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A Introduction

As part of the hot spot z@mwﬂhil;mmﬁkwl an extensive
monitor:

J program was <mmmgned and nmdemenfud to monitor the
ntial impacts of the Anup  on dﬁmlmn“ air quality, and to
1SVTe Lhm protection of

‘ workers and nearby idents from
ahle levels of cnxtmnn@ PCBs. Previous studies had
locally elevated airborne PCB levels in the vicinity of

ts  (rar from 196 to 471 mq/m’.ar low tide, NUS
i and disposal activities can promote
1990) . As discussed further below,

1he hmd s
1986), as well as Sl :
alxhurne PCB releases (Ebasco,

the sampl
and CDF orage area, and ers.nally focuse
from the incinerator as well (USACE, 1991).

g plan included multiple stations at both the dx@dqinr

d on potential impacts

Due rm»tﬂm? vwwy high degre of public concern about the
dredging operations, cbhorne PCB data was made available to the
public on a qulck turnmmraund basis. Tth data was reviewed with
t l e '[')*LJL]"b:] larly throughout the duration of the project. A

les of ‘ > PCB action levels were uti. d which called for
ssment.s, operational changes or, in the w . cas cessation
perations in the event of @JevaLPd airborne PCB levels.

Monitoring stations

Although the incineration component of
ultimately terminated, ambient monitnrimj stﬂtimns originally
int for the assessment of quality impacts from
invlneraLLmr were retained. Other ambient s;utl»ns were added to

public concerns about drzdﬁinq The final configq ion of
monitoring stations is shown in Figure 3-1, and consisted of g
stations in the dredgi a, 6 stations in the immediate F area
and 4 stations covering offsite areas arcund the CDF.

the remedy was

I's

ease

The lccaticns of the dredge
pr@dum4nan1 southwesterly wind di ~ion during summer, in whi
higher rees of PCB volatilization are expected. Logistic
issues wi the air sampling equipment (i.e., utilities, security
access) .50 played a role in determining station locations.
Duplicate stations were co- ed at stations 3 and 13 to provide
agsessments of overall data

sse ality.

area stations reflect the

With the exemption of stations 3 and 3D, the sampl

Pl

rs were
installed on wooden platforms at the reathing zc level

oroximately 6 feet above the ground. Stations 3 and 3D were
Located approximately 10 t above the ground, due to a wind

Le
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to the

mﬁ'ml4‘W&$WMMmmlcm.5/””/95

Y
designated station 17.

trailer area, and was re

Meteorological monitoring

A meteorological monitoring station was locat
area, and included instrumentation for conti

speed, wind direction, standard devi
temperature at 2

L in the CDF
nuous recording of wind
lon of wind direction,
and 10 m and the difference between
pr tation, relative humidity, barometric pressure,
rad] ion. These parameters were recorded for the dura!
dredging program, and the results were used to ) mine whic
11to

as aids in the overall interpretation of the airborne PCB results.

solar

PoN

h

Q-

Sampling proaram

In order to characterize impact
8-hour integrated samples
16 and at station 10 on
activity occurred. The 8-hour period was centered around the high
tide dur which the dredging activity occu
cterization of impacts from th & -
over a 24-hour period twice per week, and the three other
iite stations (7, 8 and 9) were similarly sampled once per

The days of the week in which sampling occurred at t
nine stations were rotated to avoid potential bias from offs
urban activities.

from the dredging operations,
2 collected from st .ons 11 through
ays in which dredging or intrusive

ey

(48]
g

e CDF, the six CDF stations were

The type of air samplers used were General Metals Works model
GPS-1. The sampler contained a quartz glass fiber filter for the
removal of particulate-bound 5, followed by a sorbent
polyurethane foam (PUF)/"XAD" resin plug for the collection of
vapor-phase FCBsg. Ambient air was drawn through the filter and
sorbent plug at a rate of approximately 9 cfm, as monitored using
a calibrated magnehe: gauge. After sampling was completed, both
the filter and PUF plug were removed and sent for laboratory
analysis.

U

i
¥
e
b

o~
o]
{2

All ambient air monitoring and analysis was performed using a
modified wversion of EPA  Method TO-4, "Determination of
Oganochlorine F ticides and Polychlorinated Biphenyls in Ambient
Air." The analysis for PCBs was g ‘ormed using a modified ver
of the Aroclor-specific EPA method 608. The method was modif
that it was consistent with prior studi
a conservative e imate of airborn

SO
25, and so that it provided
PCBg, as follows:

® 4 peak identification for Aroclors 1016, 1242, 1254
and 1260 p

® external standards for Aroclor 1016 and 1254

® analysis using a packed column

3-3

ring stations were upwind or downwind on any given day, and
p - X Pl




Some initial work focused on congener-
- Aroclor-specific airborne PCBE analysis, but non-PCB airborne
interfera . we found to bias the sample results unacceptably
high (Virag et al., 1996)

specific as opposed to

Action Levelg

A series of action leve!

was established prior to the start
emedial operations to potential air impacts from the
remedial rations. The leve. entecd in Tak

3-1. If the airborne PCB ' o . - Lo excee
- various action levels (i.e., 50, 500 or 1,000 ng/m®), then chz
in operations or addition of engineering controls were to be
implement approp ‘ During the preliminary stages of the
remedial action, in ords to further minimize pote 1l r
impacts, an additional control measure was added for the dredge
area: if any airborne PCB value for stations 11 through 16 were
above the 1,000 ng/nﬁ level, the dredging operations would be shut
down until levels could be lowered. These action levels were built
into the remedial action contract, o that EPA and the Corps had
clea: -hority to manage the remedial contractor’s activitie as
------ appropriate.

of r

ges

LT 2l

—

For perspective, the dredge area shut-down level, 1,000 ng/mﬁ
or 1 ug/m’ for total Arcclors, is the same level as the NIOSH REL
for individual Aroclors (NIOSH, 1994). This NIOSH REL is 500 times
lower than the lowest Aroclor-gpecific O PEL (Occupational
Saf and Health Administration permnissible exposure level)
""" (N1 ] 1994) .

[~4

el

Results and Discussion

A summary of the air data collected from March 11, 1393%4 to
September 5, 199%, the last day of dredging, is shown on Table 3-2.
The complete air data base isg attached in Appendix B. As presented
in Table 3-2, of the 4,041 total sampl: 1,063 (26%) e led the
50 nghﬂ’acti@nﬁhmmﬁL‘4ﬁ‘(1%)4mmm%ﬂkxithe 500 ng/m® action level,
and 10 ) exceeded the 1,000 ng/m’ action level, including two
----- oc ions in which 1ls at both station 3 and the co-located
~ion 3D were above the 1,0001myﬁﬁ’3rlteria.

o g
St

All but one of the 10 exceedances 4

level occurred at (I

_____ of the 1,000 /m® action
DF monitoring stat 3 or 3D. This station was
the closgsest of all CDF stations to the ~ored dredged material,
proximately 50 ft away. Due to these occasionally elevated
, engineering controls were implemented at the CDF to
ze airborne PCB levels. These controls included maintenance
of a ponded water layer cver the dredged sediment, placement of a
----- floating plastic cover on this ponded water layer, and
implementation of a sprinkler system to cool this black colored
cover as a way to minimize temperature dependent volatilization of

the PCBs.

