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Â ñòàòüå îïèñûâàåòñÿ èñòîðèÿ ìèðîâîé ðàçðàáîòêè íåòðàäèöèîííûõ âèäîâ óãëåâîäîðîäíîãî ñûðüÿ, ê êîòî-

ðûì îòíîñÿòñÿ íå òîëüêî òÿæåëàÿ íåôòü, ïðèðîäíûå áèòóìû, áèòóìîíîñíûå ïåñêè, íåôòåíîñíûå ñëàíöû, íî è

íåòðàäèöèîííûå ðåñóðñû ãàçà: ãàçû óãîëüíûõ ìåñòîðîæäåíèé, âîäîðàñòâîðåííûå ãàçû, ãàçû ñëàíöåâûõ è ïëîò-

íûõ ôîðìàöèé. Îáúÿñíÿåòñÿ èõ ðîëü â ðàçâèòèè ýêîíîìèêè ñòðàíû. Êðîìå òîãî, â ñîâðåìåííûõ óñëîâèÿõ ê

íåòðàäèöèîííûì èñòî÷íèêàì óãëåâîäîðîäíîãî ñûðüÿ ìîæíî îòíîñèòü è îñòàòî÷íûå íåôòè äëèòåëüíî ýêñïëóà-

òèðóåìûõ ìåñòîðîæäåíèé. Â Ðîññèè îãðîìíûå âîçìîæíîñòè äëÿ äëèòåëüíîé äîáû÷è òðàäèöèîííûõ íåôòåé. Ýòè

èçâëåêàåìûå ðåñóðñû ìîãóò áûòü ïðèðàùåíû çà ñ÷åò ñîâåðøåíñòâîâàíèÿ ãåîëîãè÷åñêèõ èññëåäîâàíèé, ñ èñ-

ïîëüçîâàíèåì ñîâðåìåííûõ ãåîëîãî-ãåîôèçè÷åñêèõ è ëàáîðàòîðíûõ ìåòîäîâ, ïðèìåíåíèÿ ñîâðåìåííûõ òåõíî-

ëîãèé ðàçðàáîòêè è ìåòîäîâ óâåëè÷åíèÿ íåôòåîòäà÷è, àäåêâàòíûõ êîíêðåòíûì ãåîëîãè÷åñêèì îñîáåííîñòÿì

çàëåæåé è âíåäðåíèåì â ïðàêòèêó ðàçðàáîòêè ìåòîäîâ èííîâàöèîííîãî ïðîåêòèðîâàíèÿ ðàçðàáîòêè. Íåïîñðåä-

ñòâåííî Ðåñïóáëèêà Òàòàðñòàí èìååò îãðîìíûå ðåñóðñû ÓÂ, êîòîðûå ïðè ïðàâèëüíîì, öåëåíàïðàâëåííîì

èñïîëüçîâàíèè ìîãóò îáåñïå÷èòü ðåñïóáëèêå äëèòåëüíóþ, íà ñîòíè ëåò æèçíü íà êà÷åñòâåííîì óðîâíå íå íèæå

ïåðåäîâûõ ñòðàí Åâðîïû.

Êëþ÷åâûå ñëîâà:  íåòðàäèöèîííûå âèäû óãëåâîäîðîäíîãî ñûðüÿ, îñòàòî÷íûå íåôòè äëèòåëüíî ýêñïëóàòè-

ðóåìûõ ìåñòîðîæäåíèé.

Ê êàòåãîðèè íåòðàäèöèîííûõ âèäîâ óãëåâîäîðîäíîãî

ñûðüÿ áîëüøèíñòâî èññëåäîâàòåëåé îòíîñÿò òÿæåëóþ íåôòü,

ïðèðîäíûå áèòóìû, áèòóìîíîñíûå ïåñêè, íåôòåíîñíûå

ñëàíöû. Îäíàêî, ê ýòîé êàòåãîðèè ñëåäóåò îòíåñòè è íåòðà-

äèöèîííûå ðåñóðñû ãàçà: ãàçû óãîëüíûõ ìåñòîðîæäåíèé,

âîäîðàñòâîðåííûå ãàçû, ãàçû ñëàíöåâûõ è ïëîòíûõ ôîðìà-

öèé. Âñå ýòè ãàçîâûå ðåñóðñû íà ïîðÿäêè áîëüøå òðàäèöè-

îííûõ è íåòðàäèöèîííûõ ðåñóðñîâ íåôòè (Ðèñ. 1).

Íà ðèñ. 2 ïðèâåäåíû íåòðàäèöèîííûå è àëüòåðíàòèâ-

íûå ïðèðîäíûå èñòî÷íèêè ýíåðãèè. Èç íèõ â XXI â. íå-

ôòÿíàÿ è ãàçîâàÿ ïðîìûøëåííîñòü íà÷àëà îñâîåíèå òÿæå-

ëûõ íåôòåé, ïðèðîäíûõ áèòóìîâ (ÏÁ), óãëåâîäîðîäîâ â

ñëàíöåâûõ îòëîæåíèÿõ, ãåîëîãè÷åñêèå çàïàñû êîòîðûõ â

ìèðå îöåíèâàþòñÿ â òðèëëèîíû òîíí.

Â ñîâðåìåííûõ óñëîâèÿõ ê íåòðàäèöèîííûì èñòî÷-

íèêàì óãëåâîäîðîäíîãî ñûðüÿ, î÷åâèäíî, íàñòàëî âðåìÿ

îòíîñèòü è îñòàòî÷íûå íåôòè äëèòåëüíî ýêñïëóàòèðóå-

ìûõ ìåñòîðîæäåíèé. Ïî÷åìó òî îá ýòîì ìàëî ãîâîðÿò,

íî â ìèðîâîì ìàñøòàáå ýòèõ ðåñóðñîâ â ñðåäíåì â 2

ðàçà áîëüøå îòîáðàííûõ è èçâëåêàåìûõ â ïåðñïåêòèâå

òðàäèöèîííûõ íåôòåé. Ýòî âðîäå áû è îáû÷íûå íåôòè,

íî óñëîâèÿ èõ çàëåãàíèÿ è âîçìîæíûå ïóòè èçâëå÷åíèÿ

òðåáóþò íåòðàäèöèîííûõ ïîäõîäîâ è åñòåñòâåííî áîëü-

øèõ ñðåäñòâ (ôèíàíñîâûõ è ìàòåðèàëüíûõ) äëÿ èõ äîáû-

÷è. Íàøè òåîðåòè÷åñêèå è ïðàêòè÷åñêèå èññëåäîâàíèÿ

ïîêàçàëè âîçìîæíîñòè ýòîãî ïîòåíöèàëà (Ìóñëèìîâ,

2012à) (Ðèñ. 3).

Â Ðîññèè îãðîìíûå âîçìîæíîñòè äëÿ äëèòåëüíîé äî-

áû÷è òðàäèöèîííûõ íåôòåé. Ýòè ðåñóðñû ïðèíÿòî äå-

ëèòü íà àêòèâíûå (ÀÇÍ) è òðóäíîèçâëåêàåìûå (ÒÇÍ). Íå-

ñìîòðÿ íà ïåðìàíåíòíîå óâåëè÷åíèå äîëè ÒÇÍ (ñåãîäíÿ

èõ äîëÿ â çàïàñàõ ÐÔ ñîñòàâëÿåò áîëåå 60%, à â ñòàðûõ

íåôòåäîáûâàþùèõ ðàéîíàõ, êàêèì ÿâëÿåòñÿ ÐÒ, – áîëåå

80%) âîçìîæíîñòè íàðàùèâàíèÿ èçâëåêàåìûõ çàïàñîâ íà

îòêðûòûõ è ýêñïëóàòèðóåìûõ ìåñòîðîæäåíèÿõ îãðîìíû

(Ìóñëèìîâ, 2012à). Òàê íàøèìè èññëåäîâàíèÿìè ïîêà-

çàíû âîçìîæíîñòè óâåëè÷åíèÿ èçâëåêàåìûõ çàïàñîâ íà

äëèòåëüíî ýêñïëóàòèðóåìûõ ìåñòîðîæäåíèÿõ â êîëè÷å-

ñòâå 1ìëðä.ò, à íà ìåëêèõ è ñðåäíèõ ìåñòîðîæäåíèÿõ îêî-

ëî 400 ìëðä.ò. Ýòè èçâëåêàåìûå ðåñóðñû ìîãóò áûòü ïðè-

ðàùåíû çà ñ÷åò ñîâåðøåíñòâîâàíèÿ ãåîëîãè÷åñêèõ èññëå-

äîâàíèé ñ èñïîëüçîâàíèåì ñîâðåìåííûõ ãåîëîãî-ãåîôè-

çè÷åñêèõ è ëàáîðàòîðíûõ ìåòîäîâ, ïðèìåíåíèÿ ñîâðå-

ìåííûõ òåõíîëîãèé ðàçðàáîòêè è ìåòîäîâ óâåëè÷åíèÿ

íåôòåîòäà÷è (ÌÓÍ), àäåêâàòíûõ êîíêðåòíûì ãåîëîãè÷åñ-

êèì îñîáåííîñòÿì çàëåæåé è âíåäðåíèåì â ïðàêòèêó ðàç-

ðàáîòêè ìåòîäîâ èííîâàöèîííîãî ïðîåêòèðîâàíèÿ ðàç-

ðàáîòêè (Ìóñëèìîâ, 2012á; 2013).

Ðàçóìååòñÿ ìû äîëæíû â ïåðâóþ î÷åðåäü çàíèìàòüñÿ

ýòèìè íàïðàâëåíèÿìè. Íî ýòî íå äîëæíî ïðåïÿòñòâîâàòü

èññëåäîâàíèÿì â îáëàñòè îñâîåíèÿ íåòðàäèöèîííûõ ðå-

ñóðñîâ óãëåâîäîðîäîâ (ÓÂ).

Ïî÷åìó æå Ðîññèÿ äîëæíà çàíèìàòüñÿ íåòðàäèöèîí-

íûìè òîïëèâíî-ýíåðãåòè÷åñêèìè ðåñóðñàìè (ÒÝÐ)?

Âî-ïåðâûõ, äàæå ïî èìåþùèìñÿ íåïîëíûì äàííûì

èññëåäîâàíèé, ðåñóðñû íåòðàäèöèîííûõ óãëåâîäîðîäîâ â

ìèðå è Ðîññèè íå ìåíüøå, à ñóùåñòâåííî áîëüøå, ÷åì

òðàäèöèîííûõ (Ìóñëèìîâ, 2009).

Âî-âòîðûõ, ðÿä ìåñòîðîæäåíèé íåòðàäèöèîííûõ ÒÝÐ,

î÷åâèäíî, áóäóò áîëåå ïðèâëåêàòåëüíû äëÿ îñâîåíèÿ, ÷åì

ðÿä çàëåæåé ÒÇÍ. Ê ïðèìåðó, ñâåðõâÿçêèå íåôòè (ÑÂÍ) â

òåððèãåííîì êîìïëåêñå íèæíåé ïåðìè â ÐÒ áîëåå ýôôåê-

òèâíû äëÿ îñâîåíèÿ, ÷åì íåêîòîðûå çàëåæè âûñîêîâÿçêèõ

íåôòåé (ÂÂÍ) â êàðáîíàòíûõ ïîðîäàõ òðàäèöèîííî íåôòå-

íîñíûõ ãîðèçîíòîâ äåâîíà è êàðáîíà ÐÒ.

Â-òðåòüèõ, ïëàíèðóÿ ðàçâèòèÿ ÒÝÊ íà 20 ëåò íåîáõîäè-



4 (54) 201346

Ð.Õ. Ìóñëèìîâ   Ïîâûøåíèå ðîëè íåòðàäèöèîííûõ âèäîâ óãëåâîäîðîäíîãî ñûðüÿ äëÿ äëèòåëüíîãî óñòîé÷èâîãî ðàçâèòèÿ...

ìî ñìîòðåòü äàëüøå – íà 40-50 ëåò, êàê ýòî äåëàþò, íàïðè-

ìåð, êèòàéöû. Ýòî îáúÿñíÿåòñÿ áîëüøèìè ðèñêàìè èíâå-

ñòèöèé â ÍÃÑ è ÷ðåçâû÷àéíî âûñîêèìè òåìïàìè èçìåíå-

íèÿ ìèðîâîé êîíúþíêòóðû â ðàçâèòèè ÒÝÊ.

Â-÷åòâåðòûõ, óñêîðèâøèéñÿ ïðîöåññ íàêîïëåíèÿ è èñ-

ïîëüçîâàíèÿ íîâûõ çíàíèé è óìåíèé â ïåðåäîâûõ ñòðàíàõ

çàïàäà îêàçûâàåò ñóùåñòâåííîå âëèÿíèå íà ðàñøèðåíèå

êðóãà ïîòåíöèàëüíûõ èñòî÷íèêîâ ñûðüÿ, îñâàèâàåìûõ ñî-

âðåìåííûì íåôòåãàçîâûì ñåêòîðîì (ÍÃÑ) â íàïðàâëåíèè

«ìîíåòèçàöèè» ýòèõ çíàíèé. Â ýòîé ñâÿçè ìîæíî óòâåðæ-

äàòü, ÷òî ñîâðåìåííàÿ ñëàíöåâàÿ ðåâîëþöèÿ íå ïîñëåäíÿÿ.

Çà íåé ïîñëåäóþò è äðóãèå («ïîäïèòêà» ÓÂ îñàäî÷íîãî

÷åõëà èç ãëóáèí Çåìëè, îñâîåíèå ãàçîãèäðàòîâ è äð.)

