68		6.44		6.89		7.84		8.82		8.55		8.34		7.43		7.47		7.28		7.15		7.12		6.96		6.35		6.73		6.62

						Zbiornik 5		Średnia		6.16		3.79		3.68		3.44		3.62		3.82		3.98		4.68		5.51		5.96		6.20		6.55		7.04		7.23		6.36		5.79		6.95		7.74		7.20		7.03		6.89		6.28		6.05		6.15		6.18

								Min		5.69		3.40		3.14		2.95		3.20		3.26		3.63		4.00		4.92		5.35		5.65		6.03		6.28		6.46		5.65		5.18		5.89		6.98		6.64		6.44		6.28		5.79		5.67		5.51		5.69

								Max		6.64		4.35		4.08		3.93		3.92		4.47		4.45		5.53		6.32		6.53		6.78		7.04		7.81		8.09		7.06		6.37		7.89		7.88		7.74		7.53		7.36		7.01		6.48		6.61		6.61

										10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Temperatura		Zbiornik 1		Średnia		12.98		16.44		16.11		16.78		16.39		15.62		14.77		13.86		14.71		13.65		13.55		11.01		9.88		10.73		11.05		11.47		10.10		9.12		9.41		9.61		10.68		13.48		14.11		12.97		13.57

								Min		11.63		15.75		15.42		15.44		13.88		14.08		12.68		12.68		12.97		12.48		10.73		9.73		7.91		10.28		10.17		10.73		9.08		8.11		7.20		8.53		9.61		11.03		12.97		11.92		11.63

								Max		16.46		17.22		16.93		17.80		19.84		17.02		16.18		15.12		18.00		14.81		17.22		12.78		11.30		11.30		12.11		12.30		10.85		10.73		12.68		10.85		11.82		16.55		15.98		13.78		16.46

						Zbiornik 5		Średnia		17.24		16.74		16.36		16.77		16.04		16.12		15.42		14.08		14.21		13.26		12.62		10.54		9.22		10.53		10.30		10.61		9.04		8.09		8.26		8.66		9.90		12.29		13.39		12.51		12.96

								Min		16.57		16.39		15.99		16.01		14.83		15.36		14.63		13.30		13.30		12.42		11.10		9.53		7.84		10.30		10.09		10.09		8.16		7.32		6.92		7.74		9.00		10.53		12.62		11.76		11.56

								Max		17.99		17.34		16.96		17.22		17.25		16.96		16.20		14.94		15.90		14.01		14.01		12.04		10.91		10.99		10.53		11.45		10.09		9.00		10.09		9.86		11.10		14.22		14.53		13.11		14.83

										10/1/20		10/2/20		10/3/20		10/4/20		10/5/20		10/6/20		10/7/20		10/8/20		10/9/20		10/10/20		10/11/20		10/12/20		10/13/20		10/14/20		10/15/20		10/16/20		10/17/20		10/18/20		10/19/20		10/20/20		10/21/20		10/22/20		10/23/20		10/24/20		10/25/20		10/26/20		10/27/20		10/28/20		10/29/20		10/30/20		10/31/20

				Przepływ		Zbiornik 1		Średnia		19.30		18.42		19.02		16.47		9.98		4.22		47.77		5.36		4.12		4.49		3.97		3.01		4.69		3.74		28.76		9.96		5.28		4.83		4.86		5.48		6.90		6.02		4.38		4.53		4.54		4.13		3.06		2.99		4.19		0.00		0		9.53

						Zbiornik 2		Średnia		21.96		22.04		22.55		22.32		14.97		5.11		8.46		15.40		17.04		16.90		16.82		16.86		16.17		16.73		6.57		14.31		16.19		16.40		16.41		16.23		15.91		15.85		16.08		16.68		16.70		16.76		14.54		0.00		2.01		0.00		0		15.38

						Zbiornik 3		Średnia		0.00		0.00		0.00		0.00		0.00		0.00		8.30		10.90		9.28		11.87		9.97		10.17		11.64		13.29		5.29		10.79		14.14		13.48		12.58		11.67		12.63		11.15		10.91		10.99		11.10		11.42		8.31		0.00		0.00		0.00		0		10.95