3-4



Table 3-1. Airborne PCB Action Levels and Corrective Measures

" ~
GCase

]

4,

Alr Concentration

50 ng/m® measured in any one
sampling event

50 ng/m* measured in two
or more consecutive
sampling events

ﬁ@ikqhﬂf‘nmmmmuﬂmﬂ:hnlmore
than 50% of ten consecutive
sampling events (i.e., 5
out of 10)

0.5‘.mumm measured in any one
sawpling event

1.0 ug/m’ measured in any one
sampling event

Contractor shall noti ify the
memﬂwm|ﬁhn?fH3JMwnfauwlprnvide
an explanation of why the
elevated ambient concentration
was observed.

Contractor shall take action
outlined for Case 1 above

and propose ope itional changes
to control emissions.

sontractor shall take action
outlined above for Case 2 and
shall develop and present to the
Contracting Officer a plan ta
provide physical emission
controls and contingencies.

Contractor shall notify the
Contracting 0 'cery‘prmvid&‘nm
expﬁﬁwouAMmcd.w%W'th@ elevated
ambient concentration was
observed and be prepared to take
immediate operational changes
to control emi ns.

Contractor shall take the action
{:1\.L1t lined in Case 4 above and
1 be prepared to implement
1;arv physical emission
cont and contingencies | (e.g.,
vapor suppr lon foams).




3-2.  Summary of

New Bedford Harbor

Airborne PCB Samplin
Hot Spot

Dre

g Results

dging Remedy

SAMPLE
LLOCATIONIC

TTWFA&‘#
SAMPLES
(..,.L..l' LLECTED |

AVERAGE
CONC.
(NG/M3)

I >

ACTION LEVEL EXCEEDENCES

>50 ng/m3

=500 ng/m3

~HU)Ummwmmﬁ

ON-SITE

204 33.19 37 0 0
204 Vlﬂ* 55 0 0
200 180.1 D7 22 7
161 147.70 87 9 2
131 14.04 6 0 0

162

20.06

18

-
0

206

=1 OF
51.98

68

0

lf" "\’
A

52.29

13

0

NEAR S

ITE:

86 9.45 0 0 0
94 8.45 0 0 0
94 14.92 11 0 0

DREDGE

311 50.17 57 0 0
313 17412 251 12 1

#l

1'1

28.69

o0

31

-y
..;
A

80.99

.‘I 4 l’ ) L

Q

282 77.54 2 0
314 11.16 13 0 o
313 23.08 28 | 0 0
310 10.09 3] 0 0

TOTAIL.

4041

49

10

NO

TE: SUMMARY OF

DATA FROM 03/11/94 TO 09/05/95



The one dredge area exceedance of the 1,000 ng/m® action level
also occurred at the closest dredge area st: ion, station 11,
approximately 30 ft away from the most contaminated hot gpot ares
This exceedance occurred on April 25, 1994, the day before a
dredging began, during initial deployment of wvarious dredq:
related equipment. This one dredge area exceedance is a “ibute
to poor performance of silt curtains that were initially planned to
help minimize sediment resuspension. Use of the silt curtains
around the dredge was abandoned as a result of these initial
findings. '

2,

Other o
minimize airborr

decy

-ional changes were made as well in order to
2 PCB levels in the dredge area, including a)
1sing the sweep speed of the cutterhead, b) modification of
the dredging sequence so that the most contaminated areas were
dredged during the winter, and ¢) initiation of night time dredging

ire

during the summer months to minimize the influence of temper
and solar radiation on the volatilization of any PCBs that migrated
to the water surface as a result of dredging.

= G

PCBg in the wvapor phase

Importantly, although the monitoring protocol called for the
reporting of total PCBs as opposed to diff rentiating between
Pax late-bound and vapor phase PCBs, we believe that the wvast
maj o 7 of airborne PCBs were in the vapor phase. Thig is due to
nature of the remedial operations (creation of dust that would
teristic of this site nor this
remedy) , the seasonality of tl airborne PCB levels (levels were
mue in winter), and the low molecular weight
Arc ntified during the sampling program (see next
paragraph) . One sample from station 3 did differentiate the PCB
mas associated with the filter fro . associated with the

m th
sorbent plug portion of the air samp)] : ) sults (1.3
., 1996) are consistent with the

ug/filter, 368 ug/plug; Virag et al
PCBs were largely in the vapor phase.

.

carry attachad PCBs was not a charac

T

conclusion that airborne

The specific Aroclor typically identified during the sampling
program we lJor 1016. Aroclor 1016 contains wmostly tri-
1 PCB congeners, and no cong ater than the tet
c¢hlorinated group (Table 3-3). > lighter molecular we
Knmfkmdm&ting<mmmﬁﬂmm£;0f1hmxﬂ:m‘1016kmmwehigh&r\mmt
th the more chlorinated isomers (Table 3-4), and would thus be
expected to evaporate more re ly. Aroclor 1016 was by far the
prevalent Aroclor identified during the sampling pr gram: on
rage, Aroclor 1016 accounted for 99.74 to 100% of the total PCBs
reported for each sampling station (Weston, 1997).

chlorinated

ra-
Lght,

T pressures

In terms of other factors that affe airborne PCR
et al. (1996) found that wind direction, wind spe

perature and solar radiation all g ved  a

significant role in detected PCB concentration.

I

1, air

Lermpe

3-7



Table 3.

Typical
miatar

percent

composition of some

commercial

PCB

Aroclor Clophen Kanechlor
1016 1242 1248 1254 1260 A30  ABQ 400 - 400 500
Mono-CBs 9 1 — - —— — — e
Di-CBs | g 13 1 e e 20 - 17 3 -
Tri-CBs 57 45 21 1 52 e 60 33 5
Tetra-CBs 22 31 49 15 e 22 1 23 44 26
Penta-CBs ~ ~ 10 27 53 12 3 16 1 16 55
Hexa-CBs = - 2 26 42 1 st - 5 13
Hepta-CBs = — 4 0 - L
Octa-CBs ~ — = e e T - 4 00— - -
Nona-CBs  — = e T - = -
Deca-CB = e e e e e e e -
Sourc USEPA, 1996a (originally adapted from Silberhorn et al
1990, and ATSDR, 1995)
Table 3-4, Vapor pressures of gome PCB congeners
congener subcooled liquid vapor
IWPAC Ma. pressure at 245 °G {Torr)
bipheny! 4] 2.8 x 1072
2-chlorobiphenyl 1 1.9 x 1072
3-chlorobiphenyl 2 7.5 x 1073
4-chlorobiphenyl 3 6.8 x 1073
2,2dichlorobiphenyl 4 4.5 % 1073
2, Il du. horobiphenyl 7 1.9 = 1073
\I«"u()lnph@ nyl 15 6.0 = 107
hlorobipheny! 28 1.8 = 10-¢
hlorobipheny! 29 3.3 » 1074
trichlorobipheayl 31 2.1 % 10-¢
41 trichlorobiphenyl 3 T4 > 107!
h'-tetrachliorobiphenyl 44 8.8 » 1075
Il,Al -tetrachlorobiphenyl 47 3.9 x 1