Â ïÿòûõ, â íàñòîÿùåå âðåìÿ ðàçëè÷íûå ñòðàíû â çàâè-

ñèìîñòè îò íàëè÷èÿ èëè îòñóòñòâèÿ òðàäèöèîííûõ èëè íå-

òðàäèöèîííûõ ÒÝÐ çàíèìàþòñÿ ðàçëè÷íûìè âèäàìè òðà-

äèöèîííûõ ÓÂ (Êàíàäà è Âåíåñóýëà – ÑÂÍ è ÏÁ, îòäåëü-

íûå ñòðàíû Åâðîïû – ñëàíöåâûìè îòëîæåíèÿìè, ßïîíèÿ

– ãàçîãèäðàòàìè), à òàêèå ñòðàíû êàê ÑØÀ, Êèòàé è Ðîñ-

ñèÿ, êàê âåëèêèå äåðæàâû â ÒÝÊ, äîëæíû çàíèìàòüñÿ âñå-

ìè âèäàìè ÒÝÐ. Èíà÷å – îòñòàâàíèå â íîâûõ òåõíîëîãèÿõ è

âìåñòå ñ òåì â ðàçâèòèè ýêîíîìèêè ñòðàíû.

Ðàíüøå âñåõ èç íåòðàäèöèîííûõ ðåñóðñîâ â ìèðå íà-

÷àëîñü îñâîåíèå òÿæåëûõ íåôòåé è ÏÁ.

Ìèðîâûå ðåñóðñû íåòðàäèöèîííûõ íåôòåé îöåíèâà-

þòñÿ â 1,3-1,4 òðëí. ò, è èç íèõ ïðè ñóùåñòâóþùèõ òåõíî-

ëîãèÿõ äîáû÷è ìîæåò áûòü ðåíòàáåëüíî èçâëå÷åíî äî

171,5 ìëðä.ò ïðè êîýôôèöèåíòå èçâëå÷åíèÿ ïîðÿäêà 12%.

Èç ýòèõ êîëîññàëüíûõ ðåñóðñîâ íåòðàäèöèîííûõ íåôòåé

çíà÷èòåëüíàÿ äîëÿ ïðèõîäèòñÿ íà áèòóìû. Êàíàäà ðàñïî-

ëàãàåò êîëîññàëüíûìè çàïàñàìè ÏÁ, ñîäåðæàùèõñÿ â áè-

òóìîíîñíûõ ïåñêàõ. Ðåñóðñû ÏÁ â Êàíàäå îöåíèâàþòñÿ â

365 ìëðä.ò, èç íèõ èçâëåêàåìûå çàïàñû ïðè ñóùåñòâóþ-

ùåé òåõíîëîãèè äîáû÷è îöåíèâàþòñÿ â 29 ìëðä.ò.

Â îòëè÷èå îò Êàíàäû, ðàñïîëàãàþùåé êðóïíåéøèìè

çàïàñàìè ÏÁ, Âåíåñóýëà ðàñïîëàãàåò ñàìûìè êðóïíûìè

çàïàñàìè ÑÂÍ â ìèðå. Îñíîâíûå èõ çàïàñû ñîñðåäîòî÷å-

íû â Ïîÿñå Îðèíîêî, êîòîðûé ïðîñòèðàåòñÿ ïîëîñîé ïðî-

òÿæåííîñòüþ 600 êì, øèðèíîé 70 êì ñåâåðíåå è ïàðàë-

ëåëüíî ðåêå Îðèíîêî. Ïî ïîñëåäíåé îöåíêå ãîñóäàðñòâåí-

íîé íåôòÿíîé êîìïàíèåé Petroleos de Venezutla S.A.

(PDVSA) ãåîëîãè÷åñêèå çàïàñû ÑÂÍ Ïîÿñà Îðèíîêî îöå-

íèâàþòñÿ â 206 ìëðä.ò. Ïðè õîëîäíîé äîáû÷å ýòîé íåôòè ñ

èñïîëüçîâàíèåì ãîðèçîíòàëüíûõ ñêâàæèí èçâëåêàåìûå çà-

ïàñû ìîãóò ñîñòàâèòü 16,5-24,7 ìëðä.ò (ÊÈÍ 8-12%) (Íåô-

òåãàçîâûå òåõíîëîãèè…, 2006).

Õîòÿ áèòóìû ìåñòîðîæäåíèÿ Àòàáàñêà è ñâåðõòÿæå-

ëûå íåôòè Ïîÿñà Îðèíîêî îòíîñèòåëüíî áëèçêè ïî ñâîå-

ìó êà÷åñòâó, îäíàêî îòëè÷àþòñÿ äðóã îò äðóãà ïî ñòåïåíè

äåãðàäàöèè îáû÷íîé íåôòè îò âîçäåéñòâèÿ áàêòåðèé è

ýðîçèè. Ñâåðõòÿæåëûå íåôòè Ïîÿñà Îðèíîêî ìåíåå äåãðà-

äèðîâàíû ïî ñðàâíåíèþ ñ áèòóìàìè Êàíàäû èç-çà áîëåå

ãëóáîêîãî çàëåãàíèÿ è áîëåå âûñîêîé òåìïåðàòóðû ïëàñòà

– ñâûøå 530 – ïî ñðàâíåíèþ ñ áîëåå íèçêîé ïëàñòîâîé

òåìïåðàòóðîé â óñëîâèÿõ ñåâåðà Êàíàäû.

Õîëîäíàÿ äîáû÷à ÑÂÍ è ÏÁ
Ê íàñòîÿùåìó âðåìåíè â ìèðå îòðàáîòàíî äîñòàòî÷íî

ìåòîäîâ äîáû÷è òÿæåëûõ íåôòåé è ÏÁ. Ìåíåå âÿçêèå ñîð-

òà òÿæåëîé íåôòè, îáëàäàþùèå

äîñòàòî÷íîé òåêó÷åñòüþ

ïðè ñóùåñòâåííûõ

òåìïåðàòóðàõ â ðå-

çåðâóàðå äîáûâàþò-

ñÿ íà óðîâíå ðåíòà-

áåëüíîñòè áåç ïðè-

ìåíåíèÿ ñïåöèàëü-

íûõ òåõíîëîãèé ñíè-

æåíèÿ âÿçêîñòè è ñ

èñïîëüçîâàíèåì

ðÿäà òðàäèöèîííûõ

ïðîöåññîâ, òàêèõ êàê

ãîðèçîíòàëüíîå èëè

ìíîãîçàáîéíîå áó-

ðåíèå. Ïîñëåäíÿÿ èç

íàçâàííûõ òåõíîëî-

ãèé ÿâëÿåòñÿ íàèáî-

ëåå ýôôåêòèâíîé,

îíà ïðåäóñìàòðèâà-

åò áóðåíèå íåñêîëü-

êèõ îòâåòâëåíèé ó

ñêâàæèíû, ÷òî ïî-

çâîëÿåò óâåëè÷èòü

äëèíó ïî ïðîñòèðà-

íèþ áåç áîëüøîãî
Ðèñ. 2. Îñíîâíûå ïðèðîäíûå èñòî÷íèêè ýíåðãèè.

Ðèñ. 1. Ãåîëîãè-

÷åñêèå ðåñóðñû,

ìëðä.ò óñëîâíîãî

òîïëèâà (ïî Áåëî-

íèíó Ì.Ä.).
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Ðèñ. 3. Ýôôåêòèâíîñòü çàâîäíåíèÿ çàëåæåé âûñîêîâÿçêèõ íåôòåé.

ðîñòà çàòðàò. Èìåííî òàê îðãàíèçîâàí ïðîöåññ äîáû÷è

Îðèíîêî â Âåíåñóýëå, à òàêæå íà øåëüôîâûõ ìåñòîðîæäå-

íèÿõ Áðàçèëèè.

Â Êàíàäå ïðèìåíÿåòñÿ õîëîäíàÿ äîáû÷à òÿæåëîé íå-

ôòè ñ ïåñêîì (Cold Heavy Oil production with Sand (CHOPS))

äëÿ äîáû÷è òÿæåëîé íåôòè, çàëåãàþùåé â ïðîäóêòèâíûõ

ïëàñòàõ-ïåñ÷àíèêàõ òîëùèíîé îò 1 äî 7 ì ïðè óñëîâèè,

åñëè ïåñ÷àíèêè íå ÿâëÿþòñÿ êîíñîëèäèðîâàííûìè.

Êîýôôèöèåíò èçâëå÷åíèÿ íåôòè ïðè åå äîáû÷å ìåòî-

äîì CHOPS íèæå 10%. Ñîîòâåòñòâåííî, çàòðàòû íà áóðå-

íèå è çàêàí÷èâàíèå ñêâàæèí äîëæíû áûòü ìèíèìàëüíû-

ìè. Â Êàíàäå çàòðàòû íà äîáû÷ó îöåíèâàþòñÿ â ïðåäåëàõ

îò $ 14 äî $ 17 çà áàððåëü (Ìóñëèìîâ, 2009).

Íàèáîëåå áîëåçíåííûì ôàêòîðîì ïðè õîëîäíîé äî-

áû÷å òÿæåëîé íåôòè ÿâëÿåòñÿ íèçêèé êîýôôèöèåíò èçâëå-

÷åíèÿ íåôòè, êîòîðûé ïðè ïåðâè÷íîé ðàçðàáîòêå íàõî-

äèòñÿ íà óðîâíå îò 6% äî 15%. Íà ýòèõ ìåñòîðîæäåíèÿõ íà

ïåðñïåêòèâó íå ïðåäóñìîòðåíà èõ ðàçðàáîòêà âòîðè÷íû-

ìè ìåòîäàìè.

Ïðîöåññ çàâîäíåíèÿ ñ öåëüþ ïîääåðæàíèÿ ïëàñòîâîãî

äàâëåíèÿ ìîæåò òàêæå íà íåêîòîðûõ ìåñòîðîæäåíèÿõ ñ ìå-

íåå âÿçêèìè íåôòÿìè ñïîñîáñòâîâàòü ïîääåðæàíèþ õî-

ëîäíîé äîáû÷è íåôòè.

Ïî îïûòó ÐÒ íà çàëåæàõ, ïðåäñòàâëåííûõ òåððèãåííû-

ìè êîëëåêòîðàìè, ïðè áëàãîïðèÿòíûõ ãåîëîãè÷åñêèõ óñ-

ëîâèÿõ ýôôåêòèâíî ïðèìåíÿòü ìåòîäû çàâîäíåíèÿ äëÿ

âûðàáîòêè çàïàñîâ âûñîêîâÿçêèõ (äî 250 ñïç è áîëåå) íåô-

òåé (Ðèñ. 3). Áëàãîïðèÿòíûìè óñëîâèÿìè äëÿ ïðèìåíåíèÿ

çàâîäíåíèÿ ìîãóò ñ÷èòàòüñÿ îáúåêòû ñ äîñòàòî÷íîé (áî-

ëåå 200 ìÄà) ïðîíèöàåìîñòüþ, íèçêîé ðàñ÷ëåíåííîñòüþ

(ìåíåå 1,5), ñðàâíèòåëüíî íåáîëüøîé ïîñëîéíîé íåîäíî-

ðîäíîñòüþ ïëàñòîâ. Ïðè äîñòàòî÷íîé ñâÿçè ñ çàêîíòóðíîé

îáëàñòüþ ýôôåêòèâíî ïðèìåíÿòü çàêîíòóðíóþ, ïðèêîí-

òóðíóþ è ìåæêîíòóðíóþ çàêà÷êó âîäû.

Äëÿ óëó÷øåíèÿ âûðàáîòêè ïëàñòîâ ïðè ðàçðàáîòêå çà-

ëåæåé âÿçêèõ íåôòåé ìåòîäàìè çàâîäíåíèÿ â ñîâðåìåííûõ

óñëîâèÿõ ìîæíî èñïîëüçîâàòü ãîðèçîíòàëüíûå ñêâàæèíû.

Êîíå÷íàÿ íåôòåîòäà÷à äëÿ çàëåæåé âÿçêèõ íåôòåé åñòå-

ñòâåííî íèæå, ÷åì äëÿ ìàëîâÿçêèõ íåôòåé, íî ïðè çàâîä-

íåíèè îíà â 1,5-2 ðàçà âûøå, ÷åì áåç íåãî, è ñóùåñòâåííî

âûøå òåìïû äîáû÷è íåôòè. Íà ïîçäíåé ñòàäèè ðàçðàáîò-

êè çàëåæåé ÂÂÍ â îáÿçàòåëüíîì ïîðÿäêå íóæíî áóäåò ïðè-

ìåíÿòü òåïëîâûå ÌÓÍ (Ìóñëèìîâ, 2012à).

Îïûò Òàòàðñòàíà ïî îñâîåíèþ çàëåæåé òÿæåëûõ, ìå-

íåå âÿçêèõ íåôòåé ìîæíî øèðîêî èñïîëüçîâàòü â äðóãèõ

ðåãèîíàõ è ñòðàíàõ. Íà ýòèõ ìåñòîðîæäåíèÿõ ìîæíî ïîëó-

÷èòü ïðè çàâîäíåíèè âûñîêóþ íåôòåîòäà÷ó äî 30-40% (â

çàâèñèìîñòè îò õàðàêòåðèñòèêè ïëàñòîâ) íà ýòàïå çàâîä-

íåíèÿ, à íà ïîçäíåé ñòàäèè ïåðåéòè íà òåïëîâûå ìåòîäû è

ïîâûñèòü íåôòåîòäà÷ó äî 60-70%.

Òåðìè÷åñêèå ìåòîäû äîáû÷è

íåòðàäèöèîííûõ íåôòåé
Ê òåðìè÷åñêèì ìåòîäàì äîáû÷è íåòðàäèöèîííûõ íåô-

òåé îòíîñÿòñÿ: ñòèìóëèðîâàíèå äîáû÷è öèêëè÷åñêîé çà-

êà÷êîé ïàðà è çàâîäíåíèå ïàðîì (Cyclic Steam Stimulation

– CSS and Steamflood), ãðàâèòàöèîííîå äðåíèðîâàíèå ñ

ïîìîùüþ ïàðà (Steam Assisted gravity Drainage (SAGD)),

âíóòðèïëàñòîâîå ãîðåíèå, íàãðåâ ïðèçàáîéíîé çîíû ýëåê-

òðè÷åñêèìè íàãðåâàòåëÿìè èëè ðàäèîâîëíàìè.

