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Abstract

Monitoring of marine waters was initiated in 1967 by the Washington State Department of
Ecology in order to assess water quality in Puget Sound, Grays Harbor, and Willapa Bay. Data
are currently collected monthly for this ongoing, long-term monitoring effort by the Marine
Waters Monitoring Program. Monitoring of various water quality parameters during wateryears
1994 and 1995 occurred at 24 and 30 stations, respectively, in Puget Sound and at five stations
each year in both Grays Harbor and Willapa Bay (WY 1994 = October 1993 through September
1994). In this report, along with the WY data, five indicators of marine water column
environmental condition are presented and discussed.

Climatic conditions of WY 1994-95 were characterized by lower than normal precipitation in
WY 1994, particularly in the fall and winter. Air temperatures were generally slightly above
average throughout the 2-year period. Runoff of two major rivers (Skykomish and Chehalis) was
approximately 70% of the median flow in WY 1994 and approximately 110% of the median flow
in WY 1995. Many features of these weather and flow conditions were evident in the sea-
surface temperatures and salinities of Puget Sound stations. . Grays Harbor and Willapa Bay
stations showed less correlation and may be more influenced by oceanic input.

The stratification characteristics of stations were classified into four groups: persistent, seasonal,
. episodic, and weak. The majority of the Puget Sound monitoring stations were either persistently
(18 out of 35 stations) or seasonally (10 out of 35 stations) stratified. The degree of stratification
has implications for water column dissolved oxygen {DO) concentrations.

DO concentrations <5 mg/L. were measured at 16 stations during WY's 1994-95. In southern
Hood Canal, East Sound, Penn Cove, and Budd Inlet DO concentrations were <3 mg/L.
Observations of low DO primarily occurred in late summer to early fall but in southern Hood
Canal occurred year-round. Similar DO concentrations have been exhibited at these stations in
previous wateryears, but conditions at some stations were not as severe.

Very high ammonium-N concentrations (>0.14 mg/L) were seen in East Sound and Eliott Bay,
with ten other stations showing high concentrations (>0.07 mg/L). Consecutive months of -
<0.01 mg/L. surface nitrate-+nitrite-N are used to indicate stations likely to be affected by
eutrophication.

Fecal coliform bacteria counts >14 organisms/100 mL were found at twelve Puget Sound stations
and four coastal stations during WY 1994-95. Of these, contamination in Grays Harbor, Willapa
Bay (near the Willapa River), and Commencement Bay appeared chronically persistent. The
highest (1000’s orgs./100 ml.) and most persistent counts were in Grays Harbor.
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Summary

Water-quality sensitive areas are typically stations near urbanization and where persistent or
seasonal density stratification of the water column exists. Well-mixed areas will show less water
quality impacts than persistently stratified areas. Water-column stratification in estuaries is
predominately maintained by freshwater input from rivers. Rivers or other runoff can also input
nutrients that support organic production which will, in turn, deplete oxygen concentrations at
stations where physical mixing of the water column is low. Fecal coliform bacteria (fcb) enter
marine waters where runoff is high. Thus, areas most sensitive to these water quality problems
will be areas with high runoff, low mixing, and anthropogenic inputs of nutrients and sewage.

Climate forcing also plays a large role in affecting water quality. In view of interannual variation
due to weather, the impact of humans on water quality is not straightforward to assess. This
highlights the importance of long, conszstent time-series databases and the need to incorporate
existing historical data. - R

For the Puget Sound region in general, water quality as indicated by DO, nutrients, and fcb
appears to be reasonably good. However, there are individual places within the Puget Sound
region where water quality appears reduced. Note, this assessment of water quality does not
include chemical contamination, plankton species assemblages, or changes in flushing
characteristics. Also, the representativeness of mid-bay stations can be questioned, and definite
undersampling of areas within Puget Sound is acknowledged.

Hypoxic DO concentrations (<3 mg/L) were found at relatively few (6 out of 35) Puget Sound
stations monitored; however, conditions in southern Hood Canal, East Sound, and Penn Cove
appeared to be especially severe and approached anoxia. Low DO concentrations in Hood Canal
were evident year-round. Whether anthropogenic processes are responsible for the severity of
these conditions needs evaluation. Low DO concentrations (<5 mg/L) were found at
10tadditional stations, including Budd Inlet, central Hood Canal, Possession Sound, Saratoga
Passage, and Port Susan,

High fcb counts were found at 7 out of 35 Puget Sound stations; conditions in Comimencement
Bay showed seasonally chronic contamination. Based on all data collected, several other areas
showed a distinct sensitivity and propensity towards lower water quality: Budd Inlet, Possession
Sound, Sinclair Inlet, and Oakland Bay.

For Grays Harbor and Willapa Bay, water quality appears to be good except for chronic feb
contamination primarily in Grays Harbor. Counts were extremely high in Grays Harbor during
the summer of WY 1995. Low DO was not observed in either coastal estuary. '
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Introduction

This data report of the Washington State Department of Ecology (Ecology) Ambient Monitoring
Section (AMS) consists of water quality data for marine waters in Puget Sound, Willapa Bay,
and Grays Harbor collected monthly during wateryears 1994 and 1995 (WY 1994 = October
1993 through September 1994). Collection of these data comprises the long-term monitoring
component of Ecology’s Marine Waters Monitoring Program. Data from the program’s other
monitoring efforts (focused monitoring in Hood Canal, Snohomish River Estuary, and Whidbey
Basin) during WY 1994-95 are not included here. :

Marine Waters Monitoring Program Statement of
Purpose | |

The Marine Waters Monitoring Program is designed to measure ambient water quality conditions
in Puget Sound and the coastal estuaries (Janzen, 1992a). Long-term ambient monitoring data is
required for establishing baseline conditions and can be used to detect effects of contamination
and/or habitat degradation resulting from human activities. Ecology has maintained a database of
marine water quality data since 1973. Access to the database is provided to the public, either
through hard copy or electronic transmission. The long-term database can be used to assess
marine water quality throughout Puget Sound, Willapa Bay, and Grays Harbor, seasonal patterns,
and the degree of non-seasonal variation at a specific location. The data are also used for the
maintenance of regulatory listings of various waterbodies throughout the state. Implementation
of marine water quality management activities for Puget Sound and the outer coastal estuaries
can be based, in part, on quantitative water quality data such as was gathered by this monitoring
program.

Program Objectives

.Objectives of Ecology’s Marine Waters Monitoring Program in Puget Sound, Willapa Bay, and
Grays Harbor are to: -

1 Characterize spatial and temporal patterns of basic water quality parameters (e.g.,
temperature, salinity, density, dissolved oxygen, pH, chlorophyll a, transmissometry,
nutrients, etc.);

2) Identify significant changes in these parameters that may indicate environmental changes
and émerging problems;

3) Collect data that can be used to assess compliance with state and federal water quality
: regulations and to determine the effectiveness of regulatory actions designed to improve
marine water guality;
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4) Provide water quality information to support specific programs within Ecology, at the
Environmental Protection Agency and other agencies, and those programs identified in
the Puget Sound Water Quality Management Plan;

5) . Support environmental science research activities through the availability of consistent,
scientifically and statistically valid data; and :

6) Provide baseline water quality data as a service to the public and any other data
requesters. .

Program Background

Ecology initiated its statewide Marine Water Column Ambient Monitoring Program in 1967.
The original purpose of the program was to determine the water quality of numerous areas on a
regular basis and to identify spatial patterns and temporal trends from the results. Many of the
original sampling sites were located near fr’mnicipal and industrial dxscharges in order to measure
the effectiveness of agency regulatory programs. During the program’s long history, changes
have been made to the original program to meet growing mformauon needs and to 1ncorporate
technological advancements in envuonmentai samphng ‘

In 1986, the Puget Sound Water Quality Authority (PSWQA) appointed an interdisciplinary
committee to design the Puget Sound Ambient Monitoring Program (PSAMP) with the objective
of coordinating various monitoring efforts within Puget Sound conducted by different
government agencies into a comprehensive long-term monitoring program (PSWQA, 1988).
Ecology’s existing Marine Water Coluran Ambient Monitoring Program joined PSAMP in 1989.
In accordance with PSAMP objectives, many of the near-shore marine water monitoring stations
were discontinued in an attempt to focus on background rather than point-source affected
conditions. Ecology’s marine water column monitoring effort in Puget Sound and its
coordination with PSAMP are described in the Marine Water Column Ambient Monitoring Plan
(Janzen, 1992a), along with the deszgn for Ecology’s monitoring in the coastal estuaries of
Willapa Bay and Grays Harbor. The present Marine Waters Monitoring Program continues to
follow the design presented in Janzen (1992a), as annually appended (e.g., Newton, 1995a).

Since 1992, Ecology’s Marine Waters Monitoring Program has taken two approaches: long-term
monitoring and focused monitoring. Long-term monitoring consists of visiting numerous
selected stations once per month, with the goal of establishing and maintaining consistent
baseline environmental data. Focused monitoring entails sampling an individual estuary with
increased spatial and temporal resolution than afforded with long-term monitoring, thus allowing
specific hypotheses relevant to environmental status of the specific location to be addressed.
Focused monitoring projects conducted in Hood Canal and Whidbey Basin in 1994 and in
Snohomish estuary in 1995 are not described in this report.
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During 1995, PSAMP underwent external program review. A five-year summary of marine
water column monitoring data from Puget Sound collected by Ecology since the implementation
of PSAMP is presented in Newton (1995b). Discussion of marine water monitoring issues and
recommendations and review panel comments can be found in Newton (1995b) and Shen (1995),
respectively. :

MethOds
Wateryear 1994-95 Long-Term Ambient Momtormg
Approach |

Ecology’s long-term ambient monitoring strategy (Janzen, 1992a) identifies stations as core,
rotating, or floating stations. Twenty-six core stations (16 in Puget Sound, 10 in the coastal
estuaries) are sampled monthly every wateryear. In Puget Sound, rotating stations are sampled
monthly for one wateryear on a three-year rotating schedule. There are 30 rotating stations that
are incorporated into the rotation schedule. Floating stations are sampled monthly when specific
interest arises (e.g., to augment focused monitoring).

Twenty-four stations were sampled monthly in Puget Sound during WY 1994, and thirty during
WY 1995 (Figure 1). One station, JDF007, was monitored for two months only during

WY 1994. Five stations were sampled in Grays Harbor and five in Willapa Bay during both
years (Figure 2). Station information and the parameters sampled are listed in Table 1.

Materials and Procedures

Field Procedures

Long-term monitoring was conducted from a DeHavilland Beaver floatplane which allowed a
large geographic area to be sampled in a short amount of time. Four surveys were scheduled in
separate weeks each month to complete sampling throughout the Puget Sound and coastal station
networks. Approximately eight to ten stations were sampled per survey. Sample collection
methods were in compliance with the Recommended Guidelines for Measuring Conventional
Marine Water Column Variables in Puget Sound (Puget Sound Estnary Program (PSEP), 1991a)
and are described in detail by Janzen (1992a). Major features are summarized below.

A Sea-Bird Electronics, Inc. Seacat® model SBE-19 conductivity-temperature-depth profiler
(CTD) was used for collecting continuous water column profile data. In addition to measuring
conductivity (used to compute salinity and density), temperature, and pressure, the CTD was
equipped with sensors to measure pH, dissolved oxygen (DO), and light transmission. Both the
conductivity and DO sensors were flushed continuously with sample water by a pump attached to
and powered by the CTD. In WY 1994-95, profiles at each station were conducted from the sea
surface to 100 m depth or the sea bottom when shallower.
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Figure 1A. Long-term Marine Waters Monitoring core stations in Puget Sound.’
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Figure 2. ‘Long-term Marine Waters Monitoring stations for WY 1994-95 in Grays Harbor and
Willapa Bay.
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Table 1. Marine Waters Monitoring stations sampled during WY 1994-95. Station type
notation is C = core station, R = rotating station, and F = floating station. Samples listed as from

0 m were taken from 0.5 m, except the fecal coliform bacteria sample which was from 0.1 m.

Type WY sampled

Station Basin Parameters sampled* Sample depths (m)
Puget Sound:

ADMO0] C 94,95 Admiralty Inlet All Parameters 0, 10, 30
ADMO02 C 94, 95 Strait of Juan de Fuca All Parameters 0, 10, 3¢
BLLOGS C 94,95 San Jnan Basin All Parameters 0, 10
BUDOG2 F 95 Southern Basin CTD and Secchi 0,10
BUDOOS C 94,95 Southern Basin All Parameters 0, 10
CMRBO003 C 94, 95 PS Main Basin All Parameters 0, 10, 30
CMBO06 R 95 PS Main Basin All Parameters 0, 10
DNAOOL . C 94, 95 Southern Basin All Parameters " {0, 10,30
DYE0D4 R 95 PS Main Basin All Parameters G, 10,30
EAPOOL R 95 PS Main Basin All Parameters 0, 10, 30
EASQ01 R 94, 95 San Juan Basin CID and S 94/ Al1 95 0, 10, 30
ELBO15 C 94, 95 PS8 Main Basin All Parameters 0, 10, 30
FIDOG1 R 94 San Juan Basin Al Parameters 0, 10
GRGO02 C 94, 95 Strait of Georgia Al Parameters 0, 10, 30
HCB003 F 94,95 " Hood Canal Basin CTD and Secchi 0,10, 30
HCB0OO4 C - 94,95 Hood Canal Basin Al Parameters 0, 10, 30
HCBOOS C 94, 95 Hood Canal Basin All Parameters 0, 10, 30
HCE0O7 F 94, 95 Hood Canal Basin CTD and Seé¢chi 0, 10
JDF005 R 94 Strait of Juan de Fuca All Parameters 0, 10, 30
JDFOYT R 94 (2 mo.) Strait of Juan de Fuca CTD and Secchi 0,10
LOP001 R 94 San Juan Basin CTD and Secchi 0,10
OAKO04 C 04, 95 Southern Basin All Parameters 0, 10
PAHODS R 94 Strait of Juan de Fuca All Parameters 0, 10
PMAGO1 R 95 PS Main Basin All Parameters 0, 10, 30
PNNOOI R G4 Whidbey Basin All Parameters 0,10
PODO06 R 95 PS Main Basin All Parameters 0, 10
PSBOG3 C 94,95 PS Main Basin All Parameters 0, 10, 30
PSS008 R 95 Whidbey Basin All Parameters 0, 10
PSSO19 C 94,95 Whidbey Basin Al Parameters 0, 10, 30
PTHOOS C 94, 95 Admiraity Inlet AH Parameters 0, 10,30
QMH001 R 95 PS8 Main Basin Al Parameters 0,10
SAROO3 C 94, 95 Whidbey Basin Al Parameters 0, 10, 30
SINOO1 C 94, 95 PS Main Basin All Parameters 0,10
SKGO01 R 95 ‘Whidbey Basin All Parameters 0,10
SKG003 R 95 Whidbey Basin All Parameters 0,10
SUZo0t R 95 Whidbey Basin All Parameters 0, 10,30
Coastal Estuaries:

GYS(g04 C 94,95 Grays Harbor All except pigments 0,10
GYS008 C 94, 95 Grays Harbor All Parameters 0,10
GYS009 C 94,95 Grays Harbor CTD and Secchi 0,10
GYS015 C 94, 95 Grays Harbor CTD and Secchi 0, 10
GYS016 C 94, 95 Grays Harbor All Parameters 0,10
WPADO] C 94, 95 Willapa Bay All except pigments 0,10
WPAGD3 C 94,95 Wiilapa Bay AH Parameters 0,10
WPAO4 C 94, 95 Willapa Bay All Parameters 0,10
WPA006 c 94,95 Wiilapa Bay All Parameters T 0,10
WPAQD7 C 94, 95 ‘Willapa Bay All Parameters 0, 10

*All pérameters refers to: CTD profile, Secchi depth, dissolved nutrients (see text), pigments (0.5 m, 10 m
only), and fecal coliform bacteria (0.1 m only). '
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Secchi disk depths were used to indicate water clarity and derive the extinction coefficient of
incident light penetration through the water column. Secchi depths (to the nearest 0.1 m) were
taken at each station using a solid white, 30-cm disk. Surface water conditions (glare and waves)
are the main source of inaccuracy in Secchi depth readings. To help reduce sources of error, all
field crew were trained to conduct Secchi depth readings using the same procedure. If surface
conditions were not optimal, the reading was not recorded or was recorded as an estimate.

A 1.2-L Niskin® bottle was used to collect water at 0.5, 10, and 30 m. For stations shallower
than either 10 or 30 m, a sample at the near-bottom depth (0.5-1 m off sea bed) was taken. _
Ideally, discrete water-column sampling would be done above and below the pycnocline (the
layer of rapidly changing density); however, lack of real-time CTD data display capability from
the present sampling platform precluded this. Data for these fixed depths must be interpreted
with knowledge of the CTD profile made at the time. Discrete water samples were taken from
the Niskin bottle for dissolved nutrients (ammonium-N, nitrite-N, nitrate-+nitrite-N, and
orthophosphate-P), and pigments (chlorophyll ¢ and phaeopigment). Analysis of nitrite-N has
been conducted in three urban bay stations only (BUD00S5, CMBO003, and BLLO09) since

May 1992, due to the preponderance of nitrite concentrations below the reporting limit in the
preceding years. Discrete samples for DO and salinity were drawn periodically for comparison
with the in situ sensor values. Samples for fecal coliform bacteria were collected just below the
surface (O 1-m) using sterile glass sample bottles.

Laboratory Pracedures

Analyses for dissolved nutrients, pigments, and fecal coliform bacteria were conducted at the .
Manchester Environmental Laboratory (MEL) using methods described in Ecology (1992).

All nutrient samples were maintained at 4°C and then filtered through Nalgene® 0.45 jum pore
cellulose acetate filters at MEL within 24 hours of collection. Nutrient samples were analyzed
for ammonium-N, nitrite-N, nitrate-+nitrite-N, and orthophosphate-P using an Alpkem® series
300 autoanalyzer at MEL. If immediate analysis was not possible, samples were frozen after

' being filtered,

Samples for chlorophyll a (chl @) and phacopigment (phaeo) were filtered through Whatman®
GF/F glass fiber filters (0.70 um nominal pore size) at the end of the sampling day by AMS staff.
The filters were stored in 90% acetone (Eisner, 1994) and frozen in glass centrifuge tubes for
transfer to MEL. Prior to WY 1994, filters had been stored in air, which was shown by AMS
staff to result in loss of up to 22% of the chlorophyll a compared with filter storage in acetone.
This difference should be noted in comparisons with pre-WY 1994 data. Determination of chl a
and phaeopigment concentrations was made by MEL using fluorometric detection with a
Sequoia-Turner model 112 fluorometer and the APHA et al. (1989) protocol.

Fecal coliform bacteria samples were stored refrigerated and transferred to MEL within 24 hours
of collection. Upon arrival, samples were incubated and analyzed using the membrane ﬁlter
method (APHA et al., 1989).

Page 8



The discrete samples for DO analysis were analyzed by AMS staff using the azide-modified
Winkler method (APHA et al., 1989). Since liguid chemicals were not allowed on the seaplane
for safety reasons, powdered forms of the reagents were used. These powdered reagents have the
capability to accurately bind oxygen for DO concentrations up to 10 mg/L. (Hach, 1989). Results

from the Winkler DO analyses were compared with the in situ DO results obtained with the
- CTD’s Beckman oxygen sensor to monitor for calibration drift or sensor failure. Only discrete
sample results <10 mg/L. were used for comparison with the i situ sensor. Discrete analyses
were not reported in the database.

Discrete salinity samples were analyzed by University of Washingion Marine Chemistry
Laboratory using a Guildline Instruments, Inc. Autosal® salinometer, using standard seawater as
a reference.

Data Management

Results from discrete water sample analyses for all WY 1994-95 stations were entered into
Ecology’s AMS database (Dbase 4®). Following quality assurance checks, these data were then

- uploaded into STORET, a national environmental database managed by the United States
Environmental Protection Agéncy.

The CTD data files were processed using Sea-Bird Electronics, Inc. SEASOFT® software (either
version 4.024 or 4.207). The CTD data, with the proper calibration coefficients applied, were
bin-averaged (an interpolation process that averages sub-groups of data) into half-meter bins.
Profiles of salinity and density with depth were derived from measured values of temperature,
conductivity, and pressure. Further details on WY 1994-95 CTD processing procedures can be
found in the CTD Data Acquisition Software Manual (Sea-Bird Electronics, Inc., 1994; 1995).

All data from the CTD for 0.5, 10, and 30 m depths were entered into the AMS database and
uploaded into STORET. If the bottom depth was less than 10 or 30 m, the values at 0.5 m from
the bottom were used. The complete CTD profiles were archived in hard-copy and on computer
diskettes for subsequent data analysis and retrieval.

Quality Assurance/Quality Control

Data Quality Objectives

Tab]e 2 lists the WY 1994-95 data quality objectives for Ecology s Marine Waters Monitoring
Program. These objectives were different from PSAMYP quality assurance (QA) objectives
(PSWQA, 1988) in the following cases because of laboratory capabilities:

D Ecology’s reporting limits for nitrite-N were 0.01 milligrams per liter (mg/L) whereas
PSAMP requests 0.005 mg/L,

2)  Ecology’s reporting limits for orthophosphate-P were 0. 01 mg/L. whereas PSAMP
requests 0.002 mg/L., and

3) Ecology’s precision (relative standard deviation (RSD)) target for chl a and
phaeopigment was 20% whereas PSAMP requests precision within 10%.
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Table 2. Marine Waters Monitoring data quality objectives.

Analytical Ecology’s Ecology’s Relative standard
parameters reporting units’ reporting limit deviation (RSD)
laboratory analysis parameters: |

ammonium-N mg/L. 0.01 10%
nitrite-N mg/L 0.01 10%
nitrate+nitrite-N mg/L 0.01 10%
orthophosphate-P mg/L 0.01 10%
chlorophyli ¢ and _
phaeopigment - pg/l 0.05 20%
. fecal coliform bacteria #100 mL - - 1: 20%
salinity PSU (~ppt) 0.01 8%

CTD paranieters:

salinity PSU (~ppt) 0.01 8%
temperature degrees C 0.1 5%

pH PH units - 01 0.1 pH unit
dissolved oxygen mg/L 0.1 8%

light transmission % light 0.1 5%

'Conversion to pg-at/L can be computed as follows:
((mg/1.*¥1000)/16.00) for oxygen; ((mg/L*lOOO)/ 14.01) for mtrogen

({mg/L*1000)/30.97) for phosphoms

Page 10



All other target objectives met or exceeded those listed in the PSAMP document. The QA
standards and procedures for MEL are described in Ecology (1988).

Additional quality assurance procedures for other laboratory analyses and equipment calibration
are in Ecology (1988) and Janzen (1992a). Data qualifiers for laboratory results are given with
the station data reports in Appendix A.

Quality Control Procedures

Quality control (QC) for Wateryear 1994-95 (WY 1994 = October 1993 through
September 1994) included field replicate samples, laboratory replicate samples, blind split
samples, field and laboratory method blanks, laboratory check standards, and matrix spike
samples.

Parameters evaluated were: fecal coliform bacteria; pigments (chlorophyll « (chl a) and
phaeopigment {phaeo)); and nutrients (dissolved ammonium-N (NH,*-N), dissolved mtnte
(NO,-N) dissolved nitrate+nitrite-N (NO3 +NO,-N), and dissolved orthophosphate (oPO4>-P)).

During WY 1994-95, ope station per survey was selected for field QC procedures. Replicate
surface water samples were collected at these same stations each month. A station was selected
from each survey where positive results (above reporting limits) were expected. Field replicate
results provide an estimate of the total variability (sampling and analytical) in the results for
nutrients, pigments, and fecal coliform bacteria. The procedure entailed the collection of
triplicate water samples using three separate sutface (0.5-m) bottle casts at each selected QA
station. The field replicates were sent to the laboratory as blind samples and analyzed for
dissolved nutrients and for pigments. Duplicate surface water samples (at 0.1 m) for fecal
coliform bacteria analysis were also collected at these pre-selected stations.

The laboratory conducted analysis of splits of the individual QC samples, which provides an
estimate of variability due to analytical procedures. Select field samples were split at the
laboratory for separate analysis of nutrients and fecal coliform bacteria: A select number of
pigment samples were split before filtering and sent to the laboratory as blind samples.

Field blanks for pigments were made from pre-filtered seawater and were sent to the lab as blind
samples. Laboratory method blanks for pigments were determined with 90% acetone and
fluorometer readings were taken before (pre) and after (post) batch analysis of pigment samples.

Nutrient samples were analyzed in batches. Each batch run included analysis of two blanks, five
known concentration check standards (analyzed once before the batch run, and once after), and
one spiked sample. Check standards are samples with a known concentration that are analyzed
along with the other samples. Check standards are prepared independently of the calibration
standards and are used to estimate analytical precision and check for bias due to calibration
errors. Matrix spikes for nutrients were prepared in the laboratory by adding a known quantity of
analyte (a spike) to an aliquot. :
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Matrix spike samples indicate the bias in laboratory procedures and instrurnentation used in
nutrient analysis. If the spike recovery is between 70% and 130%, no interference from the
sample matrix is judged to be present, since recoveries will be randomly distributed about a mean
of 100%. The acceptance range for spike recovery is wide because the random error in the
difference between two measurements is relatively large.

CTD Calibration Procedures

An annual calibration was performed by the Northwest Regional Calibration Center on the
CTD’s temperature, conductivity and DO sensors, and a biennial calibration was done for the
CTD'’s pressure sensor. In-house calibrations were conducted monthly on the DO and pH
sensors, and on the light transmissometer. Calibration procedures for the CTD followed Sea-
Bird Electronics, Inc. (1990) and Janzen {1992a). The most recent calibration coefficients were
used in processing data, thus maintaining accuracy by correcting for drift in sensor performance.

Results from the discrete DO and salinity zinaiyses were used only to verify that the in situ
sensors were performing. These discrete samples were obtained following (not at the same time
as) the CTD cast and thus cannot be used to correct the in situ sensors due to unknown field
variation.

Results and Discussion

In WY 1994, 41 of the 48 scheduled weekly monitoring surveys were completed. Of these, 32 of
36 were conducted in Puget Sound, and 9 of 12 in Grays Harbor and Willapa Bay. In WY 1995,
42 of the 48 scheduled weekly monitoring surveys were completed. Of these, 32 of 36 were
conducted in Puget Sound, and 10 of 12 in Grays Harbor and Willapa Bay. High winds, fog, and
low cloud cover were among the reasons for failure to conduct planned snrveys

Station data, presented in Appendlx _A, include the 0.5, 10, and 30 m values from the CTD
profiles for temperature (°C), salinity (parts per thousand), pH (standard units), DO (both mg/L
and percent saturation), and light transmission (percent transmission). Also shown are the Secchi
disk depths (m), and laboratory results of discrete water sample analyses for fecal coliform
bacteria at 0.1 m (number per 100 mL), dissolved nutrients (mg/L) at 0.5, 10, and 30 m, and
pigments (pg/l.) at 0.5, and 10 m. All appendices in this report, are divided into two sections:

(1) data for Puget Sound stations, and (2) data for the coastal estuary stations (Grays Harbor and
Willapa Bay).

| Climate_

Local weather can influence the water column parameters of Washington inland marine waters
noticeably (e.g., Newton, 1995¢c). Thus it is important to gain an understanding of forcing by
weather in a given year. In order to detect how weather (air temperature and precipitation) data
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~ for WY 1994 and WY 1995 varied from the long-term mean, anomalies were calculated by
subtracting 48-y monthly means from the WY 1994-95 monthly mean values. Both data sets
were Sea-Tac Airport data obtained from the National Climate Data Center (NOAA, 1996).