&' B-pentachlorobiphenyl 95
2,334 6-pentachiorobipheny!
2,3.4,5,6-pentachlorohiphenyt

4.7 % 107
110 1.9 x 1
116 1.7 x 10

Source: Anderson and Hites, 1996



D. Conclusions -

The extensive air monitoring program implemented for the hot
spot dredging and interim storage operations revealed occasionally
rated airborne PCB levels. Most of the exceedances of the 500
and 1,000 ng/m@ action levels occurred at the CDF are as oppose
to the dredge area, and no such exceedances occurred the months

of September through February.

served

Cperational practices and engineering controls
minimize airborne levels, to an extent that no exceedances of the
1,000 ng/mj‘&mmkya area shut down level occurred once dredgi
actually began. Control of airborne PCB emissions did contribute
however, to a slower rate of dredging and thus a longer project
duration.

A number of important operational lessons were learned as a
result of this project that can be applied to the next phase of
remedial dr i planned for the harbor (USEPA, 1996b). The
include a) silt curtains should not be used around the dredge (g) ,

k) vert though sediment PCB levels will be lower, some form of  —
ions control at the CDFs will most likely > required if

similar air e PCB action levels are employed, and ¢) airborne

PCB monitoring need not be as frequent during winter as in summer.
Also, given the $1.3 million cost of this monitoring program,
alternative air monitoring technologies should be reviewed

1 for
appr ateness and cost-eff

ectiveness for future dredging
oL

—

(=]

S1ons.

Finally, the comprehensive nature of the air monitorinc
program clearly demonstrated that migration of PCBs via the air
pathway occur, especially during warme temperatures.
Cha ization or cleanup at other PCB-contaminated sites should
therefor include an effective airborne monitori program.




Approximately 160 million gallons of decant water was trea

IV,  Summary of the Effects of CDF Effluent on Water Ouality

A, Introduction

Since one of the primary rational goals of the hot spot
dredging project was to minimize sediment resuspension, large
volumes of water were ”vﬂdxvdq@d“ (L»h., hdqh Wq&rarﬂmq VACUWNS
were used on the dredge) as one of engineering controls to
minimize sediment 1spens '

o) s Thlw section summarize
tr@aLment:mmmﬁ&iaﬂﬂzhmn.MWﬁmﬁmmmgxlmmmerj.mmmhuuum;a<ﬂnmwmm Il
of the effluent limitations employed and an analysis of the
chemical and biological effects of the treated discharge on the
receliving waters.

Flow rates into the CDF during periods of dredging
high tide) varied between 1500 and 2100 gpm, with typi ly only 5%
HHLJNS» The process of dredging and pumping the dm@wjel material
roughly one mile to the CDF wvia fleoating pipeline increased the
<:Z!<::>]T].(I:‘EE"[Tl‘tZ.212'651.122 ion of PCBs and certain meta ls in the ligquid phase by
roughly one to two orders of mag ude. From CDF cell #1 the
drx water was decanted over a slide gate to cell #2, and
the: pumped to a water treatment plant (Figure

(i.e., at

]

[«

wd
during the 16 months of the project at an average rate of about
gpm. The treated effluent was discharged to the Acushnet RJVPF
near the northeastern corner of the CDF. The overall goal of the
water treatment process was to cont

1 and minimi the amount of
contaminants discharged to the river.

B. Metl

Discharge limits

Discharge limitations for the hot spot water treatment plant
were developed during the design phase of the project, and
reflected performance testing of wastewater treatment technology
and existing water quality conditions. The monthly average
discharge LimlLS are displayed in Figure 4-2, along

2, g with relevant
EPA water quality crit ia (AWQC) and awve e background
lity conditions

asured at NBH-2, the Corweahall
e, to provide s

2 | pective. The daily ma:
LIMLllthTS, which are not shown in Figure 4-2, we as :
chromium - 12.8 ug/l; cadmium - 10.7 ug/l; lead -8.5 ug/l; rmpper -
14.9 ug/l; PCBs (defined for this project as the sum of Aroclors
242 and 1254) - 1.3 ug/l.

water

o
—

Note that
lead (n=84), copp aud PGBE "Ll) r&.]ect a

season data base SHIIEW ed in 19294 and 1995 dus

for

lar“;, four
ng  hot pot
dredging, whereas those for chromium and cadmium reflect wmdllex
data bases collected during the winter of 1988/1989. Collection of
the more recent, larger data base for PCBs, copper and lead during

4-1
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tﬂm&h@t:mmm:dhﬁﬂ@ingﬁhmmﬂmﬂﬂtheawwmmﬂﬁa”ambient"\mﬂmmm:cmmpam@ﬂ
to those previously calculated in 1988/1989. Thus the background
values played in Figure 4-2 for chromium and cadmium may be
biased high. Also, use of a single wvalue to reflect background
concentrations obviously dc not reflect e ting spatial and
temporal variability, but is used here as a simplifying ag h to
provide the reader with a quick perspective of ambient water
quality as measured at a central, well 1 point in the harbor.

~rmise

In summary, the monthly ave:
chromium, cadmium and lead were bel
very ecologically protective treatment crit .
For copper and PCBs, however, the monthly aver:
above the ohr AWQC, ref i the
backg: e s

lischarge limitations for
chronic AWQC, setting
for these metals.
e limits were set
levated, above-AWQC
1l laboratory-based

ound levels of these subs - I
performance expectations of the treatment system. As discusse
further below, the actual operational .s of copper and PCBs
discharged were generally bel 1ls.

Treatment methods

The treatment technologies used
discharge c¢riteria included primary
equalization in cell #2, flocculation,
#3, and iltration, lishing £ o
light/hydreogen peroxide tr ment (Figure 4-3), The treatment
plant was operated by staff from Metcalf & Eddy, Inc. a
subconti tor to the Corps’ prime contractor for the hot spot
dredgingf Perland Environmental Technologi Inc.

ain the hot spot
in  cell #1,

seccondary settling in cell
lltration and ultraviolet

U

Ambient impact monitoring

for the evaluation of potential bioclogical and chemical e
the Acushnet River in the immediate vicinity of the CDF di
This monitori

event of

Finally, station NBH-7 was included in the monitorin effort
' cts in
harge

'y, in the
dredgir

reptable ecological
to differentiate between effects
from the CDF dischi
the monitoring prc

from the cutterhead and
ge. As described in more detail in section ITI,
Rele for NBH-7 included analy or PCBs, Cu
and Pb, as well as toxicity testing using the sea urchin | W
punctulata) perm cell tes
survival t

t, the seven day mysid (Mysidopsis

et

-, and the red alga (Champia parvula) survival

e

C. Results and Discussion

Figures 4-4, 4-5, and 4-6 illustrate the actual levels of
PCBs, Cu and Pb discharged (as monthly average , along with the
ctive AWQC and background concentrations of these pollutants.
Effluent quality was generally at or low back: und for these
contaminants of most concern. PCBs and Cu stand out since their
backaround concentrations are above AWQC by factors of about 10 and

e

4-4
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Figure 4-5
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Avg Pb from CDF +  Chronic Lead AWQC =