ÊÈÍ ïðè CSS íàõîäèòñÿ â ïðåäåëàõ îò 20 äî 30% ñ ñîîò-

íîøåíèåì îáúåìà çàêà÷èâàåìîãî ïàðà ê îáúåìó äîáûâà-

åìîé íåôòè îò 1/3 äî 1/5.

SAGD ÿâëÿåòñÿ íàèáîëåå ïîçäíåé ðàçðàáîòêîé ïî ñðàâ-

íåíèþ ñ CSS èëè çàâîäíåíèåì ïàðîì. SAGD ïîëó÷èë áû-

ñòðîå ðàñïðîñòðàíåíèå â Çàïàäíîé Êàíàäå èç-çà åãî ñïî-

ñîáíîñòè äîáûâàòü òÿæåëóþ íåôòü èç î÷åíü íåãëóáîêèõ

ïðîäóêòèâíûõ ïëàñòîâ ïðè ìåòîäàõ îáû÷íîé çàêà÷êè ïàðà.

Ñêâàæèíû SAGD ðàáîòàþò ïðè íèçêèõ äàâëåíèÿõ ïàðà ïî

ñðàâíåíèþ ñ CSS èëè ñêâàæèí ïðè çàâîäíåíèè ïàðîì.

SAGD íàõîäèò ïðèìåíåíèå íà ñêâàæèíàõ ãëóáèíîé

îò 100 äî íåñêîëüêèõ ñîòåí ìåòðîâ.

Ïðè ïðèìåíåíèè SAGD áóðÿòñÿ äâå ãî-

ðèçîíòàëüíûå ñêâàæèíû, îäíà èç êîòî-

ðûõ íàõîäèòñÿ íàä äðóãîé. Ðàññòîÿ-

íèå ìåæäó ñêâàæèíàìè ïî âåðòè-

êàëè îáû÷íî ñîñòàâëÿåò 5 ì, íî

â çàâèñèìîñòè îò âÿçêîñòè íå-

ôòè ìîãóò áûòü ïðèíÿòû

ðàññòîÿíèÿ îò 3 äî 7 ì.

Ïðîòÿæåííîñòü ãîðèçîí-

òàëüíîãî ó÷àñòêà èç ëàé-

íåðîâ ñ ïðîäîëüíûìè ùå-

ëåâèäíûìè îòâåðñòèÿìè

îáû÷íî ñîñòàâëÿåò îò 500

äî 1500 ì. Ùåëåâûå ëàé-

íåðû ñíèæàþò âûíîñ ïåñ-

êà è ñïîñîáñòâóþò óâåëè-

÷åíèþ ïðîäóêòèâíîñòè

ñêâàæèí. Â íà÷àëüíûé ïå-

ðèîä çàêà÷êó ïàðà îñóùå-

ñòâëÿþò â îáå ñêâàæèíû

äëÿ ñíèæåíèÿ âÿçêîñòè òÿ-
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Ðèñ. 5 Ãåîëîãè÷åñêàÿ ìîäåëü çàëåãàíèÿ ïðèðîäíûõ áèòóìîâ óôèìñêîãî ÿðó-

ñà. Àøàëü÷èíñêîå ìåñòîðîæäåíèå. Ãëóáèíà çàëåãàíèÿ – äî 100 ìåòðîâ, ìîù-

íîñòü ïëàñòà – áîëåå 30 ì, ðàçâåäàííûå çàïàñû – îêîëî 65 ìëí. áàð.

æåëîé íåôòè. Ïðè ïåðåõîäå â ôàçó äîáû÷è ïàð çàêà÷èâà-

åòñÿ â âåðõíþþ ñêâàæèíû è äîáû÷ó òÿæåëîé íåôòè îñó-

ùåñòâëÿþò èç íèæíåé ñêâàæèíû.

Äåáèò ñêâàæèíû ïðè SAGD ìîæåò ñîñòàâëÿòü îò 80 äî

íåñêîëüêèõ ñîò òîíí â ñóòêè. Â íàñòîÿùåå âðåìÿ åùå íåò

çàâåðøåííîé äîáû÷è ñ èñïîëüçîâàíèåì SAGD äëÿ îöåí-

êè îêîí÷àòåëüíûõ ÊÈÍ. Çàòðàòû íà äîáû÷ó ïðè SAGD íà-

õîäÿòñÿ â ïðåäåëàõ îò $ 16 äî $ 18 çà áàððåëü.

×òîáû SAGD áûë ýôôåêòèâíûì, òîëùèíà çîíû òÿæå-

ëîé íåôòè äîëæíà áûòü íå ìåíåå 10 ì, íî ïðåäïî÷òèòåëü-

íî, ÷òîáû îíà áûëà åùå áîëåå 15 ì. Ýòî îãðàíè÷èâàåò

ïðèìåíåíèå ìåòîäà.

Êàðüåðíàÿ (îòêðûòàÿ) ðàçðàáîòêà

ìåñòîðîæäåíèé ÑÂÍ è ÏÁ
Â Êàíàäå ðàáîòàþò äâà êîìïëåêñà (çàâîäà) ïî ïîëó÷å-

íèþ ñèíòåòè÷åñêîé íåôòè èç çàëåæåé ÏÁ, ðàçðàáàòûâàå-

ìûõ îòêðûòûì ñïîñîáîì. Ïåðâûé áûë ââåäåí â 1967 ã. êîì-

ïàíèåé Suncor Inc. Âòîðîé – êîìïàíèåé Syncrude Canada

Ltd â 1978 ã.

Íåñìîòðÿ íà çíà÷èòåëüíûå îñëîæíåíèÿ

ñ äîáû÷åé áèòóìîâ îòêðûòûìè ðàçðåçàìè

è èõ ïåðåðàáîòêîé îáúåì ïðîèçâîäñòâà

ñèíòåòè÷åñêîé íåôòè äâóìÿ âûøåïðèâå-

äåííûìè êðóïíåéøèìè êîìïàíèÿìè â

2010ã. ñîñòàâèë 24,5 ìëí.ò.

Â Êàíàäå âåäóòñÿ ïîäãîòîâèòåëüíûå

ðàáîòû è ïî ðÿäó äðóãèõ ïðîåêòîâ êàðü-

åðíîé ðàçðàáîòêè ÏÁ.

Ñåáåñòîèìîñòü ïðîèçâîäñòâà ñèíòåòè-

÷åñêîé íåôòè íà çàâîäå Syncrude Canada

Ltd. êîëåáàëàñü â ïðåäåëàõ îò $ 16 äî $ 19

äîëëàðîâ çà áàððåëü.

Â ÑØÀ â 90-õ ãîäàõ ïðîøëîãî ñòîëåòèÿ

íà÷àëàñü ïðîìûøëåííàÿ ðàçðàáîòêà çàëå-

æåé ÏÁ â øòàòå Þòà ïðîèçâîäèòåëüíîñ-

òüþ 13,5 òûñ.ò/ñóò ñèíòåòè÷åñêîé íåôòè.

Øàõòíàÿ ðàçðàáîòêà ìåñòîðîæäåíèé

òÿæåëûõ íåôòåé è ÏÁ
Ýòèìè ìåòîäàìè â ìèðå çàíèìàëèñü äàâíî, ñ 1735 ã. íî

ïîñòîÿííî ñ 1939 ã. â ìèðå ðàáîòàëà è ïðîäîëæàåò ðàáî-

òàòü øàõòà íà ÿãåðñêîì ìåñòîðîæäåíèè Ðåñïóáëèêè Êîìè.

Â öåëîì òåõíîëîãèÿ è òåõíèêà ãîðíûõ è áóðîâûõ ðàáîò

íà ßðåãñêîì ìåñòîðîæäåíèè èìååò óðîâåíü ìèðîâîé íî-

âèçíû è ÿâëÿåòñÿ óíèêàëüíîé âñåìèðíîé ëàáîðàòîðèåé

ðàçðàáîòêè ìåñòîðîæäåíèé òÿæåëûõ íåôòåé øàõòíûì ñïî-

ñîáîì ñ èñïîëüçîâàíèåì ãîðèçîíòàëüíûõ ñêâàæèí è òåï-

ëîâûõ ìåòîäîâ âîçäåéñòâèÿ íà ïëàñò.

Òåõíîëîãèÿ òåðìîøàõòíîé äîáû÷è íåôòè ñî÷åòàåò â

ñåáå ïðåèìóùåñòâî øàõòíîãî ñïîñîáà – âûñîêóþ ïëîò-

íîñòü ñåòêè ñêâàæèí – ñ ïàðîòåïëîâûì âîçäåéñòâèåì íà

ïëàñò â óñëîâèÿõ íåôòÿíûõ øàõò.

Íà îòäåëüíûõ ó÷àñòêàõ ßðåãñêîãî ìåñòîðîæäåíèÿ, íà-

õîäÿùèõñÿ â çàâåðøàþùåé ñòàäèè ðàçðàáîòêè, áëàãîäàðÿ

ïðèìåíåíèþ òåõíîëîãèè òåðìîøàõòíîé äîáû÷è íåôòè

äîñòèãíóòà íåôòåîòäà÷à 50-60%.

Â íàñòîÿùåå âðåìÿ ïðèìåíÿåòñÿ íîâàÿ òåõíîëîãèÿ ïî-

âûøåíèÿ íåôòåîòäà÷è ïëàñòîâ ìåñòîðîæäåíèé âûñîêîâÿç-

êèõ íåôòåé è ïðèðîäíûõ áèòóìîâ – ïîäçåìíî-ïîâåðõíîñ-

òíóþ ñèñòåìó òåðìîøàõòíîé ðàçðàáîòêè. Ýòà òåõíîëîãèÿ

ÿâëÿåòñÿ ýôôåêòèâíîé è ýêîëîãè÷åñêè áåçîïàñíîé äëÿ îê-

ðóæàþùåé ñðåäû.

Îñâîåíèå ÑÂÍ è ÏÁ Ðåñïóáëèêè Òàòàðñòàí
Áèòóìû ïåðìñêèõ îòëîæåíèé Òàòàðñòàíà ïðåäñòàâëÿ-

þò ñîáîé â ðàçíîé ñòåïåíè îêèñëåííûå âûñîêîâÿçêèå íå-

ôòè æèäêîé, ïîëóæèäêîé è òâåðäîé êîíñèñòåíöèè (âÿç-

êîñòü îò 600 äî 1 ìëí. ñïç), ñ âûñîêèì ñîäåðæà-

íèåì ñåðû (3,7-7%), ñ ñîäåðæàíèåì ìàñåë îò

5,8 äî 88%, ñìîë – îò 8,7 äî 57%, àñôàëüòåíîâ –

îò 3,3 äî 61%.

Àíàëèç ðåçóëüòàòîâ ðàçâåäî÷íûõ ðàáîò è ëà-

áîðàòîðíûõ èññëåäîâàíèé êåðíà ïîäòâåðäèë

ñõîäñòâî ñòðîåíèÿ çàëåæåé áèòóìîâ ñ íåôòÿ-

íûìè. Îíè ïðåäñòàâëÿþò ñîáîé ñêîïëåíèÿ ñ ñî-

äåðæàíèåì áèòóìîâ îò 1 äî 20% ê âåñó ïîðîäû

(40-98 ê îáúåìó ïîð), ñ îïðåäåëåííûìè ãðàíè-

öàìè, çà êîòîðûìè áèòóìîíàñûùåííîñòü ñíè-

æàåòñÿ äî 1% è íèæå.

Îïèðàÿñü íà èìåþùèåñÿ êëàññèôèêàöèè, â

Ðèñ. 4. Ïðîåêöèÿ ãîðèçîíòàëüíûõ ñêâàæèí ¹¹232, 233 íà

ëèíèþ ãåîëîãè÷åñêîãî ïðîôèëÿ ïî ñêâàæèíàì ¹¹ 229, 237,

228, 236, 235. 1 – áèòóì, 2 – ãëèíû, ïï, 3 – âîäîíàñ., 4 – ñðåäíå-

ñïèðèô. èçâåñòíÿê, 5 – öåëåâîé ôèëüòð, 6 – èíò. îòáîðà êåð-

íà, 7 – ñðåäíå-ñïèðèô. èçâåñòíÿê, 8 – ïëîòíûå ãëèíû, 9 – áè-

òóìîíàñûù. ïåñ÷àíèêè, 10 – áèòóì+âîäà, 11 – âîäà+áèòóì,

12 – âîäîíàñûù. ïåñ÷àíèêè.
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îñíîâíîì, ñ öåëüþ îïðåäåëåíèÿ âîçìîæíîñòåé ïðèìåíå-

íèÿ ñîâðåìåííûõ âòîðè÷íûõ è òðåòè÷íûõ, à â ïåðñïåêòè-

âå, è ÷åòâåðòè÷íûõ ìåòîäîâ óâåëè÷åíèÿ íåôòåîòäà÷è, ìîæ-

íî ðàçäåëèòü çàëåæè óãëåâîäîðîäîâ íà ñîäåðæàùèå ìàëî-

âÿçêèå íåôòè (ëåãêèå – ÌÂÍ), âÿçêîñòüþ äî 10 ìÏà·ñ; ïî-

âûøåííîé âÿçêîñòè (ÏÂÍ), âÿçêîñòüþ äî 200 ìÏà·ñ; âûñî-

êîâÿçêèå (ÂÂÍ), âÿçêîñòüþ îò 200 äî 1000 ìÏà·ñ; ñâåðõâÿç-

êèå, òÿæåëûå (ÑÂÍ) íåôòè, âÿçêîñòüþ îò 1000 äî 10000 ìÏà

·ñ è ïðèðîäíûå áèòóìû (ÏÁ), âÿçêîñòüþ áîëåå 10000 ìÏà·ñ.

Èñõîäÿ èç ýòîé êëàññèôèêàöèè ÓÂ ïåðìñêîãî îñàäî÷íîãî

êîìïëåêñà ÐÒ ìîæíî ðàçäåëèòü íà ÑÂÍ è ÏÁ, òàê êàê çäåñü

äðóãèõ êàòåãîðèé ïðàêòè÷åñêè íåò.

