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Introduction

The Gulf of Maine Council on the Marine Environment (Council) formed the Ecosystem
Indicator Partnership (ESIP) in 2006 as a direct result of the recognized need to provide
information on change in the Gulf of Maine. Indicators were selected following a
thorough consensus based process for seven focus areas: aquaculture, aquatic habitats,
climate change, coastal development, contaminants, eutrophication, and fisheries. After
initial data discovery efforts were completed two to four priority indicators were selected
for each focus area. Three indicators were selected with respect to contamination:
shellfish sanitation data, sediment triad (toxicity, chemical concentrations, and benthic

community structure), and Gulfwatch data.

The Gulfwatch program data is a rich dataset representing parameters measured in blue
mussel, Mylius edulis, tissue since 1991 in the Gulf of Maine. Initial effort on sampling
program was meant to supplement National Status and Trends efforts
(http://ccma.nos.noaa.gov/about/coast/nsandt/musselwatch.html). Sampling locations for
the Gulfwatch program are spread throughout the Gulf of Maine. Three sites sampled
from 2000-2009 lie within the Casco Bay watershed: Portland Harbor (MEPH; sampled
five times in the study period), Presumpscot River (MEPR; sampled three times in the
study period) and Royal River (MERY; sampled twice in the study period).

Metals

All metal methodology is detailed in Gulfwatch reports by year and available at:
http://www.gulfofmaine.org/gulfwatch/data/files.php. Concentrations for most metals
appear to have decreased over time. In addition, concentrations for the most part are
observed to decrease with increasing latitude. Table 1 details metal concentrations over
time for the three Casco Bay locations. At the Portland Harbor site, most metal
concentrations have decreased from 2000 to 2008. Likewise, metals concentrations at the
Presumpscot River site have decreased from 2000 to 2007 with lead concentrations in the
latter year less than half of the initial concentration. Lead at the Royal River site was

quite low initially and remained so.
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Table 1: Metals concentrations by year for the three Casco Bay locations.

Portland Harbor Site (Multi-year site - sampled every 3 years)

Year He Ag Cd Pb Ni Zn Al Cr Fe Cu
2000 NA 0.1 1.78 | 11.5 2.45 357.5 370 23 7375 | 123
2003 0.30 0.09 | 148 | 2.33 7.62 107.8 467 668.8
2005 0.29 0.05 | 1.89 | 6.58 1.39 159.5 464 1.8 761.3 8.6
2007 0.2 0.02 | 1.39 | 434 0.95 146 250 1.7 444 7.6
2008 0.2 0.02 | 148 | 5.16 1.06 139 483 1.4 606 8.08
Presumpscot River (Rotational)
Year Hg Ag Cd Pb Ni Zn Al Cr Fe Cu
2000 NA 0.17 | 2.05 7.8 3.05 113.25 532.5 | 3.025 | 9725 13
2003 0.18 0.14 | 1.25 | 1.48 4.52 66.25 4995 | 1.82 | 548.2
2007 0.21 0.06 1.2 2.92 1.11 93.5 417 1.38 524 8.3
Royal River (Multi-year site - sampled every 3 years)
Year Hg Ag Cd Pb Ni Zn Al Cr Fe Cu
2002 NA | ND 0.9 2.08 1.2 67.5 240 0.8 535 7.75
2005 0.135 | 0.04 | 1.335 1.88 1.45 98.8 995 1.78 761 7.58

When trend results for these three locations are placed within the greater Gulf of Maine

picture, similar to trends reported in the 1990's, highest lead values were observed in

Massachusetts (Boston Harbor = 13.5 pg/g DW; Long Istand/Boston Harbor = 7.7 ng/g

DW), see Figure 1. Casco Bay locations were similar to results observed at other Maine

sites. The lowest lead concentrations were observed in New Brunswick.
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Figure 1: Eight-year (2000-2008) median and median absolute deviations in lead
concentrations micrograms per gram dry weight (ng/g DW) in mussel tissues at all
Gulfwatch sites, in geographic order (south to north along the x axis from Massachusetts
to Nova Scotia). Triangles = Benchmark site (sampled every year); Diamonds - multi-
year sites (sampled every 3 years); Circles = sampled every 6 years; Squares =
occasionally sampled sites.