Figure 4-6
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——

2, respectively. For Pb on the 1

monthly average results are slightly above background, they are,
with one minor exception, all below the chronic AWQ( The one
exception occurred in December 1994, with an average arge of
8.9 ug/l (n=13) versus a chr AW of 8.5 ug/l. e
background Pb level is roughly one-half that of the AWQC, this was
not expected to cause adverse impacts due to available dilution in
the receiving water and the minor nature of the lance. For Cd
and Cr, although not displ v, neither the hly average or
daily maximum results ever seeded chronic AWQC.

s hand, although some of the

R@'amdﬁmglwﬂﬁcmwmiiance,]Wﬂhavmmm:actualrychﬂmﬂxmmlom.mnly
oc i

one n (5/27/94) at a reported concentration of 4.3 ug/l.
Alt igh this exceeded the daily limit of 1.3 ug/l, the monthly
average limit of 0.71 ug/l was not exceeded. All other repor
discharges were below the ¢ mit of 0.25 ug/l for

Aroclor 1242 and 12%4. Ag a ¢

e i

n n
ult, with the assumption that both
of these Aroclors were present at one-half the detection limit,
discharged PCB concentrations have been reported at 0.25 ug/1.

Regarding heavy wetal compliance, the only monthly awve
limits exceeded were Cu in May 1994 (11.4 ug/l), and Pb in Dece
1994 (8.9 ug/l) and January 1995 (4.9 ug/l). The May 1994
average and the December 1994 Pb ave gtand out
Wil

[Ve)

Cu
as anomalies
Q lant
start1mp,EMJmm:Cu;wwmmMﬁﬁ;trﬁnd@dtmmmnwmxlthxoughuuttﬂmareszlmﬁ
the project (Figure 4-5). The December 1994 Pb average may be due
to elevated lead levels in the sediment area being dredged at the
time, or the fact that roughly half of the

during this time frame was in the soluble rm {(additional
inve ns into dissolved versus particulate Pb fractions were
init to troubleshoot the Pb problem).

hin the data set. The May 1994 Cu

ad concentration

Y

In terms of the in-stream biological effects from the CDF
dischs ‘ the aquatic toxicity ting dat from WNBH-7
demonstrated a lack of significant acute impact compared to control
2r from NBH-5, located aprg cimately 12 km seaward in
is Bay. Please refer to Appendix A for the specific results-
of the toxicity testing from this station.

=\

gseawat

D. Conclusions

The ecologically protective strategy of the dredging
operations resulted in large volumes of water codredged along with
the highly contaminated hot spot sediments. Successful design,
construction and operation of the associated CDF and
treatment plant, however, combined to prevent adve img
result of the di iarge of this water. Discharges of Pb, Cd
were generally below chronic marine AWQC, and discharx of PCB
and Cu were generally below background (but above PCB and Cu AWQC) .

Moreover, the agquatic toxicity testing from station NBH-7 confirmed

]

4-9



a lack of acute biclogical impacts as a result of the CDF
discharge.

The hot spot water treatment =mmﬂ:1mxndrsﬁlwmﬂummﬂﬁ
information for the planning and des . the much larg remedy
for the upper and lower harbor (USEPA, IQQHJFH although more
influent data would have been beneficial. The technology-based
discharge limits for Pb, Cr and ¢d, which were below chronic AWQC,
were lower than ‘UWmmmW#cmmly necessary to protect marine
organisms, although the trea technelogy. was appropriate for
tk reduction of other poll nts of concern. Ultimately, the
pxolmﬂLLWP nature of the water treatment (p@ratlolw cost

pproximately 0.025 $/gallon, including the ¢ on dnd

peration costs of the water treatment plant (but those
>sts for the CDF itself). This cost will be par _dLLY|ﬂLAAﬂ”
however, since the water treatment plant is planned for reuse as
part of the remedy for the upper and lower harbor.

—

‘J: - ]_ O
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NEW BEDFORD HARBOR “HOT SPOT”
""" MONITORING REPORT

Appendix A - Biological Data

Sea Urchin (Arbacia puntulata) Sperm Cell Test
Mysid (Mysidopsis bahia) Seven-day Survival and Growth Tests
Red Alga (Champia parvula) Survival and Repoduction Tests



NEW BEDFORD HARBOR HOT

SPOT MONITORING

Biological Testing

|

|

|

SEA URCHIN SPERM CELL TEST

L)!-! [ 28

Percent Fertilization

Collected

Processed

NEH-1

NBH-7

NBH-2

NBH-4

NEBH-5

4/26/94 4127194 96 95 93 91 97
4127194 4/28/94 99 100 99 99 99
4/28/94 4/29/94 98 99 97 98 99
4/29/94 4/30/94 88 83 92 94 84
5/3/94 5/4/94 95 a0 97 96 88
5/4/94 5/5/94 92 91 90 95 g4
5/5/94 5/6/94 95 90 93 95 g1
5/9/94 5/10/94 100 98 100 98 100
5/10/94 5/11/94 95 94 98 97 96
5/11/94 5/12/94 98 99
5/12/94 5/13/94 03 91 96 90 94
5/17/94 5/18/94 92 94 96
5/18/94 5/19/94 94 93 91 89 95
'uz!u )4 5/26/94 94 74 82 90 89
5/31/94 6/1/94 63 96 97 93
6/1/94 6/2/94 74 78 80 78 85
6/6/94. 6/7/94 98 98 98 99 97
6/7/94 6/8/94 83 92 84 91 93
6/8/94 6/9/94 79 94 89 96 89
6/10/94 6/11/94 a0 93 91 92 97
6/13/94 6/14/94] 98 99 99 100 a7
6/15/94 6/16/94 92 97 99 97 98
6/16/94 6/17/94 96 95 98 ag 97
6/21/94 6/22/94 94 89 91 91 97
- 6/29/94| /tﬁ“wl 93 84 Q0 86 96
6/30/94 11194 93 ! 85 88 90 92
”””” 7/14/94 /zwwwa 97 94 93 93 95
7/21/94 7122/94 95 a5 93 90 95
7/122/94 7123/94 84 92 92 86 g0 |
””” 8/18/94 8/19/94 96 96 95 97 91
””” 8/30/94 8/31/94 98 95 | 90 94 97
""""" 8/31/94 9/1/94| 92 94 | 90 96 95
- 9/6/94| 9/7/94 85 91 9 88 93
9/7/94| 9/8/94 g1 95 | 96 | 96 94
9/12/94 9/13/94| 100 99 Y100 | 99
fwluwwL - 9/16/94 98 100 97 | 97
9/20/94|  9/21/94| 93 95 93
- 9/22/94 86 91 92
”””” 9/27/94 97 99 97
9/29/94 91 95 91
””” 10/4/94 96 | 96 | 97
10/13/94 95 96 9g
”””” 10/14/94 96 96