Ðåñóðñû óãëåâîäîðîäíîãî ñûðüÿ â ïåðìñêèõ îòëîæåíè-

ÿõ ÐÒ îöåíèâàëèñü ðàçëè÷íûìè àâòîðàìè â òå÷åíèå áîëåå

30 ëåò âî âòîðîé ïîëîâèíå ïðîøëîãî ñòîëåòèÿ. Ýòè îöåíêè

êîëåáàëèñü îò 4 äî 21 ìëðä.ò è äàæå ñ ó÷åòîì ñåâåðíûõ ðàé-

îíîâ ÐÒ (ïî÷òè äî 40 ìëðä.ò) èç-çà ðàçíèöû â òðàêòîâêå ðàç-

ëè÷íûõ àâòîðîâ óñëîâèé çàëåãàíèÿ ÓÂ (È.Ì. Àêèøåâ, Ï.Ä.

Ïàâëîâ, Â.È. Òðîåïîëüñêèé). Îäíè ïðèóðî÷èâàëè çàëåæè ê

êðóïíûì ñòðóêòóðàì âûñîêèõ ïîðÿäêîâ («áèòóìíûå ïîëÿ»),

äðóãèå – ê ëîêàëüíûì ïîäíÿòèÿì. Ïîñëåäíèå äàííûå óêà-

çûâàþò íà ïðàâîòó àâòîðîâ, îáîñíîâûâàþùèõ ïðèóðî÷åí-

íîñòü çàëåæåé ÑÂÍ è ÏÁ ê ëîêàëüíûì ïîäíÿòèÿì. Ñëåäîâà-

òåëüíî, ìîæíî âçÿòü â êà÷åñòâå äàëüíåéøèõ îðèåíòèðîâ äëÿ

ãåîëîãè÷åñêîãî èçó÷åíèÿ ðåñóðñû ÓÂ â ïåðìè â îáúåìå 7-

8,7 ìëðä.ò. Ïî ìåðå èõ èçó÷åíèÿ íåîáõîäèìî îáîñíîâàòü

êîíäèöèîííûå çíà÷åíèÿ ïàðàìåòðîâ: ìîùíîñòü, ïîðèñ-

òîñòü, ïðîíèöàåìîñòü, íåôòåáèòóìîíàñûùåííîñòü, â ñî-

îòâåòñòâèè ñ êîòîðûìè è ïðîèçâîäèòü ïîäñ÷åò çàïàñîâ ÓÂ â

ïåðìñêîì êîìïëåêñå ÐÒ. Ýòî îãðîìíàÿ ðàáîòà, ñâÿçàííàÿ ñ

ðàçðàáîòêîé îïòèìàëüíîãî êîìïëåêñà ÃÈÑ, îïðåäåëåíèÿ

ïåòðîôèçè÷åñêèõ çàâèñèìîñòåé è ïîñòðîåíèåì ïàëåòîê ïî

îòäåëüíûì ñòðàòèãðàôè÷åñêèì êîìïëåêñàì è òåððèòîðè-

ÿì ðåñïóáëèêè, ñîâåðøåíñòâîâàíèåì îïðîáîâàíèÿ ñêâà-

æèí ñ èñïîëüçîâàíèåì ìåòîäîâ, ñîîòâåòñòâóþùèõ áóäóùèì

òåõíîëîãèÿì ðàçðàáîòêè.

Íî ñ ïîçèöèé ñåãîäíÿøíèõ çíàíèé äëÿ ãåîëîãè÷åñêèõ

èññëåäîâàíèé ìû ìîãëè áû ïðèíÿòü ïðèîðèòåòíûå äëÿ îñ-

âîåíèÿ ðåñóðñû â îáúåìå 1,5-2 ìëðä.ò, ïðèíÿòûå ãåîëîãè-

÷åñêîé ñëóæáîé îáúåäèíåíèÿ «Òàòíåôòü» åùå â 1974 ã.

Çà ìíîãîëåòíèé ïåðèîä èññëåäîâàíèé â ÐÒ îòðàáîòà-

íû ìåòîäèêà ïîèñêîâ è ðàçâåäêè çàëåæåé ïåðìñêèõ òÿæå-

ëûõ íåôòåé, ìåòîäèêà îêîíòóðèâàíèÿ çàëåæåé âÿçêèõ è âû-

ñîêîâÿçêèõ íåôòåé, èçó÷åíèå äîáûâíûõ âîçìîæíîñòåé

ïëàñòîâ â ðàçëè÷íûõ ñòðóêòóðíî-ãåîëîãè÷åñêèõ óñëîâèÿõ

ëîêàëüíîãî ïîäíÿòèÿ.

Ïðîâåäåííûå â Òàòàðñòàíå èññëåäîâàíèÿ è îïûòíî-

ïðîìûøëåííûå ðàáîòû ïî èçûñêàíèþ ñêâàæèííûõ ìå-

òîäîâ èçâëå÷åíèÿ áèòóìîâ ïîêàçàëè ïåðñïåêòèâíîñòü

ðàçðàáîòêè çàëåæåé ÏÁ ñ ïðèìåíåíèåì òåïëîâûõ ìåòî-

äîâ (âíóòðèïëàñòîâîå ãîðåíèå, âûòåñíåíèå ïàðîì, ïàðî-

ãàç, âîëíîâûå ÌÓÍ, ñî÷åòàíèå ãîðèçîíòàëüíîãî áóðå-

íèÿ ñ ïàðîãðàâèòàöèåé). Ïðè ýòîì íà îïûòíîì ó÷àñòêå

Ìîðäîâî-Êàðìàëüñêîãî ìåñòîðîæäåíèÿ ïðè ðàçðàáîòêå

ñêâàæèííûìè ìåòîäàìè ñ ïðèìåíåíèåì âíóòðèïëàñòî-

âîãî ãîðåíèÿ ïîëó÷åíà âûñîêàÿ íåôòåîòäà÷à – îêîëî 35%.

Ïðèìåíåíèå âîëíîâûõ òåõíîëîãèé ñóùåñòâåííî óëó÷øàåò

ïîêàçàòåëè ïðîöåññà.

Íà÷èíàÿ ñ 1978 ã. ïîëèãîíîì äëÿ îòðàáîòêè ñêâàæèí-

íîãî ñïîñîáà äîáû÷è ÏÁ ñòàëè äâà ìåñòîðîæäåíèÿ: Ìîð-

äîâî-Êàðìàëüñêîå è Àøàëü÷èíñêîå. Íà íèõ åùå â ñîâåòñ-

êîå âðåìÿ áûëè ðàçðàáîòàíû è ïðîøëè àïðîáàöèþ òåõíî-

ëîãèè: îòáîðà êåðíà â ðûõëûõ áèòóìîíîñíûõ ïåñ÷àíèêàõ

ñïåöèàëüíî ñîçäàííûì êåðíîîòáîðíèêîì; îïðîáîâàíèÿ

áèòóìíûõ ñêâàæèí; èíèöèèðîâàíèÿ âíóòðèïëàñòîâîãî

ãîðåíèÿ òåðìîãàçîâûì ãåíåðàòîðîì, âûñîêî÷àñòîòíûì

ýëåêòðîìàãíèòíûì ïîëåì, ñ ïîìîùüþ ïàðà, ýëåêòðîíàã-

ðåâàòåëüíîé óñòàíîâêîé ÓÝÑÊ-100; òåðìîöèêëè÷åñêîãî

âîçäåéñòâèÿ íà áèòóìîíàñûùåííûé ïëàñò âîçäóõîì, ïà-

ðîì è ïàðîãàçîì; ïëîùàäíîé çàêà÷êè âîçäóõà, ïàðà è ïà-

ðîãàçà; èçìåíåíèÿ ôèëüòðàöèîííûõ ïîòîêîâ; èçâëå÷åíèÿ

ÏÁ ìåòîäîì íèçêîòåìïåðàòóðíîãî îêèñëåíèÿ.

Èçó÷åíèå ìèðîâîãî îïûòà ïîêàçûâàåò, ÷òî ïðîñòîé åãî

ïåðåíîñ äëÿ ðàçðàáîòêè çàëåæåé ÓÂ ïåðìè â ÐÒ íå âîçìî-

æåí ïî ïðè÷èíå êàðäèíàëüíî îòëè÷àþùèõñÿ ãåîëîãè÷åñ-

êèõ óñëîâèé çàëåãàíèÿ ÏÁ â ÐÒ.

Ïîýòîìó òåõíîëîãèè äîáû÷è ÑÂÍ è ÏÁ ìû äîëæíû

ðàçðàáàòûâàòü ñàìè äëÿ íàøèõ êîíêðåòíûõ óñëîâèé, äî-

ïóñêàÿ çàêóïêó çà ðóáåæîì òåõíèêè è îáîðóäîâàíèÿ (ñïå-

öèàëüíûõ áóðîâûõ óñòàíîâîê íàêëîííîãî áóðåíèÿ íà ìà-

ëûõ ãëóáèíàõ, ïàðîãåíåðàòîðîâ, êîìïðåññîðîâ è ò.ä.).

Îïûòíî-ïðîìûøëåííûå ðàáîòû ïî äîáû÷å ÑÂÍ ïî

ýòîé òåõíîëîãèè (Ðèñ.4) â ëó÷øèõ ãåîëîãè÷åñêèõ óñëîâèÿõ

íà Àøàëü÷èíñêîì ìåñòîðîæäåíèè (áîëüøèå ìîùíîñòè

ïëàñòîâ, âûñîêàÿ íåôòåíàñûùåííîñòü, ñðàâíèòåëüíî íå-

áîëüøàÿ âÿçêîñòü) (Ðèñ. 5) ïîêàçàëè ïðèâëåêàòåëüíûå ðå-

çóëüòàòû: äåáèòû ïàðû ñêâàæèí âîçðîñëè äî 40-50 ò/ñóò

ïðè ñðàâíèòåëüíî íåáîëüøîé îáâîäíåííîñòè, ïàðî-íåôòÿ-

íîå îòíîøåíèå â ïðåäåëàõ 3 ò/ò. Íî ýòî äîñòèãíóòî â ëó÷-

øèõ ãåîëîãè÷åñêèõ óñëîâèÿõ (òàêîâûõ â ÐÒ, âèäèìî, íå

áîëåå 5-7%). Îñòàëüíûå çàëåæè èìåþò ñóùåñòâåííî ìåíü-

øèå íåôòåíàñûùåííûå òîëùèíû, ìåíüøóþ íåôòåíàñû-

ùåííîñòü, áîëåå îáâîäíåíû, à áîëüøàÿ äîëÿ çàïàñîâ ïðè-

óðî÷åíà ê ñëîæíîïîñòðîåííûì, âåñüìà íåîäíîðîäíûì

êàðáîíàòíûì êîëëåêòîðàì (Ðèñ.6). Ïðèíÿòàÿ â Òàòíåôòè

îðèåíòàöèÿ èñêëþ÷èòåëüíî íà çàðóáåæíûå òåõíîëîãèè

îøèáî÷íà. Íóæíî ñîçäàâàòü ñâîè òåõíîëîãèè. Íî äî ýòîãî

ïðîâåñòè âñå íåîáõîäèìûå ãåîëîãè÷åñêèå èññëåäîâàíèÿ

ïî îáîñíîâàíèþ ïîäñ÷åòíûõ ïàðàìåòðîâ çàëåæåé, ðàçðà-

áîòêå ÃÈÑ, îïðîáîâàíèÿ ñêâàæèí è îïðåäåëåíèþ ïðîìûñ-

ëîâûõ õàðàêòåðèñòèê ïëàñòîâ.

Â 2011 ã. ÀÍ ÐÒ ðàçðàáîòàëà ñâîäíóþ ïðîãðàììó îñ-

âîåíèÿ òÿæåëûõ íåôòåé è ÏÁ íà ïåðèîä äî 2030 ãîäà, îñ-

íîâíûå ïîëîæåíèÿ êîòîðîé ñëåäóþùèå:

1. Îñíîâíîå âíèìàíèå â ðàññìàòðèâàåìîì ïåðèîäå

ñîñðåäîòî÷èòü íà òåîðåòè÷åñêèõ, íàó÷íî-èññëåäîâàòåëüñ-

êèõ è îïûòíî-ïðîìûøëåííûõ ðàáîòàõ ïî îñâîåíèþ çàëå-

æåé ÓÂ â ïåðìñêèõ îòëîæåíèÿõ ÐÒ.

Ïðè÷åì:

· íàó÷íî-èññëåäîâàòåëüñêèå ðàáîòû íàïðàâèòü íà èçó-

÷åíèå äåòàëåé ãåîëîãè÷åñêîãî ñòðîåíèÿ ìåñòîðîæäåíèé

ÑÂÍ è ÏÁ íà ñîâðåìåííîì óðîâíå (âïëîòü äî ìîëåêóëÿð-

íîãî è íàíîóðîâíåé), èññëåäîâàíèå ïðîöåññîâ íåôòåâû-

òåñíåíèÿ â ëàáîðàòîðíûõ óñëîâèÿõ ðàçëè÷íûìè ìåòîäà-

ìè; â ðåçóëüòàòå äîëæíû áûòü ïîñòðîåíû íåîáõîäèìûå

ïåòðîôèçè÷åñêèå çàâèñèìîñòè, îïðåäåëåíû êëàñòè÷åñêàÿ

è àêòèâíàÿ (íàíîìèíåðàëüíàÿ) ñîñòàâëÿþùèå ïðîäóêòèâ-

íûõ ïëàñòîâ è èõ ðîëü â íåôòåâûòåñíåíèè ðàçëè÷íûìè

ìåòîäàìè;

· îïûòíî-ïðîìûøëåííûå ðàáîòû äîëæíû ïîêàçàòü òåõ-

íîëîãè÷åñêóþ è ýêîíîìè÷åñêóþ ýôôåêòèâíîñòü ïðèìå-

íåííûõ òåõíîëîãèé, âîçìîæíîñòü äîñòèæåíèÿ ïðèåìëåìûõ
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Ðèñ. 7. Îñíîâíûå ìåðîïðèÿòèÿ ïî äîáû÷å ïðèðîäíûõ áèòóìîâ

Ðåñïóáëèêè Òàòàðñòàí.