PAHs

All PAH methodology is detailed in Gulfwatch reports by year and available at:
http://www.gulfofmaine.org/gulfwatch/data/files.php. In previous reports, Casco Bay
Estuary Partnership compared results for the sum of PAHs utilizing sum totals of 24
PAHs (see Box 1). These same parameters were measured for the Gulfwatch sites
through 2006. In 2007, the sample suite changed and those data are not included in this
discussion. However, for 2007 and 2008 calculations, the appropriate PAHs were

included for comparison purposes (see e-mail from S. Jones on March 12, 2010).

Box 1: PAHs included in >, PAH suite.

PAHs: Naphthalene, C1-Naphthalenes, C2-Naphthalenes, C3-
Naphthalenes, Biphenyl, Acenaphthylene, Acenaphthene, Fluorine,
Dibenzothiophene, Phenanthrene, Anthracene, C2-Phenanthrene,
Fluoranthene, Pyrene, Benzo(a)Anthracene, Chrysene, Page 4 of 8
Benzo(b)Fluoranthene, Benzo(k)Fluoranthene, Benzo(a)Pyrene,
Perylene, Indeno(1,2,3-cd)Pyrene, Dibenz(a,h)Anthracene,
Benzo(cghilPervlene (or eauivalents in 2007-2008).




PAHs in the region were highest for the two sites located in Boston Harbor (MAIH=3942
ng/g DW) and Long Island- Boston Harbor (5408 ng/g DW). For the most part, sample
locations for the remainder of the Gulf of Maine contained relatively low PAHs.
However, the fourth highest total PAHs in the Gulf of Maine were observed at Portland
Harbor (MEPH = 815 ng/g DW), see Figure 2.
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Figure 2: Eight-year (2000-2008) median and median absolute deviations in PAH
concentrations nanograms per gram dry weight (ng/g DW) in mussel tissues at all
Gulfwatch sites, in geographic order (south to north along the x axis from Massachusetts
to Nova Scotia). Triangles = Benchmark site (sampled every year); Diamonds - multi-
year sites (sampled every 3 years); Circles = sampled every 6 years; Squares =
occasionally sampled sites.

Pesticides and PCBs
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As part of this initial analysis, average sum pesticides and average sum PCBs were
compared throughout the region. All pesticide and PCB methodology is detailed in
Gulfwatch reports by year and available at:
http://www.gulfofmaine.org/gulfwatch/data/files.php). Pesticides and PCBs included in

the analysis are listed in Box 2.

Box 2: Pesticides and PCBs included in the analysis.

Chlorinate Pesticides: a-BHC, HCB, y-HCH (Lindane),
Heptachlor, Aldrin, Heptachlor Epoxide, y-Chlordane, o,p'-DDE, a-
Endosulfan, cis-Chlordane, trans-Nonachlor, p,p'-DDE, Dieldrin,
0,p-DDD, Endrin, B-Endosulfan, p,p'-DDD, 0,p'-DDT, p,p'-DDT,
Metoxychlor, Mirex

PCB Congeners: 8;5, 18;15, 29, 50, 28, 52, 44, 66,95, 101,90, 87,
77,118, 153;132, 105, 138, 126, 187, 128, 180, 169, 170;190,
195;208, 206, 209

In general, variation within the sample sets was much greater for PCBs and pesticides
resulting in higher standard deviations represented in Figures 3 and 4. With respect to
pesticides, values were quite high in Massachusetts with the largest concentrations
observed in Boston's Inner Harbor (MATH = 85.6 ng/g DW). Casco Bay samples ranged
from a low at the Royal River site (MERY = 11.3 ng/g DW) to a high at Portland Harbor
(MEPH = 18.6 ng/g DW). In general concentrations of pesticides decreased with
increases in latitude with the majority of samples in New Brunswick and Nova Scotia less

than or equal to 6 ng/g DW.