10/19/94

93

94




NEW BEDFORD HARBOR F

SPOT MONITORIN(

"
I

IMWM@MMIhﬁHm

| |

|

SEA URCHIN SPERM CELL TEST

{Continued)

DRate:

Percent_F

tiliza

aition

Collected

FWTmmmmumd

NBH-1

NBH-7

NBH-2

NBH-4

NBH-5

10/19/94 10/20/94 92 96 94 93 94
10/24/94 10/257/94 93 97 97 98 298
10/26/94 10/27/94 94 96 98 24 93
11/3/94 11/4/94 92 89 89 20 94
11/8/94 11/9/94 83 80 87 77 88
11/22/94)  11/23/94 94 94 88 96 92
11/23/94 11/25/94 94 94 95 96 97
11/30/94 12/1/94 o7 97 96 97 98
12/1/94| 12/2/94 94 98 96 97 95
12/6/94 12/7/94 94 02 91 93 9b
12/7/94 12/8/94 96 95 93 98 95
12/12/94 12/13/94 96 94 92 91 92
12/14/94 12/15/94 96 95 96 95 97
12/19/94 12/20/94 96 98 96 92 92
12/22/94 12/23/94 94 93 D4 96 98
12/28/94) 12/29/94 a7 95 96 95 Q7
1/18/95 1/19/95 93 91 88 87 91
1/25/95 1/26/95 a8 92 91 93 88
2/1/9% 212195 9b 96 94 96 97
2/22/95 2/24/95 92 97 92 97 o7
3/1/95 3/2/9% 97 92 94 97 95
3/8/95 3/9/95 86 84 79 BE& 88
3/14/95 3/15/9% 90 97 87 95 96
3/29/95 3/31/95 95 98 93 96 94
4/12/95 4/13/95 97 97 92 9% 96
4/19/95 4/20/95 97 97 92 97 97
4/26/95 4/27/95 90 97 94 93 94
5/2/95 5/4/95 98 96 96 96 97
5/10/9% 5/11/9% 95 97 96 96 95
©6/7/95 6/9/95 98 94 97 96 98
6/20/95 ©/22/95 0 94 97 93 97
6/27/9%5 ©/29/95 92 97 94 96 93
7/6/9% 717/95 96 95 96 94 98
7/11/95 7/12/95 90 91 B3 90 88
7/18/95 7/19/95 87 92 92 94 95
7125195 7126/95 97 93 96 96 94
8/2 hWﬂ 8/3/95 93 95 94 96 96
8/7/95 8/8/95 94 97 86 92 94
IHNLHH» 8/15/95 80 86 84 84 88
8/21/95 8/23/9% 97 99 97 99 100
3/24/95 3/25/95 91 91 89 97 97
8/28/95 8/29/95 95 98 96 96 98
9/6/95 9/7/95 88 84 78 88 86




SEVEN DAY MYSID SURVIVAL (Percent)

Date(s) | [ [T -
Collected Processed NBH-1 NBH-7 NBH-2 NBH-4 NBH-5
4/26-4/29 5/3/94 47.5 60 85 67.5 75
7/118-7/22 7/26/94 95 98 90 98 90
9/26-10/3 10/7/94 97.% 90 85 92.5 77.5
10/17-10/24 10/26/94 87.5 ab 100 95 92.5
12/12-12/18 12/19/94 100 95 0 97.% 95
3/20-3/24 3/27/95 95 93 95 93 93
8/7-8/14 8/15/95 92.% 97.5 95 92.5 97.5

SEVEN DAY MYS

SI0 GROWTH (Dry wt.

mg.)

Date(s)

Collected

Proce "nmﬂl

NBH-1

NBH-7

NBH-2

NBH-4

NBH-5

4/26-4/29

13/9¢

0.50

1.03

1.16

- | ‘rl
1.12

7/18-7/22

d
I“W)‘hi

1.80

1.82

1.48

1.73

9/26-10/3

0.42

|
|
10/7/94
|

/
/ 0.43 0.37 0.40
12/12-12/18]  12/19/94 1.29 1.17 1.31 1.37
3/20-3/24 3/27/95]  0.47 0.38 0.39 0.39 0.45
8/7-8/14 8/15/95| 0.39 0.37 0.37 0.37

0.33
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NEW BEDFORD HARBOR HOT SPOT MONITORING

~

Biological Testing (Cont

inued)

RED ALGA (Champia) SU

IRVIVAL (Percent)

Date(s)

Collected Processed NBH-1 NBH-7 NBH-2 NBH-4 NBH-E
4/26/94 4/27/94 100 100 100 100 100
4/27/94 4/28/94 100 100 100 100 100
4/28/94 4/29/94 100 100 100 100 100
4/29/94 4/30/94 100 100 100 100 100

5/3/94 5/4/94 100 100 100 100 100
5/4/94 H/5/94 100 100 100 100 66
5/5/094 B/G6/94 100 100 100 100 50
5/9/94 5/10/94 100 100 100 100 100
.MUUNML 5/11/94 100 100 100 100 100
/11/94 B5/12/94 100 100
E/IJ‘ML 5/13/94 100 100 100 100 100
5/17/94 5/18/94 100 100 100
5/18/94 5/19/94 100 100 100 100 100
B125/94 5/26/94 100 100 100 100 100
5/26/94 5/27/94 100 100 100 100 100
5/31/94 6/1/94 100 100 100 100 75
6/1/94 6/2/94 100 100 100 100 100
6/6/94 6/7/94 100 100 100 100 75
6/7/94 6/8/94 100 100 100 100 75
6/8/94 6/9/94 100 100 100 100 100
6/15/94 6/16/94 100 100 100 100 100
6/16/94 6/17/94 100 100 100 100 100
6/21/94 6/22/94 100 100 100 100 100
6/29/94 h 30/94 100 100 100 100 100
aﬂwwwa 111784 75 75 50 100 45
7/21/94 &m}%# 100 100 100 100 100
7122194 7&&”94 50 100 100 100 100
8/9/94 8/10/94 100 75 75 50 10
8/11/94 8/12/94 100 100 100 100 0]
8/17/94 8/19/94 75 100 75 50 9]
5/30/94 8/31/94 0 0 0 0 0
8/31/94 9/1/94 0 0 0 0 0
9/6/94 9/8/94 50 100 100 100 10
Q7794 9/9/94 100 50 0 0 70
9/12/94 9/14/94 100 100 100 100 100
9/15/94 9/16/94 100 0 100 0 0
9/20/941 9/21/94 100 100 100 75 100
9/21/94 9/22/94 100 100 100 100 75
19/26/94|  9/27/94f 100 100 100 100 100
9/28/94 9/29/94 100 100 50 100 50
10/3/94 10/4/94 100 100 100 100 75
10/18/94 10/19/94 100 100 100 100 100




NEW BEDFORD HARBOR HOT SPOT MONITORING

Biological Testing (Continued)

RED ALGA (Champia) SURVIVAL (Percent)

Date(s)

Fn%mﬂ@d

Processed

NBH-1

NBH-7

NBH-2

NBH-4.