The long-term means of air temperature and precipitation are shown in Figure 3A. Comparisons
with anomalies for 1994 (Figure 3B) show a notably dry-period at the beginning of WY 1994,
with substantially lower than normal precipitation lasting from October 1993 through

January 1994. The balance of WY 1994 continued to be somewhat drier than normal.
Precipitation in WY 1995 deviated only slightly from normal (Figure 3C), with heavier amounts
in December 1994, followed by a drier than normal January. Temperatures throughout the two-
year period tended to be a little above normal, with a warm January occurring during both years.

Fresh water flow during WY 1994 was less than normal, with runoff of the Skykomish and
Chehalis Rivers was 77% and 68% of the median flow, respectively (USGS, 1994). These two
river systems are considered representative of western Washington. In contrast, fresh water flow
during WY 1995 was slightly above normal, with runoff from the Skykomish and Chehalis
Rivers at 110% and 113% of the median flow, respectively (USGS, 1993). These river flows do
appear to correlate somewhat with precipitation: WY 1994 was drier and had less river flow.

Temperature, Salinity, and Density

Individual profiles of temperature (°C), salinity (PSU = practical salinity units; equivalent to
parts per thousand), and density (sigma-¢) with depth (m) obtained from the CTD casts for the
Puget Sound stations monitored during WY 1994-95 are in Appendix B.1; those for Grays
Harbor and Willapa Bay are in Appendix B.2. At most stations, profiles were conducted from
the sea surface to the sea bed or 100 m, whichever came first.

Temperature and Salinity Anomalies

A seasonal pattern in both weather variables and marine water temperature and salinity is strong
in this region (Figure 3; Appendices A and B). In order to see the influence of weather on the
physical character of the marine waters, monthly anomalies for both were compared. As with air
temperature and precipitation, anomalies (WY monthly value minus the long-term monthly mean
value) were calculated for monthly values of sea surface temperature and sea surface salinity.

Five stations from Puget Sound and one each from Willapa Bay and Grays Harbor were selected
for calculation of sea-surface temperature and salinity anomalies. The selected stations in Puget
Sound were: GRGO002, in open waters of the Strait of Georgia, but potentially influenced by the
plume of the Fraser River; ADMO002, in open waters at the entrance to Admiralty Inlet, over the
sill, in an often well-mixed regime that is not near riverine influence; PSB003, in open waters of
the Puget Sound main basin off West Point where freshwater input from the Lake Washington
ship canal and Elliott Bay (Duwamish River) would be evident; DNAQO1, in Dana Passage, a
thoroughly mixed channel in southern Puget Sound where waters from several estuaries
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communicate with the main basin waters; and BUDOQOS, a representative southern Puget Sound
estuary with riverine input (Deschutes River), and relatively low mixing due to density
stratification.

The stations selected in Grays Harbor, GYS009, and Willapa Bay, WPAO004, are located
intermediate in these estuaries, and thus would be influenced by both riverine input and
communication with Pacific Ocean waters. In these coastal estuaries, tidal stage is a strong
determinant in the degree of marine versus riverine influence at a given sampling event in these
coastal embayments. However, it was not logistically feasible to control for tidal stage in
collecting these data. '

The anomalies for sea-surface temperature (SST) and salinity must be interpreted with caution,
since the long-term means used were only 6-y means (WY 1989 to WY 1995). Adequate data do
not exist for calculating monthly means over a longer time period since prior to WY 1989
monitoring did not occur during winter months. Also, unlike the weather anomalies, the sea-
surface anomalies are based on a single day s value obtained within the month, as opposed to
monthly means.

The SST data for WY 1994-95 showed generally positive SST anomalies throughout the period
at most stations (Figures 4A, C). This tendency toward positive SST anomalies is consistent
with the overall modest positive anomalies in air temperature (Figure 3).

Anomalies of sea-surface salinity (SSS) were predominantly positive at all Puget Sound stations
during WY 1994 (Figure 4B). This might be expected given lower than normal precipitation at
Sea-Tac and lower river flow. The fresher salinities in June 1994 occurred during a month of
more normal precipitation, relative to the preceding months. Sea-surface salinity anomalies
during WY 1995 were generally negative, which correlates with the higher precipitation and river-
flow during WY 1995 relative to that of WY 1994 (Figures 3, 4D). The low SSS at GRG002
seen occasionally is likely evidence of the Fraser River plume.

Similar plots were made for the coastal estuaries (Figures SA-D). In both years a transition
between colder, fresher anomalies to warmer, saltier anomalies occurred around May to June.
This distinct pattern that was observed in WY 1994-95 but not in the long-term mean may be
associated with upwelling intensity or entrainment of Columbia River waters. The drier fall
through winter of WY 1994 is clearly seen in the lower salinities at both stations during the same
time period, but lower salinities are also seen in WY 1995 when precipitation anomalies were
normal to positive (Figure 3). Although the applicability of Sea-Tac weather data to these coastal
sites is uncertain, the water column conditions in these smaller coastal estuaries are more likely
most affected by oceanic inputs. This is indicated by the similarity in the salinity anomaly
patterns in WY 1994 and 1995 despite very different Chehalis River runoff in these two years
{67% vs. 113% of median flow; USGS, 1994; 1995).
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Density Stratification

Stratification refers to the horizontal layering of water masses within the water column due to
density differences. Water density is affected by temperature and salinity, i mcreasmg with
decreasing temperature or with increasing salinity. ‘A change in density of 1 kg m? can be
effected either by a 5°C change in temperature or 1 PSU change in sahmty, or a combination of
changes in both pammeters (Pond and Plckard 1983) : :

The vertlcal profiles of density in Appendnc B are plotted in terms of “mgma' t,” an
oceanographic convention used to represent den31ty Millero and Poxsson (1981) have most
recently deﬁned sigma-¢ as the density (kg m *) minus 1000 (kg m*). Therefore, a density of
1026.95 kg m® converts to a sigma- of 26.95 (the units are typically left off). Temperature,
salinity, and pressure each contribute to water density. In sifu temperature and salinity, and
atmospheric pressure are used to derive sigma-t. Pressure affects the in situ temperature, raising
it stightly; however this is not a factor in the shallow inland and coastal marine waters monitored
" here. ' -

Den31ty gradlents Wlthln the water column indicate stratification and the layer where density
increases rapidly with depth is known as the “pycnocline. * Ambient air temperature, solar
radiation, fresh water input from both precipitation and river flow, surface winds, internal waves,
and tidal circulation are some of the factors that influence stratification in the water column. Any
factor that mixes water masses (e.g., winds, tidal circulation) will decrease stratification, and
factors that increase density differences (e.g., fresh water input to the surface, high solar
radiation) produce or maintain stratification. A typical model of estuarine stratification is of two
layers: relatively warm, fresh water overlymg colder, more saline water with separation marked
by a distinct pycnocline.

In the coastal estuaries and most areas of Puget Sound (e.g., ELB015, BLL009), differences in
salinity are a stronger influence on density stratification than differences in temperature

* (Appendix B). The large variation in salinity is primarily due to the large amount of riverine
input to these areas. Thus, salinity-driven stratification is typical of estuarine environments.
Another general feature of the Puget Sound data is the lack of a classic “mixed layer” above the
pycnocline. Instead, the pycnocline typically extends to the surface. Thus in this situation, the
density change with depth is relatwely constant from the water surface to the bottom of the
pycnocline. : L

Most stations sampied in Puget Sound during WY 1994-95 exhibited distinct stratification,
shown by a change in sigma- (delta sigma-z) over the pycnocline of >2, although intensity and
duration of the stratification varied over time (Appendix B.1). Although much variation was
evident, general stratification patterns can be identified for the Puget Sound stations visited in
WY 1994-95 (Table 3).

Four patterns are differentiated and defined as indicators of stratification intensity: persistent,
seasonal, episodic, and weak. “Persistent” stratification refers to stratification with a delta
sigma-t of >2 evident within the water column that is observed throughout the wateryear.
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“Seasonal” stratification is when such stratification is observed only between April and
September. “Episodic” stratification is when stratification occurs as isolated events or is
seasonally random. “Weak” stratification refers to water columns that were relatively well-mixed
during all observations (delta sigma-f <2). '

Persistent and seasonal stratification patterns were most common and reflect the importance of
freshwater input to the region’s marine waters. The stratification patterns shown in Table 3 were
derived from analysis of the WY 1994-95 data, but are also consistent for data collected during
WY 1993 (Newton et al., 1994), WY 1992 and WY 1991 (Janzen and Eisner, 1993a; b).

Table 3. Classification of Puget Sound stations according to stratification
pattern observed during WY 1994-95.

Persistent Seasonal Episodic Weak
BLLO0O9 ADMO001 FIDO0O01 - DNAOQO1
BUDO02 ADMO002 OAKO004 - LOPO01
BUDO0O5 DYEQ04 PAHO008 PTHOO05
CMBO003 EAP001 PODO006

CMBO006 EAS001

ELBO15 GRGO002

HCBO003 JDF005

HCB004 PMAOO1

HCB006 PSB003

HCBO007 QMHO001

PNNO0O1

PSS008

PSS019

SAROQ03

SIN0O1

SKG001

SKGO003

SUZ001

The patterns defined are general categorizations; for example, seasonal influences can be seen in
data from stations exhibiting persistent stratification (Appendix B). Also, the gradient
(magnitude of delta sigma-f) as well as the depth of the pycnocline varied from station to station.
Station ADMO002, which showed seasonal stratification had a very deep (40-50 m) pycnocline
whereas station GRG002, also a deep station, had a much shallower (<20 m) pycnocline.

Most of the Grays Harbor stations sampled during WY 1994-95 exhibited persistent
stratification, as did two of the stations in Willapa Bay (WPAQO1 and WPAQ03; Appendix B).
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Stations WPA(Q04 and WPAOQ06 appear to have a more episodic pattern of stratification. Tidal
mixing at these two relatively shallow stations (10 m or less) plus mixing effected by wind stress
may overcome stratification at these stations. Station WPAOQ7 has weak stratification and is the
most consistently well-mixed.

Both Grays Harbor and Willapa Bay have significant river inputs. USGS gauged rivers include
the Chehalis River, which flows into the head of Grays Harbor, and the Willapa and Naselle
Rivers, which flow into the northern and southern portions of Willapa Bay, respectively. During
WYs 1994 and 1995, the freshwater flow into Willapa Bay from the Naselle River was 78% and
69% of the Willapa River flow, respectively (USGS, 1994; 1995): In both estuaries, there are
also numerous other rivers with significant flows that are not currently gauged (e.g., Humptulips,
Hoquiam, Pallix, and North Rivers). Both estuaries are partially enclosed water bodies resulting
in some restriction of water exchange with the Pacific Ocean. Grays Harbor has a bar at the
mouth of the harbor extending between two peninsulas that form the western shore of the
embayment. Long Beach Peninsula forms a bamer between the Pacific Ocean and the southern
waters of Willapa Bay.

The coastal estuary stations showed a gradient in stratification intensity from the head to mouth
of the estuary. River stations GYS004 and WPAQO1 showed the most pronounced stratification
(Appendix B.2), as might be expected. With further distance away from the river and its
channels, the pycnocline was less-pronounced and shallower. This pattern in Grays Harbor and
Willapa Bay is suggestive of circulation where a saline layer flows inland under an outflowing
fresh water lens. Tidal mixing will break-down this stratification and result in a partially mixed
estuary. Circulation and stratification will be dependent on river flow, tides, water depth, and |
mixing processes in these estuaries.

The gradient in stratification intensity along the head-to-mouth axis of the coastal estuaries was
highly variable with respect to month sampled, although not apparently linked to a seasonal
pattern. This suggests that tidal stage may have been a strong determinant of the stratification
encountered at a station. Variability in tidal stage at the time of sampling could not be controlled
for due to sampling logistics. Sampling with respect to tidal stage would be necessary to
accurately determine any seasonal patterns and to further understand the dynamics of
stratification in these areas.

Dissolved Oxygen and Light Transmission

Individual profiles of in situ dissolved oxygen concentration (mg/L) and light transmission
(percent light transmission) with depth (m) obtained from the CTD casts for the Puget Sound
stations monitored during WY 1994-95 are in Appendix C.1; those for Grays Harbor and Willapa
Bay are in Appendix B. Profiles were obtamed from the sea surface to the sea bed at most
stations.
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Dissolyed Oxygen

Low DO concentrations result when organic material is degraded (oxidized) in waters that do not
mix to the surface, where aeration with atmospheric oxygen can occur. Upwelled deep waters
and deep waters with overlying high organic production can have naturally low DO
concentrations. Human input of nutrients that stimulate organic production can drive naturally
low DO concentrations to even lower values. Depressed levels of DO available in the water
column can have a serious impact on marine organisms. Effects of DO depletion are both
* organism- and habitat-specific (Harding et al., 1992). The degree of impact is dependent upon
the temporal and spatial stability of the depressed DO levels. The exact DO concentration where
deleterious effects occur is not well explored for local waters. It also should be considered that
DO concentrations in the water column may not reflect hypoxic or anoxic conditions experienced
by benthic organisms. Jgrgensen (1980) found that significant DO gradients can exist between
0.5 to 0.05 m above the sediment in a fjord.

Hypoxia, meaning low oxygen concentrations, is generally regarded as the level where stress to
organisms can occur, Although hypoxia has been commonly defined in the literature as
occurring at concentrations between 0.5-3.0 mg/l. (e.g., Harding et al., 1992; PSEP, 1988) or
between 0.2-2.0 mg/L (e.g., Pihl et al., 1992; Llanso, 1992), there is evidence that the behavior of
some organisms (e.g., fish, larvae) can be negatively affected at DO concentrations as high as
4-4.5 mg/L (Whitmore, et al., 1960; Kramer, 1987; Breitburg et al., 1994). Anoxic waters,
where no oxygen is available, are environment habitable only by anaercbic organisms, primarily
bacteria.

All observations of water column DO concentrations <5 mg/L are reported in this section. The
value of 5 mg/l. was chosen as an indicator of low DO concentrations that may be impactive,
based on literature review of the upper limit of effects to organisms. The value of 3 mg/L was
conservatively chosen as an indicator of hypoxia.

Depressed levels of DO were seen at several Puget Sound stations during WY 1994-95 (Table 4).
Some of these reflect natural conditions and some may indicate anthropogenic effects, which will
be discussed below. Note that upwelled Pacific Ocean waters with naturally low DO
concentrations enter Puget Sound seasonally through the Strait of Juan de Fuca (e.g., as seen at
ADMO02 and PAHO008). Dissolved oxygen concentrations <5 mg/L. were not observed at any of -
the stations in Grays Harbor and Willapa Bay during WY 1994-95. The shallow depths of these
estuaries plus active mixing forces such as tides and winds likely contribute to the lack of low

DO in these coastal estuaries.

In total, sixteen stations exhibited DO concentrations <5 mg/L. At five of the locations, East
Sound (Orcas Island), Budd Inlet, Hood Canal, Penn Cove, and Port Susan, DO concentrations
<3 mg/L were evident during at least one month. Similar results were found in previous years
(Newton, et al., 1994, Janzen and Eisner, 1993a; b) for East Sound and Hood Canal, though
perhaps not as severe. The Budd Inlet station (BUDO0O02) was last sampled in WY 1990, when it
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also showed DO concentrations below 5 mg/L. The stations in Penn Cove and Port Susan were
sampled for the first time in WY 1994 and WY 1995, respectively. Refer to Table 8 in Newton
(1995b) for a compilation of DO data for stations monitored since 1990.

The Washington State marine water quality standards for DO vary according to the classification
- of the waterbody (WAC 173-201, 1991), which is governed by the intended maximum beneficial
use of those waters. Some of the state’s minimum numeric DO concentration standards exceed

5 mg/L (Table 4). The state standards are intended to reflect minimum DO concentrations for -
naturally occurring marine waters and, thus, concentrations below these standards are assumed to
be resulting from anthropogenic influence. This assumption may not be valid, however. First,
data to rigorously establish the pre-anthropogenic DO concentrations for local marine waters are
not available. Second, naturally occurring conditions can cause DO concentrations to be lower
than the state standard in some areas of Puget Sound because of individual station features.

Table 4.  Stations with low DO concentrations during WY 1994-95,

31in 1995

Station State waterbody class, # observations # observations
state minimum . DO <5 mg/lL DO <3 mg/lL.
DO standard ‘
BUDOO2* B, 5 mg/L. 2in 1995 110 1995
.EAS001 AA, 7mg/L 5in 1994, 2 in 1995 1in 1995
HCBO0O07 AA, 7Tmg/L 71in 1994, 11 in 1995 31in 1994, 10in 1995
HCB004 AA, 7 mg/L 10in 1994, 11in 1995  4in 1994, 9 in 1995
HCBO003 AA, 7 mg/l 2in 1994, 6 in 1995 1in 1994, 4 in 1995
PNNOO1t A, 6mg/L 3in 1994 1in 1994
ADMO02 AA, 7 mgfl 2in 1994, 3 in 1995
BUDOO05 A, 6 mg/L 1in 1994
ELBO015 A, 6mg/L 1in 1995
GRG002 AA, 7mg/l. 1in 1995
HCB006 AA,Tmg/L. 1in 1994, 1in 1995
PAHOO08F A, 6mg/L 11in 1994 _
PSS019 A, 6mg/L 3in 1994, 2 in 1995
SARQ003 A, 6mg/L 2in 1994
SKG003#* A, 6 mg/L. 11in 1995
SUZ001* A, 6mg/L

* not monitored in WY 1994
1 not monitored in WY 1995
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Understanding the natural processes affecting DO is important if human impacts are to be
detected. Local physical processes such as the input of low-oxygenated fresh or oceanic water,
stratification intensity, circulation patterns and mixing regimes, in addition to biological activity
(e.g., primary production, respiration, oxidative reactions), will affect ambient levels of DO and
its distribution both vertically and horizontally. Other factors affecting DO include sediment
oxygen demand and chemical oxidation processes.

A site-specific physical condition, such as sluggish circulation or proximity to oceanic deep
water, may cause one station to have lower DO concentrations than another station of the same
waterbody classification for reasons that are not due to anthropogenic impact. Alternatively, the
same anthropogenic impact, such as a certain amount of nutrient input, may have a much more
profound impact on the DO concentration of one station than that of another within the same
waterbody classification. Thus, each case must be evaluated with respect to the natural
characteristics of the location.

Low DO concentrations were largely constrained to near-bottom depths, where waters are not in
contact with the sea-air interface. Density stratification of the water column favors the
occurrence of low DO in bottom water, as it impedes mixing. Each of the sixteen Puget Sound
stations where DO concentrations fell below 5 mg/L experienced persistent or seasonal
stratification (Table 3), with the exception of PAHOO8. Further implications of density
stratification are included in the General Discussion.

In the following section, the severity and persistence of the low DO concentrations for the

stations listed in Table 4, as well as their physical characteristics (Appendlx B) and potential
causes are discussed.

Stations with DO Concentrations less than 3 mg/L

Budd Inlet

BUDO00O2:

WY 1995 Minimum DO conc. DO <5 mg/L DO <3 mg/L Cast depth
month (mg/L.) depth range (m) depth range (m) (m)
Aug 95 478 10.5 - 10.5
Sep 95 2.43 0.5-10 2-10 10

BUDOOS5:

WY 1994-95 Minimum DO conc. DO <5 mg/L. DO <3 mg/l. Cast depth
month (mg/L) depth range (m) depth range (m) (m)

Jul 94 3.80 7-11 ' - 11
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Stratification is persistent in Budd Inlet, with freshwater input from the Deschutes River/Capitol
Lake system. The DO and other water column characteristics of Budd Inlet have been well-
studied by Ecology (e.g., Eisner et al., 1994; Eisner and Newton, in prep.). Water quality varied
considerably depending on location in the inlet during these studies, with lowest DO
concentrations found towards the head of the inlet (e.g., near BUDO0O02 and farther south).
Dissolved oxygen concentrations at BUDO0O2 and other inner inlet stations monitored by Ecology
(Eisner et al., 1994) are often recorded below 5 mg/L., whereas DO at the mid-inlet station,
BUDOQOS5, seldom is. For the years BUD002 was previously monitored (WY 1977 through 1987
and 1990), observations of DO at or below 5. mg/L were recorded in every WY except 1986 with
many of the observations well below 3 mg/L.. In contrast, since WY 1973, WYs 1979 and 1994
were the only years that had similarly low DO concentrations recorded at BUD0O05. These results
show the danger of using mid-bay locations to assess low DO conditions.

Input of nitrogenous nutrients from a wastewater treatment plant was substantial until early 1994,
when nitrogen removal from the effluent (up to 90%) was implemented. Ecology’s focused
monitoring in Budd Inlet was conducted in 1992-1994 (Eisner et al., 1994; Eisner and Newton,

- in prep.). The effect of the reduction of an exogenous nitrogen source on the Inlet’s DO is
unclear at this time; sunlight and other weather-related variables where seen to influence
chlorophyll a, stratification and DO dramatically and these varied over the three years compared
(Eisner and Newton, in prep.). Sunlight (which drives organic production) was quite strong in
1994. In late 1996, the City of Olympia commissioned a detailed sampling and modeling effort
for Budd Inlet aimed at assessing DO and the Inlet’s capacity for effluent. Continued monitoring
of this sensitive area is recommended. '

East Sound, Orcas Islaﬁd

EAS001:

WY 1894-95 Minimum DO conc. DO <5 mg/L DO <3 mg/L. Cast depth
month (mg/L) depth range (m) depth range (m) (m)
May 94 3.26 28 -31.5 - 315
Jun 94 343 255-31 - 31
Jul 94 3.18 25-325 ' - 325
Aug 94 491 32.5-33.5 - 335
Sep 94 495 _ 26.5-27 - 32
May 95 4.84 32 - 32
Jul 95 2.17 27.5-32 29-32 32

Station EASOO01, located in Orcas Island’s East Sound in roughly 30-35 m deep water, is
seasonally stratified. A weak pycnocline (delta sigma-t <2) develops over the months of May
through September, from the surface to typically 10 m or less. Low DO concentrations were
observed during most of the summer in WY 1994 and in early summer in WY 1995. Since
monitoring at EASO01 began in WY 1991, the occurrence of low DO has been: two
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observations in WY 1992, one in WY 1993, five in WY 1994 and two in WY 1995, The annual
minimum DO consistently has been observed in July (except once in June), with concentrations
below 3 mg/L observed in WYs 1992, 1993 and 1995.

The early timing of the minimum DO concentration (July) at EAS001 is unique compared to all
other sites monitored. Minima in late summer/early fall are more typically found in Puget Sound
and reflect the accurnulated effect of stratification during summer and oxidation at depth of
organic material produced during summer. Organic production is high at this station, as
indicated by high levels of chlorophyll a (~30 png/L) during April-July in WY 1995, but this is
not unique to East Sound. The driving mechanism(s) behind the early timing of the low DO
event at EAS001 cannot be determined from the data in this report. Any nutrient point or non-
point sources to the Sound should be considered for a possible role in eutrophication.

The uncharacteristic persistence (five months) of the low DO in WY 1994 and its very low
concentration (2 mg/L.) in WY 1995 show the sensitivity of this area. This station has been
monitored for five years (WYs 1991-1995). Hypoxic DO concentrations were observed in
July 1992 and June 1993. Comparative analysis with historical data is highly recommended.
These recent data are somewhat suggestive of low DO problems; however, more intensive
information regarding this area and its dynamics is necessary to draw conclusions.

Hood Canal

HCB007:

WY 1994-95 Minimum DO conc. DO <Smg/lL DO <3 mg/L. Cast depth
month {mg/L) depth range (m) depth range (m) (m) -
Feb 94 4.06 13.5-16 - 16
Mar 94 2.97 10-21.5 19.5-21.5 21.5
May 94 3.62 10.5-17 - 17
Jun 94 3.49% 7-21 - 21
Jul 94 3.43 12 -17 - 17
Aug 94 1.37 14-21 16-21 21
Sep 94 0.65 11.5-195 12.5-19.5 19.5
Oct 94 0.18 75-17.5 85-175 17.5
Nov 94 0.71 4.5-17 65-17 17
Jan 95 -1.31 11.5-16.5 14 - 16.5 16.5
Feb 95 1.17 11-31.5 16-31.5 31.5
Mar 95 2.01 8.5-195 17.5-19.5 19.5
Apr 95 2.26 12.5-20.5 17.5-20.5 20.5
May 95 2.38 10-15 13-15 15
Jun 95 4.37 16.5-17 - 17
Jul 95 1.91 8-16.5 12 -16.5 16.5
Aug 95 1.14 10-15.5 11.5-15.5 15.5
Sep 95 0.99 5-34 8-34 34

Page 27



HCB004:

WY 1994-95  Minimum DO coic.

DO<S5mg/l. ~ DO<3mgl  Castdepth
month (mg/L) depth range (m) depth range (m) (m)
Oct 93 2.23 75-535 - 95-535 53.5
Dec 93 4.62 7-38 - 38
Feb 94 3.01 19-50.5 - 50.5
Mar 94 3.61 18- 50 - 50
Apr 94 3.60 24.5-51.5 - 51.5
May 94 4.11 20-50.5 - 50.5
Jun 94 4.04 . 7-52 - 52
Jul 94 3.45 15-45.5 - 45.5
Aug 94 2,63 15-53 30.5-53 53
Sep 94 1.48 9-46.5 11 -46.5 46.5
Oct 94 0.99 55-49 - 7-49 49
Nov 94 3.14 . 3-45 T 45
Jan 95 . 2.46 12-52 34-52 52
Feb 95 2.10 12.5-36.5 27.5-36.5 36.5
Mar 95 1.84 16-49.5 33-495 49.5 -
Apr 95 2.20 17.5-49.5 255-495 49.5
May 95 3.15 11-48 - 48
Jun 95 2.82 17.5-50.5 38-50.5 50.5
Jul 95 2.27 16.5 - 51 24.5-51 51
Aug 95 1.91 11-475 14.5-47.5 475
Sep 95 1.13 6-39 ' 85-39 39

HCBO003: _

WY 1994-95 Minimum DO conc.: DO <5 mg/L DO <3 mg/L Cast depth
month (mg/L) depth range (m) depth range (m) (m)
Jun 94 3.08 89.5 - 121 - 121
Jul 94 2.76 79 -122.5 113.5-122.5 122.5
Oct 94 2.85 105-78 25.5-445 78
Mar 95 4,98 96 - 98 - 98
May 95 2.97 85 - 120.5 117.5-120.5 120.5
Jul 95 2.90 21.5-119.5 116.5-119.5 119.5
Aug 95 3.51 15 - 107 . 107
Sep 95 2.15 9-101.5 12.5-38.5 101.5

Core station HCB004 is located east of the Great Bend of Hood Canal, just inside the sill located
at Sigter’s Point, in approximately 50 m water depth. This station is persistently stratified, with a
strong pycnocline (delta sigra-f ranged 4 to 7) typically located in the upper 15 m. Dissolved
oxygen concentrations below 5 mg/L. were recorded year-round: 10 out of 10 months in

WY 1994 and 11 out of 11 months in WY 1995." This is consistent with recent data: 7 out of
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10 months during WY 1993, 9 out of 12 months during WY 1992 and 10 out of 10 months
during WY 1991. Hypoxic conditions (<3 mg/L), however, were recorded especially frequently
in WY 1995 (nine months), as compared to four, two, five, and four months in WYs 1994
through 1991, respectively. Station HCBO0O7, located at the head of the canal in Lynch Cove,
showed even more severe DO conditions, with concentrations approaching anoxia in the fall of
both years. Station HCBO0O03, located north of the Great Bend, exhibited less severe but still
significant hypoxia.