						Zbiornik 4		Średnia		0.00		0.00		0.00		0.00		0.00		0.00		8.15		11.27		11.10		11.59		10.53		10.52		10.57		12.53		5.30		8.46		11.56		11.54		10.44		10.64		11.00		11.12		12.00		11.00		11.37		10.84		8.02		0.00		0.00		0.00		0		10.45





28.10.2020

						Próbki pobrane w dniu 28.10.2020

						Zbiornik sedymentacji		Studzienka nr 1 
(po złożu VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)				Kolektor Kołobrzeska 
Wlot do zbiornika
Próbka z dnia 30.07.2020

				Azot amonowy		0.56		1.46		0.67		< 0,50		100		0.54

				Azot azotanowy		0.2		0.2		0.2		0.1		50

				Azot azotynowy		0.003		< 0,003		< 0,003		< 0,003		100

				Fosfor		0.043		0.341		0.016		0.047		wzrost		0.17

				BZT5		< 3		< 3		< 3		< 3		brak		3

				ChZT-Cr		7		5		5		7		bez zmian		22.7

				OWO		3.37		2.48		2.41		2.04		39



				Cynk		0.049		0.044		0.455		0.278		wzrost

				Kadm		< 0,0006		< 0,0006		0.0009		< 0,0006		brak

				Miedź		< 0,019		0.059		0.041		0.019		wzrost

				Nikiel		0.008		0.007		0.005		0.003		63

				Ołów		< 0,006		< 0,006		< 0,006		0.009		wzrost

				Rtęć		0.0004		0.00002		0.00001		0.00001		98

						in		out

				Cynk		0.049		0.278

				Miedź		< 0,019		0.019

				Nikiel		0.008		0.003

				Ołów		< 0,006		0.009

				Rtęć		0.0004		0.00001





Azot amonowy	

Zbiornik sedymentacji	Studzienka nr 1 
(po złożu VF-CW)	Studzienka nr 2
(po złożu HF-CW)	Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)	0.56000000000000005	1.46	0.67	0	







in	Cynk	Miedź	Nikiel	Ołów	Rtęć	4.9000000000000002E-2	0	8.0000000000000002E-3	0	4.0000000000000002E-4	out	Cynk	Miedź	Nikiel	Ołów	Rtęć	0.27800000000000002	1.9E-2	3.0000000000000001E-3	8.9999999999999993E-3	1.0000000000000001E-5	









+niepewność

						Zbiornik sedymentacji		Błąd pomiaru (niepewność)		Studzienka nr 1 
(po złożu VF-CW)		Błąd pomiaru (niepewność)		Studzienka nr 2
(po złożu HF-CW)		Błąd pomiaru (niepewność)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)		Błąd pomiaru (niepewność)

				Azot amonowy		0.56		±0,07		1.46		±0,19		0.67		±0,09		< 0,50		­

				Azot azotanowy		0.2		±0,03		0.2		±0,03		0.2		±0,03		0.1		±0,01

				Azot azotynowy		0.003		±0,001		< 0,003		­		< 0,003		­		< 0,003		­

				Fosfor ogólny		0.043		±0,009		0.341		±0,068		0.016		±0,003		0.047		±0,009

				BZT5		< 3		­		< 3		­		< 3		­		< 3		­

				ChZT-Cr		7		±2		5		±1		5		±1		7		±2

				OWO		3.37		±0,55		2.48		±0,53		2.41		±0,53		2.04		±0,45



				Cynk		0.049		±0,010		0.044		±0,009		0.455		±0,091		0.278		±0,056

				Kadm		< 0,0006		­		< 0,0006		­		0.0009		±0,0002		< 0,0006		­

				Miedź		< 0,019		­		0.059		±0,012		0.041		±0,008		0.019		±0,004

				Nikiel		0.008		±0,002		0.007		±0,001		0.005		±0,001		0.003		±0,001

				Ołów		< 0,006		­		< 0,006		­		< 0,006		­		0.009		±0,002

				Rtęć		0.0004		±0,00008		0.00002		±0,000004		0.00001		±0,000002		0.00001		±0,000002