Similarly the concentrations of all PCBs summed together decreased with increases in
latitude. Highest values were observed in Massachusetts at Neponset River (MANR =
807 ng/g DW) and Boston's Inner Harbor (MAIH = 516 ng/g DW). Casco Bay samples
ranged from a low at the Royal River site (MERY = 16 ng/g DW) to a high at Portland
Harbor (MEPH = 60 ng/g DW).
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Figure 3: Eight-year (2000-2008) median and median absolute deviations in pesticide
concentrations nanograms per gram dry weight (ng/g DW) in mussel tissues at all
Gulfwatch sites, in geographic order (south to north along the x axis from Massachusetts
to Nova Scotia). Triangles = Benchmark site (sampled every year); Diamonds - multi-
year sites (sampled every 3 years); Circles = sampled every 6 years; Squares =
occasionally sampled sites.
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Figure 4: Eight-year (2000-2008) median and median absolute deviations in PCB
concentrations micrograms per gram dry weight (ng/g DW) in mussel tissues at all
Gulfwatch sites, in geographic order (south to north along the x axis from Massachusetts
to Nova Scotia). Triangles = Benchmark site (sampled every year); Diamonds - multi-
year sites (sampled every 3 years); Circles = sampled every 6 years; Squares =
occasionally sampled sites.

Conclusion

The Gulfwatch Monitoring Program and associated dataset continues to provide one of
the longest and most inclusive records of observable contaminants within the Gulf of
Maine ecosystem. The three sites within Casco Bay that are included in the Gulfwatch
dataset all show observed concentrations of lead, pesticides, PCBs and PAHs less than
sites located to the south in New Hampshire and Massachusetts. However, Portland
Harbor's samples are often the highest in concentration for Maine (examples include

PCBs, pesticides, and lead).
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Introduction

The Gulf of Maine Council on the Marine Environment (Council) formed the Ecosystem
Indicator Partnership (ESIP) in 2006 as a direct result of the recognized need to provide
information on change in the Gulf of Maine. Indicators were selected following a
thorough consensus based process for seven focus areas: aquaculture, aquatic habitats,
climate change, coastal development, contaminants, eutrophication, and fisheries. After
initial data discovery efforts were completed two to four priority indicators were selected
for each focus area. Three indicators were selected with respect to contamination:
shellfish sanitation data, sediment triad (toxicity, chemical concentrations, and benthic

community structure), and Gulfwatch data.

The Gulfwatch program data is a rich dataset representing parameters measured in blue
mussel, Mylius deulis, tissue since 1991 in the Gulf of Maine. Initial effort on sampling
program was meant to supplement National Status and Trends efforts
(http://ccma.nos.noaa.gov/about/coast/nsandt/musselwatch.html). Sampling locations for
the Gulfwatch program are spread throughout the Gulf of Maine. Three sites sampled
from 2000-2009 lie within the Casco Bay watershed: Portland Harbor (MEPH; sampled
five times in the study period), Presumpscot River (MEPR; sampled three times in the
study period) and Royal River (MERY; sampled twice in the study period).

Metals

All metal methodology is detailed in Gulfwatch reports by year and available at:
http://www.gulfofmaine.org/gulfwatch/data/files.php. Concentrations for most metals
appear to have decreased over time. In addition, concentrations for the most part are
observed to decrease with increasing latitude. Table 1 details metal concentrations over
time for the three Casco Bay locations. At the Portland Harbor site, most metal
concentrations have decreased from 2000 to 2008. Likewise, metals concentrations at the
Presumpscot River site have decreased from 2000 to 2007 with lead concentrations in the
latter year less than half of the initial concentration. Lead at the Royal River site was

quite low initially and remained so.
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Table 1: Metals concentrations by year for the three Casco Bay locations.