Statistical trend analysis should be conducted on the historical and current DO data from S. Hood
Canal. Historical data from the 1950s and 60s (Collias et al., 1974) show that low DO was
annually common in southern Hood Canal in late summer and fall. Southern Hood Canal has a
naturally high primary production of organic material, due to the water-column stability and
nutrient supply afforded by the riverine input (Skokomish and Tahuya Rivers) and the lack of
disruptive mixing due to the sill’s protection. The highest chl ¢ concentrations recorded from all
stations monitored in WY 1994-95 were at HCB004 (39 pg/L in 1994 and 55 pg/L in 1995).
Decomposition of this large amount of organic matter, strong and persistent stratification, and
slow circulation due to the deep basin and an entrance sill are optimal conditions for a natural
depletion of DO. However, the influence of anthropogenic input of nutrients (e.g., via rivers,
leaking septic tanks, terrestrial runoff) on the phytoplankton production cycle and DO content of
these isolated waters is not established.

Three observations indicate the possibility that DO conditions may be deteriorating in southern
Hood Canal and that this change could be due to eutrophication:

1) Although thorough analysis of historical data needs to be conducted, there is an
alarmingly high frequency of hypoxic DO concentrations in recent data, including
occurrences even during winter months. Notably severe is that DO concentrations
<37mg/L at HCB004 were observed 9 of 11 months in WY 1995. During WY 1994-
1995, minimum DO values never exceeded 5 mg/L. year-round at HCB004 or HCBOO7
and remained below 3 mg/l. for all but a few months in WY 1995,

2) Over the period of WY 1991 to 1995, very high chl a concentrations (>30 pg/L) have
been observed in summer months at HCB004, when nutrient limitation of phytoplankton
growth in stratified waters such as these would be expected. '

- 3) Experiments conducted to test whether anthropogenic input of nutrients could influence
the amount of phytoplankton in southern Hood Canal showed that primary productivity
was increased as much as three-fold when nutrients were added to ambient water samples

- (Newton et al., 1994).

In light of the severely low DO concentrations recorded in southern Hood Canal even in
wintertime, further monitoring and study of southern Hood Canal are highly recommended. In
addition to historical trends, nutrient loading also should be assessed. Possible changes in the
flushing characteristics of Hood Canal (e.g., due to freshwater diversion) should also be
addressed.
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HCB006:

WY 1994-95 Minimum DO conc. DO <5 mg/L. DO .<3 mg/L Cast depth
month (mg/L) depth range (m) depth range (m) (m)
Jul 94 : 4.76 87 - 100 ~ 100.5
Sep 95 4.36 - 14-34 .- 52.5

‘Station HCBO06, a deep (~100 m) station located in Hood Canal near Bangor, was persistently
stratified with a typically weak pycnocline (delta sigma-f <2) in the upper 15 m, that became
stronger seasonally (delta sigma- >3 in May-Aug.). This station is the farthest seaward of the
stations monitored in the long, narrow Hood Canal. The seasonally occurring low DO conditions
recorded in Hood Canal in the 1950s appeared to originate at the head of the Canal, at Lynch
Cove, and spread seaward along the canal (Collias et al., 1974; Curl and Paulson, 1991} along a
density surface. Although the low DO concentrations observed during WY 1994-95 are not at all
severe, the horizontal extent of the spread of low DO concentrations may be increasing since the
1950s when it rarely was observed past Hoodsport (Collias et al., 1974). In addition to the single
observations in WY 1994 and 19935, low DO concentrations were also recorded in October of
WY 1992 and of 1993. The severity and extent of low DO concentrations in Hood Canal shouid
be assessed from comparative historical data analysis.

Penn Cove

PNNOO1:

WY 1994 Minimum DO conc. DO <5 mg/L. . DO <3 mg/L Cast depth
month ‘ (mg/L) depth range (m) depth range (m) (m)
Oct 93 0.25 7-155 11.5-15.5 15.5
Jul 94 4.25 ' 17.5-21 - 21
Sep 94 ' 3.12 10-20.5 - 205

WY 1994 was the first year that Penn Cove has been monitored by Ecology. Conditions in
October 1993 were nearly anoxic. Penn Cove exhibits persistent stratification with a strong
pycnocline (delta sigma-7 ranged 2 to 7). Because of the lack of monitoring data for this station,
it is not possible to evaluate trends. This station is recommended for further momtonng and
anthropogenic 1mpacts on the Cove should be carefully conmdered
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Stations with DO Concentrations less than 5 mg/L

Strait of Juan de Fuca

ADMO002:

WY 1994-95 Minimum DO conc. DO <5 mg/L Cast depth
month (mg/l) depth range (m) - (m).
Oct 93 .. 464 37 -57 57
Aug 94 4.81 44.5 - 51 " 51
Oct 94 4.46 37.5-58.5 : 58.5
Jul 95 4.85 56 - 59 59
Sep 95 4.66 49 - 61.5 61.5

PAH008:

WY 1994 Minimum DO conc. DO <5 mg/L.  Castdepth
month (mg/L) depth range (m) {m)
Oct 93 4.95 . 75-12 12

Station ADMOO02 is a moderately deep station (~ 70 m) located in the Strait of Juan de Fuca off
the Quimper Peninsula. Seasonal stratification is typically evident from May through September
but is not strongly developed, with delta sigma-f around 2. The pycnocline is much deeper than
most of the other stations sampled, not appearing until 40 m or more, and is vsually relatively
compressed. Low concentrations of DO were not substantially below 5 mg/L., were observed
July through October only, and were limited to the depths below 35 m (i.e., below the
pycnocline). Station PAHOOS, is off Port Angeles, but receives waters from the Strait of Juan de

Fuca. It is stratified only episodically, with a very thin surface freshwater lens appearing
sporadically (December 1993 and July 1994).

The low DO concentrations at these stations are natural and reflect the influx of upwelled,
naturally low-oxygenated Pacific Ocean waters that flow eastwards in through the Strait of Juan
de Fuca beneath a less-saline surface layer flowing westwards. Deep oceanic waters naturally
have low DO content due to an extended isolation from the surface and from respiration. Deep
Pacific Ocean waters off the Washington shelf at Copalis have DO concentrations as Jow as

3 mig/L (Landry ez al., 1989). When upwelling winds are favorable (late summer-fall), deep
waters flowing in through the Strait of Juan de Fuca will have low DO concentrations. This deep
water will shoal when passing over the sill at Admiralty Inlet and mix with higher oxygenated
waters as it enters Puget Sound. Note that low DO was not found at ADMOO1, south of the -
entrance sill to Puget Sound, where the lowest DO recorded during WY 1994-95 was 6 mg/L..
The minimum DO observed seasonally at ADMO0O02 has varied between 4.6 and 5.3 mg/L. from
WY 1990 through 1995. '
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Elliott Bay

ELBOI15:
WY 1994-95 Minimum DO conc. DO <5 mg/L. Cast depth‘
month : ~ (mg/L) . depth range (m) - (m)

August 95 495 86 88

This is the only observation of DO <5 mg/L at this station since Ecology’s monitoring began
measuring depths below 30 m (June 1992) and the concentration observed is barely below

5 mg/L. There is much anthropogenic impact on Elliott Bay, however. Continued monitoring of
this long-term core station is warranted though no problem is perceived.

Strait of G'eorgia

GRGOG2: ‘_

WY 1994-95 Minimum DO conc. DO <5 mg/L Cast depth
month (mg/L) depth range (m) (m) -
Oct 94 ‘ 4.89 89.5 - 96.5 96.5

This is the only observation of DO <5 mg/L at this station since Ecology’s monitoring began
measuring depths below 30 m (June 1992) and the concentration observed is barely below
5mg/L. This low DO observation likely reflects the signature of upwelled low DO waters from
the Strait of Juan de Fuca. The station is sometimes affected by the plume of the Fraser River,
which has a high organic load. Continued monitoring of this long-term core station is warranted
though no problem is perceived.

Possession Sound

PSS019:

WY 1994-95 Minimum DO conc. PO <5 mg/L. Cast depth
month ‘ ' (mg/L) depth range (m) (m)
Oct 93 : 4.94 : 595 . S 102
Jul 94 3.65 ' . . 82-865 86.5
Sep 94 : 4.60 56.5 -76.5 76.5
Oct 94 g ‘ 437 . : 24.5-39.5 39.5

Jul 95 471 84.5 - 95.5 105.5-

Station PSS019, located off Gedney Island in the deep waters (~105 m) of Possession Sound, is
persistently stratified. A strong pycnocline (delta sigma-f ranged 3 to 10) was common in the
upper 10-15 m, the result of a major freshwater source, the nearby Snohomish River. Ambient
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DO concentrations below 5 mg/L were observed in summer and fall, as were observed previously
(Newton et al., 1994); however, DO concentrations in July 1994 were lower than the previous
minimum DO observed (4.4 mg/L. in November 1992).

The strong and persistent stratification observed reduces this area’s ability for mixing and
therefore increases the potential for low DO conditions to develop. 1t is not known whether the
high chlorophyll a concentrations observed here (Appendix C) are stimulated by anthropogenic
- input of nutrients, but this would be possible in these persistently stratified waters. An
experiment conducted by Ecology during August 1995 in the Snohomish Estuary just east of
PSS019 showed that nutrient addition stimulated primary production significantly (JN,
unpublished data). That experiment was conducted in suppott of a total maximum daily load
assessment for the Snohomish River (Cusimano, 1995; Newton, 1995d) that is presently being
analyzed. Historical data from the area as well as organic material and nutrient input from the
river and other sources in Everett Harbor should be assessed to evaluate this condition.

Saratoga Passage

SAR003: - .

WY 1994-95 Minimum DO conc. DO <5 mg/L Cast depth
month (mg/L) depth range (m) (m)
Oct 93 5.00 17.5 119.5

Sep 94 4.78 37.5-62, 63-63.5, 64.5- 106
: ‘ 63.5, 67.5-68, 70, 97.5

Station SAR003, a deep-water (~122 m) station located in Saratoga Passage, was persistently

- stratified (delta sigma-z ranged 3 to 10) with the pycnocline typically comprising the upper
10-20 m. This station is influenced by several rivers. Saratoga Passage has consistently had one
to two low DO occurrences per year since WY 1990, with minimum concentrations ranging

4.4 to 5.0 mg/L. For the time period from WY 1978 through 1990, when measurements only
went to 30 m maximum depth, values between 4.2 and 4.8 mg/L. were observed in WYs 1979,
1980, and 1987. Depressed DO concentrations are typically observed in September/October.
Layering of low DO waters interleaved with higher DO concentration waters, as seen in
September 1994, also has been evident during previous wateryears.

The low DO concentrations observed may reflect a response to phytoplankton blooms, as )
chlorophyll a was occasionally quite high (e.g., 50 pg/L. in April 1994). Waters with DO below
5 mg/L were occasionally measured in Possession Sound or in Skagit Bay in the 1950-1960s
database of Collias ef al. (1974) during fall, but were not seen in Saratoga Passage. Whether
phytoplankton blooms are unnaturally high should be evaluated, as well as whether advection of
low DO waters from PSS019 northward occurs. The influence of offshore upwelling events on
this area may also be a factor., '
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Skagit Bay

SKG003:

WY 1995 : Minimum DO cone. DO <5 mg/L. Cast depth
month (mg/l) - depth range (m) (m)
Oct 94 4.15 3.5-20.5 . 205

Skagit Bay was monitored previously in WY 1991 without observed low DO concentrations.
SKGOO03 is located in the Skagit River delta area in persistently stratified waters with high
particulate loads. This single observation of moderate concentration in WY 1995 is most
plausibly natural, of high-production, high-stratification origin.

Port Susan

SUZ001:

WY 1995 Minimum DO conc. DO <5 mg/L ~ Cast depth
month _ (mg/L) depth range (m) . {m)
Oct 94 303 17-905 90.5
Dec 94 472 " 455-57 57
Aug 95 3.38 : 31.5-86 86

Port Susan is persistently stratified, with a strong pycnocline in the top 20 m. Freshwater input
from the Stillaguamish River maintains strong stratification with delta sigma-z ranging ~3 to 18,
This is the first time SUZ001 was monitored since WY 1988. Using different measurement
technology, monitoring occurred continuously at this station from WY 1973-1987 with DO
concentrations below 5 mg/L. observed in October 1973 (4.8 mg/L.), October 1974 (4.7 mg/L) and
August, October, and November 1987 (3.9, 3.9, and 4.3 mg/L). Although these DO
concentrations were not as low as currently observed, measurements were made to 10 m depth
only during years prior to WY 1989. The WY 1995 values approaching hypoxia could be natural
given the stratification and production of the area, but historical data should be consulted for -
interpretation. This is a sensitive area with respect to inputs of nutrients or organic loading.

Light Transmission

The profiles in Appendix C show % light transmission (transmissivity) with depth (m), as
measured with an in sifu transmissometer. The % light transmission at a certain depth indicates
 the particulate load suspended in that water. The light transmissometer measures the
instantaneous light transmission over a 25-cm path of the ambient water column. The % light
transmission decreases in response to increases in turbidity, since particles absorb and deflect
light. Suspended sediments and phytoplankton cells are the most common causes of increased
turbidity and are not differentiated by this measurement.
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In areas known to have strong bottom currents, low % light transmission values near the bottom
are caused by particles suspended from the sea bed. However, a particularly severe decrease in
the % light transmission at the bottom of a profile (e.g., WPAO0O7 in June 1994) is probably an
artifact, caused by contact of the CTD with the bottom sediments.

Within the water column, low % light transmission values are harder to interpret, since both
phytoplankton blooms and sediment plumes (e.g., associated with river runoff) cause a decrease
in light transmission. Profiles of % light transmission can be used as another indicator of
stratification, since robust mixing will homogeneously distribute particles. Well-mixed stations,
such as DNAOO1, exhibit few variations of this parameter with depth. Thin layers of reduced
light transmission at the surface can indicate particle load from river water, and this conclusion
can be confirmed by observation of the companion salinity profile (e.g., GRG002 in June 1994),
The dramatic reduction in light transmission in typical river water is shown by river stations
GYS004 and WPAOOG1, where light transmission is rarely greater than 20%. Low light
transmission also indicates high concentrations of phytoplankton, i.e., blooms. The high
phytoplankton concentration at HCB004 during August 1994 indicated by the 10 m chl @
concentration (36.9 pg/L, Appendix A), shows up as a distinct minimum in light transmission
(60%, Appendix B).

Light transmissometer data are best interpreted in concert with other measured parameters, to
confirm observations regarding stratification, river input, bottom currents and phytoplankton
concentrations.

Secchi Disk Depths

Light Extinction and the Euphotic Zone Depth

Secchi disk readings (depth of the disk’s disappearance) provide an indication of the penetration
of incident radiation (sunlight striking the sea surface) into the water column. The readings are
used to calculate an estimate of the euphotic zone depth, the portion of the water column whetre
there is sufficient light for photosynthesis. Therefore, a shallow euphotic zone means less of the
water column is available for growing phytoplankion. By convention, the depth of the euphotic
zone has been defined as the depth at which 1% of the incident radiation (I,) is available (e.g.,
Steemann Nielsen, 1975). Some investigators have used the 0.1% light level as the lower limit;
however, in temperate regions where incident radiation is not strong the 1% light level is an
appropriate delimiter.

Individual Secchi readings, recorded to the nearest 0.1 m, are listed in Appendix A for all stations
monitored in WY 1994-95. These readings were used to-calculate estimates of k, the extinction
coefficient of light, and of the euphotic zone depth.

The extinction coefficient, k, was first determined from the equation:

k (m™) = 1.6/ Secchi disk reading () ‘ (1)
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Equation (1) was originally derived by Poole and Atkins (1929) for the English Channel with a
value of 1.7, instead of 1.6. The value of 1.6 used here is based on empirical observations for
local Puget Sound waters and the work of Holmes (1970) who found this constant to be lower in
coastal waters.

The euphotic zone depth, or 1% I, depth, is derived using the formula for light eitincﬁon in’
water:

LA, = e @,
substituting 0.01 (i.e., 1%}) for L/L,, and solving for z, the depth (m) at which 1% of 1, is found.

Plots of 1% I, depths versus month for each station occupied during WY 1994-95 are found in
the top panel of Appendix C.1 for Puget Sound and of C.2 for the coastal estnaries. Deep
euphotic zones indicate the absence of particles. Shallower euphotic zones reflect suspended
particulates, but this can be caused either from sedimentary load or high phytoplankton
concentrations. Shown in the second panel of Appendix C are plots of chlorophyll @
concentrations (chl @, pg/L.) versus month. Comparisons of the euphotic zone depths with the
chl g data and salinity profiles (Appendix B) are necessary to aid in the interpretation of shallow
euphotic zones. Regardless of their cause, shallow euphotic zones restrict the distribution of
phytoplankton production, since adequate light for photosynthesis is available only in the
euphotic zone. :

Euphotic zone depths were generally very shaliow at the coastal stations. Many of the coastal
stations are located in rivers or in shallow embayments heavily influenced by riverine inputs wi
high particle loads. :

Some of the Puget Sound stations (e.g., BLL0O09, CMB003, HCB003) show decreased 1% I,
depths during late fall through early spring. These shallow euphotic zone depths are likely
caused by large quantities of suspended sediment associated with increased river runoff. The
presence of low salinities in the surface waters can be used to confirm this explanation. Many
Puget Sound stations (e.g., BUD005, HCB004) exhibit shallow euphotic zone depths during late
spring to early fall. These shallow euphotic zones are likely caused by algal blooms which are
often observed during this time. The presence of high chl @ concentrations can be used to
confirm this explanation. Many Puget Sound stations exhibit increased chl a concentrations
corresponding to periods of shallow euphotic zone depths (Appendix C).

Light Extinction Coefficient versus Surface Chlorophyll a Concentration

To identify the source of light extinction for a particular station, regressions of k versus surface
(0.5 m) chl a concentration were made. The regression results are shown in the bottom panels of
Appendix C. If light extinction was only due to phytoplankton and not suspended sedimentary
particles, then the regression slope would be positive and the fit would be tight (r* approaching
1). An outlier above the regression line (a higher value of k than the regression) would indicate

Page 36



non-chlorophyll containing particles which extinguish light. Lack of a positive slope implies
surface chl a concentration is not a determinant of the light extinction coefficient.

A shortcoming of this approach is that the surface chl a concentration was used instead of the
integrated vatue for the whole water-column. This can be a problem since chl a may not be
homogeneously distributed. For instance, if surface chl a concentrations are low (e.g., due to
nutrient limitation in the surface layer) yet a substantial concentration exists subsurface, the
“wrong inference could be made about the cause of light extinction based on the regressions of
k vs. surface chl a. Continuous profiles of chl a are not presently measured, therefore integrated
values are not available. Chlorophyll a concentrations at 10 m can be checked for indication of a
subsurface population; however without better vertical resolution, light extinction by a
subsurface population at a depth other than 10 m can not be ruled out as the cause of poor fit.

In spite of this crude treatment, some patterns are found that are informative. A positive slope
with a good fit indicates that phytoplankton biomass was a strong determinant of the light
extinction coefficient. This was observed in both wateryears at BUDCOS, PTHO005 and SAROQ03.
Outliers with particularly high light extinction and low surface chl a were seen most frequently in
the high runoff months of November through April at stations where riverine input occurs, e.g.,
PSS019, BLLOO9 during WY 1994 (Appendix C). ‘

Generally flat slopes can be observed for three main reasons. First, as mentioned, surface chl a
may not represent the total phytoplankton population. Second, chl a concentrations may be
consistently low throughout the year, e.g., ADMO02 and PAHOOS (1994). Third, non-
chlorophyll containing particulates (sediments) are determining the light extinction, particularly
when chl a is low, thus resulting in a consistently high value of k, e.g., SKGQOO1.

In the coastal estuaries at stations where chl a data were collected (GYS008, GYS016, WPA(O(4
and WPAQO6) the slopes are flat or negative and k is consistently high, demonstrating the
profound influence of river water sedimentary load in these estuaries.

Pigments
Chlorophyll a and Phaeopigment

The pigment chlorophyll a (chl @) is common to all organisms capable of photosynthesis. In the
marine water column, chl g indicates phytoplankton biomass. Note that since the cellular quota
of chl a can vary widely with light adaptation or nutrient level, chl a cannot be directly converted
to cell number or phytoplankton carbon, yet chl a remains the best indicator of phytoplankton
populations in common use. Phaeopigment (phaeo) refers to numerous degradation products of
chl q, including phaeophorbides and phaeophytins. In marine systems, these pigments are
primarily the product of zooplankton herbivory and less commonly from cellular processes.
Thus, marine water column phaeo concentrations indicate chl @ that has been degraded and are
typically indicative of zooplankton grazing.

Phytoplankton blooms (an accumulated high concentration of phytoplankton) require conditions
conducive to high growth rates in order to occur. Low incident radiation, lack of stratification

Page 37



(mixing out of euphotic zone), high levels of turbidity (light limitation), nutrient limitation, and
zooplankton grazing all prevent phytoplankton biomass accumulation and thus can lead to low
chl a concentrations. It must be recognized that chl @ concentrations (phytoplankton biomass)
are not a proxy for phytoplankton growth. The phytoplankton concentration is the net result of
growth and loss processes. Thus, the same concentration could exist with high phytoplankton
growth and high loss through grazing or mixing, as could exist with low growth and low losses.
Blooms occur when high growth is sustained in the absence of substantial loss processes (e.g.,
before grazing zooplankton are numerous, before nutrients or light limit phytoplankton growih,
before mixing washes cells out of the euphotic zone).

Results of the MEL fluorometric analyses of extracted chl a and phaeo concentrations (Jg/L) are
tabulated in Appendix A. Plots of the 0.5-m and 10-m chl a concentrations (jg/L) versus WY
month sampled are shown in the second panel of Appendix C. If comparing these data to
historical Ecology data note that chl a concentrations from samples analyzed prior to WY 1994
may be low by up to 22% because of the ﬁlter storage procedure (see Methods).

The plots of chl a concentration with time show seasonal patterns (Appendix C) which can
reflect the balance of growth and loss processes at each station. It must be noted that chl @ can
change on time-scales much faster than monthly, thus understanding seasonal patterns from
monthly data is not feasible. In comparing the monthly data, however, some trends emerge.

For most Puget Sound stations, chl a concentrations were higher from late spring through early
fall than in winter, e.g., ELB015, PSB003. In winter, light limitation and strong mixing (from
winds or lack of thermal heating) prevent phytoplankton accumulation. High chl a
concentrations, indicating blooms, tend to occur in spring (April- May) and fall (September-
October). Often the summertime chl a concentrations are of an intermediate to low value,
possibly reflecting nutrient limitation due to stratification. Some stations exhibited the typical
temperate phytoplankton pattern of spring and fall blooms, with relatively low concentrations in
summer, and lowest concentrations in winter e.g., DYEQ04, ELBO015.

Some stations showed elevated chl a concentrations and even blooms in summertime, and
therefore indicate that nutrients were not limiting. This can be natural, due to a lack of -
stratification allowing nutrients to be injected into the euphotic zone from depth, or
anthropogenic, due to an additional supply of nutrients (runoff, septic tanks, agricultural wastes)
to the euphotic zone. Blooms in summer as well as spring and fall were observed in BUDOQOS,
EASQ01, HCB0O4.

Stations with deep mixed layers (e.g., ADMO002) showed chl a concentrations that were low
throughout the growing season, reflecting a phytoplankton population with higher loss (mixed
out of the euphotic zone due to strong tidal or current dynamics) than growth. :

The chi a data for the coastal estuaries have large gaps that make interpretations of seasonal
pattern difficult. However, the dominance of the spring bloom is evident. The pattern appears
somewhat different than that observed in most of Puget Sound.
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Nutrients

Dissolved inorganic nutrients, primarily forms of nitrogen and phosphorus, are an important
component of rarine ecosystems since nutrients are required for the growth of phytoplankton,
the first trophic level of the marine environment. In seawater, several forms of dissolved
nutrients exist. Common dissolved inorganic forms of nitrogen in seawater include ammonium
(NH,"), nitrate (NO5’), and nitrite (NO,"), Dissolved organic forms of nitrogen (e.g., amino
acids, urea), not measured, also exist in seawater and the role of these forms in phytoplankton
nutrition is gaining attention (Antia ef al., 1991; Paul, 1983). Phosphorus also is found in
seawater in both organic and inorganic forms. The primary phosphorus form in seawater is
orthophosphate (0PO,>), which is the form that is most easily taken up by phytoplankton.

“Ammonium-N” is used here to refer to all ammonia-based nitrogen. This is common for marine
systems, as the pH range of seawater drives the hydrolyzation reaction of ammonia such that less
than 2% of the ammonia-based nitrogen is in its un-ionized form, NH;, (Grasshoff ef al., 1983),
with 98% as ammonium, NH;". Since dissolved ammonia, but not ammonium, is toxic to fish
and other organisms, this distinction is important. The amount of un-ionized ammonia can be
calculated from the ammonium concentration and the pH, salinity, and temperature of a water
sample.

The summed concentration of nitrate and nitrite is reported here. Chemical analysis of nitrate
requires a step to separate nitrate-N from nitrite-N. Since nitrite-N concentrations are usually
quite low, this step is often eliminated and both nutrients are recorded together as
“nitrate-+nitrite-N,” with the assumption that this approximates the nitrate-N concentration. If
ammonium is abundant, nitrite-N (an intermediary product of bacterial nitrification) can be at
detectable levels. Previous Ecology data (Janzen and Eisner, 1993a, b) directed the analysis of
this nutrient to three urban bays only, where nitrite had been detected.