Ðèñ. 6. Ãåîëîãè÷åñêèé ïðîôèëü áèòóìîíîñíûõ ïåðìñêèõ îòëî-

æåíèé. 1 –  ïåñ÷àíèê áèòóìîíàñûùåííûé, 2 –  ïåñ÷àíèê âîäî-

íàñûùåííûé, 3 –  ïëîòíàÿ ïîðîäà, 4 –  ãëèíèñòîñòü.

êîýôôèöèåíòîâ íåôòåáèòóìîèçâëå÷åíèÿ, äî-

õîäíîñòè è îêóïàåìîñòè èñïîëüçîâàííûõ òåõ-

íîëîãèé;

· òåîðåòè÷åñêèå èññëåäîâàíèÿ äîëæíû ñïî-

ñîáñòâîâàòü ñîçäàíèþ ñèñòåì ðàöèîíàëüíîé

ðàçðàáîòêè çàëåæåé ÑÂÍ è ÏÁ ñ ïðèìåíåíèåì

âåðòèêàëüíûõ, íàêëîííî-íàïðàâëåííûõ, ãîðè-

çîíòàëüíûõ, ðàçâåòâëåíî-ãîðèçîíòàëüíûõ è

ìíîãîçàáîéíûõ ñêâàæèí, à òàêæå èõ êîìáèíà-

öèé, ñèñòåì âîçäåéñòâèÿ â ðàçíûõ ãåîëîãè÷åñ-

êèõ óñëîâèÿõ.

2. Âñå ðàáîòû äîëæíû ïðèâåñòè ê ðàéîíèðî-

âàíèþ òåððèòîðèè ÐÒ ïî ñòåïåíè ïåðñïåêòèâ

íåôòåáèòóìîíîñíîñòè ñ ó÷åòîì êîíöåíòðàöèè

çàïàñîâ, òåõíèêî-ýêîíîìè÷åñêîé ýôôåêòèâíîñ-

òè èõ îñâîåíèÿ ñ ñîñòàâëåíèåì êàðòû ïðîãíîç-

íûõ ðåñóðñîâ ÓÂ ñ ðàçäåëåíèåì èõ íà ÑÂÍ è ÏÁ.

Ïîñëåäíèå ñ äàëüíåéøèì ðàçäåëåíèåì íà òåêó-

÷èå è íåòåêó÷èå.

3. Ýôôåêòèâíàÿ ýêîíîìèêà îñâîåíèÿ ìåñòîðîæäåíèé

ÏÁ îáåñïå÷èâàåòñÿ ïðè ïðèìåíåíèè ñîâðåìåííûõ òåõíî-

ëîãèé ïåðåðàáîòêè.

4. Îáÿçàòåëüíîå ó÷àñòèå ãîñóäàðñòâà â ðåøåíèè ïðî-

áëåìû îñâîåíèÿ çàëåæåé ÂÂÍ è ÑÂÍ ñ ïðÿìûì ñîôèíàí-

ñèðîâàíèåì íà óñëîâèÿõ ÷àñòíî-ãîñóäàðñòâåííîãî ïðåäïðè-

íèìàòåëüñòâà è îñâîáîæäåíèåì îò âñåõ íàëîãîâ (êðîìå íà-

ëîãà íà ïðèáûëü íà ñðîê ïåðèîäà îêóïàåìîñòè ïðîåêòà).

Èñõîäÿ èç óêàçàííûõ ïðèíöèïèàëüíûõ ïîëîæåíèé ñòðà-

òåãèè îñâîåíèÿ ìåñòîðîæäåíèé ÑÂÍ è ÏÁ îáîñíîâàíî

ïðèìåíåíèå èííîâàöèîííûõ òåõíîëîãèé äîáû÷è òÿæåëûõ

íåôòåé è ÏÁ ñ âûäåëåíèåì ïî ñòåïåíè ãîòîâíîñòè ê ÎÏÐ

ñëåäóþùèõ òðåõ ãðóïï òåõíîëîãèé:

· òåõíîëîãèè, ïðàêòè÷åñêè ãîòîâûå ê ïðîìûøëåííîìó

âíåäðåíèþ íà ìåñòîðîæäåíèÿõ ÓÂ, èìåþùèõ ëó÷øóþ ãåî-

ëîãè÷åñêóþ õàðàêòåðèñòèêó è ìåíåå âÿçêèå ñîðòà òÿæåëîé

íåôòè: ïàðîòåïëîâîå âîçäåéñòâèå, ïðèìåíåíèå ïàðîãàçà,

êîìïëåêñíàÿ «îêñèäàòíàÿ» òåõíîëîãèÿ âîçäåéñòâèÿ íà çàëå-

æè â êàðáîíàòíûõ êîëëåêòîðàõ, à òàêæå ðàçëè÷íûå ìîäèôè-

êàöèè çàðóáåæíîé òåõíîëîãèè òåðìî-êàïèëëÿðíî-ãðàâèòà-

öèîííîãî âîçäåéñòâèÿ íà áèòóìîíîñíûé ïëàñò (SAGD);

· òåõíîëîãèè äîáû÷è ÑÂÍ è ÏÁ, ãîòîâûå ê ïðîâåäåíèþ

øèðîêèõ ÎÏÐ â ðàçëè÷íûõ ãåîëîãè÷åñêèõ óñëîâèÿõ: âíóò-

ðèïëàñòîâîå ãîðåíèå ñ èñïîëüçîâàíèåì âåðòèêàëüíûõ è

ãîðèçîíòàëüíûõ ñêâàæèí; ìåòîä êîìáèíèðîâàííîé ñêâà-

æèííî-øàõòíîé äîáû÷è; ìåòîäû è ñðåäñòâà èíòåãðèðî-

âàííîãî âîëíîâîãî âîçäåéñòâèÿ íà ïðîäóêòèâíûå ïëàñòû

ñàìîñòîÿòåëüíî èëè â êîìïëåêñå ñ äðóãèìè òåõíîëîãèÿìè

âîçäåéñòâèÿ; ïðèìåíåíèå â êà÷åñòâå âûòåñíÿþùèõ àãåí-

òîâ ñæàòûõ ãàçîâ, âêëþ÷àÿ ñâåðõêðèòè÷åñêèå ôëþèäû;

ïðèìåíåíèå òâåðäîòîïëèâíîãî íàãðåâàòåëÿ ÑÍÏÕ-ÒÒÍ;

ìåòîä êîìáèíèðîâàííîãî òåðìîèìïóëüñíîãî è òåðìîõè-

ìè÷åñêîãî âîçäåéñòâèÿ; ïðèìåíåíèå íîâûõ êèñëîòíûõ

àãåíòîâ âîçäåéñòâèÿ;

· íàó÷íî-èññëåäîâàòåëüñêèå ðàáîòû ïî ðàçðàáîòêå íî-

âûõ èííîâàöèîííûõ òåõíîëîãèé äîáû÷è ÑÂÍ è ÏÁ: âûòåñ-

íåíèå ÑÂÍ ñ ïðèìåíåíèåì ÑÎ
2
 â ñâåðõêðèòè÷åñêîì ñîñòî-

ÿíèè; ðàçðàáîòêà êàòàëèçàòîðîâ äëÿ âíóòðèïëàñòîâûõ îêèñ-

ëèòåëüíûõ ïðîöåññîâ; ñîçäàíèå òåðìîèñòî÷íèêà ñ ïîâû-

øåííîé òåìïåðàòóðíîé ìîùíîñòüþ äëÿ ÎÏÇ áèòóìîíîñ-

íîãî ïëàñòà; ðàçðàáîòêà òåõíîëîãèé ïî çàêà÷êå â ïëàñò ñ

ÑÂÍ êîìïîçèöèé, ñîäåðæàùèõ îðãàíè÷åñêèå ðàñòâîðèòå-

ëè, â òîì ÷èñëå ñ ÏÀÂ è äð. õèìè÷åñêèõ ðåàãåíòîâ; èñïîëü-

çîâàíèå ýëåêòðîòåïëîâîãî âîçäåéñòâèÿ íà ïëàñò; ðàçðàáîò-

êà àäàïòèðîâàííîãî ê êîíêðåòíûì ãåîëîãî-ôèçè÷åñêèì

óñëîâèÿì êîìïëåêñà òåõíîëîãèé äëÿ ýôôåêòèâíîãî îñâîå-
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íèÿ ñêâàæèí òåïëîâûì ìåòîäîì, îñíîâàííîãî íà ñîâîêóï-

íîñòè òåïëîâûõ ñâîéñòâ êîëëåêòîðà, ïåòðîãðàôè÷åñêîãî

ñîñòàâà è îñîáåííîñòåé òåêòîíè÷åñêîãî ñòðîåíèÿ çàëåæè.

 Íà ðèñóíêå 7 ïîêàçàíû óðîâíè äîáû÷è ÑÂÍ è ÏÁ ïåð-

ìè è îñíîâíûå ìåðîïðèÿòèÿ ïî èõ îáåñïå÷åíèþ.

Íàðÿäó ñ îñâîåíèåì íåòðàäèöèîííûõ ðåñóðñîâ ÓÂ â

ïåðìñêèõ îòëîæåíèÿõ ñåãîäíÿ íàñòàëî âðåìÿ çàíÿòüñÿ îñ-

òàòî÷íûìè íåôòÿìè äëèòåëüíî ýêñïëóàòèðóåìûõ ìåñòî-

ðîæäåíèé.

Â ÐÒ ýòî çàïàñû âûðàáîòàííûõ ó÷àñòêîâ, êîòîðûå ñî-

ãëàñíî ïðîåêòàì ðàçðàáîòêè äîëæíû îñòàâàòüñÿ â íåäðàõ

ïîñëå îêîí÷àíèÿ ýêñïëóàòàöèè. Ìû èçâëåêëè 3,1 ìëðä.ò çà-

ïàñîâ, à íà ýòèõ ó÷àñòêàõ îñòàëîñü çàïàñîâ äàæå áîëüøå

ýòîé âåëè÷èíû. Ýòî çàïàñû â áîëåå áëàãîïðèÿòíûõ óñëîâè-

ÿõ – â îñíîâíîì ìàëîâÿçêèå íåôòè â âûñîêîïðîíèöàåìûõ

ïîðîäàõ. Ýòî ãðîìàäíûé ðåçåðâ íåôòåäîáû÷è. Íåîáõîäè-

ìî íà÷àòü ðàáîòû ïî ïîèñêàì ìåòîäîâ èçâëå÷åíèÿ ýòèõ çà-

ïàñîâ, ïðåæäå âñåãî, íà çàëåæàõ ãîðèçîíòà ÄI Áàâëèíñêîãî,

äåâîíñêèõ çàëåæåé Áîíäþæñêîãî, Ïåðâîìàéñêîãî è îòäåëü-

íûõ ïëîùàäåé Ðîìàøêèíñêîãî è ó÷àñòêîâ Íîâî-Åëõîâñêîãî

ìåñòîðîæäåíèé. Ïðåäïîëàãàëîñü íà÷àòü òàêèå ðàáîòû ñ

äåâîíñêîé çàëåæè Áàâëèíñêîãî ìåñòîðîæäåíèÿ, ãäå ó÷åíûå

ÊÔÓ îáîñíîâûâàëè ðåàëüíóþ âîçìîæíîñòü äîñòèæåíèÿ

ÊÈÍ – íå ìåíåå 0,7 ïðè ïðîåêòíîì 0,596. Â òàêîì ñëó÷àå

ìîæíî ïîëó÷èòü çäåñü 18,2 ìëí.ò çàïàñîâ. Çà ïðîâåäåíèå

òàêèõ ðàáîò âçÿëàñü çàðóáåæíàÿ ôèðìà TGT, ïîäðàçäåëå-

íèå êîòîðîé èìååòñÿ â ã. Êàçàíè. Äåëî çà Òàòíåôòüþ.

Ñåãîäíÿ Òàòàðñòàí â íàó÷íî-ïðàêòè÷åñêîì ïëàíå ïîä-

ãîòîâëåí äëÿ ðàñøèðåíèÿ ýòîé çàäà÷è.

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî òåõíîãåííî èçìåíåííûå â

ïðîöåññå äëèòåëüíîé ðàçðàáîòêè îñòàòî÷íûå íåôòè (ÎÍ)

ìîãóò áûòü ðàçäåëåíû íà äâå ãðóïïû: íåèçìåíåííûå (èëè

ñëàáîèçìåíåííûå) è ñèëüíîïðåîáðàçîâàííûå (Ïåòðîâà è

äð., 1994; 1999).

Äîëÿ ïåðâûõ íà ðàçëè÷íûõ ó÷àñòêàõ ìîæåò êîëåáàòüñÿ

îò 30 äî 70%. Ïðèîðèòåòíûìè äëÿ ïðîâåäåíèÿ ðàáîò áóäóò

ñëóæèòü ó÷àñòêè ñ áîëüøåé äîëåé â ÎÇÍ ñëàáîèçìåíåí-

íûõ çàïàñîâ. Íà íèõ íóæíî ïîñòàâèòü ÎÏÐ ïî ïîèñêàì

ýôôåêòèâíûõ ìåòîäîâ èçâëå÷åíèÿ ÎÇÍ.