NBH-%

10/20/94|

25

100

Lo} w4
25

e
75

50

l( z¢%

10/25/94

100

100

100

100

100

I( z%)

10/27/94

100

100

100

100

100

11/4/94

100

100

100

—_—
75

100

11/9/94

100

100

100

100

100

T1HH’!FJ4

100

100

100

";’ 5

50

11/25/94

100

100

100

100

100

lng 94

100

100

100

100

75

12/2/94

100

100

100

100

100

100

100

100

d
d
d
12/8/94

100

100

100

100

100

12/13/94

(
(
(
100
(
(

100

100

0
\.J

TO0

75

/

/
12/7/94

/

/s

)/

12/15/94

75

75

100

(
(

(
100
(

(

;\I:

100

1
1
1
1
1
1
1
1
100
1
1
1
1
1
1
1
1

9/5/95

9/6/95

100

12/20/94 100 100 100 100 100
12/24/94] 100 100 100 100 100
12/29/94] 100 100 100 100 75
1/19/95] 100 100 100 100 75
1/26/95| 100 100 100 100 100
JE 2/4/95 100 100 100 100 100
2/22/95 2/24/95| 100 100 100 100 100
3/1/95 3/2/95] 100 | 100 100 100 100
3/14/95 3/15/95] 100 | 100 100 100 100
3/22/95 3/23/95] 100 100 100 100 100
3/29/95 3/31/95| 100 | 100 100 100 100
4/12/95 4/13/95] 100 100 100 100 100
4/19/95 4/20/95] 100 100 100 100 100
4/26/95 4/27/95] 100 . 100 100 100 100
5/2/95 5/3/95] 100 100 100 100 100
5/10/95 5/11/95] 100 | 100 100 100 100
6/14/95 6/16/95| 100 100 100 100 100
6/20/95 6/21/95 Q 100 100 100 100
6/27/95 6/29/95| 100 ' 100 100 100 75
7/6/95 7/7/95] 100 100 100 100, 100
7/11/95 7/12/95 0 100 100 100 100
777777777 7/18/95|  7/19/95| 100 | 100 100 100 100
7/25/95|  7/26/95| 100 | 100 100 100 100
8/2/95 8/3/95| 75 %”’ 100 100 100 100
8/8/95 8/9/95| 100 | 100 100 75 75
_______ 8/14/95|  8/15/95 100 | 100 100 100 90
8/21/95|  8/22/95| 100 100 100 100 100
8/24/95 8/25/95] 100 | 100 100 100 100
8/28/95 8/29/95| 100 100 100 100
(

" e
100

100

100

1
100
100




NEW BEDFORD HARBOR HOT !E-m POT MONITORING

Biological Testing (Continued)

FNHD'ﬁHJGﬁhﬂlIMM|WMd)IHIWHNNHN<LJHIMNIM¢«mI(ay»mmmdwpm)

Date(s)

Collected Processed NEH-1 NEBH-7 NBH-2 NBH-4 NBH-5

]
7

4/26/94 4/27/94 7.0 11.6 11.4 19.2 22.1

----- 4/27/94 4/28/94 12.3 24.9 16.3 29.9 36.3
4/28/94 4/29/94 8.0 6.3 6.5 11.2 10.0
4/29/94 4/30/94 19.4 | 23.5 25.6 41.9 32.4

5/3/94 5/4/94 9.7 ‘ 19.1 24.9 21.7 23.0

5/4/94 5/5/94 1.9 7.8 16.5 26.3 14.7

_____ 5/5/94 5/6/94 4.6 : 3.7 8.2 13.3 0.8
5/9/94 5/10/94 14.3 24.8 22.3 43.3 39.5

5/10/94 5/11/94 4.6 5.6 10.4 15.8 14.2

""" 5/11/94 5/12/94 17.9 23.8
5/12/94 5/13/94 4.2 8.5 13.6 27.0 19.0

_____ 5/17/94 5/18/94 18.0 16.4 18.3
5/18/94 5/19/94 12.4 12.9 7.0 16.4 21.6

5/25/94 5/26/94 1.3 4.3 4.8 1.7 5.7

----- 5/26/94 5/27/94 1.9 1.8 3.8 12.5 7.6
5/31/94 6/1/94 0.0 14.4 7.6 31.3 48.9

€/1/94 6/2/94 1.3 16.5 3.3 14.3 11.7

----- 6/6/94 6/7/94 3.6 7.2 3.1 15.7 0.8
6/7/94 6/8/94 10.4 10.9 f 9.2 19.2 16.8

..... : 6/8/94 6/9/94 16.7 42.5 18.5 41.0 2.7
6/15/94 6/16/94 3.7 3.7 5.b 6.1 10.8
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APPENDIX C

PCB, COPPER AND LEAD WATER QUALITY DATA
PRESENTED GRAPHICALLY

-----



|
|

T

O 1

0 1

- i
[ iy

o

o) |
- - I
- -y (=] [ )
& & - & D
. =] < l =

Bny-ve .
Bny-2
nr-gi
ung-LZ
ARIN-O1
Jdy-61 -

JBIN-E

JRIA-L

uer-gz

dg-TT

100-92

PO-81

PO

dag-z1

Briy-0g

B4 |
Brvg-6

ey

ung-g4
unp-01
unp-4.

Aew-1e
Aen-21
Ae-1 |
Lew-g
1dy-6E

1dy-g7




,mw—fa‘ $rd

B¢

[ inr-gl

ung-L2

Aen-0L )

T 1ehw-61

IR

' o 0 W-es
@

o .