Ammonium-N, nitrate-+nifrite-N, and othophosphate-P data for WY 1994-95 are tabulated in
Appendix A. Because nutrient samples are relatively expensive, sampling was not
comprehensive (Table 1). Plots of the 0.5-m and 10-m nitrate+nitrite-N concentration (mg/L)
versus month for WY 1994 and WY 1995 are in the third panel of Appendix C.

Low Nutrient Concentrations

Dissolved inorganic nitrogen, as opposed to phosphorus, is generally considered to be the
limiting nutrient in marine systems (e.g., Valiela, 1984). The opposite is generally true for
freshwater systems. While low ambient nitrogen concentrations can be associated with limited
marine phytoplankton production, this is not exclusively true. First, nutrients may not be the
growth-limiting factor. Light, which is often in short supply in local waters due to high latitude
and suspended particulates, may limit growth. Also, losses due to mixing or grazing may reduce
phytoplankton biomass such that the population production is low. Second, a nutrient
concentration may be low or undetectable, yet its uptake rate by phytoplankton and its resupply
rate to phytoplankton may be large but equivalent. In such a case, significant growth can occur,
yet because uptake and supply rates are balanced no accumulation of nutrients occurs.
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Experiments designed to determine phytoplankton production with and without added nutrients
are necessary to determine whether nutrient limitation of phytoplankton growth is occurring at a
given station.

Because low nutrient concentrations can be related to limited phytoplankton production, some
measure of the potential for this condition is useful. In previous WY reports (Janzen, 1992b;
Janzén and Eisner, 1993a; b), nitrate-nitrite-N “depletion” was defined as concentrations below
0.04 mg/L. (2.86 umol/L). This concentration cut-off was based on a model derived in a study
conducted by URS (1986) in Budd Inlet, and was applied to stations throughout Puget Sound.
However, several studies have shown significant uptake for coastal phytoplankton species at this
concentration (Kokkinakis and Wheeler, 1987; Raymont, 1980; Parsons and Harrison, 1983). In
addition, it is not possible to document nutrient “depletion” from concentration data because
some phytoplankton have such high affinities for dissolved nutrients that uptake occurs at
analytlcaliy undetectable concentramons (Hecky and Kilham, 1988).

Threshold concentrations for nutrient limitation of phytoplankton growth vary with species, light
and temperature conditions (Parsons et al., 1984)." Although the range for different species is
quite wide, a common guideline for where nitrate concentrations may be limiting to the
phytoplankton population is 0.014 mg/L (1.0 umol/L) (sée Goldman and Glibert, 1983), which is
at the MEL reporting limit (0.01 mg/L). Using the range of minimum nitrogen to phosphorus
(N:F) molar ratios necessary for algal growth in coastal waters, (between 5:1 and 15:1; Ryther
and Dunstan, 1971; McCarthy, 1980), the similar cut-off concentration for orthophosphate can be
calculated to be from 0.0028 to 0.0009 mg/L. These concentrations fall well below the MEL
reportmg limit of 0.01 mg/L for orthophOSphatenP

In summary, several points regarding low nutrient levels should be noted: (1) a concentration of
0.04 mg/L nitrate-nitrite-N is not deplete and is unlikely to cause limitation of phytoplankton
growth; (2) nutrient limitation cannot be assumed éven when nutrients concentrations are below
reporting limits; (3) phytoplankton with high affinities for dissolved nutrients can take up
nutrients at analytically undetectable concentrations (Hecky and Kilham, 1988); and

(4) photosynthetic dinoflagellates can undergo diel vertical migrations spanning the mtnchne
thus producing high b1omass during times of undetectable surface nutrients.

A thorough discussion of nutrient limitation in Puget Sound is found in PSEP (1991b), which
concludes that the few nutrient-addition bioassay studies conducted in this region have failed to
show nutrient limitation in the main basins and channels of Puget Sound. This would be
expected, however, since these areas are well-mixed and thus typically show adequate nutrients.
In contrast, some areas of Puget Sound have persistent stratification, restricted circulation and
can show nutrient levels below reporting limit for extended periods (e.g., small, narrow
estuaries). Nutrient limitation has not been investigated in most of these areas. Nutrient-addition
experiments conducted as part of focused monitoring by Ecology showed a substantial increase
in phytoplankton production with added nutrients in Hood Canal but not in the main basin of
Puget Sound (Newton ef al., 1994). Nutrient limitation has not been thoroughly studied in .
Washington State waters, but stratified waters are the most likely to respond to nutrient addition.
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In conclusion, while it is inappropriate to conclude either nutrient limitation or nutrient depletion
from nutrient concentration data, low nutrient concentrations for extended periods of time may
be indicative of nutrient limitation of the growth of the phytoplankton population. Other
information (e.g., results from nutrient-addition experiments) would be required for
confirmation. Nutrient concentrations at or below the reporting limit of MEL (0.01 mg/L. for all
nutrients) are referred to as “BRL.” In this report, the occurrence of consecutive months of BRI
surface nitrate+nitrite-N is used as an indicator of potential nutrient-limitation.

Nitrite-N (NO,-N)

Historically, a very large percentage of samples from Puget Sound analyzed for nitrite-N have
shown BRL concentrations (Janzen and Eisner, 1993a; b). To adequately assess nitrite-N
concentrations, a detection level of 0.005 mg/L should be achieved (PSWQA, 1988). Thus, in
1992 Ecology discontinued nitrite sample collection at all but a few urban bays until lower
reporting limits are available.

During WY 1994-95, Ecology sampled three urban embayments, stations BL1.009, BUDO00S5, and
CMBO003, for dissolved nitrite-N because historical data showed some concentrations above

0.01 mg/L. Dissolved nitrite-N concentrations were BRL in 53 of 57 (93%) samples analyzed in
WY 1994 and in 56 of 56 samples from WY 1995, The few times nitrite-N was detected, the
values were only slightly above 0.01 mg/L.

Ammonium-N (NH,/-N)

Ammonium-N concentrations in Puget Sound and the coastal estuaries were generally lower than
nitrate-+nifrite-N concentrations (Appendix A). BRL concentrations of ammonium-N were
relatively frequent 52% and 48%. These observations have been consistent in the Ecology data
and are typical of marine waters. Ammonium-N is the regenerated form of N and is excreted by
zooplankton (Dugdale and Goering, 1967; Valiela, 1984). Most phytoplankton assimilate
ammonium-N much more rapidly than other sources of nitrogen since it is the reduced form
(Parsons et al., 1984), and so it is rarely observed in substantial quantities in seawater. Its natural
sources include the degradation of organic nitrogen and denitrification. Because ammonium-N is
a by-product of degradation, it is found in high amounts in sewage or other anthropogenic inputs.

Stations with high ammonium-N concentrations could indicate the presence of an anthropogenic
ammonia source (e.g., sewage input). To facilitate evaluation, ammonium-N concentrations of
0.07 mg/L (5 umol/L} and 0.14 mg/L (10 pmol/L) were arbitrarily selected (Newton, 1995b}),
based relative to the historical maximum Admiralty Inlet concentration of 0.03 mg/L (2 pmol/L. ).
Thus, ammonium-N concentrations >0.07 and >0.14 mg/L are used as indicators of high and very
high ammonium, respectively. Stations with high ammonium-N concentrations during

WY 1994-95 were: BUDO0OS, CMB003, DNAGOI, EAS001, ELB015, OAK004, PNNOO1,
PSS008, PSS019, SIN001, and WPAOQL. Of these, onty EAS001 and ELLBO15 had very high
concentrations.
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Station EASO01 (East Sound, Orcas Island) had the highest ammonium-N concentrations
recorded during WY 1994-95. In May and July 1995, concentrations recorded wer_é 0.117 and

- 0.279 mg/L. (8 pmol/L. and 20 pumol/L ) at 30 m, higher than the nitrate-+nitrite-N concentrations
at the same depth on both occasions. The source for this high ammonium-N concentration is not
known. It could be from the natural degradation of organic material at depth, though the
concentration is quite high. The Orcas Watershed Education Alliance reported evidence of fecal
coliform bacteria contamination in East Sound via Eastsound Village’s storm water system’
(OWEA, 1995). In light of the significantly low DO concentrations (as low as 2 mg/l.) observed
at EAS001, both natural and anthropogenic sources of ammonium-N to East Sound should be
investigated.

The other station with a very high ammonium-N concentration was ELB015, with 0.151 mg/L at
0.5 m depth in Septembér 1995. Ammonium-N concentrations at station ELLB0O15 have never
been over 0.05 mg/L. since monitoring of this core station began in WY 1992. :

During WY 1993, station BUDOOS in Budd Inlet exhibited the most consistently high
concentrations of ammonium-N of all stations monitored that year. Values >0.07 mg/L were
recorded five out of twelve months, with a maximum of 0.148 mg/L. in May 1993 (Newton ef al.,
1994). In early 1994, the LOTT wastewater treatrnent plant implemented N-removal during
April to October for their effluent which is discharged into Budd Inlet. Water-column '
concentrations of ammonium-N in WYs 1994-5 are much lower than those from WY 1993, with
only one occurrence annually of ammonium-N >0.07 mg/L (0.85 mg/L in May 1994; 0.78 mg/L
in May 1995). Substantial differences in the water column nutrient levels before versus after the
change in N input by LLOTT were observed throughout Budd Inlet during Ecology’s focused
monitoring (Eisner and Newton, in prep.).

Nitrate+Nitrite-N (NO; +NO5-N)

Detectable nitrate+nitrite-N concentrations were generally observed at all stations from October
~ through March (Appendix C). Processes which promote detectable nitrate+nitrite-N
concentrations in surface waters are increased river runoff, low phytoplankton concentrations,
and reduced water column stratification which allows for greater mixing between nutrient-rich
deep waters and surface waters. Removal of nitrate+nitrite-N from surface waters is through
uptake by phytoplankton. '

Months with low nitrate-+nitrite-N concentrations (late spring through early fall) often correspond
with increased chl a concentrations (Appendix C), indicating nutrient uptake by phytoplankton.
Other factors that may contribute to lower nitrate-+nitrite-N levels during this time period are
decreased river runoff and increased stratification. An inverse correlation of nitrate with chl ¢ is
typical of marine systems (e.g., PSEP, 1991b). A correlation analysis of these two parameters
would require integrated values over the euphotic zone; the two to three data points (0.5, 10, and
30 m) in this database are not adequate for statistical purposes to infer nutrient-chiorophyli
relations.
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Of the 633 samples collected for nitrate+nitrite-N analysis in WY 1994, 16% had BRL
concentrations {(<0.01 mg/L). In WY 1995, 17% of the 817 samples were BRL. The locations of
these samples are in Table 5. Temporal and spatial characteristics of these samples show that
nitrate+nitrite-N concentrations were BRL most commonly during May through August and at
the 0.5 m depth. As has been found previously, BRL nitrate+nitrite-N concentrations throughout
the water column to the sea bed (0.5 m through the station’s deepest depth) were found in
Southern Puget Sound (OAK004, BUDO0OS) and in both coastal estuaries.

Nitrate+nitrite-N concentrations that are BRL for consecutive months are an indicator that
phytoplankton populations may be nutrient limited. Nutrient-limited populations are those that
would be most sensitive to anthropogenic nutrient inputs. That is, adding nutrients to these
locations would result in increased organic production that could subsequently lead to lower DO
concentrations. Thus it is useful to know where these locations are and how these nutrient
patterns may change with time.

The occurrence of consecutive months of BRL nitrate-+nitrite-N can be from natural causes, when
large spring blooms exhaust nutrients and stratified water-columns prevent re-injection of
nutrients from deep waters throughout the summer. Alternatively the same pattern can result
when eutrophication produces a very large phytoplankton bloom, part of which survives and
keeps nitrate+nitrite-N concentrations low (BRL) with time. One certainty is that in order to
have brought nutrients to BRL levels, the phytoplankton production must have been high. In
summary, although it is not possible to definitively interpret the cause of consecutive months of
BRL nitrate-+nitrite-N, this occurrence indicates areas that would be sensitive to eutrophication.

Stations with the highest number (5-6) of consecutive months of BRL surface nitrate+nitrite-N in
Puget Sound are EAS001, PNNO0O1, PSS019, SAR003, SUZ001, QMHO001, BUD005, OAK004,
and HCB004. All except QMHO01 and OAK004 are stations showing low (PSS019, SARO003,
SUZ001, BUDO05) or hypoxic DO concentrations (EAS001, PNN0O1, HCB004). Willapa Bay
but not Grays Harbor shows several months of BRL surface nitrate-+nitrite-N; the reason for the
difference in these two similar estuaries is not clear, but freshwater nutrient loads should be
evaluated. Neither estuary had low DO concentrations.

Samples with BRL nitrate+nitrite-N concentrations but detectable levels of ammonium-N are
typically rare in marine systems. Such a pattern would be suggestive of eutrophication, since
ammonium is the usual nitrogen form added from anthropogenic sources. About 5% of the WY
1994-95 samples (82/1450) showed this pattern (“N”" in Table 5). The locations for these
samples were evenly distributed geographically. Because of uncertainties with nutrient analysis
during this period (see Quality Control results), conclusions are not warranted. More typically
(103/1450) both nitrogenous nutrients were BRL (“NA” in Table 5), and in some cases all three
nutrients (“NAP” in Table 5) were BRL (57/1450).
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Table 5.  Stations with below reporting limit (< 0.01 mg/L.) nitrate+nitrite-N

concentrations 1994-95, Occurences indicated by “N” at a particular depth and month. Also

shown are the accompanying BRL observations for ammonium (“A”) and ortho-phosphate (“P”).

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Z
North Puget Sound:

BLLO09 - “04 NAP N |[NAP| N 05m

' 10m

BLLO0Y - ‘05 NAP| NA | NAP 05m

10m

EAS001 - 95 NAP| N N N |NAP| N 0.5m
{only) N | NA 0m -

30m

JDFO005 - ‘94 NA “NA 035m

(onlyj : 10m

LOPOOT - ‘94 NAP | NA 0.5m

{only) 10m

- PNNOO1 - 94 N NA | NAPINAP|NAP| N 05m

(only) : NA 10m

PSS008 - ‘95 N N N | NAP 05m

(only) 10m

PSSO010 - ‘04 NAP NA | NAP 05m

‘ ' ‘ 10m

30m

PSS019 - ‘95 NA N |NAP| NA | NAF | NAP 05m

- ‘ : 10m

30'm

SARQ03 - “94 NAP| N N |NAP| N N 05m

30m

SARQ03 - ‘95 N N iNAPI N | NA [ NAP 0.5m

10m

30m

SUZ001 - 95 N | N | NA | NA | NAP 05m

{only) 10m

30m
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Table 5. Continued.

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep - Z

Central Puget Sound:
CMBO0G03 - ‘94 : NA 05m
10m
. 30m
CMBQO03 - ‘95 N | NA | NA 05m
10m
30m
DYEO04 - <95 NAP | NA N NA 0.5m
(only) NA N NA 10m
' 30m
EAPOOL - 95 - NA | N 0.5m
{only) ‘ 10m
‘ 30m
PMAQOL - 95 NAP NAP NA | N 0.5m
{only) 10m
30m
PODO0G - ‘95 NA | N NA ‘ "05m
(only) N N 10m
QMHO01 - 95 NAP|[NAP| N | NA | NA | NP | 05m
(only) 10m
SINOO1 - ‘94 . NA | NA | NA 05m
- 10m
~ SINOO1 - 95 NA | N |NAP 05m
10m

South Puget Sound:

BUDOOS - ‘94 NA | NA | NAP| NA | NA | NA 05m
NA| N 10m
BUDOOS - ‘05 : NAP | NA N NA N 05m
NA| N N 10m
DNAQGO1 - ‘94 ' NA 05m
' ' 10m
. 30m
DNAQOL - ‘95 N N N 0.5m
N N 10m
30m
OAKQ04 - ‘94 o NA iNA| N | NA | NA | NA 05m
NA I NA | NA|NA | NAI|NA 10m
OAKO04 - ‘95 ' NAP| NA | N NA | NA 0.5m
NAP| NA | NA | NA | N 10m
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Table 5. Continued.
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep y4
Hood Canal:

HCBO0OO4 - ‘04 NA NAP NA | NAP! NA |  NA | NA 05m
‘ I0m
N 30m
HCBOO4 - <05 NA NAP|{ N |NAP|NAP|NAP| NA | NA N 05m
N NA 10m
30m
HCBOO6 - ‘94 NAP | NA NA 05m
10m
30m
_ HCBO0U06 - ‘95 NAP | NAP NAP| NA | NA | NAP 05m
‘ 10m
30m

Coastal Estuaries:
GYS016 - ‘94 NAP [NAP| N | NA 0.5m
NA N | NAP 10m
WPAQGOT - ‘94 N 0.5m
N N 10m
WPAQGO] - ‘95 NA 05m

: N 10m -

WPAQO3 - 04 NAFP| N | NAP 0.5m
' N N [ NAP 10m
WPAQO3 - ‘95 N N 03m
N N N N 10m
WPAOD4 - ‘04 NAP | NAP | NAP| N 05m
: N N | NAP i NAP| NA 10m
WPAQR4 - ‘95 N N N NA | NA 05m
N N N NA | NA 10m
WPAQD6 - ‘04 N NA NAP 05m
. NAP i0m
WPAQQ6 - 05 'NA NA | NA{ NA | NA 05m
NA N NA | NA N 10m
WPAQO7 - ‘94 N NA | NAP! NA | NA | NA 0.5m
| N | NA| NA I[NAP| NA | N 10m
WPAODO7 - ‘95 NA | NA| NA | NA | NA | NA 05m
NA N NA | NA N N I0m
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Orthophosphate-P (oPO>-P)

Orthophosphate-P concentrations followed the same general pattern as nitrate-nitrite-N, with
lower concentrations at 0.5 m than at either 10 or 30 m, and lowest concentrations from late
spring to early fall (Appendix A). Orthophosphate-P was BRL less frequently than the
nitrogenous nutrients, in keeping with its non-limiting role in marine systems. BRL
orthophosphate-P concentrations were observed in 14% of the nutrient samples during WY 1994
and in 10% during WY 1995.

A notable difference is evident in the nutrient dynamics of Puget Sound stations versus the
coastal estuary stations. BRL orthophosphate was observed in 6% and 7% of the Puget Sound
samples and in 47% and 23% of the coastal estuaries samples during WY 1994 and WY 1995,
respectively. Samples with BRL orthophosphate but detectable nitrate-+nitrite-N and
ammonium-N were exceedingly rare in Puget Sound (<1%) yet were relatively common
(10-20%) in the coastal estuaries. Nutrient limitation due to N versus P is sometimes variable in
estuaries with significant freshwater input. Samples with BRL P but detectable N generally had
salinities less than 20 PSU. Although, this observation cannot be used to draw conclusions
regarding nutrient limitation, a difference in the nutrient dynamics (linked with the significance
of freshwater input) for Puget Sound phytoplankton versus that for Grays Harbor and Willapa
Bay is clearly indicated.

Fecal Coliform Bacteria

Coliform bacteria are present in human and animal fecal wastes. Most coliform bacteria are not
harmful to humans, however, some strains are pathogenic, causing severe complications and/or
death. Even though most fecal coliform bacteria (fcb) are not harmful themselves, their presence
can serve as an indicator for pathogenic bacteria and viruses that also are in feces. Both point
(e.g., combined sewer overflows, direct marine discharge) and non-point (e.g., surface water
runoff from dairy farms) sources of fcb enter streams and rivers, and thus fresh water input is a
major source of fcb to the marine environment. Increased river discharge and runoff caused by
heavy rains often corresponds with elevated bacterial counts in marine waters.

The Washington State criterion for class A and AA marine waters states that the bacteria count
shall not exceed a geomeiric mean value of 14 organisms/100 mL, with no more than 10 percent
of samples exceeding 43 orgs./100 mL (WAC 173-201, 1991). This criterion is better applied to
more intensive survey data, where multiple samples are collected over smaller areas, instead of
the once per month point sample for each station that is presented here. Monthly data at a single
station are not well-suited for calculating “exceedances” since variation is inherently high with
fcb samples. ' : '

In this report the level of 14 orgs./100 mL. is used as an indicator of where contamination may be
of concern and is termed a high count. A second level of 50 orgs./100 mL is used to indicate
very high counts, where contamination may be serious. However, observations of high fcb
counts in marine waters may be quite erratic due to the short lifetime of fcb in seawater (1-2 d;
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Lessard and Sieburth, 1983). Further, the episodic nature of runoff events which can transport
fcb to marine waters implies that sampling these events will be improbable. The proximity of
sampling date to the runoff event will have a major impact on whether high fcb counts were
recorded. Thus, these stations are severely under-sampled with respect to identifying fcb
contamination and establishing interannual trends.

During WY 1994-95, samples from 16 stations had high fcb counts during at least one month
(Figure 6). Twelve of these stations are in Puget Sound, two are in Grays Harbor and two in
Willapa Bay. Very high counts were observed at 7 of the 12 Puget Sound stations; however in
all but one case (CMBO006), these were single events. ' Station CMB0O06, at the mouth of the City
Waterway, is the only Puget Sound station monitored that had pervasive or chronic fcb
contamination during WY 1994-95. Both Grays Harbor and Willapa Bay appear to have strong

- fcb contamination. Very high counts were observed at three of the four coastal estuary stations
and all four stations showed chronic fcb contamination. -

Many of the stations with high fcb counts in WY 1994-95 have also shown high fcb counts in
previous wateryears (Newton, 1995b). Samples from Budd Inlet (BUD(05), Commencement
Bay (CMB003, CMB006), Oakland Bay (OAK004), Possession Sound (PSS008/PSS019), Grays
Harbor (GY'S004, GYS008), and Willapa Bay (WPA0O1) have all had counts over .

14 orgs./100 mL during at least one month in each wateryear from 1990 through 1995.

Figure 6 also shows the seasonal pattern of when fcb counts were high. In Puget Sound, high
counts mostly occurred October through March, with the majority in November through January.
Wintertime high fcb counts have been common in Puget Sound and are associated with high
runoff, which transports fcb to marine waters. Summertime high counts are not typically
observed in Puget Sound and except for CMBO006 were not observed in WY 1994-95,
Summertime high fcb counts were not observed at any of the stations monitored during

WY 1990-92, though high counts were observed during WY 1993 (PSS019, CMB003, ELBO015,
SINO0O1 in July; OAKOO4 in June). These occurrences may have been linked to freshwater runoff
events that summer (Newton et al., 1994).

Fecal coliform bacteria counts were generally higher in WY 1995 than 1994 (Figure 6). This
correlates with the increased mean flow of rivers in 1995 versus 1994 (USGS, 1994; 1995) and
suggests the importance of runoff in transporting fcb to the marine environment. The SSS values
recorded in WY 1995 were generally lower than those of WY 1994 (Figure 4).

The coastal estuary stations have consistently higher and more persistent fcb counts than are

* found at the Puget Sound stations (Figure 6). The high fcb counts were observed primarily in the
freshwater-influenced stations in both Grays Harbor and Willapa Bay except for GYS008.
Although both Grays Harbor and Willapa Bay stations showed high counts throughout the year,
counts were often even higher in summer. In WY 1995 the occurrence of very high counts was
common, ranging three to five months of the year in both estuaries. Counts in Grays Harbor
were most extreme (>1000 orgs./100 mL). The fcb conditions at mid Grays Harbor (GYS008)
were particularly severe. These results are consistent with Department of Health’s classification
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Figure 6. Fecal coliform bacteria counts versus wateryear month for stations with high counts
(> 14 organisms/100 mL) doring WY 1994-95. The “?” indicates a sample was not
obtained.
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of “prohibited” status for shellfish growing areas in the west half of Gfays Harbor (Health, 1993).
This area includes numerous industrial and sewer outfalls. Further study should be made to
determine the source(s) of contamination.

Based on review of Ecology’s fcb data from WYs 1990 through 1995, areas with chronically
high fcb counts are Grays Harbor, Willapa Bay, and Commencement Bay. Presence of fecal
bacteria associated with wood (Klebsiella) may contribute to the high counts in these areas, but
the significance of the contribution needs investigation. Areas with high counts but with a lesser
extent of persistence are Possession Sound, Budd Inlet and Qakland Bay. These later areas did
not show significant contamination in WY 1994-95 but have in other years (Newton, 1995b).
Because of the inherent undersampling in these fcb data, more intensive sampling of these areas
would be reguired to assess conditions.

Quality Control

Quality control results for WY 1994-95 are summarized in Tables 6 through 8. In general data
quality was acceptable except for the nutrient analyses which showed poor precision and
accuracy. Two corrective measures have been implemented since WY 1995 which have resulted
in improved quality to acceptable ranges.

Precision

The precision of both replicate laboratory analyses (lab variation) and replicate field sample
analyses (field+lab variation) was estimated by the relative standard deviation of these replicates
(%RSD = (sample standard deviation / sample mean) * 100), as shown in Table 6. Below
reporting limit (BRL) results were not included in the RSD calculations. In all cases field-+lab
variation exceeded lab variation, as would be expected. The objective of 75% of the data within
the target RSD range for lab replicates was not met for any of the nutrients, but was for the fcb
and pigment analyses. The target RSD ranges of 10% for nutrients and 20% for fecal coliform
bacteria, chl 4, and phaeo are those established in the Ambient Marine Water Column
Monitoring Plan (Janzen, 1992a).

As with the previous three watéryears (Janzen and Eisner, 1993a,b; Newton et al., 1994),
dissolved ammonium-N laboratory replicates had the lowest percentage of samples that fell
within the target RSD range of all of the parameters (Table 6). Note that field-+lab variation is
also high. However, unlike previous years, less than 75% of the other nutrients meet the data
quality objective. Precision in nutrient concentration in both lab and field replicates was
unacceptably poor. Subsequent to these findings two improvements have been made. To
improve field sampling variation, nutrient samples are filtered immediately after sampling
instead of several hours later. This will eliminate random changes in nutrient concentrations due
to biological processes in the bottle (e.g., grazing, cell lysis). To minimize laboratory analysis
variation, MEL is running nutrient analyses with seawater standards instead of distilled water
standards. Changes in the refractive index due to salinity warrant using this procedure for marine
samples.
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Table 6. Relative standard deviations (RSD%) for various parameters. Shown in
parentheses is how field+lab and lab only variation was estimated. Shading indicates target
range for RSD%. Data below reporting limits were excluded. Only data from WY 1995 are

shown.