Wykresy

						Zbiornik sedymentacji		Studzienka nr 1 
(po złożu VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)						Zbiornik sedymentacji		Studzienka nr 1 
(po złożu VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)

				Azot amonowy		0.56		1.46		0.67		< 0,50				Azot azotynowy		0.003		< 0,003		< 0,003		< 0,003

						Zbiornik sedymentacji		Studzienka nr 1 
(po złożu VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)						Zbiornik sedymentacji		Studzienka nr 1 
(po złożu VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)

				Azot azotanowy		0.2		0.2		0.2		0.1				Fosfor		0.043		0.341		0.016		0.047

						Zbiornik sedymentacji		Studzienka nr 1 
(po złożu VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)						Zbiornik sedymentacji		Studzienka nr 1 
(po złożu VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)

				ChZT-Cr		7		5		5		7				OWO		3.37		2.48		2.41		2.04



















Azot azotanowy	

Zbiornik sedymentacji	Studzienka nr 1 
(po złożu VF-CW)	Studzienka nr 2
(po złożu HF-CW)	Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)	0.2	0.2	0.2	0.1	







Azot amonowy	poniżej granicy oznaczalności

<0,5





Zbiornik sedymentacji	Studzienka nr 1 
(po złożu VF-CW)	Studzienka nr 2
(po złożu HF-CW)	Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)	0.56000000000000005	1.46	0.67	0	







Azot azotynowy	<0,003

<0,003

<0,003



Zbiornik sedymentacji	Studzienka nr 1 
(po złożu VF-CW)	Studzienka nr 2
(po złożu HF-CW)	Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)	3.0000000000000001E-3	0	0	0	







Fosfor	

Zbiornik sedymentacji	Studzienka nr 1 
(po złożu VF-CW)	Studzienka nr 2
(po złożu HF-CW)	Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)	4.2999999999999997E-2	0.34100000000000003	1.6E-2	4.7E-2	







ChZT-Cr	

Zbiornik sedymentacji	Studzienka nr 1 
(po złożu VF-CW)	Studzienka nr 2
(po złożu HF-CW)	Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)	7	5	5	7	







OWO	

Zbiornik sedymentacji	Studzienka nr 1 
(po złożu VF-CW)	Studzienka nr 2
(po złożu HF-CW)	Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)	3.37	2.48	2.41	2.04	







28.05.2021

								Próbki pobrane w dniu 28.05.2021

								Kolektor Kołobrzeska		Studzienka nr 1 
(po zbiorniku sedymentacji i złożu 
VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)

				Azot ogólny		mg/l		2.13		1.14		1.22		1.32				38

				Azot amonowy		mg/l		0.5		< 0,5		< 0,5		< 0,5				100

				Azot azotanowy		mg/l		0.5		0.3		0.2		0.2				60

				Azot azotynowy		mg/l		0.12		< 0,003		< 0,003		< 0,003				100

				Fosfor		mg/l		0.349		0.789		0.058		0.024				93

				BZT5		mg/l		< 3		< 3		< 3		< 3						brak

				ChZT-Cr		mg/l		39		20		16		18				54

				OWO		mg/l		6.67		8.36		7.85		7.9						wzrost

				Zawiesiny ogólne		mg/l		72		< 2		2.6		< 2				100

				Węglowodory ropopochodne		mg/l		< 0,1		< 0,1		< 0,1		< 0,1						brak

																												in		out

				Cynk		mg/l		0.262		0.024		0.151		0.052				80								Cynk		0.262		0.052

				Kadm		mg/l		< 0,0006		< 0,0006		< 0,0006		< 0,0006						brak						Miedź		0.083		0.044

				Miedź		mg/l		0.083		0.397		0.044		0.044				47								Nikiel		0.006		0.004

				Nikiel		mg/l		0.006		0.007		0.004		0.004				33								Ołów		0.018		< 0,006

				Ołów		mg/l		0.018		< 0,006		< 0,006		< 0,006				100

				Rtęć		mg/l		< 0,000010		< 0,000010		< 0,000010		< 0,000010						brak

				Acenaften		μg/l		< 0,05		< 0,05		< 0,05		< 0,05						brak

				Acenaftylen		μg/l		< 0,05		< 0,05		< 0,05		< 0,05						brak

				Antracen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Benzo(a)antracen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Benzo(a)piren		μg/l		0.0041		< 0,002		< 0,002		< 0,002				100