. [
(]

MN-CC 03]
| AON-e O

T wo-9z

1 wro8L ,
i

)]

+

+

5l

, o dag-1zZ

2

T desg-2)

Briy-0g

Bny-21

o

nr-gi

unp-oy

Coune-g

AEW-1E

Kew-gl

- AR

. [ A

T

Jchyt-6

. o

P
1dy-g7 e

o~ - o <] A =
[ (=] (=1 P




£
[<8
[+ 8

[
L]

+

+

.wzm

@
o

Binyr-ge
Bny-4
nr-gi
ung-42

-G

Aei-0)

1dy-64

LT
uepr-GZ

08(]-2%
3B¢-2 1

9t

AON

M4
w»O-9z
RO-8L
RO-E
dag-1z
dag-2|
Bny-0¢
Gy
Bny-6
ne-e1
unpe-gi,
uaf-0l
gL

Rep-1

Aen-gt
AewrLy
Kep-g

1dy-67

“

sdy-g2




— 28
(

)

N

1 s6-Bry-ge

G6-6ny-1.2

GE-finyg-2,

S L

GG-ne-41

(o] -

GE-UNP-LE o

(4

" GE-REN-Z

GG-dy-61

~
[e]
L
n

S6-1eN- 6

GE-EN-P1 0

GG-1eN-1

EERGEN

GE-UE -3 )

D

&z

7603 )

o 1 ¥6208d

bE-09(]-L

- ¥6-08(]1|

T PE-NON-EZ

" pE-AON-g 2

(]

¥6-E0-9Z

¥EIRO-61

T v6-RO-El

[ 600

re-das-9g

0502

T ve-deg-Z)

T vo-Bny-1e

e

AL i T4

- pg-une-GL

6-unr-04

" pe-unr-L

T v6-Aen-92

po-LepN-g1

G-Aep-01
) ¥6-ABIN-G

- v6-Aep-S




] O T
. Q T
. o O T
’ (] Q T
. (o T
. ([]] 1
. (] r
. (1] 1
' (1] T
. (] O .

(1] Q T
o O T
Q T
(1] i
o] -
] r
. o) T
' (1] T
' e © T
. ) (o) T
: Q 1
. Q i
o T
(1] @] r
y Q -
N L] Q
. o (] 1
. ] O T
. (1] o] T
. 0 T
. L T
. o C -
' [} -
' Q -
" o (o] "
” [1] Q r
: Q T
. Q T
' (o] T
f (0] -
‘ O i
! Q i
. o» O i
H (] (o] i
: L 1
B} O )
' Q T
. Q .
L0 i
: Q g
o i
' (o} i
. Q "
} (o] r
' o] -
, (1] Q
. [} O 1
. o Q
] C
Co (o] !
- 0 i
N (1] Q T
0 i
qdd a

[«

G642

G674}
SE-une-LT
§6-unp-pl,
GE-SRIN-E
GGG,
GH-IRN-GT
SE-IEN-P
GE-IBIN-|
G6-qa4-|
GE-URr-Bl
G082
¥6-08C1-v |

Y08 L

6030
pE-AON-€Z

P6H-AON-g

P6-R0-9E
PE-10-61
PE-1ICHEL
PEIPOE
rh-dag-gz

-

y6-dag-0Z

po-das-z1

p6-6oy- ¢

vE-Briy-Gz

wE-nr-2E
PNl

bE-unf-L g

PG-UN-Gi)
pE-UnF-01
g-unp-L

A BIN-G
r6-AeN-81
r6-ARN-O1
v6-ReN-G

pe-fen-¢

[{]

(>




0

_: o jo
| e lo
n o b
o “ o
" )
_
_ o o
“_ [} b}
, !
| o o
| n o
] : )
| o b
m (] [0}
| C
A
|
!
“ [N e}
| oo
“ o fo
n o JO
, | o
: o o
__ (1]
“ o0
n [ ]
_
| o o]
_
| (1] Q
n ¢ ©
_, (]
: 1]
W 1] O
|
|
_
, m
| o o
“ i
_
| [] C
,_ o o
| o
“ [[]] o)
n [
“, Q
,, o P
| o o]
m o o
+ + L-4 . b -+
g T & 8’ =

- Gg-Bny-gy

TG

T PE-AON-OE

T vé-AON-8

T #6-100-+2

" ER0-2)

T v6-dag-o2

T v6-dag-g

T ve-6ny-0g

T v6-finy-g1

[ PE-UNP-LE

PH-UnC-£l

6-unp-g

" pe-ReN-GE

T v6-Aew-¢

yG-1chy-g2

el

>

[w]




£
Q.
[»Y

o
“ o o 1}
m o o©
| 1
_ o o 4
“ o o {
: o © {
| o 0 }
n ™ '
w o o :
m e O !
| [[] ” Q 1
| o 1
i o o
“ o o ¢}
“ O +
“ o0 Q 1
| o '
| I
w » O
| o o
“ (1]} +
: o o 4
ﬂ (1] (9] +
| o o
“ o o
p ! o +
n o
.
| o 0
“ [1] Q 1
| ® !
w o o ¢
n o }
| o o '
| o o !
| o o f
“ [l Q ;
m o o !
“ 1] +
| " o :
| ™ o ¢
Lo 0 '
| o !
| " 0
“ o o
w o o ¢
, “ [ O
2 ? @ e

G6-Gny-gz

Go-Bnvyr- 1

S6-nr-1 b

GE-unp-pL

GG-1dy-52

G-I BIN-2

G6-aR0-28

G6-uer-gz

GE-0B()-8:

’

6-AON-B

PO

PE-R0Q-2)

w-dag-az

vg-Bry-0¢

p6-Bnyg-G ),

H-uUnr-1 2

yé-une-gl

pG-unf-q

we-AeN-G2

P6-10y-92

Somet

_.1‘:..




o
9,

| (1] i .
" i
| (1] | 1S
1 4
1 []] Q ! 4
I 1
| [} Q | -
] '
I (1] 1 =
1 1
_ o e} [ .
1 i
! (] o] ! F
I (1] (o] i .
[ 1] Q ! 1
t . 1
I O QO | +
I |
| o QO I +
Il !
! L Q ! T
I i
! (1] ( | 1
I 1] Q T
) 1S
1 I
| (o) | .
1 t
! [ ] O i +
1 1
1 (1]} Q I -
B t
i (] C ! T
t t
! (1] | 1+
i 1
{ L] i 1
) 1
| L] o i -
t I
I (1} (] ! 1
1 1
| | X
1 | '
! 0 o .
! 1
I (1] | -
1
' 0 o -
! [
, (L] (o 3] -
! )
| [ | 3
, o le} ! 1
3 I
I 1] O I
) 1
| [ o
| ! ]
! o (o] [ t
! |
! [} Q ! -
I 1] (0] ! -
1 I
! (] o] I -
] I
i L) Q ! s
[ 3
[ I Q | |
' |
I (] O ! -
! L] |
, Y ] o) | ,
! 0] | ;
1 I
4 L] o] I -
' o o] -
O ! -
pmmmmk { . 4 {2 es .
=] «© ) ~r o~

L~y
L
oL

G6-Bny-gz

G5-Einy- .