NO3; + NO; NH, oPO;,
FIELD+LAB LAB FIELD+LAB LAB FIELD+LAB LAB
(3 reps.) (2 splits) (3 reps.) (2 splits) (3 reps.) (2 splits)
n: 30 25 21 22 36 31
RSD %’ '
>10-20 40% 8% 29% 23% 44% 10%
>20-30 7% 12% 14% 18% 8% : 6%
>30-40 - 4% 14% 14% 6% 10%
>40-50 3% - : 5% 9% - 3%
>50-60 ‘ - - 5% - 3% 3%
>60-70 - - 5% - - -
>70-80 3% - - 9% - -
>80-90 - - - - 3% -
>90-100 - - - - - -
>100 - - 4% 5% - - -
mean RSD: 30% 13% 21% 24% 36% 13%
FCB ‘ CHL a PHAEO
FIELD+LAB LAB FIELD+LLAB LAB FIELD+LAB LAB
(2 reps.) (2 splits) (3reps.) (2 blind splits) (3 reps.) (2 blind splits)
n: 30 30 22 22 22 22
RSD %' ‘ - |
>20-30 3% 10% _ 9% - 9% 5%
>30-40 7% - 5% - 9% 5%
>40-50 10% 3% 5% 5% 9% 5%
>50-60 3% - - 5% 5% -
>60-70 - - - - 5% -
>70-80 10% 10% - - 5% -
>80-90 3% - - - - -
>90-100 - - - - - -
>100 7% - - 5% - 5%
mean RSD: 29% 14% 15% 16% 26% 16%
'RSD% was calculated as:

= (sample standard deviation / sample mean) * 100
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Table 7. Nutrient analysis check standard results for WY 1994 and 1995.
Standard Determined
conc. conc. ‘
Parameter n (mg/L) (mg/L) % error’
mean RSD range mean range
1994:
NH,*-N 36 0.500 0.496 4% 0469 -- 0.548 -1% 6% -- 10%
35 0.075 0.077 10% 0.060--0.105 3% -20% -- 40%
NO;s7+NO,-N 36 0.500 0.502 3% 0478 -- 0.523 0% 4% -~ 5%
35 0.075 0.075 8% 0.058 -- 0.088 0% -23% -~ 17%
oPO>-P 37 0.500 0.497 3% 0467 --0.521 1%  -T% -- 4%
36 0075 0072 15% 0.021--0.089 4%  -72% -- 19%
1995:
NH,*-N 38 0.500 0506 4% 0.460--0.546 1% -8% -- 9%
31 0.075 0.079 8%  0.063 -- 0.092 5% -17% -- 23%
NO; +NO,-N 38 0.500 0.515 4% 0472 --0.577 3% -6% - 15%
31 0.075 0.079 7%  0.069 -- 0.090 5%  -8% -- 20%
oPO,>-P 37 0500 0510 4% 0.483--0.575 2% 3% - 15%
31 0.075 6% 0.066 -- 0.081 2%  -12% -< 9%

0.073

1Percent error was calculated as:

= [ (mean determined cong. - standard co.nb.) / standard conc. ] x 100
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Table 8. Nutrient spiked sample recovery results for WY 1994 and 1995. The range of
acceptable recovery is 70% -- 130%.

% spike recovery’

Parameter - Year n mean -  RSD ' range
NH,"-N 1994 36 86.7% 15.7% 62.3% - 126.1%

1995 39 - 85.8% 14.2% 56.6% - 126.6%
NO;+NO;-N 1994 33 91.8% 16.3% 67.9% - 129.3%

1995 36 92.4% 23.7% 49.4% - 163.6%
oPO,”-P | | 1994 37 95.2% 17.2% 66.7% - 136.5%

1995 39 94.3% - 22.6% 53.7% - 168.1%

'Percent spike recovery was calculated as:
= [ (measured spike+sample conc.) - measured sample conc. ] / known spike conc.

The chl a and phaeo results show marked improvement over previous wateryears, with over 80%
of the RSD’s in the target range for all (except phaeo field + lab, which are inherently variable)
as compared with 60-70% recorded in previous years. Changes in sample preservation and
fluorometer calibration procedures 1mplemented at the beginning of WY 1994 likely account for
this improvement.

Fecal coliform bacteria displayed acceptable precision, with higher precision for laboratory
replicates (77% in target range) than for field replicates (57% in target range; Table 6). High
RSD values can be expected for fecal coliform bacteria data due to the frequency of samples with
low numbers of organisms. A difference in one orgamsm count has greater impact when total
organism counts are low. :

Accuracy

The accuracy of the laboratory nutrient analyses was indicated by the results of the check
standards of high (0.5 mg/L) and low (0.075 mg/L.) known concentrations analyzed with each
batch of nutrient samples processed (Table 7). The check standard results indicate good accuracy
(<5% error) for all nutrients when mean values of the % error are considered. However, the
range in the % error for most of the nutrients is quite broad and many include errors over 20%.
These results show a decline over previous wateryear results.

Note that check standards were not in the concentration range of the bulk of the marine data
presented in this report. The range of the percent error was larger for the low check standard than
for the high check standard. 'The bulk of the marine water ammonium-N and orthophosphate-P
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concentrations are below 0.075 mg/L., and it is not uncommon for nitrate-+nitrite-N
concentrations to be below this level. The accuracy of samples with concentrations lower than
0.075 mg/L is impossibie to determine from these data. ~

Perhaps a better indication of analytical accuracy within the range of the sample concentrations
measured is obtained from spiked sample recoveries. The mean, RSD, and range of the percent
recovery of nutrient spiked samples also indicate poor accuracy (Table 8). None of the spiked
sample percent recovery ranges were entirely within the acceptable range of 70% - 130% (S.
Lombard, Ecology, pers. comm.). These results also show a decline over previous wateryear
resuits.

Blanks

Blank values consisteﬁtly fell below the reporting limits for nutrients and pigments, as
anticipated. '

Sensor Verification Samples

Results of the verification samples for the in situ DO sensor ran by modified Winkler titration as
shown in Figure 7 are quite good for most samples. When the titration value was above 2 mg/L.
(n=72) the percent difference in the two methods was always less than 7%, but when it was
below 2 mg/L (n=2) the percent difference was 21-71%. For all 74 samples there was a mean
difference of -1.6%. When the <2 mg/L. values were eliminated, the mean difference was 0.0%.
These results confirm that the in situ DO sensor operates with a low and random error when
concentrations are above 2 mg/L.. When samples are under this value, the DO sensor gives
substantial overestimates of the true DO concentration, as determined by titration. This result,
shown by only two samples in these data, has been found consistently in other Marine Waters
Monitoring data. Manufacturers acknowledge this limitation is due to the slowness of the in situ
sensor to respond to gradients in both DO and temperature. Thus, the accuracy of the in situ DO
data was confirmed, with the exception that the hypoxic DO concentrations in this report are
possibly overestimates of the true value. '

Verification samples for the in situ salinity sensor ran using a salinometer showed excellent
agreement, with the percent difference for all 39 paired samples less than or equal to 1%. The
mean was 0.09% and there was no directional variation at any salinity. Thus, the accuracy of the
in situ salinity data is extremely high.
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Figure 7. Regression of sensor versus titration results for DO sensor verification samples during
WY 1994-95.

General Discussion

The data presented within this report can by no means be consolidated to a general conclusion.
One impression that the user of this report will hopefully obtain is the complexity and
interconnectedness of the data. Stratification, chlorophyll, nutrients, light penetration, and
dissolved oxygen data are all interrelated variables. With monitoring data that is collected over
large spatial and temporal scales, only gross patterns or differences can be determined. This
discussion is focused on stratification and its implications for water quality in Puget Sound and
the coastal estuaries.

Implications of Stratification for Water Quality

A thorough discussion of stratification and its impacts on DO and nutrients was included in
Newton et al. (1994). An edited summary is included here.
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The development of stratification within the water columm is significant because of the physical
barrier it presents with respect to vertical water movement. Turbulent eddies, driven by winds
and tides, cause vertical mixing of phytoplankton, DO, nutrients, etc. If, however, the water is
stratified, that is, its density increases significantly with depth, then the ability of turbulent eddies
to accomplish vertical mixing will be greatly decreased. This is particularly true at the
pycnocline, the region of greatest density increase, which is often observed in the top several
meters of the water column. Thus, stratification effectively isolates the surface water from the
deep water. When stratification is intense, two environmental conditions can be affected:
surface waters can become depleted of nutrients (dissolved nitrogen and phosphorus) and bottom
waters can become depleted of oxygen. This is due to phytoplankton growth in the surface water
that will deplete ambient nutrients, with no resupply from nutrient-rich deep waters, and to the
decomposition of the organic material in the bottom water that will consume oxygen, with no
resupply from oxygen-rich surface water.

The concentrations of both DO and nutrients in the water column are the net result of many
dynamic input and uptake processes. The relative magnitude of the transfer rates from sources
and sinks must be considered . Also, sources and sinks of these compounds can be from either
natural or anthropogenic processes. Examples of oxygen sources are photosynthetic production,
diffusion of oxygen from the atmosphere through the water column, and advection or mixing of
highly oxygenated waters into lower saturated waters (e.g., downward mixing of surface waters).
Examples of oxygen sinks are respiration (especially by bacteria which decay organic matter),
chemical oxidation-reduction reactions such as the oxidation of metals (e.g., rusting of iron) or
sulfides, and advection/mixing of lower oxygenated waters into higher saturated waters (e.g.,
upwelling of deep waters). Nutrient inputs into marine waters include dissolved and particulate
matter carried by rivers, effluent from sewage treatment plants, agricultural runoff, failing septic -
tanks, bacterial nutrient processing (e.g., nitrification), and upwelled deep waters. Nutrient
uptake processes include consumption by phytoplankton, bacterial uptake, and possibly the
adsorption of nutrients to particulates that eventually settle out.

Although stratification is necessary for phytoplankton growth it also optimizes the chances for
low DO concentrations. Conditions favorable for phytoplankton growth are sufficient light and
nutrients and some degree of stratification (i.e., to prevent mixing out of the euphotic zone.
Under such conditions, phytoplankton biomass increases in the upper layer of the water column
and nutrients are consumed as growth continues. Without a replenishing source, surface nutrient
concentrations decrease and can limit phytoplankton growth, causing a decrease in their biomass.
When a nutrient source is available to surface waters, however, phytoplankton production will
never reach a nutrient-limited state. Nutrient input can occur naturally through mixing, but the
mixing also causes light limitation thus preventing significant population increase.
Eutrophication (external increase in nutrient supply to system) of nutrient-limited stratified
waters can result in very large algal blooms and, after these sink, a correspondingly large DO
debt in bottom waters. However, the physical stratification of the water receiving the nutrient
input is important, since inputs to well-mixed water columns have no immediate effect.
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Depletion of DO in the water column can have a serious impact on marine ecosystems. The
degree of impact upon any given ecosystem may be dependent upon the intensity of the DO
depletion as well as the temporal and spatial stability/persistence of the depressed DO levels
(Llansé, 1992). In addition, the effects of DO depletion are both organism- and habitat-specific
(Harding et al., 1992). Certain species of fish are stressed by environmental conditions of DO
concentrations just under 5 mg/L (Kramer, 1987; Whitmore et al., 1960 ). Other species may not
exhibit stress at 2.0 mg/L (Pihl ez al., 1992). Benthic infauna and, particularly, molluscs are
more resistant to hypoxia (Theede ef al., 1969). '

Continual, or even intermittent hypoxic events, may result in a shift in species composition. Fish
may move away from the depleted area, or have higher susceptibility to disease (Smith ez al.,
1992). Motile species that are affected will attempt to leave the hypoxic area. Sedentary species
may be killed outright, or exhibit significant changes in reproductive rates and larval recruitment
(Llanso, 1992). The species composition of a given area may also shift in response to changes in
predator-prey relationships. Hypoxic conditions can initiate behavioral changes and
physiological stresses (Roman et al., 1993). The diel pattern of vertical migration exhibited by
some zooplankton to avoid predation can be interrupted. Copepods have been found to remain in
the pycnocline in an attempt to avoid a bottom layer of low-oxygenated water (Olson, 1989).
Hypoxia may also inhibit the hatching of zooplankton eggs, thereby reducing larval recruitment,
and suppress metabolic rates (Roman et al., 1993).

Thus, the net effect of oxygen depletion in marine waters may be a shift in species composition, a
decrease in population numbers and species diversity with a resulting decrease in amount and
type of biomass, a disruption of the usual predator-prey interaction, and a shift in the expected

trophic pathways. These combined effects can result in reduced availability and subsequent
harvest of marine resources. Because the consequences of eutrophication are large,
understanding its potential in local waters is important. The stratification index and other
indicators presented in this report are useful in increasing that understanding.

Indicators of Puget Sound and Coastal Estuary Water
Quality

Five indicators of envirommental condition were introduced in the Results and Discussion
section: (1) degree of stratification (persistent, seasonal, episodic, weak), (2) low DO
concentrations (<3 mg/L, <5 mg/L), (3) high ammonium-N concentrations (>0.07 mg/L,

>0.14 mg/L), (4) consecutive months of BRL surface nitrate+nitrite-N concentrations (three
months, six months), and (5) high fecal coliform bacteria concentrations (>14 orgs./100 mL,
>50 orgs./100 mL). A summary of the indicators is in Table 9; their co-occurence at stations is
discussed in this section.
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Table 9.  Indicators of environmental condition at Marine Waters Monitoring stations
during WY 1994-95, Additional information on indicators is in text. No data collected is
indicated by a “-”. : ' : :

_ ‘ . consecutive _

Station stratification’ low DO? BRL NO;*  hi NH,* hi FCB®
Puget Sound stations:
BLLO0S P X X
BUDO002 P X - - -
BUDOQO5 P x X X x
CMBO003 P X X X
CMBO006 P X
ELBO15 P X X X
HCBO06 P X X
HCB007 P X - - -
HCB004 P X X :
HCB003 P X - - -
PNNOO1 P X X X
PSS008 P X X X
PSS019 P X X X
SARQ03 P X X
SINOO1 P X X X
SKG003 P X X
SUZ001 P X X
DYEO004 S X
EAS001 S X X X
GRGO002 S X X
PSB003 S X
QMHO001 S X
OAKO004 E X X X
POD006 - E X

W X ' X

DNAQ0O1

! Stratification: P = persistent; S = seasonal; E = episodic; W = weak

2 Low DO: X = <3mgl; x= <5 mg/L '
*BRLNOs;: X = >5 consecutive months; x = >3 consecutive months
*High NHy: X = >0.14mg/L; x= >0.07 mg/L

High FCB: X =>50 orgs/100 mL; x =>14 orgs/100 mL
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Table 9. | Continued.

: consecutive
Station stratification’ lowDO? _ BRLNO;®

hi NH, *

hi FCB

Coastal Estuary stations:
‘Willapa Bay:

WPAQO1
WPAQO3
WPAO004
WPAOO6
WPAO007

<oty
b D >

Grays Harbor:

GYS004
GYS008
GYS009
GYS015
GYS016

i Bha~ o~ e~ Ris
1

pé

b
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Several Puget Sound stations exhibited hypoxic (<3 mg/L) DO concentrations (BUDG02,
EAS001, HCB007, HCB004, HCB003, and PNN0O1:; Table 9). All of these stations except
EASO001 showed persistent stratification, with EAS001 exhibiting seasonal stratification.
Likewise, for stations with two or more observations of low DO concentrations (ADMO0O02,
HCBO006, PSS019, SAR003, SUZ001) all showed persistent stratification except ADMO002. As
previously stated, the cause for the low DO concentrations at ADMO002 is the natural seasonal
influx of low-oxygenated upwelled Pacific oceanic water. Thus, observing stratification patterns
is a good indicator of areas that may be sensitive to developing low DO conditions.

Using stratification as an indicator, the other stations where persistent stratification was observed
(BLLO09, BUDGOS, CMB003/006, ELBO15, SIN0O1, and SKG003; Table 3) should be regarded
as areas where significant nutrient loading could cause low DO concentrations. Most of these
stations are bays near urban areas where development could increase. Single observations of low
DO concentrations were seen at BUDO0O03S, ELB0O15 and SKG003.

Regarding low DO, it must be stressed Ecology monitoring stations represent a single typically
mid-bay location in most bays. Conditions within the bay can be quite variable. Typically, DO
concentrations are Jower at the heads of bays than in the middie or outer portions. For example,
observe the difference between conditions at BUDQO2 versus BUDOOS, located ~ 4 km apart
(Table 4, 9). This pattern has been evident at other areas more intensively monitored e.g.,
Sinclair Inlet (Albertson et al., 1995), Hood Canal (Newton et al., 1995). The DO data presented
here are high estimates for this reason and also because of inherent sensor time-lags (see Quality
Control in Results and Discussion). R

Further information on nutrient sensitivity (i.e., where nutrient loading could lead to low DO)
may be obtained from the patterns of consecutive months with BRL nitrate-+nitrite-N
concentrations. In Puget Sound, the stations with three or more consecutive months of BRL
nitrate-+nitrite-N nearly all had persistent or seasonal stratification (Table 9). Stations exhibiting
5-6 consecutive months included all but one of the stations with hypoxia and many of the stations
with low DO. In Willapa Bay this indicator is observed but it is not associated with low DO.

The mechanism for this is not clear. In Grays Harbor there are few stations with nutrient data; at
these stations surface nitrate+nitrite-N is seldom BRL for consecutive months and low DO does
not oceur. ‘

A sub-set of the stations with BRL nitrate+nitrite-N for consecutive months (BUD005, CMB003,
DNAOO1, EAS001, ELBO015, OAK004, PNNOO1, PSS008/019, and SIN001) exhibited high
ammonium-N concentrations. With a few exceptions, these are the stations where high fcb
counts were observed (BLL009, BUDO00S5, CMB(003/006, ELB015, GRG002, OAK004,
POD006, PSB003, PSS008, SIN001, SKG003). Many of these stations are in areas with
significant freshwater runoff. Freshwater runoff can be a source of both ammonium-N and fcb
contamination.

In Puget Sound, physical forcing of biological response in a given area is strong, as was evident
from the correlation of stratification index with low DO occurrence. Similarly, climate forcing
of interannual variation is also evident. Freshwater runoff was higher in WY 1995 than
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WY 1994 and this impact was shown by the lower SSS recorded throughout Puget Sound
(Figure 4). Higher fcb counts in WY 1995 were evident and many correlated with precipitation
events (Figures 3, 6; note December 1995). The increased stratification afforded from the
increase in freshwater input could be hypothesized to affect the severity of the low DO
conditions. The occurrence of low DO in Hood Canal, a location with substantial freshwater
input, appears to fit this pattern, with 19 occurrences in WY 1994 versus 28 in WY 1995. In
contrast, East Sound which has no major freshwater input does not fit this pattern, with five
occurrences in WY 1994 versus two in WY 1995. At the other stations with low DO that were
monitored in both years occuirences were roughly equal. Other climatic variables (e.g., incident
' radiation, wind stress) not regarded in this report may also contribute to the intér-annual patterns
observed.

The coastal estuary stations show different dynamics than the Puget Sound stations (Table 9).
The lack of low DO concentrations in the coastal estuaries is significant, especially since the
river input maintains intense stratification at times. Tidal action in these estuaries is strong and
likely keeps DO concentrations well-mixed. Also, episodic wind mixing would be more
effective in these relatively shallow estuaries. Interestingly, the extremely high fcb counts
(>1000 orgs./100 mL) in these estuaries (GYS004/008, WPA001/003), which far exceed those
seen in Puget Sound, suggest that flushing is not completely effective or that the input of fcb in
the coastal estuaries is exceptionally large. High ammonium-N concentrations were seen at only
one of these stations (WPAQ01). Consecutive months of BRL nitrate+nitrite-N were observed at
different stations (GYS016, WPAQ03 and WPAQ04). Understanding the dynamics of the coastal
estuary stations will likely be difficult to resolve without conducting sampling according to tidal
stage.

Conclusions

. For the Puget Sound region in general, water quality as indicated by DO, nutrients, and
fcb appears to be reasonably good. However, there are individual places within the Puget
Sound region where water quality appears reduced (see below). Note, this assessment of
water quality does not include chemical contamination, plankton species assemblages, or
changes in flushing characteristics. Also, the representativeness of mid-bay stations can
be guestioned, and definite undersampling of locations within Puget Sound is
acknowledged.

. DO concentrations less than 3 mg/L were found at 6 out of 35 stations monitored.
Hypoxic conditions in southern Hood Canal, East Sound, and Penn Cove appeared to be
especially severe and approached anoxia. East Sound also showed high ammonium-N
concentrations at depth. Whether anthropogenic processes are responsible for the severity
of these conditions needs evaluation. Dissolved oxygen concentrations less than 5 mg/L.
were found at 10 additional stations, including Budd Inlet, central Hood Canal,
Possession Sound, Saratoga Passage, and Port Susan.

Page 63



High fcb counts were found at 7 out of 35 stations. Conditions at two of the stations,
both located in Commencement Bay, appeared to be seasonally chronic.

Based on the various types of data collected, several other stations showed a distinct
sensitivity and propensity towards lower water quality: Budd Inlet, Possession Sound,
Sinclair Inlet, Oakland Bay.

For the coastal estuaries, the water quality issue apparent is chronic fcb contamination.
. Conditions are severe in Grays Harbor and somewhat poor in Willapa Bay near the
Willapa River. Low DO was not observed in either coastal estuary.

Both the physical stratification and climate forcing play a large role in affecting water
quality. Well-mixed areas will show less water quality impacts than persistently stratified
areas. In view of interannual variation due to weather, the impact of humans on water
quality is difficult to assess. This highlights the importance of long, consistent time-
series databases and the need to incorporate existing historical data:

Recommendations

Low DO in Hood Canal: In light of the severely low DO concentrations recorded in
southern Hood Canal even in wintertime, further monitoring and investigative study of
southern Hood Canal are highly recommended. Study should include: analysis of
historical and present data to assess changes in the severity and extent of low DO
concentrations in. all of Hood Canal; identification of sources and magnitude of nutrient
loading; and assessment of possible changes in the ﬂuslnng characteristics of Hood Canal
{e.g., due to freshwater diversion).

Low DO and high NH;" in East Sound: Historical data should be assessed, if possible,
* to identify any changes in the duration or severity of low DO in East Sound. Five years
of monitoring data suggest-an increase in the severity of the low DO and the WY 1995
high NH," is intriguing. Investigative study should be conducted in East Sound to
thoroughly assess nutrient sources and DO dynamics, which cannot be done with monthly
data. _ _ _ N _

Low DO in Penn Cove: Because this station has been monitored one year only and such
low DO concentrations were observed, this station is recommended for further
monitoring. Anthropogenic impacts on the Cove should be carefully considered.

Fecal coliform bacteria contamination in Grays Harbor, Willapa Bay,
Commencement Bay: Six years of monitoring data show chronically high fcb counts in
Grays Harbor, Willapa Bay, and Commencement Bay. The presence of fecal bacteria
associated with wood
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{Klebsiella) may contribute to the high counts, but the significance of this contribution
needs investigation. Investigation should be conducted for all sources of fecal
contamination in these areas.

Sensitive urbanized bays: Persistently stratified, urbanized bay are particularly sensitive
to degraded water quality and should be continued to be monitored. These include Budd
Inlet (DO, fcb, NH,"), Possession Sound (DO, NH,", fcb), Oakland Bay (fcb, NH4Y),
Sinclair Inlet (fcb, NH;") and Elliott Bay (fcb, DO). All stations in this group are existing
core stations and will be monitored indefinitely. Conditions elsewhere in these bays and
inlets are recommended for study, since the monitoring stations often miss the more
severe conditions. Other non-urbanized areas with less incidence of poor water quality
indicators include Skagit Bay (DO, fcb), Port Susan (DQ), Port Orchard (fcb), and
Saratoga Passage (DO). The degree to which this second group of stations is affected by
anthropogenic stressors is not known.

Marine Waters Monitoring Program: Monitoring of physical parameters (temperature
and salinity) that allow assessment of the influence of climate patterns on marine waters
and their stratification should be continued.

Priority should be placed on entering historical data (e.g., Collias et al., 1974) into
Ecology database in order to facilitate evaluation of changing conditions.

 The adherence of nutrient analyses to data quality objectives should be closely monitored
to assess the effectiveness of the corrective actions taken at the end of WY 1995,

The depth resolution of chl a measurements should be increased via in situ detection
since phytoplankton populations are quite heterogenously distributed. This would also
allow integrated values of chl a over the euphotic zone to be determined.
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Appendix A
Water quality data for WY 1994-95 at:
| 1) Puget Sound stations

'2) Grays Harbor and Willapa Bay stations



Data remark codes used during Wateryears 1994-95:

Remark Code

J

UorkK

Definition

* Estimated value; compound was positively identified, but numerical result

is an estimate.

Compound was analyzed for but not detected at or above the report
value. The number reported is reporting limit.

High background of non-coliform growth: motile, spreading colony
which may overlap and mask E. coli colonies.

