SPREADING OF BRINE DISCHARGED INTO THE PUCK BAY (SOUTH BALTIC SEA):
THEORETICAL STUDY VERSUSFIELD OBSERVATIONS
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General information

Increasing demands for gas storage capacity encouraged Polish Gas and Oil Company Cape of Taran 20 4

(PGNIG) to make use of salt deposits located in the north-eastern part of Poland, in the 16 —| — PuckLagoon

area bordering on the Gulf of Gdansk (South Baltic Sea), and create underground gas Cape of £ - —— Outer Puck Bay

stores. A complex of 10 chambers (250x10°m®) was designed to be built at a depth of 800- Rozewie £ 12—

1600 m. The construction site is located about 4 km away from the sea coast. The drilling E 58—

of boreholes and diluting of salt rock was proposed as a method of creating the chambers. %6, 2 ,

Owing to reasons, { i ge of brine is limited to 300 mh with the Puck %, B a4

maximum saturation of 250 kg/m”. Lagoon” o i

The main difficulty of the investment lay in the effective spreading of brine in the Puck Bay / Outer T T T T 1T 7 7 1T 71
(inner part of the Gulf of Gdansk) in accordance with all requirements that apply to regions ‘Pugk Bay JF M A M J J A S O N D
protected by NATURA 2000. The most important restriction was the permitted excess 8.4 month

salinity, defined as 0.5 PSU over the natural salinity in the Puck Bay.
The Puck Bay is a shallow western sub-region of the Gulf of Gdansk separated from the

—— Puck Lagoon

Gdynia: -~ —— Outer Puck Bay

open sea by the Hel Peninsula. Inthe middle of the Hel Peninsula there is a shallow sand- S
bank which divides the Puck Bay into two parts differing in circulation patterns: the Sopot. Gulf of Gdarisk g
eastern one (the Outer Puck Bay; av. depth 20.5 m), and the western (the Puck Lagoon; cofik b 2
av. depth 3 m). Currents in the region are generated mainly by wind and the 6.8
ying water level intime and space.
The water temperature in the Puck Bay is climate dependent and modified by the inflow of AT T T T T T T T T T
marine and fresh waters, mainly from the Vistula River. Seasonal thermal stratification is . POLAND 3 F M A M J J A S O N D
observed in the Outer Puck Bay. Water salinity in the Puck Bay is determined by 3.‘5\ month
interactions between marine and fresh waters. In the Outer Puck Bay, salinity is closely & Variability of mean monthly water temperature and
related to the inflow of more saline water from the Gdansk Basin. In addition, the surface Study area with chosen location of discharge and scheme of diffusing Working diffuser salinity in the surface layer in the Puck Bay
layer is modified by fresh water from the Vistula River. system designed by EMPORIUM (Based on IMGW data, 1965-1974)
Pre-investment analysis of brine discharge, modeling approach modeling approach
To assess the influence of the proposed installation on the = [PSU] .-.~ z z°
surrounding environment analysis covered the following issues: §§§‘ E 8 E®
- kinematic parameters of the brine jetcoming from a single nozzle; £ 720 SSSSSS 2, £4
- mixing conditions for a single jetin the surrounding water; R 3 § 2
- the spreading of brine in the nearfield of a diffuser; e L 7.15 z o 0
- the spreading of brine in the Puck Bay. g @ SN 0102197 11/02/97 21/02/87 03/03/97 01/06/06 21/06/06 11/07/06 31/07/06
= 6 o 3 R XX
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[ B P CONCLUSIONS:
. X . . o Based on theoretical analysis it was decided to build installation consisting of a system of 16 heads spaced every 45 m, each of them equipped with 3 nozzles of 8 mm diameter, and to
Theoretical behaviour of a single jet of brine in stagnant water locate the center of the installation 2300 m off shore

Monitoring in the near-field of installation

In the summer of 2010, the  eosse00 = — oD 5 o 27.1Q.2010 o o
construction of the brine = ] N T i
discharge installation was T [ 200 | a 2
" and on eoss700 E200 1502 ]
20th 2010 its operation started.  sosse00 < L 100 P . e
Since then monitoring of (o0 Elw* . . . . B
discharged brine started. In the L] 1 L e =5 o© s oo
first months of operation salinity %% o A I T 0 9
measurementsin five locationsin 055300 T T T T
the nearfield of ir E gossan0 2411010 2611010 2811010 LS » 037 27611 N A
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oo 300 250 § ° °
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