Portland Harbor Site
Year Hg Ag Cd Pb Ni Zn Al Cr Fe Cu
2000 NA 0.1 1.78 | 11.5 2.45 357.5 370 2.3 737.5 12.3
2003 0.30 0.09 | 148 | 233 7.62 107.8 467 668.8
2005 0.29 0.05 | 1.89 | 6.58 1.39 159.5 464 1.8 761.3 8.6
2007 0.2 0.02 | 1.39 | 434 0.95 146 250 1.7 444 7.6
2008 0.2 0.02 | 148 | 5.16 1.06 139 483 1.4 606 8.08
Presumpscot River
Year Hg Ag Cd Pb Ni Zn Al Cr Fe Cu
2000 NA 0.17 | 2.05 7.8 3.05 113.25 532.5 | 3.025 | 972.5 13
2003 0.18 0.14 | 1.25 1.48 4,52 66.25 499.5 | 1.82 | 548.2
2007 0.21 0.06 1.2 2.92 1.11 93.5 417 1.38 524 8.3
Royal River
Year Hg Ag Cd Pb Ni Zn Al Cr Fe Cu
2002 NA ND 0.9 2.08 1.2 67.5 240 0.8 535 7.75
2005 0.135 | 0.04 | 1.335 1.88 1.45 98.8 995 1.78 761 7.58

When trend results for these three locations are placed within the greater Gulf of Maine

picture, similar to trends reported in the 1990's, highest lead values were observed in

Massachusetts (Boston Harbor = 13.5 ng/g DW; Long Island/Boston Harbor = 7.7 pg/g

DW), see Figure 1. Casco Bay locations were similar to results observed at other Maine

sites. The lowest lead concentrations were observed in New Brunswick.
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Figure 1: Lead concentrations (pg/g DW) with increasing latitude throughout the Gulf of
Maine.

PAHs

All PAH methodology is detailed in Gulfwatch reports by year and available at:
http://www.gulfofmaine.org/gulfwatch/data/files.php. In previous reports, Casco Bay
Estuary Partnership compared results for the sum of PAHs utilizing sum totals of 24
PAHs (see Box 1). These same parameters were measured for the Gulfwatch sites
through 2006. In 2007, the sample suite changed and those data are not included in this

discussion.

Box 1: PAHs included in >4 PAH suite.

PAHs: Naphthalene, C1-Naphthalenes, C2-Naphthalenes, C3-
Naphthalenes, Biphenyl, Acenaphthylene, Acenaphthene, Fluorine,
Dibenzothiophene, Phenanthrene, Anthracene, C2-Phenanthrene,
Fluoranthene, Pyrene, Benzo(a)Anthracene, Chrysene,
Benzo(b)Fluoranthene, Benzo(k)Fluoranthene, Benzo(a)Pyrene,
Perylene, Indeno(1,2,3-cd)Pyrene, Dibenz(a,h)Anthracene,
Benzo(ghi)Perylene
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PAHs in the region were highest for the two sites located in Boston Harbor (MAIH=3942
ng/g DW) and Long Island- Boston Harbor (5408 ng/g DW). For the most part, sample
locations for the remainder of the Gulf of Maine contained relatively low PAHs.
However, the fourth highest total PAHs in the Gulf of Maine were observed at Portland
Harbor (MEPH = 815 ng/g DW), see Figure 2.
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Figure 2: Sum PAH concentrations (ng/g DW) with increasing latitude throughout the
Gulf of Maine.

Pesticides and PCBs

As part of this initial analysis, average sum pesticides and average sum PCBs were
compared throughout the region. All pesticide and PCB methodology is detailed in
Gulfwatch reports by year and available at:
http://www.gulfofmaine.org/gulfwatch/data/files.php). Pesticides and PCBs included in
the analysis are listed in Box 2 and Box 3.

Box 2: Pesticides included in the analysis.

Chlorinate Pesticides: a-BHC, HCB, y-HCH (Lindane),
Heptachlor, Aldrin, Heptachlor Epoxide, y-Chlordane, 0,p'-DDE, a-
Endosulfan, cis-Chlordane, trans-Nonachlor, p,p'-DDE, Dieldrin,
0,p'-DDD, Endrin, B-Endosulfan, p,p'-DDD, o,p'-DDT, p,p'-DDT,
Metoxychlor, Mirex
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Box 3: PCBs included in the analysis.