GE-10r-1 1

GE-uUN-p |,

S6-IeN-22

G6-q@4-22

G6-ver-gg

PE-02(1-9

PE-NON-OE

F6-AON-@

PE-120-4E

w0021

6-dag-92

y6-dag-z1

b6-Bny-0g

re-Bry-Gy

pE-unr-4z

bE-unpe-gl

FE-UNF-g

PE-ARW-GZ

pe-Aep-¢

r6-1dw-9z




G-finy-gz

T g6-by-£

T 4611

GE-UNE-pri

T G6-dw-82

T G6-BN-2C

GG-U@d-d

GE-uer-Go

p6-29(-BE

r™.
: v Or
1 ]
| L] I o] 1
1 I
i (1] O
1 I
| 1] I QO 1
1 I
i (] I Q
1 '
| [ ] i Q -
] 1
| | .nu 4
I 1
I (1] | -
. )
| ] | o]
i 1
i (1} I T
! i
1 1] Q
1 ]
| o | Q 1
' '
I (] | QO +
| |
; o I lo] -
I 1
| (] | [0} -
1 '
I I ©
il b
i (] ! T
' |
| (] T
1
| [} [ O 1

@)

! o

[ o
| (1]

I [}
t 1]

w

0

o

o

Q

-
(&)

b60a(1-9

T PE-AON-OE

PE-AON-8

RO A

T v6-100-21

[ p-dos-g?

p6-d0g-Z1,

#6-6ny-0¢

tri5-Bny-G |

pg-unr-1.¢

T v6-unr-gi

G- UN-C

[ PG-REN-G2

- tr5-Aew-g

L
Q. c»
Q.

[0+ P

w ') -

ph-Idy-0¢
©




T G6-ne-6Z

GoH-unr-L2

G6-AeIN-0)

T G6-eiN-g8

T 56-a84-1

T s6-uer-gl

T v6280-61

YE-AON-ZZ

rG-AON

T veRQ-21

PE-120-€

" pe-deg-0z

v6-dag-9

we-Gnyg-zz

pG-Bry-6

PG-unr-Qf

bG-unr-g

T v6-Aep-1e

pE-AeN-L 1

I ve-Ren-g

oy
L

6-1dy-92

c | Il
U (1] Q ! -
| (1] 9] ,_

, [} O _ -
ﬂ (] (e ” -
V L] Q n o
“ (1] (0] “
! )
! [1] O |
“ [ Q n 1
| .
| a o] 1 1
| |
I o Q I
m 0 m +
_ 0 ) _
“ L] (@] w +
_ | !
I 0 O | +
“ [} Q n
| |
" Co T
[ o [ |
\ )
| | £
) )
I o | T
: o o 1 1
“ o o) “ +
m ] (o] m +
| o O
“ 0 @) “ +
“ [} _nL +
m o QO ﬂ T
_ (1] o]
_ o o | -
_, [ ] o] ﬂ -
, (1] ,. -
h Q “ -
o (0] n -
' L] ” -
, (1] (o] h .
| ] 0 __
" (] o] ”
' (1] G “

__.“ Q “ ]
“ ] O “
“ Q n -
: ® Co
,, | O _ -
“ [} , 8] N
m (1] Q “ +

| ,nhu EM. _.“.




T s6-6nve-12

1

GGG

o
=
=
=

3
o~

A i

+
oS
(o]
L]

i
=
=

-
=
-

i

=
=

0861

DE]-9

AON-ZE

AON-E

T ¥6-RO-81

G0

6-dag-0g

wi-Gny-G

G-Unf-g

1 ve-unr-g

yG-AeW-1LE

- A

T L]
. L] o]
. e} 1
. ‘
: o o] 1
(] : : Q 1
. o»
1
, o
. (1] +
' o +
' o . +
. .
. 1] ' 1
: ® ‘o
1] ]
X ] o] T
» An“' i
; o ]
. o o) i
» 1
. o 0 +
. o 0 +
: e -
' ) 'O 4
' o o ' +
._- ,” O -
! (] T
» )
K
. , o T
. ) 'O
. o i) 4
! o) 1
“ o g
; [ -
)
' o 1
: o +
. o 1
' (] +
' .—-_ 4
[ . o} ’ -
. o ) i
' o o)
o 0 1
. o -
' (o] +
i
, 0 +
. . ! 4 ! Cr
m [+l - [(s] [Y¢] o

[
[on]




fe ]
Q.
0.

(43
e

I
o] I
]
! (1] Q |
1 1
| (1] (o] !
' 1
! L[]} )] |
1 |
| (1]} O |
1
i o Q
'
I [} Q !
i I
| ] O |
] t
| 1] O !
] 1
i 1] K |
1 1
! o !
! I
| (] (] I
1 [
! (] |
I i
[ Q !
. 1
! 1] |
I )
| L] O |
I i
! 0 [0
1 1
} Q |
| I
| (1] !
X ,
i o Q ,
I I
I o ,
1 1
i [ o} I
1 1
f (1] Q I
I 1
I L[] O !
| 1
| [] t
1 1
i I
I 1
I [} i
I 1
| O |
I 1
, @] I
I 1
[ 0 Q {
I )
| o o] |
) 1
I [} (o'
1 1
[ (] [
I 1
| [} [®] I
¥ I
I [ ] (@] |
1 +
| [} C |
' 1
1 [} [ [
1 Ll
| o o} I
1 1}
| Q i
1 1
0 (o] i
! 1
! (] (@) I
I |
o 0 |
I 1
[ (1] (o} !
1 1
i o o |
| ® (o] !
1 1
I (1] Q !
+ I
. fnmen + t ¢ + M
«y N -] (] - (3]
- L

6-0ny-1.2

T se-nr-52

GG-unr-Le

T s6-fen-04

T S6-1eN-&

1 66-994-1 o

T G6-ver-gi

T v6-080-61

T PG6-0803-9

[ PE-AMIN-ZZ
~
L

" YE-AON-E 3 ,
|

" PE-100-81

T $6-100-¢ e

T v6-dag-02

T ve-das-g

G-Biny-G

pE-unr-0L

Fg-unc-g

T v6-Aenr1e

rG-RRIN-L

G- REN-S




£
[N

GE-DNY- |2

T &6nr-5e

T Ge-unp-L2

T s&-Rew-01

GE-ddy-2 |

T S6~enN-g

G6-A9:4-1

[ GE-Uer-gh

pE-29C]-6 1

6-08(1-9

PE-MIN-T

P6-MON-E

T 61008

PE-RC0-E

rE-dag-02

pe-fny-6

PH-UNC-0L

| v6-unr-g

- pE-ARW-LE

ye-Aew-L1

1 v6-Len-¢

[¢)]

G- 1Cy Q7

s , Q)
| o .
n o ﬁ O
“ a _ O +
H (1] J o]
| ® o t
n L] _ (@]
“ o J Q -
" o _ (o] r
“ o e ]
“ [ !
I I
! (1] _ )
! ] M 5
“ o _ O +
“ L] _ O
“ L " .
“ o O
“ [ ] I O E
| L] m o) i
r (] o -
: 0 o '
“ [1] | _
{ i
I » un“v "
“ (1]} W, (o] 1
, H (1] ” o]
,. (1] _ iR
“ a _ 0] -
v o “ (s} -
n 0 ” Q -
“ o d Q F
n o ,, e ‘
/ o m Lo :
“ (] “ +
“ (] __ (o] "
“ (1] ! {
! I
! Q 5
) ! o) L
| (] (e}
_ "
1] ! Q J
“ L]
° ! o _ .
“ n ¢}
j (1] o] ” 1
, (1] ! :
“ o0 ” 0 |
: y * - .
«w 0 + Y]




	Click here to return to Main Document