High background of non-coliform growth: non-motile, discrete colonies
that may overlap and mask E. coli colonies. '



Puget Sound stations



£90'0 A0100 [241 o'ce gU L3 8L £CEL FAR 1 A4 e 5061 1Z/60NG

££0°0 A 0100 galgp - ovi - 08% 1't8 CYTRN £ 81z LIRS 2N 1 1 ¢ o cost  IzZisows
1500 o0 o 0t 00'g (Y7 v8 X::: B L 8¢ LTX 4/ e g7, 0 el izlsowe
owo'e 81010 8810 _ 88 58 €L 8¢ BI'E2 woe L ot ozvl  Slieons
0D A0I00 8’0 w0 00y (47} kL) g1 8L 1822 geE U 0L Sisl  SUE0HS
870' #0100 _ 561D 880 03 1'e8 Le 08 ¥t nt 81 (g avee 9 0 Oivt  SHBOS
000 1100 ©ovlo 861 88 oL .8t uw veez L1 0 OtZL  LLIONG
£L0°0 100 vl 190 ooe o8 V18 18 82 11414 ez T 0 802l idicoivs
1500 X0100 £80°0 PUI 1 08 g2 el . 88 nt 08 8L'1z 888z 6% o ooz iHioe
£100 - 8100 Lo 408 88 8 YR 14 8005 604 g SOB1  OTIB0IVG
£100 8100 880'0 620 eV - 108 gte 98 8L EC2L wez VU 0 OOEL  OZ90ibE
8100 ALY 1600 1990 LY ve, . 08 Bi 1B 1! 7] 344 038z L1 g 59Tl OZISOWS
1600 rALE (e : 8L . 608 z8 X7 872 162 88 0B GEZI  6DISOHG
oE00 ElCD (e - oes 0z8 L gyl L8 08 8922 tvez  ZoL 0L DEZL  6O/SDAYB
S£0°0 L100 - lere oeol 008 08 £8 g8l oM 1 1'e ez vee. 601 ¢ 5z 6OSOis
: ‘ Y ze8 £8 Y 9622 996 68 05 S¥Bt  BLBORS
{00 %oine . ELiD 1zo 00's 678 (4] ze o8 iz £0'82 06 0f Oyl HIfORG
ezoo %0100 8L EZ0 oy &8 Vi  9en 68 A 08 Be'1z oLLe 4] ¢ SeEl  viiohe
£80°0 X0100 8260 _ o'ta '8 88’ 81 6y'ee 8662 g8 0 OIEL  VilEONG
300 20100 5860 8z0 650 gEe 816 88 LY 8L vE6e g8 0 S0Ct  YLEOiv8
00 X010 8280 €20 80 Le8 88 ree L B T Y] 1474 1882 8B 0 O00El  Vligois
1o X0i00 BYE'0 1 L 08 8L BEEL 60°0¢ 78 0 O€L  BORZONS-
8lo's X0100 lggs’ 229 2o 028 1'ee 0 8 WeL £1°08 z8 01 gicL  BORG/E
L0 Nole bL60 o 90 8’18 98 1'ag I 1t Y] 2% pioe 8 . 0 DIEL  BOROWE
oo A0100 0560 8'6¢ vie ot e ape - 6goE U8 0 gzeL wLRLEe
LoD AOLOD 8L 0z S0 41 £18 re Lt 89'eZ 808 1B oL 06l HLRZLES
650°0 Aewe  Cesew we £ ] vt g8 e TR ¥ 09°EZ pa'08 26 0 8isl  VIZMES
2500 Nowe 8920 . zu8 0L 98 LTI 14 woee  9u o SZEL  LMoMss
2500 20100 S 1 90 - 10 998 4T s Y sZ6z 090E @1 e OZEL  Loles
£90° X000 6420 B0 Lo o8B TSN U TR 1 i 82 1714 L R 4 6 giEl  iloige
(uw) (oW hisw  (ewl (en) {ven) W (VoW (woos) C ctevwais)  (nsd 99300 (W) (IVO0T (QOIRWIAA)
$8i0 s8I0 ssig SsIO . SNVBL HNLYS I #1430

4Y04OHING NCHN'SPHN NTON ZONWREON BOIMd  THAYIND  IHOM . " IHOJ3S o0 00 N02J33 W ALISNIG  AMNIVS  dW3L  HILVM 3WH 3IvD
s 808 £ls ie9 Bizze Ll 7 8L 10 ooe  BiglE OOy (T

viezzl A Bepl BNDT 108y sfp s Bep) ¥ C | WiRd YA e Apwaupy 0OV

;uoness



8300 LA S {7 . B . L't8 EL ] L I[4 74 9518 ol 6e 00zt \zZiBoive

£t00 8800 . . 82 ol . 081 68 6’58 8 - ¥ S 19'ie g0l 0 a9t 1z/eoivE
190c e0e 81E0 L) oL s ol 1'g9 78 ab 'L a0'vz Ve 14} L oatl  sZieoie
€809 vineg ¥24:] ¥a8 LY L'g Ll 14 74 e 501 g ovzL  SHeois
17740 0109 9120 Lo 114 [4:!] 'L g9 . ¥ 5967 ug'ce (42 0l S8Z1  sileoha
1500 A0W00 A 0¥a- 8680 0es ol 18 63 fl L 4874 A i1 R i} 0 opzl  4ifecivs
8ioo alo0 gelo &8l A 7 89 e 98'EL g0°ie gl 0£.  03tl  Ozigoiks
£10°0 8180 6L10 g4 {1747 0L Vet 1L L 1414 98'9¢ g0 0L S¥1L OZisoNS
0200 - E180 sgee a2e 6E'0 '8t o 808 e Al &l gaez | egue 80l g obit . 0ZIS0iv6
A010°0 %0100 AN ] L 808 g8 el 8L 69°€l 8808 {8 DR 1144 S 1Y
ozoe #0100 veLo okt Tl ¥'i8 878 LY ¥ 6867 850E L8 gt gizl  vifvois
£20'0 Aoleo L/ 580 L S A & 114 i 08 At 8L 69t 85°0¢ {8 8 Mz vivOS
1800 A0100 1EEa £Z8 i'is8 ¥ 6L 89°€¢ ve'ge 8 {11 osit  vlieone
1|00 - Holoo L0 e0 ev'e ¥4} g8 ve . g ggez se'oe 18 0L syl blEORE
800 Xoioc 244 920 1o Y] o8 68 g8 it gL 8gee veoE 8 g okl bliceibs -
. aeL N: 74 L Y4 8t 1§74 e 1'g oe 5951 BOIZOAS
‘ £08 0'ch Lt oL e agge 08 0t 0%il  60/Zok
. . gu8 918 Y S 1 -¥4 AR q40e 08 ¢ eyl 80R0NvE
800 Aol ~ REE0 : /4 1t 6t 't [1/4 /4 Bi'le g8 g eazi  viizues
0L00 b.1:17i 1 8¥6'0 050 izo 8'5¢ a Les oo LL . 9 Elte 98 ol g8l ifZies
830'0 b 1131k , vaee \wwa g g6t .98 a8 gL Al oL a'vi glie 98 0 oals  vizlies
8500 Zioo ZiEe 4 : £48 £ &l 8Lve - e ve . 0g 0021 Lilolics
8900 #0100 : BIE0 &' (44 560 g'qg e gL 11474 §eie £01 ot agil  LHiGiige
w,m_._.e A0i00 2820 qe'¢ e L qEl 34 L8 £ gt 03'ed 080t virL o 0stl  1tioiies
{igw (Ho®l - (vow) i) vam {vonl (W (%} fwew)  {IwoeL/) - o) {nsdl {3930} W (200 (COTWWIARY
S50 Ssid §sia §sig . ¢ Shvit ~ UnLvs i . Hld30
04 0HIUD NEHN'SOHN NZON -ZONWEDN QI403Hd  THaHTHI JHAIT  H333S i 0o - noaod W ALISNIG  ALINMVS  dW3L H3IVAM . dWIL 31vE
ue 08 i 1e8 glZte 131445 174 8L LOE 00e figie ooy osy el
5082l i1 oy Bep ONOY gtiey A vy Bep) 1y : . spnsujusg mhuing - Joup AYSHUPY UMON  ZOOWGY

- © ueNms



29907 - 5200, g 800 e 08 374 : g8l g8 o n—.NN. F14:74 A 8 sbel  80/eOfe

000 8100 X0i0D €400 gl Y 660 ey 88 . T8 ni 08 a0'sz a8 6% 0 OFEL  S0iBOi8
oo 1159 1810 gt oy §0L . L 89 8L 1822 oo vl ol 0%zl lo/sos
9100 1500 000 XN0I0G 08l 082 £o8 oy B LT nt v8 £0'12 wez  zal 0 g2t 10/BORE
" 1£00 0200 " es1n oL 08¢ Tu 881 £l LY 8.2z sz 8ol oL - 06ZL  SOMONS
AOI0  %0I0D NOIGD 0B ov's 882 T s gol ni 98 TS VRN 71 B V' 6 9zZ1  SolOie
6200 8500 XOWD b0 097 ~ 08% 98 88 gL 8L y06Z  O0CE 10l 0L Okl BOISONS

“A0100 SI00  NOI0D  NolD 600 By £ g8 g0zL Lol ] £6 Wiz 982 en ¢ sepl  Gojoons
8£0°D £I08  NOIBD Hig Wl syl 989 488 ¥a a8 BBZL Fry:7A s 8 992} Z0/%0/k6
8100° OO0  NOIBD  £600  NSOD  OLLZ 8Ly DR ' BT CUR T4 74 ez 80t 0 0sTi  Zoisons
1200 8100 £ELD 8y oLt vl B <7 T 08 wz £0'67 68 L swt o Lbobs
NOIO0 - X0I0D NOIBD  IbO (T TR V' ge  lop 2ol ¥ 58 8’81 gvbz 60l - 0 0ZZL  1LivOhs
LLO0 Xol00 8980 8y'0 6E'D et ves 0B YR A 81'0¢8 g2 L K0l COEOnS
600 9100 . lavo £90 0zl g 60 gml gl 8¢ YR Y | W} 1 1’8 ¢ Ovl  colkons
000 NOI00  NOIOD  $8ED 7’0 81’0 T8t Y7 74 Iy 8962 ge'0e £ 0b  ogel  lzievies
£8090 8100  NOIOO  OV0. 81D 80 £ Uy 788 6% 1 8L - I 81’62 0t 0 szel  lzees
(VoW tiowl  (vew)  (vew) (o) fiom (% W (% W (IwWoous) wvwost  (sdh (9830 (W (Wo0D (0DMWIM)
$810 gsie-  ssi@ . ssio . SNYHL- HNLVS w K110 .

dPOJOHIND NCHNBVHN NZON -ZONBEON DdDINd  THAWIHD - IWDIT D238 OO 00  NDO393 W0 ANSNIG  ALINAIVS  dW3L  U3LVM 3AN V0
L8 808 £18 s sz M2z vt 8t 166 o0e-  GIOIE  oOF o8y ol N

geLeel - i upo Bep) gNDT Tiysr ANuwBep) 1y . ‘ ‘snouszy Jujod - heg weyluyieg goa118-
ETIILIY



5500 el 20100 W00 oe'l gos gL i 0s 8L $E1Z 8ret isl ol 998  c€liB0iv6

0900 NOMKD 010D  NOLOD 09t ool 808 98 glet Lol £ 18 oz 9987 98t 0 086 Eils0iv8
0800 TWO M0G0 XOI0G NS00 e . ol oooi  8lisoits
8v0'0 A0I00  NOLGD  NOLD X400 gL e . n - 0 S48 8LB0IVE
pLo0 N0IC0  XGLOC  ¥OIOD X800 0608 LY v 8E v LTa Y 11414 A7) ot 556 BilLOWS
0200 NOIG0 %0100  Noloo 800 ocY a6l ay Lvel vl ni £8 £0'6l 0E'LE 961 0 pag - BliLORE
9100 LI60 AOloe  si00 i1zo 082 gL9 79t wm (4] wie £0'6Z 0el ol o8k 0Z/90/v8
AOIC0  X0I00 NOIBD  Xoioe 980 01 g8 v'g 9851 ¥4l b1 £ 6081 e 1oz 0 Sigl  0Z/aoks
000 9800 N0 080°C %90'0 o'zl 9L £val 98 4 )14 el ]} ok Bl/SORS
9700 NOIO0  NOIDS  N6100 .  N900 018 88 B gopt g £ 18 £707 oz el 9 qc8  81/50/6
o500 ¥00  N0IBD IO 042 oozl 58 o0t v 08 00 99'82 004 8 98 GZiONS
8109 AOIOG  NOIDD  X0L0D o8t 037  toL y o8l gl 118 8 e 1592 ¥ ] ov8  Gziole
8900 000 W00 [8ED ov'a 0o'l 0'se g8 e YR | ¥ /] av'eL 98 L 0z0L  ezicons
8160 oo oloe  8seo 120 ue {stL 58 ou lt 08 P 11 6897 £8 0 8l0i  ETIE0S
900 . Li6o : ] 89 ov'e g8l £68 L8 8¢ e LIN 4 s o 8100 $ZiZoive
680°0 100 8y ol 08¢ 058 gy 696 Y] { 8L 0802 682 8 N 11T 74741 ]
BLOD 100 X000 8En A ol gL g8t Y 9L - W EveT 68 ol S001  (ZiOWS
(o 500 XO0I00 1660 e 0g'l '8 o8 3] £8 t ¥ e £9'82 88 0 000l LZiLOWSG
vL0°0 V800 X100 €820 90 ov'e gl . teL g e [4 X 14 8962 ¥ ol SE0F  GLIZLIES
980'0 8%00 - 0I0D {64 (b4 030 A7l 08 L8 98 - il re 55°1Z 9L o8 0 0801 GiRiice
000 oo - 8wo +8D ovg 8 £58 L B wu 88'62 ZH i pzst  eLLLES
oo oo ‘ 2z o't 08y el £y 1'es 0o ] gL wee 806z Tl g 1T TR THRT
¥800 I 11 N 180 oLl gee [RT] 8L ot oLz £L6T X7} ot - 0L6L sol0Lice
2900 00 NOIOD - LL00 o8 141 (YE] Lz 368 g l ¥4 1812 8562 vl 0 q008  80I0liEe
(s} Hou) {vow!  (uaw) {van) (em W W (row}  (WNooLsl o vwaiss asdd 99300 (W (300 {QGWAIRA)
8810 ssla . ssia ssia ¢ SNVHL Hnivs N #1430
Y04 0HIED NEHNBYHN NZON -ZON'SCON 0d0IHd  HAWIHD  IHSDT  {H393S (1] 60 - NMe293 B ALISNIG  ALNIVS dW3L H3IVM IWL 3Lvd

149 608 tig Le9 sizze wzze 74 8t il 00g 8isie ooy 08y ol

093 2z1 A vjw Bep} 9NDT SG0 LY N uwe Bep) 1y jroyg wedwidig - 38| ppng spoans

OIS



LEQD #0100 MDIDD  EBLD . 1'i8 708 oL N1 e8iL @& - 8 0e §Z¢1  EL/SOIKG

8200 R0i00  Neloo . 1Zi0 130 Y4 618 788 L13 6L BYEL £7'08 Vel ] 50pL  ELBOIKE
[4%]) A0109 1106 8200 oL - ool iyl £6 (§1% L1 £ 08 8612 1] 414 6l 0 ooyl elisolbe
. . l'ig A gL 6L oz zi'oe i 7AY oe GhGlL  BZIBOIVE
gyl Lol 98 1'8 i1 86'6Z el ol ov0L  fZiBOIVE
A 805 8¢ 1§14} {0l i8 1002 e gyl 0 oe0l  BZis0ive
radiNi} A0i00  MoiKs IO . ot OELL.  Bi/BOIvG
{200 A6ioe  dowed sl 500 DELl 0l qZi1  9uigoive
EI0°0 CXGI00 XDISD  H0iDD 1500 ;114 g0 . 0 ozit  oLisoive
4200 X0i0e NOI00 LED 688 £68 6L 6L yady 8.6t LA oe oevt  BLILOIVE
%00 jzoe o datoe 1610 . 820 114 58 LYY o8 U8 T4 A L9562 521 ot azpl  8LILOIYG
108 A0100 000 8I00 N900 el 678 1] §:141 B0l ni 78 az'oz £0'LZ g4l ¢ . azyl  aLiloive
1100 6700 Aolge  slo g'ie : (41 '8 g £8tt 96t 601 - o 0Egl - OZ/BOIVE
5100 oeoe Ao wiD {59 ot LiL 1| S X 8 Ve evet (31} o 9791  0Z/B0/46
X0iB0 L0 - NoleD  elod . 990 ey T4} 8y el (41 Al 78 91 i1ee gz 0 0Z81  0Zis0ivE
8500 izoe Aolgo BIZO . 988 L'gs 4] &L a9t Gv'6l ' ae S0kt 8LE0IVE
8500 gE0'G Aclo0 620 ove 180 a8 6001 - ¥6 . 8L 8922 12414 68 o 0obi 819048
shoe 1so0e b Eiiti) N TAY o oed o8 g g0l 8% 4 Y1 eati go'61 43 -0 oqel  8l/50Iv6
180°C doled HOoe  GeTo §'e8 808 g 8L LT A ghez 08 oe gzbi  seivoive
8400 joled  Noi0s 612D ozl goor . E£08 188 18 &L 0s2t L1414 4 ol okl STiVDIVG
ied0 AGGD NGOG pH10 'l el ges ge gt ELi £ i ¥4 1) 1414 ol i aiyl  azivolve
: vae 8L [4 8{ i8'le vz - VB 08~ o098t EC/EOiE
' . . g8 TY6L tre gL e 88z g8 i3 oydt  SzZiSoive
6300 glo'e A0I00  BOVO o 60 iy 8 g 0¥8L  ETIEDIVG
e - X000 LHE vis 608 Ty . ' SR £ 4 80'08 58 ot . 08yl ¥Zitolbe
yio0 A0160 LBED icn W 918 68 i8 A 0T’ee 88’67 Ve ol Shyl  VIRZOIRE
Lo A0L00 8BE0 44! ae0 veL 94 988 ¥e l gL 8T eE6 - €8 ) 11 S AT
Lot aoigo  xoloe  ZeeD g'ts 08 12 9l gger . U ' oe Si4L  fZlolve
8.0 ADIDD XDIOO L8960 (444 9€0 1'ee VE8 &l ¥ 4% 4 1:1:74 08 i} oLie  Lzhoive
|-14i21] 1860 A0160  6€0 2e0 ol 1e9 ot 130 &8 201 &L 5012 Wit 88 0 iy LZIoiG
8ap0 Aol Aole0 LpE0 o'zs Ll Y] Il 11314 £50¢ 88 ge 9051  SLiZLEE
880°0 A0100  NOWO0  BeD - Y i g’i8 yal LY S 43 oe'ee 820 g8 01 .o0al sliZlies
180D e XG0 6¥E0 620 60 Zee L8 8L g IE ¥ Y4174 LI 96 ] 85yl GHELES
000 A0160 . BIED 620 L v'te 1142 88 L 1414 8508 43! 11 qeet  SULLES
610t A0100 vieo L4 190 g8 Vil 114 g 0'ez 14 i (1] 0EEL  BULLIEG
(414 oyoo loe'e LA o8l 1 178 (4] gl Vi ¥/ 'y - T EO'BE ) ¢ azel  slilies
890°0. Aclon Nolpe Z0 . . g'ig gel g9 Bl et 1] 411 ¥4 oe aayi  Soiotice
600 Atioe oo fele a¥'l ot L8l 166 - I8 08 gLt gi'ot Lel 01 esyl  goioliee
2500 8z0n A0160 8070 EEEY o0'g 625 gyl 8 1 g1 1602 agie el o avyl  80/DLIES
taw) (oW tiew) {vow fvoni usn} (%) W W (VoW  (ywooLid {1-vWBIs) (asd) {0 930 W (a0} (co/wwia)
8s1d ssig §sig S5l . 8 SNVEL BRivS an Hldad ,
db04 OHLHO NEHN®VHN NZON  -ZON'BEON OIG0Id  THIHIHD 1HIN H3218 ca ] noaas  wé ALISNIO  ALINTIVS  dN3L H3LVAM WL 3va
18 809 Elg ies sizte Heee. /2 Bl iee . oo siole ooy , 08y o ‘

8Tt 8k uu Bop) BNOY vy i v Bep} 1y Jutog sumoig - Asg jusisecusiio] E0DBND
) U0NEIS



400 A000 8L0°0 g8l 888 gL - o8 0e'ee w0 F4 D 950l Slieoivg

1407 JA0100 0s0'0 980 . 0y yis i'es [4] 08 8l £8'62 bsl ol ge0l  £L/B0IvE
aoe  HoL00 1800 Wl 68'g x4 98 ;41113 ve ni oe Wiz Lree . bal L) 9201 €le0ie
: ’ - UBL : e 08 . og e - ssel 4 og 0l 8Zisoive
6'0L , ik €8 B - i - L6 gl o q00L  6zienite
. : 141 g% Tiil L. {8 AT oret g8l 0 0001  62/B0S
g20C - Noled - L1eY oe ay0i  alleoiys
£EDG Aoiod 4100 A400 e 6t oy0L  9lianive
EEDD A010°0 A010°0 Jd0e oeiz 6¢ i ¢ 8601 9L/s0ive
8760 169 $8010 4/ : 112 [4 LY 807z (2414 0l e o0l BHLGIVG.
L241])] xowo 8i00 %e0o 74 4} 8L 41 L8 '8 114 1A TA el ol 480l BL/LOWS
ge0o0 - NOwWo Jeo'e 080 [11:243 §'8f 9y gzl £l a4 4] 8e'1z 11474 8t g oeol  BLILOIE
2100 £20°0 530'G . L Ly ve 1] 512 1414 0 ot sZLE  0Zig0ie
Zl0% 200 %o . q400 orol el 0% 501 ig Wiz vt 67l o ozLL  0zZisoive
Xoloo 0200 111 | S Y o'l ot UE] LA g0t At ig Wiz Z1'6Z ogl - 0 . SlLi OTIGOG
g5 5100 1pi'o 74 1'80%. e o8 52 olet g0l o 0zo1  eLisoive
£ A010°0 1010 o8y 05y 508 il g0l 1e e f1:1:14 i a T3 TR TV
8100 NG00 9800 745 e gL Y 4 el il b ) 14 8807 41 -0 oL 8LSOWS
LE0D %0100 SELD i'e8 fatl 8’6l '8 L f44 et il gt 8801 STivONG
vE0D Xoioo Lths 09? 06%1 888 gail- ol i8 F4ix4 olee 1ol o ee0l  SZibDivE
8E0°0 %oi00 £E10 8Ll ool 83 14 L8tk 'l } '8 g1t 11314 20l 0 q701  9uvoie
vige oo 08€'9 7t . LY 8 8t it iy 1A g8 og 1zl fZieoia
£100 A0109 Lige BE'0 88'0 (47 088 £ 8L geed et g8 ol 8071 £Ticoie
RALY ai0o L] 0z’ 880 g8 qot t'in 62 A L A (4% 44 6582 {8 [ a0zl ezieohs
800 Jdolge 9ee'0 . g8l e a8 gt 8577 a1'ee 08 o 5901 VZIZORS
pLoa JAoled : 1880 150 - e 0'8L 08 g8 gL 13- 44 e gL ol 0s0l  $Tiofe
8400 A0loe 8560 wo 092 Y1 tg ves 18 At 8L Wit st 8L 0 gbol  yZizofs
8L00 A0100 : 1880 88l vig 'L LY 3 i /174 88 (1 ov0t  LTIIONE
[Fai]] A0L00 2680 e0 00 L L4 I'ig Ty gL £8'ce 0962 68 o 5601 208
8L0°0 X6l00 1580 880 081 el oq Vig e A gL ¥ 14 gt 68 ] DEot  LZiLOivE
0L00 5600 1ee ' £EeL £l 9L [X 4.y 44 774 ve - o oeH  sLiZLiee
tL00 0D 5080 ge0 Ly Vet 1ze - Il [y 1872 1967 ¥ o gl gliEies
ke gE0°C 6820 4 80 oy 95 9¢8 7 S | 'L 89T 8862 £8 e 0L alis
(4L 31] sh0a : e 98l g8 £ 214 vz €008 141 i 8051 aiilies
1400 8E00 EETO 0e’} 0l¢ L] - o ¥ LY 12144 gooe ¥it 0l agkl  ollLies
Qo LE0D XA 6ot aee valL 79 878 ¥ At gl 1y 44 FAIY: it 0 gsvt  oiiifes
¥500 8e00 L eos £68 [¥3 6L e Y74 vel 11 0504 @o/olice
2800 LE00 113 850 a0e iis . 926 81 gL 8Te 1.3:14 3143 ol 9vil  80/01iEe
90°0 5600 el i1 34 (1744 608 oy s £8 At 8L Y414 a6t el 0 oboL  0l0IEG
(Vow) (vaw vaw ol {vam {ven W - ET0 {LVIGIS) {nsd) {3 83al ¥ (VI0T) (QU/NIIAA)
851G S8l - ssio sSi0 s SNyl HNLvs an - H1di0
dv0d CHIUD NEHN'B¥HN NION -ZONBEON 0lOIHd  WHHHD 14N {H3338 ot od noasys ALISNIO  ALINIS  4N31 HIIVAL. WL 3lva
18 09 £19 ies gizie e 74 8L 108 oue alsie aoy a8y 6l

ry LYol “(# Ui Bop) 9N Le0 L i e Bep) ) W04 098g j0 °g - sdsseg ousg 100YNd
Bz



68 - " g9 {8 Il 50 gz'0e [43} 9 q8G1  S0/eoiS

L's8 14 88 . LY o't o6l g i pasl  Suisons
958 Ol 1'od it o8 i iae Lel 6 - avel  B0/GONS
889 - 508 LY o S 1 414 5voe it oe 988l loleoive
. g8 - .14 g9 L 88z 8l'0e £t (1] 5781 lpigoivs
£88 19 voet oo [4: -3 ¥4 {862 841 0 gzsl  ioieoive
1374 £'8E 5¢ g1 1§ 4 e 80t -0e gogt  SO/LGiFD
. . g8 y'oe B . 6 €8¢z oi'oe il 0l S9v  S0lLcie
. i 08 74 Vol 8 . IR og'62 gl 0 0S¥l oliois
asy oo e vi Ve éroe o6t ae 092} 60/50i8
1 vt vol , 4] 191 szoe 0'it 1] G921  B0/30/t8
ol 14 ULEL 174 £8 e gzce 62l 0 0vZ1L  BOIBOfB
0ag e £t gL - 21 4 oe g8 ge Sobi  Zolaols
[444 £80l ¥1]1 18 1474 81'ee g8 8l oybi  20/40/8
ves 1Y 4741 i £8 88t Bl'6E (4] 0 a6kl Zojaois
1'e9 gL g7 . B e 745 g8 8t olvl  LLvORS
15271 usii (31} 8 azer iroe £8 i1 1 Y
Vel 48 B'LCE 8'tl ve poeL 5008 £0l 14 ookl LUROIG
518 868 e 8L [ %14 g gt L 9Ll CO/EORS
: ) 4} 86 EL LY BH'EZ £eoe Vi 0 oIzl toftois
- ’ g4 g - £'0D1 1 Y3 [1]:7 %4 tae vi 0 8121 e0icoive
1'ég B'e8 o8 6 Wt - oloe 1y 117 4321 1Z2ies
8 ges 18 9 ae'er 9066 08 ]} pzzL  1ZiRiies
pEs 88 g8 08 ! LeL $90E HE 0 812k 12ithice
yie g8 (A Y 8562  Bl0e gl - ge oozt elipiles
9'8L (47 g9 ¥4 gpet oL'6e got 6l S5 BLioNES
voL gy 618 £8 o8 BEET gg'oe it LN ogit  eliolies
{von} (vowl  {uow) (iaw) {vonl (von L I (oWl {TWooLA (1-viNDIs) {3 830) W (W00 (ooiwWin)
S8i 8510 $sid ssi ¢ SNyHL  wususlf - HOLVS | Hid3e
d¥0J OHIHD NEHNBFHH NION -ZONWEON DIOIHd  THIHTHI 14 HHHE D 0g oa nesod e ALISKIO  ALINNWS  JWN3L HILVR 3AN 11va
il8 BoS £i9 68 8Izze lieze 4 13:74 10E ooe glele ooy o8y -8l
geaict i vy Rop) SNOY ‘ a'eL g ‘N i Bizp) 1y 1UjRd GUBESH 18 PUS[S| 8] - pUnag j883 loasva