PCB Congeners: 8;5, 18;15, 29, 50, 28, 52, 44, 66,95, 101;90, 87,
77,118, 153;132, 105, 138, 126, 187, 128, 180, 169, 170,190,
195;208, 206, 209

In general, variation within the sample sets was much greater for PCBs and pesticides
resulting in higher standard deviations represented in Figures 3 and 4. With respect to
pesticides, values were quite high in Massachusetts with the largest concentrations
observed in Boston's Inner Harbor (MAIH = 85.6 ng/g DW). Casco Bay samples ranged
from a low at the Royal River site (MERY = 11.3 ng/g DW) to a high at Portland Harbor
(MEPH = 18.6 ng/g DW). In general concentrations of pesticides decreased with
increases in latitude with the majority of samples in New Brunswick and Nova Scotia less

than or equal to 6 ng/g DW.

Similarly the concentrations of all PCBs summed together decreased with increases in
latitude. Highest values were observed in Massachusetts at Neponset River (MANR =
807 ng/g DW) and Boston's Inner Harbor (MAIH = 516 ng/g DW). Casco Bay samples
ranged from a low at the Royal River site (MERY = 16 ng/g DW) to a high at Portland
Harbor (MEPH = 60 ng/g DW).
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Figure 3: Sum pesticide concentrations (ng/g DW) with increasing latitude throughout
the Gulf of Maine.
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Figure 4: Sum PCB concentrations (ng/g DW) with increasing latitude throughout the
Gulf of Maine.
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Conclusion

The Gulfwatch Monitoring Program and associated dataset continues to provide one of
the longest and most inclusive records of observable contaminants within the Gulf of
Maine ecosystem. The three sites within Casco Bay that are included in the Gulfwatch
dataset all show observed concentrations of lead, pesticides, PCBs and PAHs less than
sites located to the south in New Hampshire and Massachusetts. However, Portland
Harbor's samples are often the highest in concentration for Maine (examples include

PCBs, pesticides, and lead).

Page 8 of 8



0107 Ya1e\

JUSUIUOIIAUT JULIEJA 9} U0 [IPUn0)) dureAl Jo Jino “(Jisq) digsioujied 10jed1puy wajsAsody :4q pasedaig

xipuaddy

8007-0007 S1BIX BIR( Ydjemj[ny Aeg 00se)

Suley o 41nG 3y} ul
aBueyd uo uogewoju]

diysiaupiey
103edLpu] WaysAsor]

>




L 3o 7 a8ed

*sa)1s pojduwes A[[eUOISBod0 = sarenbg (S184 9 AI9A9
poydures = sa[o1r) {(sreak ¢ £10A2 pajdures) soys Jeak-njnwi - Spuotel(] {(Jedk L1949 payduwes) a31s yIewyouag = SI[BuBLL], ((EN0DS
BAON] O} SPosnyoessey Wolj sIxe X oy} Suofe yuiou 01 yinos) 19pio o1wyder30a3 ur ‘sa)is YojemJ[no) [[e Je SONSS [assnilr uf (ma 3/3)
yS1om A1p werd 1od sweI301o1u SUOHEIUIIUOD Ped] Ul SUOHBIASD N[0Sqe UBIPIW pUE UBIPIW (8002-0007) *e24-1y3rH :1 dIns1y

Joquey A

10gJeH 19sseyo)

— 1

aule\l J0 D 3y} ui sa)is Sujjdwes je suoiesuau0) pea

+ 000

00°¢

00y

009

008

- 0007

00t

00'vT

0091

00'8T

{ma 3/8v) suojiesnuaduo) peal




L Jo ¢ a3ed

‘soyis pajdures A[[euoIseod0 = saxenbg (s1eak 9 AX0A9

popdures = sapo11)) (s1eak ¢ 1040 pajdures) sayis Jeak-Hnu - SPUOWRI(] ‘(JedA K140 pajdures) )1s YTBWOUSE = so[3ueti], (enosg
BAON] 0] S1JOSNYOBSSEIA] WOIJ STXE X 37} SUOTe YIou 0} INO0s) 19pIo oydeIZ0a3 UF ‘SajIs Yojemj[no) [[e 18 SINSSI) [9SSnu Ul (mq 8/3u)
WSom A1p wess 1od sweISoury SUOHEIUSOUOD [V J Ul SUOHEIASP 9)N[OSqe URIPIW PUB UBIPIU (800Z-0007) 1e24-1YS1Y 7 dIns1g