				Benzo(b)fluoranten		μg/l		0.0055		< 0,005		< 0,005		< 0,005				100

				Benzo(ghi)perylen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Benzo(k)fluoranten		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Chryzen		μg/l		< 0,05		< 0,05		< 0,05		< 0,05						brak

				Dibenzo(a,h)antracen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Fenantren		μg/l		0.029		0.0068		0.0051		< 0,005				100

				Fluoranten		μg/l		0.036		< 0,005		< 0,005		< 0,005						brak

				Fluoren		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Indeno(1,2,3-cd)piren		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Naftalen		μg/l		< 0,05		< 0,05		0.25		< 0,05						brak

				Piren		μg/l		0.027		< 0,005		< 0,005		< 0,005				100

				Suma WWA		μg/l		< 0,005		< 0,005		< 0,005		< 0,005						brak

				Bis(2-etyloheksylo)ftalen (DEHP)		μg/l		< 1,3

				Ftalan benzylu butylu		μg/l		< 0,6

				Di-cyclohexylphthalete		μg/l		< 0,6

				Ftalan dietylu		μg/l		< 0,6

				Ftalan diizobutylu		μg/l		< 0,6

				Ftalan dimetylu		μg/l		< 0,6

				Ftalan di-n-butylu		μg/l		< 0,6

				Ftalan di-n-oktylu		μg/l		< 0,6

				Ftalan di-n-propylu		μg/l		< 0,6

				Ftalan dipentylu		μg/l		< 0,6

				Suma 10 ftalanów		μg/l		< 6,7















in	Cynk	Miedź	Nikiel	Ołów	0.26200000000000001	8.3000000000000004E-2	6.0000000000000001E-3	1.7999999999999999E-2	out	Cynk	Miedź	Nikiel	Ołów	5.1999999999999998E-2	4.3999999999999997E-2	4.0000000000000001E-3	0	









27.08.2021

								Próbki pobrane w dniu 27.08.2021

								Kolektor Kołobrzeska		Studzienka nr 1 
(po zbiorniku sedymentacji i złożu 
VF-CW)		Studzienka nr 2
(po złożu HF-CW)		Zbiornik końcowy
(po zbiorniku ze zmienną głębokością złoża)

				Azot ogólny		mg/l		1.51		< 0,5		< 0,5		< 0,5		100

				Azot amonowy		mg/l		< 0,5		< 0,5		< 0,5		< 0,5

				Azot azotanowy		mg/l		0.1		0.2		0.1		< 0,05		100

				Azot azotynowy		mg/l		0.013		< 0,003		< 0,003		< 0,003		100

				Fosfor		mg/l		0.142		0.064		0.037		0.027		81

				BZT5		mg/l		3		< 3		< 3		< 3		100

				ChZT-Cr		mg/l		33		10		9		9		73

				OWO		mg/l		9.81		4.17		3.53		3.6		63

				Zawiesiny ogólne		mg/l		12		< 2		< 2		< 2		100

				Węglowodory ropopochodne		mg/l		< 0,1		< 0,1		< 0,1		< 0,1

																								in		out

				Cynk		mg/l		0.086		0.018		0.068		0.096		wzrost						Cynk		0.086		0.096

				Kadm		mg/l		< 0,0006		< 0,0006		< 0,0006		< 0,0006		brak						Miedź		0.042		0.031

				Miedź		mg/l		0.042		0.025		0.027		0.031		26						Nikiel		0.003		0.003

				Nikiel		mg/l		0.003		0.005		0.003		0.003								Rtęć		0.00015		0.00007

				Ołów		mg/l		< 0,006		< 0,006		< 0,006		< 0,006		brak

				Rtęć		mg/l		0.00015		0.00013		0.00009		0.00007		53



				Acenaften		μg/l		< 0,05		< 0,05		< 0,05		< 0,05

				Acenaftylen		μg/l		< 0,05		< 0,05		< 0,05		< 0,05

				Antracen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Benzo(a)antracen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Benzo(a)piren		μg/l		< 0,002		< 0,002		< 0,002		< 0,002

