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Foto n°1 : Panoramica parziale del sub-comparto oggetto del presente Piano Attuativo, vista da SSE.

Foto n°2 : Esecuzione della prova penetrometrica statica CPT1, vista da SSE. Foto n°3 : Particolare dello scavo (S2) per verifica livello di falda locale e campionamento
d’acqua per misura speditiva in sito della conducibilità elettrica.

Foto n°4 : Panoramica parziale del sub-comparto oggetto del presente Piano Attuativo, ed esecuzione della prova penetrometrica statica CPT2,
vista da NNE. Foto n°5 : Panoramica parziale del sub-comparto oggetto del presente Piano Attuativo, ed esecuzione della prova penetrometrica statica CPT3, vista da SSO.

Foto n°6 : Particolare dello stendimento (St,n°1) per l’esecuzione di tomografia elettrica
(indagine geoelettrica) lungo la direzione SSO-NNE, vista da SSO. In primo piano si nota la
centralina di induzione della corrente e rilevamento dati.

Foto n°7 : Panoramica dello stendimento (St,n°1) per l’esecuzione di tomografia elettrica
lungo la direzione SSO-NNE, vista da SSO. A sinistra del cavo elettrico (in giallo) si nota la
testa della canna piezometrica (Piez.2) installata nel perforo della CPT3 e foderata di nastro
bianco-rosso. Lo stendimento, lungo 96,00 m, si sviluppa per quasi tutta la lunghezza del
sub-comparto.

Piez.2

Foto n°8 : Testa della canna piezometrica (Piez.1) installata nel perforo della CPT1,
all’interno della quale è stato prelevato un campione di acqua di falda per la misura
speditiva in sito della conducibilità elettrica.

Piez.1
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35(0(66(
/D� SUHVHQWH� UHOD]LRQH� VLQWHWL]]D� L� ULVXOWDWL� GL� XQ·LQGDJLQH� JHRHOHWWULFD

HVHJXLWD��PHGLDQWH���SURILOL�GL�UHVLVWLYLWj��'��LQ�ORF��7LUUHQLD��3,��
/·LQGDJLQH� JHRHOHWWULFD� LQ� RJJHWWR� q� VWDWD� HIIHWWXDWD� QHOO·DPELWR� GL� VWXGL

JHRORJLFR�WHFQLFL�LQ�FRUVR�QHOO·DUHD�LQWHUHVVDWD�GDO�3�8�$��VFKHGD�QRUPD������GHO
FRPXQH� GL� 3LVD�� LQ� 9LD� GHOOH� *LXQFKLJOLH�� +D� DYXWR� OR� VFRSR� SULQFLSDOH� GL
DIILDQFDUVL� DG� DOWUL� WLSL� GL� LQGDJLQH� SHU� YHULILFDUH�� PHGLDQWH� OD� PLVXUD� GHOOH
FDUDWWHULVWLFKH� GL� UHVLVWLYLWj� GHL� WHUUHQL�� O·HYHQWXDOH� SUHVHQ]D�� QHO� VRWWRVXROR�� GL
DFTXH�VDOPDVWUH�

,QIDWWL�TXHVWH�LQGDJLQL��DQFKH�VH�GL�WLSR�LQGLUHWWR��SHUPHWWRQR�GL�HIIHWWXDUH
ULFRVWUX]LRQL� OXQJR� XQ� SURILOR� ELGLPHQVLRQDOH�� SRWHQGRVL� LQILQH� ULFROOHJDUH� OH
YDULD]LRQL� GL� UHVLVWLYLWj� GHO� WHUUHQR� FRQ� OH� YDULD]LRQL� OLWRORJLFKH� H� GL
SRURVLWj�DOWHUD]LRQH�VDWXUD]LRQH�HVLVWHQWL�

&RPH�VL�RVVHUYD�QHOOD�SODQLPHWULD�GL�GHWWDJOLR�DOOHJDWD�� L�GXH�SURILOL� VRQR
VWDWL� HVHJXLWL� VHFRQGR�GXH�GLUH]LRQL� IUD� ORUR�RUWRJRQDOL�� LO� Q�� �� QHO� VHQVR�GHOOD
OXQJKH]]D�GHO�ORWWR��JURVVR�PRGR�LQ�GLUH]LRQH�SDUDOOHOD�D�TXHOOD�FRVWLHUD���LO�Q���
QHO�VHQVR�GHOOD�GLPHQVLRQH�PLQRUH�GHO�ORWWR�VWHVVR�

1HO� SURILOR� SL�� OXQJR� �Q�� ��� q� VWDWR� SRVVLELOH� LQGDJDUH� XQR� VSHVVRUH� GL
WHUUHQR� GHOO·RUGLQH� GHL� ������ P�� FRQ� XQD� GLVWDQ]D� HOHWWURGLFD� GL� ���� P�� FRQ
O·DOWUR�SURILOR��SL��FRUWR��VL�q�LQGDJDWR�XQR�VSHVVRUH�GL�WHUUHQR�GL�SRFR�LQIHULRUH
DL� ��� P� PD�� JUD]LH� DO� SDVVR� HOHWWURGLFR� GL� ���� P�� HVVR� KD� FRQVHQWLWR� XQD
PDJJLRUH�ULVROX]LRQH�QHOOR�VWUDWR�SL��VXSHUILFLDOH�GL�WHUUHQR�

3HU�OH�SURVSH]LRQL�q�VWDWR�XWLOL]]DWR�XQ�JHRUHVLVWLYLPHWUR�6\VFDO�5���6ZLWFK
���GHOOD�,ULV�,QVWUXPHQW��GRWDWR�GL�FRQYHUWLWRUH�GL�SRWHQ]D�LQWHUQR������:�����
9�PD[���/·DWWUH]]DWXUD�q�FRPSOHWDWD�GD�XQ�GLVSRVLWLYR�FKH�FRPSUHQGH�GXH�URWROL
GL�PXOWLFDYR� D� ���PDQGDWH� H� ��� HOHWWURGL�� XWLOL]]DELOL� LQGLIIHUHQWHPHQWH� FRPH
SXQWL�GL�FRUUHQWH�H�GL�PLVXUD�

02'$/,7��(6(&87,9(�'(,�352),/,�',�5(6,67,9,7��'
1HOO·DPELWR� GHOOH� LQGDJLQL� JHRHOHWWULFKH�� SHU� RWWHQHUH� XQD� SL�� DFFXUDWD

ULFRVWUX]LRQH�GHOOH�FDUDWWHULVWLFKH�GHL�WHUUHQL�SUHVHQWL�GL�TXDQWR�QRQ�VL�DEELD�FRQ
L�VRQGDJJL�HOHWWULFL�YHUWLFDOL��6(9���VL�SXz�ULFRUUHUH�D�PRGHOOL�ELGLPHQVLRQDOL��LQ�FXL
SRVVDQR� DSSUH]]DUVL� YDULD]LRQL� GL� UHVLVWLYLWj�� OXQJR� OD� OLQHD� GL� VRQGDJJLR�� QRQ
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VROR�LQ�VHQVR�YHUWLFDOH��PD�DQFKH�LQ�VHQVR�RUL]]RQWDOH�
8QD� SURVSH]LRQH� JHRHOHWWULFD� ��'� YLHQH� HVHJXLWD� XWLOL]]DQGR� XQ� FHUWR

QXPHUR�GL�HOHWWURGL��GL�VROLWR�HTXLVSD]LDWL�OXQJR�OD�OLQHD�GL�LQGDJLQH��VHFRQGR�OR
VFKHPD�ULSRUWDWR�QHOOD�VHJXHQWH�ILJXUD��WUDWWD�GD�0�+��/RNH�²������������

/D�VHTXHQ]D�GL�PLVXUD]LRQL�GLSHQGH�GDO�WLSR�GL�GLVSRVLWLYR�XWLOL]]DWR��1HOOR
VFKHPD�VRWWRVWDQWH�q�LOOXVWUDWR�LO�GLVSRVLWLYR�TXDGULSRODUH�:HQQHU��

LQ�FXL�&��3� 3��3� 3��&���FRQ�&��&��HOHWWURGL�GL�FRUUHQWH�H�3��3��HOHWWURGL�GL
SRWHQ]LDOH��� 7UDVODQGR� LO� GLVSRVLWLYR� OXQJR� OD� OLQHD� GL� VRQGDJJLR� VL� HIIHWWXDQR
WXWWH� OH� PLVXUD]LRQL� UHODWLYH� D� XQD� GLVWDQ]D� LQWHUHOHWWURGLFD� ´Dµ�� SRL� TXHOOH
UHODWLYH�D�´�Dµ��´�Dµ��H�FRVu�YLD�ILQR�D�FRPSOHWDUH�WXWWH�OH�SRVVLELOL�PLVXUD]LRQL��LO
FXL�QXPHUR�q�WDQWR�PDJJLRUH��SHU�XQD�OXQJKH]]D�WRWDOH�GL�VWHQGLPHQWR��TXDQWR
SL��LO�SDVVR�´Dµ�q�SLFFROR�

$O� WHUPLQH�� O·LQVLHPH� GHL� YDORUL� GL� UHVLVWLYLWj� DSSDUHQWH� RWWHQXWL� YLHQH
GLDJUDPPDWR�LQ�´SVHXGRVH]LRQLµ��QHO�´FRQWRXULQJµ�GHOOH�SVHXGRVH]LRQL��GL�VROLWR
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LO� SXQWR� LQ� FXL� YLHQH� SURLHWWDWR� LO� YDORUH� GL� UHVLVWLYLWj� DSSDUHQWH� FRUULVSRQGH�
RUL]]RQWDOPHQWH��DO�SXQWR� FHQWUDOH�GHO� VHW�GL� HOHWWURGL� FXL� VL� ULIHULVFH� OD�PLVXUD
VWHVVD��9HUWLFDOPHQWH� LO�SXQWR�q�SURLHWWDWR��FRQYHQ]LRQDOPHQWH��D�XQD�GLVWDQ]D
SURSRU]LRQDOH� DOOD� GLVWDQ]D� WUD� JOL� HOHWWURGL�� WHQHQGR� SUHVHQWH� DQFKH� LO
GLVSRVLWLYR�HOHWWURGLFR�LPSLHJDWR�

/D� SVHXGRVH]LRQH� IRUQLVFH� XQ·LPPDJLQH� DSSURVVLPDWD� H� GLVWRUWD� GHOOD
UHVLVWLYLWj�GHO�WHUUHQR��&RQ�DXVLOLR�GL�DSSRVLWL�VRIWZDUH�GL�LQYHUVLRQH�q�SRVVLELOH��D
SDUWLUH�GDOO·LQVLHPH�GL�GDWL�RWWHQXWL��RWWHQHUH�XQ�PRGHOOR�GL�UHVLVWLYLWj�UHDOH�

,O� VRIWZDUH�XWLOL]]DWR�q� LO�5(6�',19� �YHUV��������GHOOD�*HRWRPR�6RIWZDUH�
HVVR� q� LQ� JUDGR� GL� GHWHUPLQDUH� XQ�PRGHOOR� GL� UHVLVWLYLWj� ELGLPHQVLRQDOH� SHU� LO
WHUUHQR�D�SDUWLUH�GDL�GDWL�RWWHQXWL�GD�XQ�SURILOR�GL�UHVLVWLYLWj�

(ODERUDQGR� L� YDORUL� GL� UHVLVWLYLWj� DSSDUHQWH� FDOFRODWL� YLHQH� WUDFFLDWD� XQD
SVHXGRVH]LRQH��OD�URXWLQH�GL�LQYHUVLRQH�q�SRL�FRQGRWWD�PHGLDQWH�XQ�PHWRGR�GL
RWWLPL]]D]LRQH� DL� PLQLPL� TXDGUDWL�� QRQ� OLQHDUH�� 3Xz� HVVHUH� XWLOL]]DWR� VLD� LO
PHWRGR� DOOH� GLIIHUHQ]H� ILQLWH� FKH� TXHOOR� DJOL� HOHPHQWL� ILQLWL�� HG� q� SRVVLELOH
HOLPLQDUH�GDO�PRGHOOR�L�GDWL�DIIHWWL�GD�HUURUH�

,O�PRGHOOR� �'� XWLOL]]DWR� GDO� SURJUDPPD� GL� LQYHUVLRQH� q� FRVWLWXLWR� GD� XQ
FHUWR� QXPHUR� GL� EORFFKL� UHWWDQJRODUL�� OD� GLVSRVL]LRQH� GHL� TXDOL� q� VWUHWWDPHQWH
OHJDWD�DOOD�GLVWULEX]LRQH�GHL�SXQWL�GL�PLVXUD�QHOOD�SVHXGRVH]LRQH�

,17(535(7$=,21(
3HU�L�SURILOL�LQ�RJJHWWR�VRQR�VWDWH�HIIHWWXDWH�PLVXUD]LRQL�XWLOL]]DQGR�O·DUUD\

:HQQHU��(VVL�SUHVHQWDQR�OH�VHJXHQWL�FDUDWWHULVWLFKH�
SURILOR�Q���
� OXQJKH]]D� ������P
� SDVVR��PLQLPD�GLVWDQ]D�LQWHUHOHWWURGLFD�� �����P
� QXPHUR�HOHWWURGL�GL�PLVXUD� ���
� QXPHUR�GL�OHWWXUH� ������GLVWULEXLWH�VX����OLYHOOL�GL�PLVXUD�
� PRGHO�EORFNV�XWLOL]]DWL�GDO�VRIWZDUH�SHU�O·LQYHUVLRQH�����
� PRGHO�OD\HUV���
� SXQWL�XWLOL]]DWL�SHU�O·LQYHUVLRQH�����
� SVHXGRGHSWK�PLQLPD� ������P����PDVVLPD� ������P�
SURILOR�Q���
� OXQJKH]]D� ������P
� SDVVR��PLQLPD�GLVWDQ]D�LQWHUHOHWWURGLFD�� �����P
� QXPHUR�HOHWWURGL�GL�PLVXUD� ���
� QXPHUR�GL�OHWWXUH� ������GLVWULEXLWH�VX����OLYHOOL�GL�PLVXUD�
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� PRGHO�EORFNV�XWLOL]]DWL�GDO�VRIWZDUH�SHU�O·LQYHUVLRQH�����
� PRGHO�OD\HUV���
� SXQWL�XWLOL]]DWL�SHU�O·LQYHUVLRQH�����
� SVHXGRGHSWK�PLQLPD� ������P����PDVVLPD� ������P�

1HOO·DPELWR�GHO�SURILOR�Q����q�VWDWR�QHFHVVDULR�VFDUWDUH�DOFXQH�PLVXUD]LRQL
GL� UHVLVWLYLWj� DSSDUHQWH�� LQ� TXDQWR� HYLGHQWHPHQWH� DIIHWWH� GD� HUURUH�� ,� SXQWL
ULPDQHQWL��FRPH�VL�RVVHUYD�QHOOR�VFKHPD�´D�EORFFKLµ�ULSRUWDWR��VRQR�FRPXQTXH
VXIILFLHQWL�SHU�XQ·LQWHUSUHWD]LRQH�DIILGDELOH�

$OOD� SUHVHQWH� UHOD]LRQH� VRQR� DOOHJDWL� L� WDEXODWL� FRQ� L� YDORUL� GL� UHVLVWLYLWj
DSSDUHQWH� ULFDYDWL�GDOOH�PLVXUH�GL� FDPSDJQD��&RPH�JLj�DFFHQQDWR�� LO� VRIWZDUH
XWLOL]]D�XQD�PRGHOOD]LRQH�LQ�´EORFFKLµ�SHU�LQYHUWLUH�L�GDWL�GL�UHVLVWLYLWj�DSSDUHQWH
H�SHUYHQLUH�D�VH]LRQL��'�GL�UHVLVWLYLWj�UHDOH�

,�JUDILFL�D�FRORUL�FKH�ULDVVXPRQR� L� ULVXOWDWL�GHOOH�SURVSH]LRQL�VL� ULIHULVFRQR�
GDOO·DOWR�YHUVR�LO�EDVVR��D�
D� SVHXGRVH]LRQH�GL�UHVLVWLYLWj�DSSDUHQWH�GHULYDQWH�GDL�GDWL�GL�FDPSDJQD�
E� SVHXGRVH]LRQH�GL�UHVLVWLYLWj�DSSDUHQWH�WHRULFD��FDOFRODWD�GDO�QRVWUR�PRGHOOR��
F� PRGHOOR�GL�UHVLVWLYLWj�GHO�WHUUHQR�RWWHQXWR�GDOO·LQYHUVLRQH�

,Q�XQD�WDYROD�D�SDUWH�VL�VRQR�ULSRUWDWH�OH���VH]LRQL�HOHWWURVWUDWLJUDILFKH��FRQ
XQD�FRPXQH�VFDOD�GL�DOWH]]H�OXQJKH]]H�H�GL�UHVLVWLYLWj��LQ�PRGR�GD�SRWHU�RSHUDUH
XQ�FRQIURQWR�LPPHGLDWR�IUD�L�GDWL�RWWHQXWL��6L�RVVHUYD�TXDQWR�VHJXH�
� /H� UHVLVWLYLWj� FDOFRODWH�FRQ� LO�PRGHOOR�GL� LQYHUVLRQH�YDULDQR� IUD������H������

ΩP�SHU�LO�SURILOR���H�IUD������H��������ΩP�SHU�LO�SURILOR�Q����
� (QWUDPEL� L�SURILOL�HOHWWURVWUDWLJUDILFL��'�HYLGHQ]LDQR�XQ�DQGDPHQWR�UHJRODUH�
FRQ� VWUDWLILFD]LRQH� GHOOD� UHVLVWLYLWj� FRQ� OD� SURIRQGLWj�� D� SDUWLUH� GD� YDORUL
PDJJLRUL� LQ� VXSHUILFLH�� ILQR� D� YDORUL� LQIHULRUL� D� ���� ΩP� QHOOD� SDUWH� SL�
SURIRQGD�GL�WHUUHQR�LQGDJDWD��

� /R� VWUDWR� LPPHGLDWDPHQWH� VXSHUILFLDOH� q�� LQ� HQWUDPEL� L� FDVL�� FRVWLWXLWR� GD
WHUUHQR� YHJHWDOH�� DOWHUDWR� �LQ� SDUWH� DQFKH� GL� ULSRUWR�� H� VDEELH� OLPRVH� SL�
SRURVH�H�DHUDWH�

� )LQR�D�XQD�SURIRQGLWj�GHOO·RUGLQH�GHL���������P��VL�KDQQR�YDORUL�GL�UHVLVWLYLWj
VXSHULRUL�DL�����ΩP��&RQVLGHUDQGR� OH� ULVXOWDQ]H�GL� ODYRUL�QRWL� LQ� OHWWHUDWXUD�
QRQFKp�TXDQWR�RWWHQXWR�GDJOL�VFULYHQWL�QHOOD�]RQD�FRVWLHUD��VL�ULWLHQH�FKH�WDOL
YDORUL� VLDQR� FRPSDWLELOL� FRQ� OD�SUHVHQ]D�GL� WHUUHQL� SUHYDOHQWHPHQWH� VDEELRVL
VDWXUL�GL�DFTXD�FODVVLILFDELOH�FRPH�´GROFHµ�

� )UD�L���������H�JOL�������P�FLUFD��VL�KDQQR�YDORUL�GL�UHVLVWLYLWj�FKH�SRWUHEEHUR
LQGLFDUH�OD�IDVFLD�GL�WUDQVL]LRQH�DG�DFTXH�GL�WLSR�VDOPDVWUR��UHVLVWLYLWj�LQIHULRUL
DL��ΩP�H�VXSHULRUL�DJOL�����ΩP��
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� 1HOOD�]RQD�SL��SURIRQGD� LQGDJDWD��H�VRSUDWWXWWR�QHO�SURILOR�Q����� VL�DUULYD�D
YDORUL� GL� UHVLVWLYLWj� LQIHULRUL� D� �������� ΩP�� YDORUL� GL� VROLWR� DVVRFLDELOL� DOOD
SUHVHQ]D� GL� WHUUHQR� VDWXUR� LQ� DFTXD� VDODWD�� 7HQHQGR� SHUz� SUHVHQWH� OH
FDUDWWHULVWLFKH� OLWRVWUDWLJUDILFKH�� FRPH� HYLGHQ]LDWH� GDOOH� SURYH� LQ� VLWX
GLVSRQLELOL��TXHVWL�YDORUL�PROWR�ULGRWWL�SRWUHEEHUR�GLSHQGHUH�GDOOD�SUHVHQ]D�GL
DUJLOOH� RUJDQLFKH� H� WRUERVH� VDWXUH� LQ� DFTXD� VDOPDVWUD�� FLRq� DFTXD� DYHQWH
FRQGXFLELOLWj�PHGLDPHQWH�FRPSUHVD�WUD�L������H�L������µ6�FP�
6XOOD�EDVH�GL�TXHVWL�GDWL��H�FRQVLGHUDQGR�L�VHJXHQWL�GDWL�GL�ULIHULPHQWR�SHU