SN aN In HN VI
d‘_‘pt.. hdr.é_.._ ....‘_—l_|_’n’u1.. h.".‘..h .n’._lur..h‘" ' .‘u. L h-.‘r N U S— L] ] ' ] ' _.i....‘n|._. L4 & 4 1 3 1 L‘._ - .—*‘ OOO
P . =2 . T 4 . # .ﬂ%‘l‘ .0 #OW & o XX 2
[ ] 1Ay noosdwnsaid | ¥
- I T T e e 00°000T
logJeH puejHod
JoqueH Aequioog ®
T 0O
— = - - - 00000C 8
g
. - ——— 4 —+ 00000 &
3
o
E— - S 00000v £
S - 00°0005
L 2
logJeH uoisog
00°0009
9uleAl JO §InS ay3] uil sali§ uljdwes je suoijesjuaduo) Hvd |elol




LJo ¥ 98ed

‘sonts popdues A[peuoisesso = sarenbg s1eak 9 A19A pajdures = s3[oIr) ‘(sIeak

¢ K1oA2 pojdures) sayis 1eak-1ynur - spuouel(] ‘(Feak £19A3 pajdures) 9)Is YIewyouag = S9[SueLl] "(BNI00S AON O} SPISNYIBSSEIN
wIoJj SIXE X 9 SUo[e yuou 0} ymos) 1opIo dryderdoad ur ‘sa)is yoremy[no [fe Je sanssn [assnur ut (M (1 3/3u) y3rom L1p weis

10d SureISoueY SUOTRIJUSOUOD [V J Ul SUOHBIASD SINJOS]E UBIPIW PUE UBIPIW (800-0007) 123X-1Y31Y :A[uo dduet-mor ¢ dansLy

aNn  aN . I HN - YN

_’y | = | ] I ] 1 S TS S | 4 i L B - ..‘» NS N VR - Ll | I — | - B I W — L L 1 i1 Lk L . oo-o
*F y3E ¢ oY ¢ 5 »e ¢
W 2

o ¢ M b
* W Ezyw_m.;oﬂ ¥ ¢ w W ¢ . t* 55 T
* J9A1y ﬂoHnE:me Wl* @ —

= —a—d—— ———— 00°00Y%

: 2
— - — |.m 00°009

(mp 3/3u) suonesuasuo)

T = 00°008
JogJeH puefiod
= = ‘J.D.Dum_n_,. n_.__HOd,m‘ ||.. —_— — -—+ 00°0001
— —_————— — 1 o000zT

duUIelAl JO §IND ay3 ul SIS 3uljdwes je suolesuaduo) Hvd |elol



L Jo g a%ed

‘sa)1s pojdures A[[eUOISE00 = sarenbg (S18d4 9 £19A3

pojdwes = so[oIr) {(S1eaA ¢ A19A0 pajdures) sayis reak-nnur - spuotel(] ‘(reak K1oA9 pajdues) ayis yrewyouag = s9[SueLL] "(BN0OS
BAON 0} SIIOSNYJBSSBIA WO SIXE X 37} SuOfe Y)Iou 0) YInos) 10pio oiydei3003 Ut ‘sa)Is YojemJ[no) [[e 1e SINSsH [9ssnu ul (mq 3/3)
1ySom A1p weid 1od swerSoueu SUOHENUIOUOO IPIONSad UL SUOIBIASP SIN[OSE UBTPIWE PUB URIPIW (800Z-0007) *eo£-1y31y ¢ dan3iy