Íà äàííîì ýòàïå ìîæíî ïîñòàâèòü çàäà÷ó âûðàáîòêè

ñëàáîèçìåíåííûõ íåôòåé. Ýòî îãðîìíûå çàïàñû. Äëÿ ýòî-

ãî óæå åñòü íàðàáîòêè. Íà ýòèõ îáúåêòàõ âíà÷àëå ìîæíî

èñïîëüçîâàòü âñå âîçìîæíîñòè ãèäðîäèíàìè÷åñêèõ ÌÓÍ ñ

âíåäðåíèåì ðàçðàáîòàííîé ÊÔÓ àâòîìàòèçèðîâàííîé ñèñ-

òåìû êîíòðîëÿ è óïðàâëåíèÿ ïðîöåññàìè âûðàáîòêè ïëàñ-

òîâ – ÀÑÊÓ-ÂÏ, àïðîáèðîâàííîé íà Ðîìàøêèíñêîì ìåñ-

òîðîæäåíèè è ïîêàçàâøåé õîðîøèå ðåçóëüòàòû â óâåëè÷å-

íèè îòáîðîâ íà ïîçäíåé ñòàäèè ðàçðàáîòêè. Çàòåì, íà âòî-

ðîì ýòàïå ìîæíî ïëàíèðîâàòü ìàññèðîâàííîå ïðèìåíå-

íèå òðåòè÷íûõ ÌÓÍ, ñîçäàííûõ äëÿ ïîçäíåé ñòàäèè ðàçðà-

áîòêè ñ îáâîäíåííîñòüþ ïðîäóêöèè 95-98% è âûøå. Â îñ-

íîâíîì ýòî áóäóò ôèçèêî-õèìè÷åñêèå è ôèçè÷åñêèå ÌÓÍ.

Çàòåì íà ñëåäóþùåì ýòàïå ìîæíî îñóùåñòâèòü ïåðå-

õîä íà ôîðñèðîâàííûé îòáîð æèäêîñòè (ÔÎÆ). Ïðåïÿò-

ñòâèÿ ïî åãî ïðèìåíåíèþ, çàêëþ÷àþùèåñÿ â íåðåøåííî-

ñòè âîïðîñà óòèëèçàöèè ãðîìàäíûõ îáúåìîâ ïîïóòíîé

âîäû, äîáûâàåìîì ïðè ÔÎÆ, ìîãóò áûòü ðåøåíû ïðè

èñïîëüçîâàíèè òåõíîëîãèè «áåçâîäíîé» äîáû÷è íåôòè

(ðàçðàáîòêà ÎÎÎ «Íåôòü XXI âåê» Í.Ï. Êóçüìè÷åâà). Ýòî

îòêðûâàåò øèðîêèå âîçìîæíîñòè èñïîëüçîâàíèÿ ÔÎÆ íà

èñòîùåííûõ îáúåêòàõ ÐÒ è ÐÔ â öåëîì (Êóçüìè÷åâ, 2011).

Ìèðîâàÿ êîíúþíêòóðà â ñîâðåìåííîì ìèðå âåñüìà

èçìåí÷èâà, è ãëàâíîé äâèæóùåé ñèëîé çäåñü ÿâëÿåòñÿ äî-

ñåëå íåâèäàííûé ïðîãðåññ â íåôòåãàçîâîì ñåêòîðå (ÍÃÑ).

Íåôòåãàçîñëàíöåâàÿ ðåâîëþöèÿ â ìèðå ñîñòîÿëàñü â íà-

÷àëå òåêóùåãî ñòîëåòèÿ. Èíèöèàòîðîì è âäîõíîâèòåëåì

åå áûëè ÑØÀ.

Ïî îöåíêå çàðóáåæíûõ ýêñïåðòîâ â 2008 ã. èçâëåêàåìûå

ðåñóðñû ñëàíöåâîé íåôòè íà ïëàíåòå îïðåäåëåíû â 820,0

ìëðä.ò. Ïî äàííûì Ìåæäóíàðîäíîãî Ýíåðãåòè÷åñêîãî Àãåí-

òñòâà èçâëåêàåìûå çàïàñû ñëàíöåâîé íåôòè òîëüêî ïî 33

ñòðàíàì íà îòêðûòûõ 600 ìåñòîðîæäåíèÿõ íà 01.01.2013 ã.

îöåíèâàþòñÿ â ïðåäåëàõ 450,0 ìëðä.òîíí. Òî åñòü, íà îäíî

ìåñòîðîæäåíèå â ñðåäíåì ïðèõîäèòñÿ 750 ìëí.ò.

Äëÿ ñðàâíåíèÿ – â ìèðå ìåñòîðîæäåíèé íåôòè òàêîãî

êëàññà èçâåñòíî âñåãî 40. Ýòî ãîâîðèò î íåèçó÷åííîñòè

ñëàíöåâûõ îáúåêòîâ è ïî ýòîé ïðè÷èíå çàâûøåííîñòè

îöåíîê. Òàê îäèí èç âåäóùèõ ýêñïåðòîâ ïî íåôòè Oswald

Clint îöåíèâàåò èçâëåêàåìûå çàïàñû ñëàíöåâîé íåôòè â

áàæåíîâñêîé ñâèòå â Çàïàäíîé Ñèáèðè íå ìåíåå 264

ìëðä.ò, ÷òî ïðåâûøàåò èçâëåêàåìûå çàïàñû ñëàíöåâîé

íåôòè íà îäíîì èç êðóïíåéøèõ ìåñòîðîæäåíèé íåôòÿ-

íûõ ñëàíöåâ Bakken â ÑØÀ ïî÷òè â 80 ðàç (Ãðóøåâåíêî,

Ãðóøåâåíêî, 2012).

Ðàñ÷åò ïðîñò: ñ ó÷åòîì òîãî, ÷òî áàæåíîâñêàÿ ñâèòà

çàíèìàåò ïëîùàäü 2,3 ìëí.êì2 è, çíàÿ ïàðàìåòðû ïëàñòîâ

è ôëþèäîâ, ïðîñòûå àðèôìåòè÷åñêèå äåéñòâèÿ äàþò ÷ó-

äîâèùíóþ öèôðó. Íî äàæå ïðè èñïîëüçîâàíèè íîâåéøèõ

òåõíîëîãèé èç-çà êðàéíåé íåîäíîðîäíîñòè ïî ïàðàìåòðàì

ïëàñòîâ è ñîäåðæàíèþ â íèõ ÓÂ íà ýòîé ïëîùàäè çàëåæè

ìîãóò îêàçàòüñÿ ëèøü íà îãðàíè÷åííîé òåððèòîðèè. Ñêîëü-

êî ýòî áóäåò èç-çà íèçêîé èçó÷åííîñòè äàæå íåáîëüøèõ

ó÷àñòêîâ ðàçâèòèÿ ýòèõ îòëîæåíèé ìû íå çíàåì. Ñ ó÷åòîì

ñêàçàííîãî ýòèõ èçâëåêàåìûõ ðåñóðñîâ ìîæåò îêàçàòüñÿ â

äåñÿòêè è äàæå ñîòíþ ðàç ìåíüøå. Òàê ïëîùàäü íåôòåíîñ-

íîñòè ñóïåðãèãàíòñêîãî Ðîìàøêèíñêîãî è êðóïíåéøåãî

Íîâî-Åëõîâñêîãî ìåñòîðîæäåíèé â Òàòàðñòàíå ñîñòàâëÿåò

âñåãî 6 òûñ.êì.

Ðàáîòû, ïðîâåäåííûå â ÑØÀ ïîçâîëÿþò ïîëàãàòü, ÷òî

ïî ìåðå ðàçâèòèÿ äîáû÷è ñëàíöåâîé íåôòè (ïî àíàëîãèè

ñ îáû÷íûìè íåôòÿìè) áóäóò âûÿâëÿòüñÿ áëàãîïðèÿòíûå

è íåáëàãîïðèÿòíûå äëÿ äîáû÷è ó÷àñòêè. Äîáû÷à èç ïîñ-

ëåäíèõ îêàæåòñÿ ëèáî íåðåíòàáåëüíîé, ëèáî íåïðîìûø-

ëåííîé.

Ñ ó÷åòîì ñêàçàííîãî èçâëåêàåìûå çàïàñû ñëàíöåâûõ

íåôòåé è ãàçîâ, î÷åâèäíî áóäóò ñóùåñòâåííî íèæå ñîâðå-

ìåííûõ îöåíîê. Íî â ëþáîì ñëó÷àå, ñëåäóåò ïðèçíàòü, ÷òî

îíè ñîèçìåðèìû ñ íà÷àëüíûìè ïîòåíöèàëüíûìè ðåñóð-

ñàìè îáû÷íûõ íåôòåé íà íàøåé ïëàíåòå.

Ïðè ýòîì íåîáõîäèìî ó÷åñòü, ÷òî ïðè ïîäñ÷åòàõ èç-

âëåêàåìûõ çàïàñîâ ïðèíèìàþòñÿ íèçêèå ÊÈÍ (â ïðåäåëàõ

7-10%). Ó÷èòûâàÿ, ÷òî ïî îáû÷íûì íåôòÿì ìû èìååì

ðåàëüíûé ÊÈÍ – 30-33%, òî ãåîëîãè÷åñêèå ðåñóðñû íåôòè

â ñëàíöàõ áóäóò ñóùåñòâåííî (â 3-5 ðàç) áîëüøå, ÷åì îáû÷-

íûõ íåôòåé.

Òî æå ñàìîå ìîæíî îòìåòèòü è ïî çàïàñàì ñëàíöåâîãî

ãàçà â ìèðå. Â íàñòîÿùåå âðåìÿ èìåþòñÿ áîëåå èëè ìåíåå

äîñòîâåðíûå îöåíêè èçâëåêàåìûõ çàïàñîâ ñëàíöåâîãî ãàçà

òîëüêî ïî 32 ñòðàíàì ìèðà. Ïî íèì îíè îöåíèâàþòñÿ â

187,5 òðëí.ì. Èç-çà îòñóòñòâèÿ èíôîðìàöèè â ýòó ãðóïïó

èç 32 ñòðàí íå âêëþ÷åíû Ðîññèÿ, ñòðàíû Öåíòðàëüíîé

Àçèè, Áëèæíåãî Âîñòîêà, Þãî- Âîñòî÷íîé Àçèè è Öåíò-
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ðàëüíîé Àôðèêè, ðàñïîëàãàþùèå çíà÷èòåëüíûìè çàïàñà-

ìè ïðèðîäíîãî ãàçà.

Ñ âíåäðåíèåì â ïîñëåäíèå ãîäû íîâûõ òåõíîëîãèé áó-

ðåíèÿ ãîðèçîíòàëüíûõ ñêâàæèí è óñîâåðøåíñòâîâàíèÿ

òåõíîëîãèé ìíîãîñòóïåí÷àòîãî ãèäðîðàçðûâà íà ïðîòÿ-

æåííûõ ãîðèçîíòàëüíûõ ó÷àñòêàõ ñêâàæèí ñòàëî âîçìîæ-

íûì îñóùåñòâëÿòü ðåíòàáåëüíóþ äîáû÷ó íåôòè èç íåô-

òåñîäåðæàùèõ ïðîäóêòèâíûõ ïëàñòîâ ñ íèçêîé ïîðèñòîñ-

òüþ è íèçêîé ïðîíèöàåìîñòüþ.

ÑØÀ ñòàâÿò çàäà÷ó äîâåñòè ñîáñòâåííóþ äîáû÷ó íå-

ôòè äî 594 ìëí.ò. â ãîä è èìåòü ïåðâîå ìåñòî ïî äîáû÷å

ãàçà. Åñòåñòâåííî ýòî êàðäèíàëüíî èçìåíèò ìèðîâóþ êîíú-

þíêòóðó ïî íåôòè è ãàçó è êîíå÷íî íå â ïîëüçó Ðîññèè.

Ïðè ýòîì äëÿ íåå äàæå áåç ó÷åòà âîçìîæíûõ êðèçèñîâ íà-

ñòóïÿò òÿæåëûå âðåìåíà. Ïîñêîëüêó âëèÿòü íà ìèðîâóþ

êîíúþíêòóðó íàøà ñòðàíà íå ìîæåò. Åäèíñòâåííî âîçìîæ-

íûì âàðèàíòîì îñòàåòñÿ óâåëè÷åíèå äîáû÷è ÓÂ. Íî ýòî

íå îòíîñèòñÿ ê ãàçó, òàê êàê ñóùåñòâóþò áîëüøèå ñëîæíî-

ñòè ñ ðûíêîì èç-çà íèçêîé êîíêóðåíòíîñòè äîáû÷è ðîñ-

ñèéñêîãî ãàçà. Îñòàåòñÿ íåôòü. Îäíàêî ïî ìíåíèþ áîëü-

øèíñòâà ñïåöèàëèñòîâ äîñòèãíóòûé â ÐÔ âûñîêèé óðî-

âåíü äîáû÷è áîëåå 500 ìëí.ò â ãîä ñ áîëüøèì òðóäîì ìîæ-

íî óäåðæàòü ìàêñèìóì äî 2020 ã., à çàòåì äîáû÷à áóäåò

ñóùåñòâåííî ñíèæàòüñÿ. Ðåñóðñû ÓÂ â ÐÔ îãðîìíû è òå-

îðåòè÷åñêè ìîæíî áûëî áû óäåðæèâàòü è äàæå ðàñòè ñ

äîáû÷åé. Íî Ðîññèÿ íå ÑØÀ è òåîðåòè÷åñêóþ âîçìîæ-

íîñòü ïðåâðàòèòü â ðåàëüíóþ íå ïîëó÷èòñÿ. Íî òåì íå

ìåíåå êàêèå-òî øàãè â ýòîì íàïðàâëåíèè äåëàòü íóæíî.

Ðîññèÿ âîïðîñàìè äîáû÷è ÓÂ èç ñëàíöåâûõ îòëîæå-

íèé äî áóìà â ÑØÀ ïðàêòè÷åñêè íå çàíèìàëàñü. Õîòÿ íå-

êîòîðûå ðàáîòû ïîïóòíî ñ ïîèñêàìè è äîáû÷åé ÓÂ èç

ñëàíöåâ âåëàñü åùå ñ íà÷àëà ïðîøëîãî ñòîëåòèÿ. Ñåé÷àñ

ðÿä êîìïàíèé âûíóæäåíû çàíèìàòüñÿ ýòîé ïðîáëåìîé.