wojelg



600 A0100 210 ‘ £'08 '8 g ¥4 £8'ee avee oel oe 4261 cilgove

000 %n0i09 8zio 890 o'l g6 4 4 Bl : 6L 8lel ge0e - TEl ol ozel  ciigoive
7600 A0L00 . 860 e it ¥4 gl - 9% 546 Y ! 6L Vi 8682 vl ] sl £1/B0lS
: : 08 Vil L's )4 8Ll sz'oe 8l ge 9zii  ouiBoive
geg 888 L gL 08z - L1DE el gt ozil  GZIB0IYE
¥/ 98 £88 ¥8 gL ;[ ¥4 r4iy:14 AN 0 qiLl  6ZiB0ie
SH0°0 2800 G40 ’ 0 0121 BiBGikS
8200 30100 T (800 gla 618 , ‘ ol 90zk  8lisoive
ezon 10160 €800 290 . m 79 it 0 00Zi  8LB0/KE
1 A0i80 - B0 ) L'68 veg gL gl LY4S 11T A 4 e avel S0k
8100 A0HD TR B 14 0Lt L8 £'58 L) 8L 6¥'eL 8L62 141} 1111 ovel  BlILOYE
X000 A0L00 c800 80 08’84 2'68 L't £l ¥ol il 28 8i'le 89°0¢ 591 g 9eel  BLILONE
oo 820’0 10 y'ee £'96 88 8 22 44 6862 1111 ae olgt  0Lis0ive
8100 8100 1800 e gLe 09 auil 901 i'8 (4444 e il el 5098 DZIBOiVE
20100 - 8104 £90'e 0o oot &8l 59 Y443 (4]} ai o gl 802 el 0 0091 OZiBdive
2600 1teg [i[41 . . 1’88 {88 a8 gL 6927 6v'6¢ gg ot 5761 8l/a0i8
650°0 xoune 9511 1o a8t 'L L'BLL 1ot . 18 Wit 1411 g0l n 0z81  Bi/GDIYE
00 900 0610 ¥£0 091 T8 L1 4 avil vol L]} 08 {90 14X 1 g o 918l 81/50/8
800 A0100 A 9458 g {8 - 8¢ Lt ey 1o e ortl  9TiDie
8y | H0IBD {1z gt oo AT 8801 ot o 08 B5ZZ 414 98 0 SeEl  STHOHS
200 Xoieo {€ie a2o 08zl LY /A 95 1§11 4 £ o8 geal e ool 0 OEEl  SZOAS
Fliro A0100 Bag'e 0'g8 . 8L Iy Y4 a8'le 18 98 fe 098l EZIEOIYE
2800 Ael0e : 68E0 o 80 osd {8 '3 8¢ 9L Wi 98 6l apal  €ZIE0NG
za00 $0i00 1en Lo 131 88 s £58 ve Al gL el . 5092 88 0 ovai  eTiEOivE
900 A0109 0LE0 898 188 8 8L :74 4 28'6L 1] i 206l bZiZoive
800 #0169 GLen (444 ive - t©os 668 £8 ¥ o8tz - eeed 98 an 808l $ZROE
8900 A0i00 Kye ae'e o £ 26 31 Iy g ¥4 e e £e 0 a9Z1  vZitoihe
8400 A0i00 86 - L8 e 94 74 azeT oL'es a8 oe oozl LZN0iG
00 Aeloo L] 810 £0 £8 - {18 o It 147 1008 08 ol g9t LZNONG
4800 0o evo 920 6L0 VoL 8 o8 {8 08 LY A o8l ee 56 - 0 oaiL- 208
9800 A0i0g 8¥e0 . L'iB L4 89 Iy Lihnd 650e - 88 ae givl  sliziies
9800 H012'0 . : aen - 81e 10 vl §'8L 0t Lt 5114 890E 48 gi 0zel  SiL1ES
§80'a £l00 it ;141 z'o a8l 88 I8l 74 8l 'L vz £992 £8 0 giyl  9iTies
gsg'o X0i00 . £08°0 998 Vbl Iy L] A 117374 83'0e i 0e obit  9iiLLEe
850 30100 €180 0o 860 1'le ] 89 ¥ {TeL yqoe TH ol seil  sliLies
asoe Xoioo zico al1'e {99 bes Uil g9t 88 Xl vi aeL £508 41 ¢ gEIL  silLes
2900 A0L0D : 8800 . 698 129 [ 8L 88l ££0E vl 114 povl  90/01/ES
£900 Aolyo 1920 %9 e 868 : 898 91 L1 it ezae 8T o 83¢1  Bololies
2401 {160 E E¥Z0 050 o'l e - 98 tes £ o 8L e FA%: AN ) 1) 0. pacl  eo/niies
{vani fvanl (/g (ow (1an) (e W . W {Usl  (Twoouig) {-viois) {nsdl {9830 W (ool (aoiwwiA
8310 S5 $5i0 ssia 3 SNvHL Hnvs 1 Rid3d
d¥0d CHIED NEHNTVHN NZON  -ZONWEON S0IHd - THIUMHD LH9IT  1HOOSS 0d 06 noaoys e ALISNIO  ALNNVS  dW3L  HILVM AWl 3Lva
18 809 £l g8 Bizze ileze 174 8L 108 {08 glaie a0y . L1214 14 .
et {8 v Bep) ONDY 'se Ly AN v Bop) 1v1 PeeH ysjuiemng jo §893 - ASg Ho3 g10813

Hopmig



8800
{8070

EEDD

0eq'o
£200
8100
420°0
€00
850'0
100
P44
£&0n
1600
]
L/11E]
L8070
$800
1800

(awi
ssia

k0
q20'0
Xoioe
xnioe
1200
rion
8l
Blo0
0z
oloe
¥10'0
ioe
zioe
zio'g
Blng
8109
8t0d
a0’

(U
SSig

Vo
ssin

d¥0d GH1E0 NEHNEVHN NION

148

£id
gae il

oLl
(448
orio
W10
- 880D
(200
AN
$a0'e
1870
L0
8510
Sk
£se0
£qee
£650
0eEd
8820
152'0

(vaw)
ssig

oel
e
w9
11X 4
88'0
290
980
fra:]
A
£v'o
050
£5°0
oLl
880
we
880
T}
6l

(vsn}

-TONBEOY DIdoANd

\ES

BlEie
{4 wu op) gNDY

oLt
oy
00’8
0z's
(144
(74
0e's
006
og'e
e
el
oLt
90
190
o
82’0
ol
ol
fvon)
B

U
ilaze

414
¥4
1’98
8498
£88
A
gte
668
6'49
888
L34
'8
g8
g8
gep
#ay
ves
568

SNvdi
HBR
174

g0z 8y

b
'y
w

"W
8L

(374 09
e el
08 08
v'as 78
918 L8
9201 0B
88 ' LB
1'e8 98
g08 98
@0l @8
98 88
riet g8
i'te 08
198 18
B8 8
18 e
voL 8
9L g9
% fUaw
un1vs
oo o0
10¢ ooe

! s Bop) 1Yy

ni

nt

ni

Al

Z

(14001
£
1100 334
aL9ie

gl
8l
6L
os
o8
1]

8.

8L
8L
'8
&L
08
6L
¥4
Lt
Ll
14
8

Hd
(11314

(L4
wa
W
ez
T
I3
0822
0z
Bi'eZ
oLz .
oIEL
0822
e
wee
19ee
09z
Iv'eL
1z

{LVHOIS)
ALISNIG

eL'st
ivet

T

BL'az
6T
" 8682
48'6¢
8L'se
a8z
£8°6Z
£8'67
ez
98'62
i86Z
8z'0g
szoe
6908
woe

{nsd}

ALINIIYS
o8y

811
atl
1241
£el
Kl
0t
gol
ot
¥8
el
88
98
£8
vs
gL
it
801
0l

{3 930)

dW3l
i

comracoo oo 2

o2

W
#1430
HILVM

ssjiosuuy Jo 383 - Avg oPjvpid

174)
1741
0ezi
144}
1A
4]
A
9183
aezi
T4
11141
q8H
aiel
otel
i
[irAR}
a0vl
it}

50180/1b8
80/Bo¥e
lolgoks
Lolsoiys
SolL0lv8
Soizoive
snisolys
a0/e0s
Z0/50/¥6
Z0/5046
H0ibE
LLivDive
£0iECie
EolEdivs
\ZiTiies
1221iEs
siolics
sijoies

(W30 {00/

L

3ive

10001
uonsig



0500 " ¥ioo 89z°0 868 490 09 L e¥it 1982 413 ge 621 90/80R8

160D A010'0 b4 1N ) 8' 60 ve8 908 L e e wet gzt of . ozvl  SOiBOiG
£20'0 %0100 980'0 00z ez - LK 98 96l 18 nt te £v'8i 1982 vai o givl.  S0/60KS
8500 . NOI0D 8810 - y'o8 a8 £ oL eoze 8962 801 o8 OVEL  L0BONG
L£0°0 %0100 1810 20 07t o8 UL g9 8 e seec L0l 8l 466l {0/e0HS
oo %0100 8Z190 9’0 691 928 o€l £98 gL Rt - 08 9z'0L L §7] 0 0SEL  10/80KS
8200 - NDIOD 0120 18 . g% . o8 -8t si'ze 7692 0L 0 SiEl  solZois
8109 %0100 8EL'D gr'e %909 978 . 6L 4] et wie 88'LT gl 0f  olst  Golons
%0100 %6100 £L0°0 vo 082 (4111 A 2 V1 08 4 8L to8l 88'¥T Al ) S0EL  SOMOKS
8400 9100 9T ‘ . £98 8L Ay gL 98'22 {962 98 g 0okl B0ISCHS
0z0'0 10100 © £800 oK'l 099 gL £208 £8 I ¥ FLYiA el'ee il o1 SSSL BOMOWS
1200 {100 i £8°0 08'g 98¢ g9 oot o8 %1l e 8Lt 80'bz et 9 056k 80/s0iE
oo . 8100 o 1Z£0 . ‘ o8 1'e8 8L 8L e0'EL 86z 06 gc  O¥St  Zo/oows
oo £100 8ze'0 090 a8t 88 I8 £8 YR ¥ /4 8962 e ol SEEL  Z0ig0/
oo %0100 881’0 £6'e or'g i 9 88 16 S A et 908z AT (] OEEd  Z0/%0ft8
000 slog 8el’e ‘ vb8 0'Z8 a8 8L 0£ez sp0e - 98 GE  90EL  1iivOl8
£200 ALY : 081’9 20 - 6 (%7 g6 g 8¢ y2eL Lot 98 o 0081  1LiOS
0E0’0 zioo . Ly Bv0 091 88 q1 vve 0 %t 8t ale - 1862 g8 0 g5zt LLOKS
000 AoL00 68E°0 _ 1’8 v's8 t8 Y] 1962 (14113 8L Of  SEIL  Eoigons
6£00 %0100 £L80 £e e At 08 v 8L 896 T4 ot 0l Ocii OOV
90°0 %oloo e 190 780 B8 o8 yeB 88 A Bt Y982 woe . 8t 1 8ZLL  £0/S0NS
860 Xotoe £8E°0 vee YEL oL It e 6008 &8 OC  Olvl  1ZRIES
100 X010t . e 810 820 a8 ot Bl Ll £822 9982 98 0L 90k 1ZRMES
0{0°0 ¥0100 BLED {Y] 820 £L8 00t 58 z8 A4 8L vz e 8¢ 0 ooyl 1ZiZMice
530°0 Xotoo 07| res 893 08 Y A A 0eoe g0l 98 OllL  sllolgs
{90 . 0109 Cuee 890 1o 98 199 19 Lt 987z 98'67 801 0i 5088 BllotiEs
8400 %0160 e e XAl 158 18 98, ¥4 Al 13 991z vz It 9 00iL  BLIGYIES
oW} fiowl (Ve {vew) {ion} ten) W (W {yoW!  (wooii Wywoist  (nsdd (0930 (W (W30Y ([O/WRIARE
ssin Ssio ssig 510 e SNVHL univs w ‘ #idia
PO OHIND NEHNSYHN NZON -ZON'REOM OMOIMA  HIHIMD  IHOM  HIJ38 06 00 (0993w ALISNIG  ALNMWS  dWIL  HILVM 3w 3lva
e 808 £19 T T 1zee v 8L 1og 008 glgic ooy o8 ol :
AT 4 {4 i Sep) BNOT gsb ey Ay v Bog) 1) E pisis) saing jo qaioN - ysuig wbivey 700949

uopng



)

(W) (HoW) (ow} (isni (nian}
ssig SSi0  ssia ssio0 v
404 0HINO NERNBHHN N2ON  ZONWEON D404 THATHD
I8 808 €18 €9 Blze L

00621

{2y Bep) INDT

{8
o84
¥iL
o'és
g6l
4
s
va
i
i'ee
g8
gL
'8
L8
geL

SNYHL
AHANT
{2

gL LY

§:1)
9601
98 vl
ved
L'58
) 808
(47
898
Ll et
[4:14
£'68
iv a8l
988
8'e8
a8 ool
W %
wenl o HoLYS
L HHE D 1]
8L lot
(N uj Bep) £

o8
86
06
89
81
L8
89
1’8
vol
7t
g8
v
g8
g8
ol

ow)

oa
goe

(IWOOLI}
N
100 934
aleie

Lt
18

'4: 3

gL
f¥
8L
Iy
8L
€8
re
8L
8
it
gL
'8

.:.u
aby

LLILOiVE
D
LEiLoE
81/e0ik3
S1/80/v8
ai/sois
60/90i8
8015008
803048
viicols

SHE0RS

yiIE0iG
8oiz0H6
801208
go/eoie

(V301 {GUIANIAN

6627 gsez Zol 0e . 028l
6222 9962 vt ol 164
vE8l oeae zel 0 0161
oo'e 6862 a8 e 08zl
{174 5762 801 (] qvzi
LT 1882 i ] ovzi
00'62 L8z '] oe 908l
8522 8E'82 Y ot 808l
gL'l £042 o8l o a5kl
6res £o'0e 98 £z 0280
Y e 8 oL sist
Wt ¥t 8ol 0 oisi
9c'eT izoe 18 0 olal
822 9982 ¥} 0l 4041
#9°1 8e'2L 98 ] 0051

1rvwais o W

H1d30
ALSNIG  ALNIVS  dAW3L  HIIVM  3WU
0By o

UOP3 10 J0MY GUILIBYH BLIEY - [SURG pOBY

v

£0080H
wopiRIg



£ glue . q8vo 8L ¥el {1 (A} 3374 8862 96 11 pisl  1Zisoks

$60°0 800 | 1520 ot onee Vit LSk iy gL 8L slez g0t ol G604t |Zfaoe
azo'e’ #6160 110 . 708 {9 gzl 8 nt 48 wi e gl 0 g0gt  |ZlsoRs
/415 A0190 ole0 . vel . ¥t e gL .88z 6967 L8 oe oni1  glisoive
ave'o b 1i11i) 8110 A500 05'ae ¥iL (474 LR 8 03'ze /474 &L ol 9591  Slisoivs
8187 A0100 AcLon i EL0 g9l 13 413 i'8 hl 28 8Ll wit v ] T T
¥80°0 LA 5920 144 968 {t ¥t 144 g6l a8 e aval  Llols
850D 4i6'0 180 e ng'ie oL vaL oL £ 8T 086 @ S0 ol ovsl  LLoke
0Zoo x0t0C Aeloe - 2o £60 ies gy g8l g8 0l e 1281 ge'82 1174 0 qegt  LLLOME
1800 A0100 g1£7 ttd . gL b1 : ¥ vet 11114 ie. o goii  sljaons
800 9200 L0 oLl i1 . ooe sy v ¥ £y [1:3:14 98 ol 4901 Giie0NG
A0100 Aoioo ApLgag 441 gza 76y 9y T80 ie At i gs'et 8% gat 0 0504 GH90RE
9800 BEDD : LECD . 949 T 4 e 11374 114 £e 11 5651 60/30VE
850°0 A4} gle ol 68’9 &4 ¥ 68 8L £z et 88 Bl 0E9l  GOB0VE
s100 A0i00 Aoloo 800 A} gL IA 4 vell . '8 At g8 £1'sl go0ez gl 0 gzai  60/S0M8
A0100 £109 Aolo'o 374 : et {e Y4 iee £0oe ve oe olst oS
8100 ¥109 gL0e £60 -08'8 TUu 1 £e gt e 4414 ¥ ol 5091  ¥LAOIS
00 xoiao 1810 4o - ova g8 9t 4:14 I'ei b &8 . &g 60°L 4 b goay LG
- 880D A6l00 LIE0 a8l I'ey ot gL - OFET 82ee g8 oe 093t v1E0HB
riog Xeioo $¥EED Evo ase vis 68 99 £l eEel  Bgue ¥e ] atal  vLEOHS
A0i00 roloe 0100 818 i 14 gar L1/ S 1) g8 ba'8i 8zl P 0 ovdl  viiEois
- ¥00 A0t0 8889 : 98 847 iy gL e {z'oe 80i o 5951 8008
4800  ¥o0i06 g0 - oED 099 (17 %74 1) ¥ 8’1z e 98 0 0591 s0/zoks
0o A0ip0 8510 800 114 4} is8 o9 124 (41 Al 18 4 . - 9 1 el enlzoks
8L00 Aolp EED ' : oL 68 6¥ L 114 iioe ol o g€zl gozlies
veu'e Aolon 7980 8g9c 114} 8L 848 oy 14 8EET 040 413 ol gezt  eofziies
L S70°0 " giZe a0l 057 589 v v 1's £ L st (11 44 11 4 0 LA 4
68090 A0610°0 i} s o 14 24 44 e w0 ve ae 018t Llioties
{80°0 1260 : ggea ol 0zt g8 et g7 v 8¢ 1:3:74 68 ol q08t  LloLigs
8ioo NeLg JNeioo 20 0q't gt EE 661} 501 i za ¥4 v 1443 ] aoeL  iugGHEs
(vsw) faw) (o) {vowl {voni (wor W . W fiow  {1woouis “(Lviwais) {Asd) 9530 W (V00 (QOAWAN
§sig .. ssia L1 Ssig . SNYHL BALVS IR . Hidid
d0d OHIHO NEHNBVHN NZION  -ZONWEON O1403Hd THAWIHD el IH393S ag 0g 10393 ALISNIO  ALINIWS  JW31  HILVA 3WiL 3iva
9 8o - £18 i£8 glize Hite /2 8 . leg -Gge - o8l . ooy - o8y |1 .
LAt LAY i1 vy Bep) BNOY vieiy © (N Bep} 1y Jiog SivjHg In ging jaeig - US]) posly $0083H

uoyng



100 8109 . UL ols £'68 I’ : ot WEZ  EVOE 02 g 0091  SLSONS

1£0°0 %0100 8l 8o 08 8'8¢L ©L'08 Lt . 08 @ 98'62 il 0% 4881 SLEOWS
8100 %0100 . 0200 86 02t Y TR oel 88 ni 28 900z 5162 z8l B pagL  aileoits
2800 Elos 80Z'0 '8 WE] ] Lt e shee Pl 0E iyt - Lizons
500 %6100 8zi'o EY)] ez ¥i8 0'es gL (¥4 4 YA 86°67 £ ol oly:  fLlOHS
¥0'0 N010°0 20100 oo - 04’1 esL 18 x40 08 nt A 1174 et gt 0 oobi LliLoHE
£0°0 #o'e " BELG . YA £48 Ut B 8822 1ee &0l ot seel  slisoivs
frig] 3100 e 100 08¢ ot 968 Ve 8t T A4 0c'ez ol of 8l gLigDive
8£0°0 €200 $zo e £8°0 Lot Y e 98 %t et 88°12 {062 Pk 41 g ozel  9lieois
0500 8700 . 8020 o 208, 1§74 88 , Lt B1'eZ 80°06 '8 D 0Z¥L  6OISONB
oo . 5200 £110 ok'g o L A 8L ‘ ¥4 6822 86z 88 D Sivl  6DISDS
L1100 Aoioe . ¥0100 o0l 550 el oL 08zl Lol Al ze 1907 89'L2 gL 0 ol¥l  BO/SOMS
friyi} 100 DY) g8L X/ 88 ¥4 82’62 90'08 88 0 0081 HIONS
120 Fio0 o ovo 88'0 -0'¥8 188 78 U8t 1922 slez - Z8 ol 9yt pLONS
0100 otoo X010 £10 083 oz . o6 28 Al 08 8vie a8l 86 0 0gvi  viisONE
LT Aoloo 1860 : o8 Y7 vt g 4314 {008 g8 oc  Sevt  vlicons
450°0 A0L00 e e 680 08 188 £8 gL wee 99°67 g8 ol ockt . blicons
7900 - 0190 520 090 o'l L2 e 1'Zot 88 ¥l 08 ¥0'0Z vo'9z 98 0 T AT LT
BL0'0 Aol 85e'0 98¢ Uyt 4 L 8EEL ‘01°0E 98 0 ol soizoie
Lo'0 %oloo 9580 e 80 oL 8L gL Lt e 862 78 01 ueyl  e0lzoBe
BL0'0 %0100 . 0Le'e 80 e . 8L t'L 908 8L i tt wee v8'62 08 0 OEYE  BO/ZONE
900 %o0ioe 0980 gaL gl I3 T} 968 £8 06 4kt pIzIee
v00 %0100 . ape £20 681 i gL g Iy e 4 8208 Ve ol obb:  bLZIES
060 NOLDD ) 1960 8o 870 o8 g% 1’68 €8 1 re o e8m ol '] ] 9tk pLRZIES
8800 A0i0'0 T ] vee g9 28 e 01'6e pzoe em oc 9191 thoiiee
£80°0 Aoioo 808D 80 g1 08L B 1 Vi L8t 972 1982 gt ol oial  Lifelice
650°0 Aoleo 1810 o ot g% 08 05 £8 Nl 08 0022 wee Y41 0 908l Liolice
{1iow) (lew)  (vswl  Diow) tvam teal - w - (oWl CiwooL) (bvweis)  sd (830 W (WI0T) (OG/WWIAL)
ssia sstd ssig ssig- # SNVEL uniys i Hid3a
dHOJDHINO NEHN'OPHN NZON -ZONBEON OO3Hd . THAHWHO  LHONT  IM2D3S oa 00 ~ 10333 K ALSNIC  ALNIVS  JW3l  MIIVM 3N 3Lvo
Vi) 808 EI8 19 gizze - Lz L 8L ot oog pisle ooy o8y ol
(Y r 2441 My Bog) BNGY gtV iv A uw Bep) Y ioBueg e yidg Bupy - ousg pooy - 800891

uoyng



858 yel e ¥4 Wiz s - YU o gavl  1zZlaoivs

2114 98 eenl 9 8 68l f13:/4 o8l 9 St (Zle0ne
i £iel 1Y) (4] gw - 96t i ol ozLl  Sieoie
g% 9 z'aoi 18 8 o8t 1-3:14 144 o SiL5 SLBOHS
: ¥ L A1) 4113 i [ 44 wee Tl oL aisl 1lLois
£lis ¥e gell 98 ze VAN f:4 e @ 00l 1iiLans
g8 41> 9% . . LKA 8L'6% #8 of 9601 Gl/B0HS
Y] 8¢ eoid 4] 9981 oraz g4l ¢ sZ0t - glisoive
8L 264 4 £l 190 aver 1] ol Qost  GO/sONS
099 Ly VELL £t £e 1] T4:¥4 (413 0 9581 BOJaOHS
1'e8 928 6y 14 (3144 {eee {8 6l 818l vilcoks
i'as ve L8t 8ol 88 8801 g0Vl it -8 0191 ¥iicois
699 58 8L . 8L 180T {88z 98 o 018l BORZOHG
t4 4 ot o - el : 1e 968t - 113174 £8 ] g081  g0iZOKS
(Vo) (18w {11aW) {vow) tian {visn {wi % fusw)  (woold {r-vwais) . {9930 W (W07 (GO/NWIAR}
35ig 88i@ . Ssio s5id ¢ SNVHL  wsmil  HDIYS W . Hidd
dPOJOHIED NEHNTRMHN NION TONBEON OMOIHd  HIHIHD IHDIT  HWI3S - 00 oa nooosa W AHSNIO  ALNIVS  di3lL  H3LVM AWl 3tva
19 808 Elg 189 aLze iLzze L3 8L 114 00g 8iBiE any a8y ol
L8822 M upo Bop) BNDY geT iy 1N i Bsp) 1y 903 {oukT -+ jBus] pooly L0983H

Aeng



8500
oroo

B0
Lo

8560
L0

Bzoo
L

AL
800

0E0's
6E0C

2500
84070

8800
oL0's

- 9800
BL00

gae
oee'o

(yow
ssia

890°0
1500

Aoicd
noieg

gE0'0

-Acloo

8200
5100

0le0
R0100

vLoo
ADI0D

AoLo0
Xotoo

X0100
H0100

8109
gio'o

¥£0°0

Xnine

(sl
ssid

o
851

d¥0d OHIHD NEHNRPHN N-ZON

19

808

£i8

8'l0EZ1

EZT0
aire

ozl
10

880'g
X100

sl
£60'0
oo
X0100

g8l
vit'e

44920
0

veee
ceen

411}
BEE'D

uee
1600

gt
§sig

690
o'y

X500
489

05l
2900

829
s'0

oesl
got

097
02T

080
090

ey
810

89°0
080

og'l
ot

tuoni

-CONBEON BidOaHd

ieg

aizee

U v Bap) GNOT

05
oe's

268
ol

oea
0871

¥e's
i1:3}

1 ¥4
6l'e

ot'oi
oB'it

081
aLi

a0
we

690
8o

ore
ov'si

fwani
]
THAHTHD
Hite

t'ig
68
g'e8

- gug

L'v8
878
6L
18
7ee
8’18
T5e
gL
¥'v9
L
8y
£8L
8L
g0
oL
zee
1'28
git
18
ove
ou
pae
g9
a'ce
o8
g0l

SRyl
1RO
¥

L'E08Y

g¢

e

£ol
W

#3038
8l

veL
oge
oot
A
g88
11:TA])
v'iB
266
4 14)
164
888
6'8L
L8t
Vi
g88l
g'ta
oeat
v
[£:]4
4]
1’8
¥is
(AL
g'sg
508
1'ig
(4L
{el
Vil
ves

{%) (Vs

HALVS
0g
iog

A up Bep) 1v1

e
L
voi
L&
s
g0l
g8
8
(¥4
€9
g
ol
i
ol
gl
81
g8
801
§¢
68
A
o8
z8
£
¥'8
v
¥e
g8
g8
88

0g
£oe

m

ni

ni

Al

i

)3

Al

b4}

At

ni

(inooLig)
1]
nas 34
gisle

84
-7
ie
gL
o8
(4]
64
08

Y3

8L
gL
I8
8L
8
¥8
61
o8
i's
8L
&L
08
oL
gL

14

it
i
Lt
8L
&l

48

§d
ooy

Gbye
vz
Love
(1874
[4:377
98’6t
0a'eT
141714
ez
8l¥e
%1374
et
I{i3/4
H 14
11414
42ve
18 74
11374
11574
f1:3 14
et
[4 474
147
oy
8Lve
wee
8yt
84V
a5
v

ynais)

AlISNad

ve'le
ve'ie
g8'le
518
8%'1e
ty'ie
El'te
60°iE -
iwrie
oeie
e
e
arie
Lie
Wit
oeie
e
stig
eole
S9°0E
- 8970E
{Tie
8T’ie
N T4 S
Bl
aL'ie
8’
86’18
el
&g'le

{nsd)

ALINIYS
o8y

rot
604
gzt
il
¥4
eyl
Tl
1z
vl
rol
ou
BEl
L8
£l
Zet
88
08
£
ve
£
8
51
gt
Y]
Lt
L
gl
vot
zol
£l

{0030}

diil
al

8i
i3
0
i1
13
]
8z
6l
|
i
ot
o
11
-6l
i
)
o
¢
:[4
ot
o
o¢
i
&
oe
ot
o
oe
ot
H

W
Hidid
HILVA

- U4 diysid - Aeg winbsg

gzl
ozl
aiii
00z
4311
ostl
ool
4501
0901
5011
0ot
8301
sili
oill
3011
oyt
aell
octl
ozi
alil
oLt

1A%

1741}
114
ALl
0zit

135 0

otil
011
gl

12i80ib6
1Z/601v8
1Zi0le
S1/80iv8
a4/a0/8
91/80/v6
11Lolve
Hitoivs
L1IL0RS
azisohe
0zigsive
0zis0i8
solaoive
aniseve
50/901%5
pLivole
Lt
viivolve
vliEoivs
viicoive
FlEDIFS
80/ZoIve”
aofzoive
a0zZoivs
pilzLes

viizies

yiizIEs
tioiice
iLitice
LHOMES

(3o (CaIWWIAA)

E1L U

iiva

S560441
uohelg



(lawl
ssi0

&v04 OHIHO NEHNBPHN NION ZONBEON S1d03Hd  THAWTHD

3

(g
$I0

808

vow  (iewl (ven
ssia SSi
£18 tED gizie
- QOBEZ) {44 uiw Bep) ONOT

{vam
.