OD�UHVLVWLYLWj�
� WHUUHQR�VDWXUR�LQ�DFTXD�´GROFHµ��ρ !�����ΩP��
� WHUUHQR�VDWXUR�LQ�DFTXD�´VDODWDµ��ρ VXJOL���������ΩP��
VL�ULWLHQH�SUHVXPLELOH��GDWD�OD�FRPSRVL]LRQH�OLWRORJLFD�SUHYDOHQWHPHQWH�VDEELRVD
GHL� WHUUHQL� SRVWL� ILQR� D� XQD� SURIRQGLWj� GHOO·RUGLQH� GHJOL� ������ P�� FKH
QHOO·DPELWR�GHL�SULPL���������P�GL�WHUUHQR��OR�VWHVVR�VLD�VDWXUR�G·DFTXD�´GROFH´�
$O� GL� VRWWR� GL� WDOH� SURIRQGLWj�� OD� FRVWDQWH� GLPLQX]LRQH� GHL� YDORUL� GL� UHVLVWLYLWj
LQGLFD�OD�WUDQVL]LRQH�DOOD�]RQD�LQ�FXL�LO�WHUUHQR�q�VDWXUR�G·DFTXD�VDOPDVWUD�

,� YDORUL� HVWUHPDPHQWH� ULGRWWL� GL� ρ� QHOOD� ]RQD� SL�� SURIRQGD� LQGDJDWD
LQGLFKHUHEEHUR� OD� SUHVHQ]D� GL� VDEELH� VDWXUH� LQ� DFTXD� VDODWD�� R� DUJLOOH� WRUERVH
RUJDQLFKH�VDWXUH�LQ�DFTXD�VDOPDVWUD�

$//(*$7,�
� SODQLPHWULD�FRQ�XELFD]LRQH�SURILOL�GL�UHVLVWLYLWj
� WDEXODWL�GDWL�PLVXUDWL�H�UHVLVWLYLWj�DSSDUHQWL
� VFKHPL�PRGHOOD]LRQH�LQ�EORFFKL
� SVHXGRVH]LRQL�H�PRGHOOL�GL�UHVLVWLYLWj
� WDYROD�FRQ�VH]LRQL�HOHWWURVWUDWLJUDILFKH�FRQ�QRWH�LQWHUSUHWDWLYH

CQ^�7Ye\YQ^_�D�]U��"%�! �"  &



Vincolo Militare

Fosso Tombato

Limite Parco Naturale
Migliarino-San Rossore-Massaciuccoli
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Sub-comparto oggetto dell’indagine
(particella 350 - Foglio 85 - Comune di Pisa)
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PIANO ATTUATIVO
SCHEDA NORMA 39.1 REGOLAMENTO URBANISTICO COMUNALE

VIA DELLE GIUNCHIGLIE - TIRRENIA (PI)
- STATO AATUALE - SCALA 1 : 1.000

CPT1

S1

Prove penetrometriche statiche eseguite
a supporto della presente indagine

Saggi con escavatore

I perfori delle prove CPT1 e CPT3 sono stati attrezzati
con canna piezometrica, per un tratto di profondità di
circa 5,70 m dal p.c.
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Stendimenti per tomografia geoelettrica
(St.1, St.2)























SEZIONI ELETTROSTRATIGRAFICHE CON NOTE INTERPRETATIVE

riporto, strato superficiale
più aerato e alterato

prevalenti sabbie limose
sature in acqua dolce

zona di transizione alle
acque salmastre

riporto, strato superficiale
più aerato e alterato

prevalenti sabbie limose
sature in acqua dolce

zona di transizione alle
acque salmastre

prevalenza di litotipi argilloso-torbosi
con acqua salmastra
(o sabbie sature in acqua salata)

profilo n. 1

profilo n. 2






