SN aN N HN VN
.‘.p L L L L. A L - i A A () | I 1 i i i ' i i i i i i i i i i i $ 1 i i i 3 i i i i 9 g OOO
o [EHERTTH 7] *1¢ 2, w? s m'%s
— "R 19y Aoy & Igo—= T & ooot
13A1Y 1102sdwinsald % 2
e Iﬁ = e ——— ._DDLNI ﬁcwum0&| . ' — |*. Al e I W 00°0¢
L* -1 000§
=}
logJey >mn£oom% % L 4 a
& 1]
e —— i e ——— ———% - OOO¢ nu“.
— — e _— e i 2 0005 8
JoqleH Jauu| uplsog [
— ——— 0009 &
o
R i2Aglasuodan. @& 00°0L lm.\
- — — — — — 1 0008
— 1 00'06
00°00T
oUleAl
JO JInD 3y} ul sajis Suljdwes je suojjeijuaU0) IPIIISad |e1ol




L]0 9 o3ed

‘say1s pojduues A[[euoIsesd0 = salenbg (s1eda4 9 A13A0

pajdures = SA[AIL) (s1eaA ¢ A19Ad pa[duues) IS JeoL-N NI - SPUOWRI(] ‘(1224 K10A0 pojduwes) oys YIewOUSY = SI[SuRL], "(BOOS
BAON] 0] SASNYIBSSEJ WOLJ SIXE X U} SUOE [)10u 01 yinos) J3pIo dryder30a3 ur ‘sa)is yoremjno) [[e Je Senssy) Jassnu ul (mq 8/31)
W31om £1p werd 1od sure130Io1ul SUOHBIUIUO0D g)d Ul SUOHLIASP JIN[0sqe ULIpaW pue Uelpal (8002-0007) 1e2£-1y314 G dang1y

an ET N HN YW

i g ._._._‘“‘l‘r‘rol. r‘...._—..*.,.__.._._._p,..._.._.“..O0.0
AR L F 2 A a®¥e l.llOlQ%llﬁd» *Y
4 m ® +*?
o R : o] = § T I 1L oooo1
®

) o ) - I — S - 0000
0
B _ _ - — 0000 S
[n]
1]
3
B — — 0000
=
a
0000 =
JogJeH Jauu| uolsog & w
— e — S F L [= %
00009 2

o S 1 0000L

) JoNy JesuodeNy @ | 007008

00°006

3ulel JO J|nD ay3] ul sa3is Sujjdwes je suoijesuaduo) sgdd |eioL




LJo L 28ed

*so1s pajduies K[[BUOISE00 = Sarenbg ‘s18ok g 1943 pajdures = $3[o11)) {(s1eak

¢ K10A3 pojduwes) sayis Ieak-nnu - spuower(] {(1eak L1943 pajdwes) 9)is Yrewyduod = SS[SULLL], *(81309S BAON] 01 S}JOSNYIBSSEIA
woxj SIXe X 3 3uofe yuou 0} yimos) 1opIo dryder30a3 ur ‘sayis yoremy[no) [[e Je sanssy [assnud ut (M 3/81) ySrom K1p weid

1od SWeIS0IoIN SUONBIUIOU0D gD Ul SUONBIASD S)N[OSqE UBIPAUI PUE UBIPIW (800Z-0007) 1ee4A-1ySId :A[uo dgues Mo :9 3.1n3ryq

*’%2?.&* P |mZ . 9N ) LZ .. <_>_. o
_ N = o AN e o NnATTETEY 50
' TageTee ¢ *3 * T3
B sony [ehoy % § . ¢ .
B S 3 | | gy 000
19A1Y ﬁouma_*:mm& Py W ® - T
R - ‘ - . —+ 00°0Y
1 _ L 2
— T iogieq puejjiod ¥ L ¥ 3 T & -1 0009 a
[e]
=]
S | — W * 0008 8
4 3
— R R e e — — — 1 - S— - —— e — O0.00H w.
. 3
— —— = - ——— T S — ._.| B 215 00°02T od
[« X
7 2
t — 00°0vT
e ——————————— e —_— — 00091
00081t
- 10QIeH UOISOg @ N (R
IUIBIA] JO JIND 3y] Ui SI)IS MC-QENW J€ suoljesualuo) sgld jeiop