				Benzo(b)fluoranten		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Benzo(ghi)perylen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Benzo(k)fluoranten		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Chryzen		μg/l		< 0,05		< 0,05		< 0,05		< 0,05

				Dibenzo(a,h)antracen		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Fenantren		μg/l		0.084		0.0084		0.0069		< 0,005		100

				Fluoranten		μg/l		0.019		< 0,005		< 0,005		< 0,005		100

				Fluoren		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Indeno(1,2,3-cd)piren		μg/l		< 0,005		< 0,005		< 0,005		< 0,005

				Naftalen		μg/l		< 0,05		< 0,05		0.078		< 0,05

				Piren		μg/l		0.017		< 0,005		< 0,005		< 0,005		100

				Suma WWA		μg/l		< 0,005		< 0,005		< 0,005		< 0,005





				Bis(2-etyloheksylo)ftalen (DEHP)		μg/l		< 1,3		< 1,3		< 1,3		2.9

				Ftalan benzylu butylu		μg/l		< 0,6

				Di-cyclohexylphthalete		μg/l		< 0,6

				Ftalan dietylu		μg/l		< 0,6

				Ftalan diizobutylu		μg/l		< 0,6

				Ftalan dimetylu		μg/l		< 0,6

				Ftalan di-n-butylu		μg/l		< 0,6

				Ftalan di-n-oktylu		μg/l		< 0,6

				Ftalan di-n-propylu		μg/l		< 0,6

				Ftalan dipentylu		μg/l		< 0,6

				Suma 10 ftalanów		μg/l		< 6,7





in	Cynk	Miedź	Nikiel	Rtęć	8.5999999999999993E-2	4.2000000000000003E-2	3.0000000000000001E-3	1.4999999999999999E-4	out	Cynk	Miedź	Nikiel	Rtęć	9.6000000000000002E-2	3.1E-2	3.0000000000000001E-3	6.9999999999999994E-5	









Funnplestic

								microplastics [μg/m3]

								Polyethylene 
(PE)		Polypropylene (PP)		Polyester		Polyamide 
(PA)		Acrylic		Polyvinyl chloride (PVC)		Polystyrene 
(PS)		Polyurethane 
(PU)		Alkyd

						IN		100.72		70.47		94.87		9.37		0.65		0.56		3.65		1.54		104.77

						OUT		3.17		0.45		23.61		0.84		0		0		0		0.08		0





IN	Polyethylene 
(PE)	Polypropylene (PP)	Polyester	Polyamide 
(PA)	Acrylic	Polyvinyl chloride (PVC)	Polystyrene 
(PS)	Polyurethane 
(PU)	Alkyd	microplastics [μg/m3]	100.72	70.47	94.87	9.3699999999999992	0.65	0.56000000000000005	3.65	1.54	104.77	OUT	Polyethylene 
(PE)	Polypropylene (PP)	Polyester	Polyamide 
(PA)	Acrylic	Polyvinyl chloride (PVC)	Polystyrene 
(PS)	Polyurethane 
(PU)	Alkyd	microplastics [μg/m3]	3.17	0.45	23.61	0.84	0	0	0	0.08	0	









Arkusz3

								microplastics [μg/m3]

								Polyethylene 
(PE)		Polypropylene (PP)		Polyester		Polyamide 
(PA)		Acrylic		Polyvinyl chloride (PVC)		Polystyrene 
(PS)		Polyurethane 
(PU)		Alkyd