Îñâîåíèå òåõíîëîãèè äîáû÷è ñëàíöåâîé íåôòè âåäåò-

ñÿ â îòëîæåíèÿõ «áàæåíîâñêîé ñâèòû» ñîâìåñòíûì ïðåä-

ïðèÿòèåì «Ãàçïðîì íåôòü», Shell è Salym Petroleum

Development (SPD). Ñïåöèàëèñòû òð¸õ êîìïàíèé äëÿ ðàç-

ðàáîòêè ìåñòîðîæäåíèÿ â ïðîìûøëåííûõ ìàñøòàáàõ ñî-

çäàëè äîðîæíóþ êàðòó, îïðåäåëÿþùóþ ýòàïû è âåõè äâè-

æåíèÿ ê öåëè.

Íî ãëàâíûì ïðåïÿòñòâèåì äîáû÷è ñëàíöåâîé íåôòè

ÿâëÿåòñÿ íèçêàÿ ýôôåêòèâíîñòü ïðîèçâîäñòâà è, ñîîòâåò-

ñòâåííî, äîðîãîâèçíà: èç îäíîé òîííû ñëàíöà, îáîãàùåí-

íîãî íåôòüþ, äîáûâàåòñÿ îò 0,5 äî 1,25 áàððåëåé íåôòè,

÷òî äà¸ò ñåáåñòîèìîñòü áàððåëÿ íåôòè â 70-90 äîëëàðîâ.

Ýòà ñóììà ñåãîäíÿ çíà÷èòåëüíî ïðåâûøàåò ñåáåñòîèìîñòü

«îáû÷íîé» íåôòè. Ðîññèÿ ìîæåò ñòàòü àêòèâíûì ïðîèç-

âîäèòåëåì ñëàíöåâîé íåôòè òîëüêî â áóäóùåì, äà è òî ïðè

èçîáðåòåíèè è îñâîåíèè ýôôåêòèâíûõ òåõíîëîãèé èçâëå-

÷åíèÿ ñëàíöåâîé íåôòè. Ñåãîäíÿ íåôòÿíûå êîìïàíèè ìî-

ãóò çàíèìàòüñÿ åþ ëèøü â ðàìêàõ ðàçâèòèÿ òåõíîëîãèé, à

äëÿ êîììåð÷åñêîãî ïðèìåíåíèÿ ñëàíöåâàÿ íåôòü ïîêà åù¸

«íå äîøëà» (Kimos, 2011; Ñëàíöåâàÿ íåôòü…, 2013).

Íî ìåòîäû ãåîëîãè÷åñêîãî èçó÷åíèÿ è âîçìîæíûå òåõ-

íîëîãèè èçâëå÷åíèÿ ÓÂ èç ñëàíöåâûõ îòëîæåíèé â ÐÔ äîë-

æíû ðàçðàáàòûâàòüñÿ óæå ñåãîäíÿ. Ýòî ïðîöåññ äëèòåëü-

íûé, è ïîýòîìó òåðÿòü âðåìÿ çäåñü íåëüçÿ (Æàðêîâ, 2011).

Íà òåððèòîðèè Òàòàðñòàíà íåôòåïðîÿâëåíèÿ, à òàêæå

ïðîìûøëåííûå ñêîïëåíèÿ íåôòè â ñåìèëóêñêîì è ðå÷èö-

êîì ãîðèçîíòàõ ðàíåå áûëè âûÿâëåíû êàê â öåíòðàëüíîé

÷àñòè Þæíî-Òàòàðñêîãî ñâîäà (ÞÒÑ) è åãî çàïàäíîãî, ñå-

âåðî-âîñòî÷íîãî è ñåâåðíîãî ñêëîíîâ, òàê è íà þãî-âîñ-

òî÷íîì ñêëîíå Ñåâåðî-Òàòàðñêîãî ñâîäà (ÑÒÑ). Â ÷àñòíî-

ñòè, íåôòåíîñíîñòü ñåìèëóêñêîãî è ðå÷èöêîãî ãîðèçîí-

òîâ óñòàíîâëåíà íà ðÿäå ïëîùàäåé Ðîìàøêèíñêîãî ìåñòî-

ðîæäåíèÿ, â ïðåäåëàõ Åðñóáàéêèíñêîãî, Áåðåçîâñêîãî è

äð. ìåñòîðîæäåíèé. Ñîãëàñíî (Æàðêîâ, 2011; Ìóñëèìîâ,

2012â) ýòè çàëåæè ïðèóðî÷åíû ê ëèíåéíûì çîíàì ïîâû-

øåííîé òðåùèíîâàòîñòè, ñâÿçàíû ñî ñëîæíî ïîñòðîåí-

íûìè êîëëåêòîðàìè, îáëàäàþùèìè ñèñòåìîé êàâåðí, ïîð

è òðåùèí, è ñêîðåå âñåãî ïðåäñòàâëÿþò ñîáîé ïðîìûø-

ëåííûå ñêîïëåíèÿ, îáðàçîâàííûå â ðåçóëüòàòå ìèãðàöèè

ïîäâèæíîé íåôòè èç íèæåëåæàùèõ ãîðèçîíòîâ.

Ñëàíöåâàÿ æå íåôòü ïðåäñòàâëÿåò ñîáîé íåôòü, çàêëþ-

÷åííóþ â ïîðîäàõ ñ âåñüìà íèçêèìè ïîðèñòîñòüþ è ïðî-

íèöàåìîñòüþ, êîòîðàÿ ìîæåò áûòü äîáûòà ïðè èñïîëüçî-

âàíèè òåõíîëîãèè ìíîãîñòóïåí÷àòîãî ãèäðîðàçðûâà ïëà-

ñòà. Òàêæå ñëàíöåâîé íåôòüþ ïðèíÿòî íàçûâàòü ëåãêèå

óãëåâîäîðîäíûå ôðàêöèè, êîòîðûå ìîãóò áûòü ïîëó÷åíû

â ðåçóëüòàòå òåðìè÷åñêîãî âîçäåéñòâèÿ íà òâåðäûå ãîðþ-

÷èå ñëàíöû, îáëàäàþùèå âûñîêèì ñîäåðæàíèåì (50-70%)

ðàññåÿííîãî îðãàíè÷åñêîãî âåùåñòâà – êåðîãåíà.

Öåëåíàïðàâëåííûå ïîèñêè è îöåíêà ðåñóðñîâ ñëàíöå-

âîé íåôòè íà òåððèòîðèè Òàòàðñòàíà äî ñèõ ïîð íå îñóùå-

ñòâëÿëèñü, õîòÿ äîìàíèêîèäíûå ïîðîäû íåîäíîêðàòíî ñòà-

íîâèëèñü îáúåêòîì èçó÷åíèÿ ñ öåëüþ îöåíêè ãåíåðàöèîí-

íîãî ïîòåíöèàëà æèäêèõ è ãàçîîáðàçíûõ óãëåâîäîðîäîâ.

Ñîãëàñíî ðàíåå âûïîëíåííûì ãåîõèìè÷åñêèì èññëå-

äîâàíèÿì ïîðîä ñåìèëóêñêîãî è ðå÷èöêîãî ãîðèçîíòîâ

ñðåäíåå ñîäåðæàíèå ÎÂ â íèõ ñîîòâåòñòâåííî ñîñòàâëÿåò

8,35 è 2,56%, ÷òî âïîëíå äîñòàòî÷íî äëÿ âûäåëåíèÿ èõ â

êà÷åñòâå îñíîâíîãî îáúåêòà èññëåäîâàíèÿ è ðåñóðñíîé

îöåíêè. Ïðèñóòñòâèå â ñîñòàâå ïîðîä çíà÷èòåëüíîé äîëè

êðåìíåçåìà è ïëîòíûõ èçâåñòíÿêîâ ÿâëÿåòñÿ áëàãîïðèÿò-

íûì ôàêòîðîì ñ ïîçèöèè îöåíêè ýôôåêòèâíîñòè ãèäðî-

ðàçðûâà. Îäíàêî îñîáîãî âíèìàíèÿ çàñëóæèâàåò èçó÷å-

íèå ñòåïåíè êàòàãåíåòè÷åñêîé çðåëîñòè ÎÂ.

Â Ðåñïóáëèêå ñîñòàâëåíà «Ïðîãðàììà ðàáîò ïî îöåí-

êå òåððèòîðèè ÐÒ». Ýòà ïðîãðàììà ðàçðàáîòàíà ïîä ðóêî-

âîäñòâîì Àêàäåìèè Íàóê ÐÒ â ñîîòâåòñòâèè ñ ïîðó÷åíè-

åì Ïðåçèäåíòà ÐÒ Ð.Í. Ìèííèõàíîâà.

Ïðîãðàììà íàïðàâëåíà íà îöåíêó íåôòå- ãàçîïåðñïåê-

òèâíîñòè îòëîæåíèé, êîòîðûå ìîæíî îòíåñòè ê ñëàíöå-

âûì. Ïðîãðàììà ýòà ãèáêàÿ è ñîñòîèò èç òðåõ ýòàïîâ.

Çàäà÷à åå ïåðâîãî ýòàïà (2013-2015 ãã.) – îáîñíîâàíèå

ïåðñïåêòèâ íåôòåãàçîíîñíîñòè ñëàíöåâûõ è ïîäîáíûõ èì

îòëîæåíèé íà òåððèòîðèè ðåñïóáëèêè. Îöåíêà íåôòåïåð-

ñïåêòèâíîñòè äîëæíà áàçèðîâàòüñÿ íà óæå èçâåñòíûõ ãåî-

ëîãè÷åñêèõ, ãåîõèìè÷åñêèõ, òåõíîëîãè÷åñêèõ êðèòåðèÿõ.

Ïðåäñòîèò èçó÷èòü êåðí, îðãàíèêó, êîòîðàÿ ñîäåðæèòñÿ â

ýòèõ ïîðîäàõ, îïðåäåëèòü ñòåïåíü èõ êàòàãåíåòè÷åñêîé çðå-

ëîñòè. È, íàêîíåö, ñðàâíèòü íàøè ðåçóëüòàòû ñ àíàëîãàìè

èç òåõ ðåãèîíîâ, ãäå óæå èäåò óñïåøíàÿ ðàçðàáîòêà ñëàí-

öåâ. Âåäü ýòî îáëàñòü ñîâåðøåííî íîâàÿ, ãäå ïîêà íåò äðó-

ãèõ ýòàëîíîâ. Åñëè óâèäèì, ÷òî íàøè ïîòåíöèàëüíûå

îáúåêòû ïîõîæè íà ýòîò àíàëîã, ìîæíî áóäåò âûáðàòü îïûò-

íûé ó÷àñòîê è ïåðåéòè êî âòîðîìó ýòàïó.

Â ïåðñïåêòèâíîñòè ýòèõ îòëîæåíèé ìû óâåðåíû, òàê

êàê â ïðîöåññå ïîèñêîâ íåôòè â òðàäèöèîííî íåôòåíîñ-

íûõ ãîðèçîíòàõ äåâîíà è êàðáîíà â òå÷åíèå äåñÿòêîâ ëåò

ïðîâîäèëîñü ïîïóòíîå îïðîáîâàíèå ìåíäûì-äîìèíèêî-

âûõ îòëîæåíèé è èíîãäà ïðèòîêè íåôòè îêàçûâàëèñü äîñ-
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òàòî÷íî ìîùíûìè (äî 30-50 ò/ñóò.).

Âòîðîé ýòàï ïðîãðàììû ïðåäóñìàòðèâàåò ïðîåêòèðî-

âàíèå è ñòðîèòåëüñòâî îäíîé ãîðèçîíòàëüíîé ñêâàæèíû, â

êîòîðîé áóäóò ïðîâîäèòñÿ ÃÐÏ. Çàäà÷à ýòàïà – ïîëó÷èòü

ïðèòîê è îöåíèòü åãî ïðîìûøëåííîå çíà÷åíèå. Âûáîð

ìåñòà çàëîæåíèÿ ñêâàæèíû è ëîêàëèçàöèÿ 2-3 ïåðñïåêòèâ-

íûõ ó÷àñòêîâ äëÿ ïîñëåäóþùèõ ðàáîò áóäåò ïðîâîäèòñüÿ

õîðîøî çàðåêîìåíäîâàâøèìè ñåáÿ äëÿ ïðÿìûõ ïîèñêîâ

ÓÂ íàäåæíûìè ìåòîäàìè ÑËÁÎ è ÍÑÇ.

Ïðè ïîëîæèòåëüíûõ ðåçóëüòàòàõ ïëàíèðóåòñÿ ïåðåõîä

ê òðåòüåìó ýòàïó ðàáîò, êîòîðûé ïðåäóñìàòðèâàåò îöåíêó

ðåñóðñîâ ñëàíöåâîé íåôòè, ñîñòàâëåíèå òåõñõåìû ðàçðà-

áîòêè 1-2 ó÷àñòêîâ è ñîñòàâëåíèå ÒÝÎ öåëåñîîáðàçíîñòè

îñâîåíèÿ çàëåæåé ñëàíöåâûõ íåôòåé â ÐÒ.

Ïðåäâàðèòåëüíàÿ îöåíêà ñòîèìîñòè ïðîãðàììû îêî-

ëî 200 ìëí.ðóá., èç êîòîðûõ 15% ïðèõîäèòñÿ íà ïåðâûé,

îêîëî ïîëîâèíû íà âòîðîé, îñòàëüíûå íà òðåòèé ýòàïû.

Ýòà ïðîãðàììà ïîêà íå óòâåðæäåíà â âåðõàõ è íàõîäèòñÿ

íà ðàññìîòðåíèè.

Ðåàëèçàöèÿ äàííîé ïðîãðàììû ïîçâîëèò íàì ïðîäâè-

íóòüñÿ â ìåòîäàõ ãåîëîãè÷åñêèõ èññëåäîâàíèé.