						IN		100.72		70.47		94.87		9.37		0.65		0.56		3.65		1.54		104.77

						OUT		3.17		0.45		23.61		0.84		0		0		0		0.08		0

										IN		OUT

						microplastics [μg/m3]		Polyethylene 
(PE)		100.72		3.17

								Polypropylene (PP)		70.47		0.45

								Polyester		94.87		23.61

								Polyamide 
(PA)		9.37		0.84

								Acrylic		0.65		0

								Polyvinyl chloride (PVC)		0.56		0

								Polystyrene 
(PS)		3.65		0

								Polyurethane 
(PU)		1.54		0.08

								Alkyd		104.77		0





Arkusz4

										IN		OUT

						microplastics 
[μg/m3]		Polyethylene 
(PE)		100.72		3.17

								Polypropylene (PP)		70.47		0.45

								Polyester		94.87		23.61

								Polyamide 
(PA)		9.37		0.84

								Acrylic		0.65		0

								Polyvinyl chloride (PVC)		0.56		0

								Polystyrene 
(PS)		3.65		0

								Polyurethane 
(PU)		1.54		0.08

								Alkyd		104.77		0





Polyethylene 
(PE)	100.72	3.17	







Polyethylene 
(PE)	100.72	3.17	Polypropylene (PP)	70.47	0.45	
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Constructed wetland pilot station 

Pilot station for microplastics removal
Hybrid (two-stage) constructed wetland system:

Testing the effectiveness of constructed wetland
treatment method for microplastics removal
from the final effluent of WWTP, before it is discharged
to the Gulf of Gdansk.

Location – Gdansk WWTP

A – WWTP effluent channel    B – pilot station

mechanical-
biological WWTP 
with enhanced 
nutrients removal

effluent receiver:
Baltic Sea

Gdansk WWTP
general numbers 

average flow:
100 000 m3/d

capacity:
790 000 PE



Design and operation 

Concentration
[g/m3]

Loading
rates

[g/m2/d]

TSS 12.0 4.9

COD 34.9 14.2

TN 8.8 3.6

TP 0.34 0.14

Parameters in the inlet:

HF-CW

VF-CW

Surface area: 1 m2 

Depth: 0.8 m             

Horizontal Flow Constructed Wetland 

Vertical Flow Constructed Wetland 

Flow rate: 15–20 L/h ≈ 400 L/day
Surface area: 1 m2 

Depth: 0.8 m             



Microplastics removal  WP (2.2) S5: Inlet to the WWTP 
WP (3.2) M2: Outlet of the WWTP
WP (3.2) M3_8: Outlet of the pilot

Raw WW: 2774 MPs/L 

Polyester – 53%
Polyurethane – 16%
Polyurethane paint – 6%
Polyvinyl chloride – 6%
Acrylates – 4%
Polyethylene – 3%
Polypropylene – 3%
Polyamide – 3%
Polyvinyl acetate – 3%
Polystyrene – 2%
Alkyd – 1%

Polyester – 30%
Polyurethane – 28%
Polyurethane paint – 2%
Polyvinyl chloride – 4%
Acrylates – 3%
Polyethylene – 6%
Polypropylene – 12%
Polyamide – 4%
Polyvinyl acetate – 2%
Polystyrene – 3%
Alkyd – 2%
Cellulose acetate – 5%

Treated WW: 6.7 MPs/L 

72.8 kg/day 0.11 kg/day Results 
soon

~ 1.21 µg/L~ 766.5 µg/L

sewage sludge
incineration plant

WWTP

sewage 
sludge

Transportation fate of microplastic pollution

treated 
effluent

WWTP

WWTP



Additional studies at the pilot station
Parameter

Inlet 
concentration

Outlet 
concentration

Removal
effectiveness

Load
removal rate

[mg/L] [mg/L] [%] [g/m2/d]
Total suspended solids
- TSS 12.00 5.32 53.9 2.871

Organic suspended 
solids 8.08 2.18 69.9 2.550

Chemical oxygen 
demand - COD 34.92 21.40 37.9 5.679

Biochemical oxygen 
demand - BOD5

2.40 0.48 80.0 0.776

Total nitrogen
TN 8.76 4.76 52.7 1.512

Ammonium-nitrogen
N-NH4

< 0.5* < 0.5* - -

Nitrite-nitrogen
N-NO2

0.041 0.014 71.6 0.012

Nitrate-nitrogen
N-NO3

6.63 3.47 57.0 1.181

Total phosphorus
TP 0.34 0.19 43.2 0.065

* concentration below detection limit

On-going microbiological studies to identify 
the microbial composition:

2. stage VF-CW1. stage HF-CW

(1A-3C – sampling points of wetland matrix)



Thank you!

Email: kcur@giwk.pl
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