Ñåãîäíÿ, ïî êðàéíåé ìåðå, â Êàçàíñêîì ôåäåðàëüíîì

óíèâåðñèòåòå ïîÿâëÿåòñÿ ñîâðåìåííàÿ ëàáîðàòîðíàÿ áàçà.

Äî ñèõ ïîð ìû äóìàëè, ÷òî ýòîãî äîñòàòî÷íî äëÿ ïðîðûâà â

ãåîëîãè÷åñêèõ èññëåäîâàíèÿõ. Íî íåäàâíåå îáùåíèå ñ çà-

ïàäíûìè ó÷åíûìè è ñïåöèàëèñòàìè â ðàìêàõ ñîñòàâëåíèÿ

ïðîãðàììû Ðåñïóáëèêè Òàòàðñòàí ïî ñëàíöåâîé íåôòè è

ãàçó ïîêàçàëî íàøå îòñòàâàíèå â òåõíèêå, òåõíîëîãèè è îðãà-

íèçàöèè ýòèõ ðàáîò. Åñëè ìû íà÷íåì èõ äîãîíÿòü è ïûòàòüñÿ

äåëàòü âñå ñàìîñòîÿòåëüíî, òî íà ýòî ïî îöåíêå íóæíî íå

ìåíåå 20 ëåò. À îíè çà ýòî âðåìÿ óéäóò åùå äàëüøå, è ðàç-

ðûâ ñòàíåò åùå áîëüøå. Èçó÷åíèå ñëàíöåâûõ òîëù ïðåäóñ-

ìàòðèâàåò ïðîâåäåíèå èíîãî êîìïëåêñà àíàëèòè÷åñêèõ èñ-

ñëåäîâàíèé è èíòåðïðåòàöèè èõ ðåçóëüòàòîâ.

Ýòè ðàáîòû ïîìîãóò â îöåíêå ïåðñïåêòèâ ñëàíöåâûõ

òîëù Âîëãî-Óðàëüñêîé ÍÃÏ.

Â ñîâðåìåííîì äèíàìè÷íî ðàçâèâàþùèìñÿ ìèðå íóæ-

íî áûòü ãîòîâûì è ê äðóãèì ðåâîëþöèÿì â îáåñïå÷åíèè

óãëåâîäîðîäàìè. Ïðåæäå âñåãî, ðå÷ü èäåò î âîçîáíîâëÿå-

ìîñòè íåôòè çà ñ÷åò ïîäïèòêè çàëåæåé îñàäî÷íîãî ÷åõëà

èç ãëóáèí Çåìëè.

Ïåðâîíà÷àëüíî íà÷àòûå åùå â ñåðåäèíå ïðîøëîãî ñòî-

ëåòèÿ ðàáîòû ïî îáùåãåîëîãè÷åñêîìó èçó÷åíèþ ÊÔ ïðè-

âåëè íàñ â äàëüíåéøåì ê èññëåäîâàíèþ ïðîöåññîâ ïîä-

ïèòêè îñàäî÷íîãî ÷åõëà ÓÂ èç ãëóáèí íåäð – ìàíòèè Çåì-

ëè. Âàæíåéøàÿ ãåîëîãè÷åñêàÿ èäåÿ ÕÕ ñòîëåòèÿ – èäåÿ

«ïîäïèòêè» ñåãîäíÿ ìîæåò áûòü âîñòðåáîâàííîé. Îíà

ïîçâîëÿåò íàì óâåðåííî ïðîãíîçèðîâàòü äîáû÷ó íåôòè

íà ëþáîé ïåðèîä è äàëüíþþ ïåðñïåêòèâó áåç êàêèõ-ëèáî

îïàñåíèé îñòàâèòü ïîòîìêîâ áåç öåííåéøåãî ñûðüÿ – íå-

ôòè è ãàçà (Ìóñëèìîâ, 2012â).

Ñîçäàííàÿ À.À. Áàðåíáàóìîì ôèçè÷åñêàÿ ìîäåëü â

ðàìêàõ Ãàëàêòîöåíòðè÷åñêîé ïàðàäèãìû ïðèíöèïèàëüíî

ðåøàåò «ïðîáëåìó èñòî÷íèêà óãëåðîäà» â áèîñôåðå íà

âñþ äëèòåëüíóþ èñòîðèþ Çåìëè. Äàëüøå ýòî ïðèâîäèò

àâòîðîâ ê áèîñôåðíîé êîíöåïöèè íåôòåîáðàçîâàíèÿ. Â

íåé çàëåæè íåôòè è ãàçà ðàññìàòðèâàþòñÿ êàê íåîòúåìëå-

ìûå ïðîäóêòû öèðêóëÿöèè óãëåðîäà è âîäû ÷åðåç çåìíóþ

ïîâåðõíîñòü â õîäå èõ ãëîáàëüíîãî ãåîõèìè÷åñêîãî êðóãî-

âîðîòà. Â ñèñòåìå, òàêîãî êðóãîâîðîòà âûäåëåíû òðè öèê-

ëà, êîòîðûå îïðåäåëÿþò ïîëèãåííûé ñîñòàâ íåôòè. Ïåð-

âûé, äëèòåëüíîñòüþ 108-109 ëåò, ñâÿçàí ñ ïîãðóæåíèåì óã-

ëåðîäñîäåðæàùèõ ïîðîä â ìàíòèþ Çåìëè ïðè ñóáäóêöèè

ëèòîñôåðíûõ ïëèò. Âòîðîé – ïðèáëèçèòåëüíî 106-107 ëåò,

âûçâàí ïðåîáðàçîâàíèåì îðãàíè÷åñêîãî âåùåñòâà ïðè

îñàäêîíàêîïëåíèè. È òðåòèé –  ïðèáëèçèòåëüíî 40 ëåò, îáóñ-

ëîâëåí ïåðåíîñîì óãëåðîäà áèîñôåðû âãëóáü çåìíîé êîðû

ìåòèîãåííûìè âîäàìè â õîäå èõ êëèìàòè÷åñêîãî êðóãîâî-

ðîòà (Áàðåíáàóì, 2007).

Íàøè íàáëþäåíèÿ çà ñîñòîÿíèåì ðàçðàáîòêè ñóïåðãè-

ãàíòñêèõ è íåêîòîðûõ ìåëêèõ ìåñòîðîæäåíèé ïîçâîëÿþò

ïðàêòè÷åñêè óæå âèçóàëüíî îùóùàòü âîñïîëíåíèå óãëå-

âîäîðîäàìè íåôòÿíûõ è ãàçîâûõ ìåñòîðîæäåíèé îñàäî÷-

íîãî ÷åõëà. Â íàñòîÿùåå âðåìÿ, êîãäà «ïîäïèòêà» ýêñïëó-

àòèðóåìûõ ìåñòîðîæäåíèé ÓÂ èç ãëóáèí Çåìëè åùå íå

ñòàëà îáùåïðèíÿòîé àêñèîìîé, áîëüøèå îáúåìû èçâëå-

êàåìîé íåôòè íà íåêîòîðûõ ìåñòîðîæäåíèÿõ (÷åì ýòî ñëå-

äóåò èç îôèöèàëüíûõ áàëàíñîâ çàïàñîâ) ïîêà êàê-òî óäàåò-

ñÿ îáîñíîâàòü óâåëè÷åíèåì äî òåîðåòè÷åñêè âîçìîæíûõ

çíà÷åíèé ïîäñ÷åòíûõ ïàðàìåòðîâ çàïàñîâ è ÊÈÍ. Çàâòðà

ýòî ñäåëàòü áóäåò íåâîçìîæíî.

Íî â ñîâðåìåííîé Ðîññèè òàêèå íàïðàâëåíèÿ èññëåäî-

âàíèé íå ïðèâåòñòâóþòñÿ ïî ïðè÷èíå èõ ñëîæíîñòè è íà-

ëè÷èÿ òðàäèöèîííûõ ðåñóðñîâ ÓÂ. Íî â òàêîì ñòàðîì íåô-

òåäîáûâàþùåì ðàéîíå, êàê ÐÒ, ÿâèâøåìñÿ ïèîíåðîì ýòèõ

ðàáîò â Ðîññèè è ê òîìó æå èìåþùèì áëàãîïðèÿòíûå óñ-

ëîâèÿ äëÿ ðåøåíèÿ ïðîáëåì «ïîäïèòêè», âñå æå íåîáõî-

äèìî ïðîâîäèòü õîòÿ áû ìèíèìàëüíûå íàó÷íûå èññëåäî-

âàíèÿ â ýòîì íàïðàâëåíèè çà ñ÷åò ñðåäñòâ ÍÊ ðåñïóáëèêè.

Äëÿ ýòîãî ïîä ýãèäîé ÀÍ ÐÒ ñëåäóåò ñîñòàâèòü ïðîãðàì-

ìó íàó÷íûõ ðàáîò â íàïðàâëåíèè èçó÷åíèÿ ÊÔ è ïðîöåñ-

ñîâ «ïîäïèòêè» ÓÂ Ðîìàøêèíñêîãî ìåñòîðîæäåíèÿ.

Â ÐÒ â îòëîæåíèÿõ êàðáîíà íà ðÿäó ñ íåôòÿíûìè åñòü

çàëåæè óãëåé. Ïîýòîìó ñóùåñòâóþò áîëåå îòäàëåííûå íà-

ïðàâëåíèÿõ èññëåäîâàíèé-ïåðñïåêòèâ èçâëå÷åíèÿ óãîëüíîãî

ìåòàíà èç óãëåíîñíûõ îòëîæåíèé íèæíåãî êàðáîíà ñ ïîìî-

ùüþ ïîäçåìíîé ãàçèôèêàöèè óãëåé ñ äàëüíåéøèì èñïîëü-

çîâàíèåì äîïîëíèòåëüíîãî âûäåëÿåìîãî òåïëà äëÿ òåðìè-

÷åñêîé äîáû÷è âûñîêîâÿçêîé íåôòè. Êàê ýòî ïðåäëàãàþò

ñåãîäíÿ ó÷åíûå Áàøêîðòîñòàíà (Ãóòîðîâ è äð., 2012).

Èñõîäÿ èç èçëîæåííîãî, ÐÒ èìååò îãðîìíûå ðåñóðñû

ÓÂ, êîòîðûå ïðè ïðàâèëüíîì, öåëåíàïðàâëåííîì èñïîëü-

çîâàíèè ìîãóò îáåñïå÷èòü ðåñïóáëèêå äëèòåëüíóþ, íà

ñîòíè ëåò æèçíü íà êà÷åñòâåííîì óðîâíå íå íèæå ïåðåäî-

âûõ ñòðàí Åâðîïû.
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ðûì ïðèóðî÷åíî 78% âñåõ çàïàñîâ. Âûðàáîòàííîñòü áîëü-

øèíñòâà ìåñòîðîæäåíèé ïðåâûøàåò 60%.
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Ðåíàò Õàëèóëëîâè÷ Ìóñëèìîâ

Ä.ãåîë.-ìèí.í., ïðîôåññîð êàôåäðû ãåîëîãèè íåôòè è

ãàçà. Àêàäåìèê ÀÍ ÐÒ, ÐÀÅÍ è ÀÃÍ, ëàóðåàò ãîñóäàðñòâåí-

íûõ ïðåìèé ÐÔ è ÐÒ. Çàñëóæåííûé ãåîëîã ÐÔ è ÐÒ, äâàæ-

äû ëàóðåàò ïðåìèé Ïðàâèòåëüñòâà ÐÔ è ïðåìèé Ìèííåô-

òåïðîìà ÐÔ, çàñëóæåííûé äåÿòåëü íàóêè ÐÒ.

Êàçàíñêèé (Ïðèâîëæñêèé) Ôåäåðàëüíûé óíèâåðñèòåò.

420008, Êàçàíü, óë. Êðåìëåâñêàÿ, 18. Òåë/Ôàêñ: (843) 233-73-84.

R.Kh. Muslimov. Enhancing the role of non-conventional

hydrocarbon deposits for long-term sustainable economic

development (on the example of the Republic of Tatarstan)

The article shows the role of non-conventional hydrocarbon

deposits in economic development, which include not only the

heavy oil, natural bitumen, bituminous sand, oil shale, but also non-

conventional gas resources: gases of coal deposits, aqueous gas,

shale gas and tight formations. It is shown that in the present

conditions to non-traditional sources of hydrocarbons, residual oil

in fields in long-term operation can be attributed. In Russia there is

tremendous opportunity for long-term production of conventional

oil. It is known that the possibility of increasing the recoverable

reserves in the long-term operating fields in the amount of 1  billion

tons, and in small and medium-sized deposits of about 400 billion

tonnes. These resources can be added by improving the geological

studies, using modern geological, geophysical and laboratory

methods, application of modern development technologies and

methods of enhanced oil recovery (EOR), appropriate specific

geological features of deposits and introductiont to the practice of

innovative methods of design development. Immediately the

Republic of Tatarstan has a huge hydrocarbon resources which at

appropriate, purposeful use can provide to the republic  long life

on a qualitative level not lower than the advanced countries of

Europe.

Key words: non-conventional hydrocarbon, residual oil in fields

in long-term operation.


	0_contens_4(54)_13&.pdf
	0_contens_4(54)_13_eng&
	01_Mazgarov&
	02_Muslimov2&
	03_Bokserman&
	04_Prishepa&
	05_Shpilman&
	06_Grunis&
	07_Grunis_posdravlenie&
	08_Khakimsyanov&
	09_Muslimov&
	10_Panarin1&
	11_Bazarevskaya&
	12_Trofimov&
	13_Havkin&
	14_Dyachuk&


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Eurostandard \050Uncoated\051, 20%, GCR, Light)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'pdf 1.3 color no change 300 zip'] [Based on 'pdf 1.3 300dpi zip_fogra27'] [Based on 'pdf 1.3 300dpi zip_swop'] [Based on 'pdf 1.3 300dpi Jpeg'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Eurostandard \(Uncoated\), 20%, GCR, Light)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName (my hi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