Heee

vEL
0L
1'e8
0'es

SNVHL
RN
¥

gzZosy

4 4

¥

(W

C U T

13938
8

788 e
o'es 98
969 £9
yovi 8
(%) (owl  (1wooLid)
HaLvs 1
i1 oa 1103 334
£ 00e Bloie
i uju Bep} 1\

&L
Ll
8L
8

Hd
ooy

e
Fd:3 /4
13 74
801

U-vWme)
ALISNIC

i LY S o oyl bliZlies
£g'le 74 e agll  bliziies
£5°18 £l ot sell  1Hoties
e R¥1 6 gell  1houes

{3 918) W a0l (GaIWRIAN
1430
ALUNIIVS  dR3L HIVM 3WIL 3WvO
0Bl ol
1[04 83009 - Aug wnbeg Lon4ar

oS



iy0°c (oo 261’0 ¥4 08y 14114 gL 88 gt 8L [1:3:74 g1l ol gial  0/80/v8

veos 20109 0010 0ze 0L'gt g'89 68 g9zl . &8 ni 08 e 882 70 .0 0181 S0BONS
$£00 0160 8810 980 0g'il (47 . (4:74 Y] Y :1y74 ovoe U oL s¥Sl l0ie0ive
00 No00 Nowe 180 oeez ~ o0g ve sl i ni ze 8922 ezoe 8¢l 0 ovsl 10Ok
1200 H0100 veL0 &0 oot £ %8 98 81 9872 oree . OH 0F g9l goioive
AODC  NOLOD MO0 390 oLz g e ni e Rl 4] 9% gos L2 8 Olgl  soiLols
woo 1200 Y o0l 03 0L 008 T8 B¢ 1z, e 0l oL 81z -80iBDite
oo oo 810 uwoe oo gL YA 1 98 L] 8L 80'E7 s Lol 0 01ZL  BOOIE
8500 BLo0 Lzo o o'l YT L8 8L LY weL Looe €8 ol 0088 ZO/30ive
oo 8200 - ££60 81’0 ot ou 84 €18 LY 8L - I0EL looe g0l 0 8%yl Zoois
8200 woo 810 820 097 1] . A1l 98 8¢ NN A Y Ls of  oTvl LLikOive
8700 Heo 810 %600, 02 8L Lt 8'c8 88 w6l g7'se 1o 8 0 Sivl Lkobs
8800 Xo100 1989 00 90 (47 08 88 8L £9Ez ve'0e Y] 8 08T cOKONS
000 A0L00 6650 vae vz £'08 vt g'l8 68 A 8¢ 2962 VE0E 08 0  SPIL  EOEOHS
€00 X000 4860 741 gic ret V6L g1 re 8'ee 6508 8 ol g8l iTRMEs
uos A010D 8LED 81'o 910 Lz o8 ret 7] L] re e £5°08 8 o - 0%l lzizMes
£90°9 £100 S uee 0zt o 'zt 589 £9 8t - 89EC B0 €0l o1 OsEl  ekoiies
800 Hoo £0E'0 99'0 ol 371 LY Vie o 99 ! Y] L4:44 80 v0l 8 e suoLes
{How fvow)  (vawi  (vaw) (vsn) {ven} W (oWl (IWCOLIE) vaoisl  tnsd (98300 (W (V301 LOO/WIRIARY
ssig - ssig ssia ssi . SNVHL gnvs 4N Hid3d -
d¥0dOHINO NEHN'SPHN NZON -ZON'BEON 9d03Hd  THAUTHO  1HONT  1HO93s .00 00 03333 WO ALISNID  ALNNVS  dW3L  H3IVA TWL 3wvd
s 809 £lg ] Bizze hwee - - 8L g goe  Bi9IE  oOp 08y o
0182z (M v fep) BNDY socey (N uiw Bep) 1 _ pueys) snjeasg - punog 2edoT] - 100407

LT H



BEO0 Agioo A0100 i1 ¥4 11 #'88 Les 8L g 4174 gvaz el

. 8 oLl ELBBIYE
88090 Aotoo Noloo 98 o'zl 18 £t 968 08 - z 08 V0T 8y'6e el 0 S501  £ueole
. 564 E9ls 78 '8 ot I:3:74 L1 8 oWl 6Zie0B
: 994 ot 9Zii '8 ) 18 oroz 8982 41} 0 9E2l  ezoks
9200 10100 - xoige Lo oL . : : ot ol olsone
1600 A0100 Aol ol TR 07 0 gt slisoie
8200 A0i00 A0I0 820 0801 999 9601 a8 ¥ 89°61 10ez 0l v 9zl ellows
0209 X0i00 A0l00 €90 089 (474 (44 8’20 £8 a 08 80°61 [4:¥14 gal .0 0ziL  eLiOiS
tioo A0i09 © doioo 190 08t ge rseL Lok I8 41174 ez gal oL - 98l Ozisove
5100 oo Aoleo e o't 848 0 e ot *o18 ov'61 wa el ¢ 08l ozisoive
o Aoloo X0LOD NS00 A ¥ . 88tk o1 ze woz - Wi 8el g 00l elg0H8
££60 Aoloo X000 ¢80 ors 0'ts Lt LAl L8 L1 I8 8681 I13:14 8yt 0 g% 8l/aoks
Leo oo Xoloe 08¢ 00bt 8'88 U247 S T4 L B 4 899z ¢l vzt aThoie
0200 A0i00 P 1TE 1Y 4 0801 res 9t £8ZL Sl 31 £3 . avel T4 /4 Vel o Gl gzions
L90°0 2e0°0 - viEe 0Tt Ll 68 08" 98 8L .6lsl e ¥ 9 SZlL VIZOWG
1900 oD e €80 ot ive e a8 oot { 8L 1881 iz 69 ¢ o fElzohe
BL0'0 1200 ‘ t869 . uwo 00l 00 08 8L 8L wie Y14 90 0L Gel - [ZhORe
8800 B£0°0 8o 829 v90 voL - 9 928 4 B < 81 9981 67 99 0 ol LZHOWS
BO0'C 850°0 810 960 050 45 B 8ts £8 Lt 9002 9897 ve 0L 00Tl SHiZHES
980°0 200 80€0 890 (90 eig Ie 1y8 98 ¢ re Wl wee ¥ 0 gali siiZues
Luop £900 . £220 o't oze 0’88 Les Lt re A4 ez Lot v Ocvl  siillies
£80°0 280 Ko 890 0zl ges  0¢ £ 8L ' re 83’12 et £ot 0 92wl BiLLiEs
50° W00 - 9800 oLe ore 8 48 8L 8t 8z 18z oat oL Szl soiolics
i80e 8900 £60°0 o8t ooe “Les 18 14 t 8t (L4 ayer sl 0 ozl soiolies
(g (oW 4 R {van} {fuoni W {vow}  (Wwooil) -vwars) insd) {030 W (w301 (daiwwi)
S8i6 $8i0 $si0 SSit ¢ SNvL uNLVS W : Hidi®
dV0dOHIHD NEHN'SWHN NCON ZONREON DIdOIME AU - IO~ W33s  0a 06 10333 W9 ALSNID  ALNIAVS  dW3L  HIIVM INIL 3iv0
I8 808 . €18 1£9 8izze - e 1] 8/ 06 - oo @igie o0y gay o
V6L ‘{84 vy B2p} 9NOY BZLLY Hih i g} 1y wiod efieg snan - hvg puspeg $00NVO

uopRg



8o £z0a 050 0Lt op'e viL . 159 08 £ L1474 81'te 86

8 kot 1ZI80/S
8500 0eo'e 2080 oz e g0l g oL 89 | 8L YT BLIE . 80 0 G¥0L  {ZiBOiB
800 8100 £0Z°0 820 08 788 . ' gL Iy -1k 74 09'le Lot 8 0901 GiiB0H8
ZHon »0ioo B0Z0 - NS00 oee £498 ) £98 k7 nt Iy fi:34 £ele el .0 Gy0L  Si/BOMYS
R0 T N0 pere 189 o¥e Let 1'v8 e gL rA A e o 8 5701 LiiLoits
0800 %0100 1810 050 0691 £98 £ 1'68 88 ni 8L agzz . 8T0E g1 o DZol  1lcohs
£100 Hos avi'e ¥20 741} 17 LY ¥4 . Ut [{4 /4 e 1ot ‘0 0201 0ZIBONS
elon 100 250 820 880 0'6L ve Les 7] ] gL Y 14 Brie 801 0 910t 0zieofe
veoe 8100 o oo'st 08z 850 go0L. 76 8¢ 8B'sZ 80'ie 0ol L - 0EOL 6030 .
geve oo yi'e orel 0e'g 1'89 oy 180l 18 ¢4 Bl e 980e A} ] gz01  60/30i8
#0100 noleo 8200 LTX ] ov'e ¥4} X {08 88 8¢ oy 60°LE L8 ol onil  viivois
¥0I0'0.  NpigD . NoLoo 80 00z g eY 78 08 A gL 7K1 250 g8 ¢ 9801  viivois
8300 Ao 8620 1£0 - Z80 L8t g'v8 18 . 81 AT I7ie £8 0F SE0)  pliEOHS
9800 . Nsioo 8020 150 0o’} Lee ¥y £08 g8 TR V4 ¥8ET peoE 9% o geol  yiicols
1900 Roto'e BEE'0 o oo 268 g8L Lt L 1:374 8Lie gL 8 Sy0L  B0/Z0HG
¥80°0 20100 E¥E'0 820 - L0 A7 127 908 gL 8 re e LTAT X o ov0l  B0RZONS
Vi A0I0D "8¥E0 £E'0 YA (471 zie e 8L wve voae 98 ol 0S0L  wiiZLiEs
0100 %010°0 1707 SR e ez 59 4] 88 9 6L a7 1408 £8 ¢ sk0l vLeiee
£800  NOIoD . 88E0 8e0 BEC is8 824 04 Lt e U g8 0i S80I Lilplies
2500 1101 . 800 or't (18 i e0L £ £ 8L (53 74 o8'ie 0’04 0 pect  iiiobies
(e tiowt (1AW (Yo} {lion) o) W & (HaWl  (woolis) Wywois) Insd (3938 (W) (WIOT O/
ssig - ssio ssia ssig 8 SNVHL HMvs N Hidia
dPOJOHIBG NSHNBUHN NZON  -ZON'WEON SO3Hd  IHYTHOD  1HON  1HODIS 00 o6 o3a W ALSNIG  ALINIWS WL YA 3M 3lve
g 808 £18 I8 Blzze . uwe . oW 8L (G |+ BIBiE  o0p gy o
gieezt - {4 by Bop} ONGY EL0Ly fh v Bep) 1y . Norig snioy - Jogeyf seyedluy ying  BOOHYd

wonwg



i80°0 090'0 wze  ee clL'g Vid N.mm. 8y ¥ 1 A | 4 't 0l 91Z1  spisois

ol0e 1100 . Xokoo 82 29 a8y Bt 5891 gel nt e 8107 [N 14 69l 8 01Z1  80/B0ie
e Lo ki £60 e ges 788 09 &L T e - el ]! 549§t lo/eois
Mgioe Joloo Aoigo i goel o'sy e 6 £l LT T 4 gzl 919z A U 0%i1  le/Bohe
80 8200 8z 0 051 (LAY 8L g 89 14 8ETL yiez ool oL - o¥iL  spiloRs
ol A000 AGIO0 ¥20 68 12 4 - 4 1 S A 1 nt £e 0851 A ¥4 Ll 0 geil  S0l0fe
S0 5900 tsi'o o o %08 L4 89 L 1.4 %4 L1414 ool ot ovii  80/80iv8
A0i0'0 A0i0°0 p 1Y 259 ey gy 0B a8kl 14 O 78 . gosl T4 14 €l o sgil  e0/sons
LAY inoe b3l A500 00'%s ge8 , g's0) 151 S A £z0z BT X ] oozl z0faoive
3] Joloe aoioo o'l HY 14 X4 07 il e 98 9l 8LI'ee ¥4 0 -8881  Z0/808
5100 8i00 1800 %900 gege T4 X4 S 1 i'8 iz BLie &8 ol it LIk
Aelon o - - Hele e - o0eZ g8 g reeL ol i 94 8E'8L 60ve ¥oi 4 ozil L0
gone 2200 gga - 98 830 o'es §'e6 ¥e 6L 8802 892 ¥ 111 abel  coicoig
8500 [Axi1] , LA £ 280 oes 98 g0t o Al 8 8964 1414 8 0 2¥El  EO0iEOHE
Zot'e fa00 tird] 08l 14 tin ey BE L1 Wiz elst 0t ol agyl  s1olice
9400 oa LEQ0 £9'0 wi I'v8 £8 184 68 1 08 80z iez ¥4 ] gevl  suoiies
fisw} fuow} (iew) tisw) ~ (el (vani W {vowl  (1WooLiR) -ywsis) insd {o830) W (vaoy (G
§sid ssia Ssig S8 8 SNVHL HALYS 40 Hidid
dP0d OHIHO NCHHBVHN NZON -ZONBEON 8id0IHd  THAWIHZ - iHOI 048 oc 1] oo W ALISNIE  ALNIWWS  dW3IL  WILVM  JRL VO
49 803 £l9 18 glzze laze {4 8L ice goe Bisie goy os¥ oL :
ForeLl i upu Bep} gNOY 86l o¥ i ups Beg) £y : Heg oAb uung 18 pUsis] AvGaye - e80] tusg LODNNd

OIS



9800 10180 6ila BE'0 068 ) 048 {8 08 old £E0E vel 1]} 174 R RY i1

£E0°0 Xcoo 1600 80 088 i'ag 9e ves 1] Rl 08 1444 A el 1 S£Z1L  ELB0IVB
: : i g'ts 98 L LY AN 1Y 2 veEl 8l 0atl  6Zieoive
8'8L ol B8 08 syet {008 SEl 6l Svil  eziedis
| g6y g9 g1zl ol S Y (A2 88'87 A ¢ Covii eZisoe
0£09 Aoie0 Lo 0 S5Zi  8lisolke
{00 - Lo 409 A50°0 ov'le . . ol ovzl  Slisols
$200 Acio0 £20°0 o 0022 8'a . ni . ’ 0 g6ZL  9i/B0ike
1e'e xotoo apte : ¥'en B 7 Y g £6'2 )14 rA4l 4] 9zt BliLOHS
14141] X000 8600 8Lt 65'% vas R ¥ '8 81 %214 1§74 (44 ol 0EzZlL  BliLoive
8200 ABI00 : FAAN 8l'o 118 oee an a0l o8 al 08 T4 11274 8l ¢ gzzt sl
109 1200 8809 g8l 7508 98 6L 6%zt 856z £ gl g5¢l  OZiBoie
wiod g0 082D 8ED oLy vl [4]}: 88 g8 it sget £ty 8l Bpsel 0ZiB0ive
10100 80’0 - O6¥00 - 880 oni A ge [4:14} oL 4 I's B8yle oLz gl o . 9l 0Zi80ie
4800 80’0 . {610 . ote zeglL |, 8@ 08 o8t 11 4:14 iot i s0zk  Bl%0IN
400 £ion : el e 74 o'i8 g8el gl . 4 wit 81’6z (3] ol 1174 W TR0
8200 Aolco - e oee {1 4 vig 0y Fyvl & At 8 1§ 117114 8l -0 agtt  8La0ie
VoL 986 i'g . 6L ALY 47 0474 £8 | Y4 LA A R A ]
e X0100 i X800 ey BB £'80% ot os it viet 68 ol 0zzl  SThoie
L2181 sotoo 5910 087 T4 T ¥4 88 vy 90t 1 I8 080z 8.9z K1l 0 Szl aTioive
£180 Hao g8E0 s ves ' 8L e’z goie £8 11 pavl  £Titois
£80°0 X0100 £35°0 1 S 1 Bas rozs ria 6 0512 wee - v ot Gyvl  EZIEONS
{900 Xol0'0 174 ] o Y ol ol ) ovyl  ECiEONE
8L0°0 A0100 L6E0 i'es g'z8 gL gL 112914 iooe ve & 0EZL  ¥THONS
8i00 X0i0e gsto 174)] . EE8 £ oee (4 gL 67Ee 80°6Z e ol 144 B U T4
sto0 X009 8860 1140 8790 898 68 - {'eB a0 il 8t 11374 86T te 8 07zL  vTizoive
5600 Aoio0 1369 . £z . a4 1Y UL 08EZ £908 88 it obet  SLiZiies
800 jxoloe ieeo - ¥ie . .e0p ¥4 112 oL £ BEZ . aveE g - o q6E1  Gli2LES
6800 A0L00 8vt'e 810 e &8s {6 oL ¥4 A gy A A A {8 0 058l GiiTHEs
aL0'c AoioD . ALY ‘ L't g8l 68 e oeee 8508 Tl oe 5501  BE/LLIcS
0Leo A0100 £0ED “E¥0 80 ves veL ~ 8% ¥ ge'ez - Bgae IS ol 0301 8iliiies
000 Ao100 g0 8%'0 680 oqe s 208 4 3| L e (417114 L 3 1 o Syol  BLLLIES
8500 5200 (AT : 168 (A1) i gt 8z (1411 ¥l i oszt  e0/oiige
£50°0 . %0i00c : ge?0 - 690 ez 13 iz ol 8L (8:344 qz'ee g1 H 4221 shiolies
0500 X000 (444 eca ogz ive ve g6 . 08 ¥ 8L et elat Ll il 0zzi  sololies .
{Vowi (vaws (Hew Hiaw (s} {yoni (] (%) (oW} (I0BLIA) {-vweist {nsd) {0930) W (307 (oO/WwIAL
" §sig Ssid $s50 ssig ) . Shvul " - HALYS N : Hidid
APOJ OHIHG NEHNDGHN NZON -ZON'BEON DIG0IHd  THAWIHD MO - HDO3S. oq od 1163934 HY - ALISNIG © ALINIIVS  dWIL  HILVAL 3wl 3w
18 ang £l8 3] Bizit Hzee ¥l Bl ot 06e slale o oay Bi

982 228 - i i Bop) BN 1A 0 v Beg} 3y jod ysmpL - Uiseg Uimyy punog 1ing. £00RSd
| . R AcHes



i gioe 114 . . 868 3] L9 . - gL LY A4 £86 Til oe 0201 80IGOVS

£E0°0 8100 Lol 0EY 08¢ el 9901 e 08 Wi - s gtl 0L szet  BOMGOMS
NOLO0  NOID Xeioo, 8. - 028 649 8 Tt sl I A8 woz 414 gl 0 001 g0iaOie
6600 A0100 i) : 988 vl 9 f1:y44 et AT 0E  0Z01L  (0/BGHE
8600 Aeioe a1’ o 990 0’88 t4 I Y et et £ ol slol  joisoRs
100 #0100 Aolgo ozl 098 - 298 g x4 N 1 1 vl BY'SE o9l ¢ o0l 1080
o0 6200 810 re8 : £Le 8 YA ¥ £ 4 wee T 08 8701 - SOILOMS
gioe sw00 800 001 oFy 908 801 e 08 Tt 088z 971l .0 o201 goies
9z0'0 A0i00 ALY T 1 4] v8 Ly o8l 901 8 78 79t 92’52 8t 6 g0l SOlLohs
woe ££0°0 61'd 088 . 088 0e Y3 Ly 74 3774 oGl 0f 000 8O/a0is
8h0e 160'6 g8t 880 0Le i - gt [A: o8 iz ez gl o §101  solaoha
00 £200 980°0 8c0 0z 2L e zeol 9% X 78 oLgl €802 - 6l 0 0i0L  80/sgits
180°0 810D . 2680 ‘ 088 958 t's 8L L 5774 08 05 0Z01  ZolsoRs
1800 9200 woe'o 8o (¥4 g'e8 918 76 8L T (A X 4 v'e oL 9Iol  Zoisoie
AGIOC  ¥owe - %0100 660 0Uee £er 8 res 6yl 98 TN IO 574 -3 0 0I0f  Zomoive
100 voz'e . o '8 AL L8 Y 4 S Y 88 8l 9I0L  iIBOAS
8100 8510 880 ov'ze gL g6 ve 08 08'12 £E'82 08 oL o101 1LAOHS
zz00 vZI0 N800 oust 908 -~ 8% gezt 8 $9 8 AT gegl £8 6 9001 Liivoie
8I0'C A0io0 : i8e0 e . g'q8 98 i8 . - ¥ 0ET F4:x:74 88 113 8oyl Eoltols
sivo Xoign ) LA AL oo ‘g'ey g8 98 L 4 B0ZZ £¥8T 98 i1} g8kl COfEORS
850°0 20’0 . 1860 8L0 (80 vae 0z £'68 Lol v 8L a0t eger 08 0S¥l colcone
¥L00 A0L0'G £ee0 A (59 ig vl 8872 €0 gl 0¢ 003t BL/OLIES
8600 #0100 S|4 990 080 res £e8 09 8L gz 896z 0zt ol 998t sLGLes
500 Heo . 2izo 0ot et o8 el L2 £l %i 8L 7417 e YU 0 039 elioies
(VoW fow)  (uow (oW (e fisn) W (oWl (oot {LVWoISt (st 00300 GNP (vO0% (GOINWIAY)
ssid ssig $810 ssia ' ShvsL unlvs e Hid30
V04 OHIND NEHNSVHN NZON -ZONBEON 01403Hd  Hd¥IH3  1HON  M303s o 00 1103933 WO ALSNIG  ALNITVE  JW3L  U3IVM  3WIL 3lvo
ife fos gle 1£9 gigie iizze 1/ 8L 314 Hi] Bisie i1 . 08y ot )
osiazl {4 viw Bop) BNOT L0086y (N i Bep) Ly _ : puvjs) Awupepy - puneg vojssessog 610SSd

uonwg



£900 gtoe ie20 oLe oe'si oL 4. 8L 6L ;171 BTIE g [1]3 AR YL

g A0100 £ELD 169 114 ¥4 )0 L 80l 98 nt o8 5% e g1 é oezl  1Zleoive
9200 aoo 1743 1500 arei (%174 . (AL g8 - Bt [ii:2¥4 60'Le gl ol 88l SlsoiB
%0100 Xoi00 30100 AS00 nos¥ 31 8t gLl eVl S 68°¢T 180 8wl -8 geet  g/sone
2400 UL g gl geei 417} v'ss 48 os 141 BLoE 61 oL 9EM iLOKE
2500 A0100 Lo xage ore )] ov 3 '8 hi L 81'EZ €808 £Zi 0 azil  LbiLoks
30100 A018°0 800 go'z 1) iTA L'ie fa: 11 88 o8 8E€T 1741 ru o gzl ozisois
X600 XoLo0 . el Neo'e oz 18 gt Byl g At 18 88tz 6E0E F44) . gzzt  oZisoive
2800 vio0 e wu sy (47 58 s ¥ 596 feee Lol 0 aglt  60/90i8
fezon X0100 1800 on'eL 0ee g - 00 goll et Xl g8 6062 FAY 1 a0t 0 0sll  eolaofe
feeos Ao16°0 4741 050 ore F4 43 gis L8 113 88°ee 080e o8 o1 5921 vilOie
geeo 3oi0o . i i 08 vig b {'ig 88 A gL 88T gE9E 0% 0 0321 ViOis
o800 ioioe 2141} 880 oL a'sL A 68 i 6L 89%2 vEoE ¥8 ol Gttt vMEONS
0800 X000 820 €490 o'l ges 8 g'l8 £B b Y4 1344 14414 g8 0 pZel  yueolve
£l00 Aooe 64960 090 8L8 1473 e 8 gL 186 800ce gL o 0zzi  GONZONE
00 . AOl0 : "8re'e iva 880 58 68 898 ve z gL 174 8008 8¢ 0 SIZL  soieive
oo Liog ‘ p8i0 i 840 L}:1 (X1} '8 rt 1% 4 4118 ¥8 ol obZL  tliZiics
8t0°0 FatiL] 8310 8yo 080 g8l g9 A A ¥ Lt 111404 8L08 98 0 1 A AT
8500 e : A 80 092 s 8 g8 8L 86L BB Lot 13 apzl  Lliolics
L800 A0i09 £51°0 oy 0t Zes 8¢ §a08 v At 1] 85¢e A0 g ¢ oy LloLkes
(Vo R {van} L (van (ven W {4 VoW  (woodis (rvwash - (nsdl {3 30} W) - a0 (GOINWIAK
ssin §510 s5id Ssig -8 SNviL - - HMYS 4% : .Hidi0 .
d¥Od OHIHO NEHNBVHN NZON -ZONWEON DHOINd  THAUTHD . 1HON HI38 6a L] 0oy W ALISNIE  ASINITYS © dW3L HIIVM NIl 3Lva
18 - BOB gie itg $ze Lieee ¥L 8L 0g o0 :]15: 1 opy ey ol .
gsb gt v Bep) gNOT 040 8y - N e Bep) 1y . uiod HB[RM - pUISIME] Mag, SOcHLd

TN



80’0 A0100 - A . g98 ‘ 2’88 24 9L 11:X44 SU°0E g g gzl 90/80HkS

7800 P00 9z'0 08t ov'e L85 1'ioi 88 08 882 1% AN ¥ 4| it g{il  80/60RE
Aoloo £100 %0100 oee ov'e y'oh 9 ¥l ovi f 8 A I A 14 Bgl 0 olil  90/GORS
800 %0100 _ 9810 688 969 z8 Lt e yL8L 46 06 oLl tofeoie
£80°0 toa . vile o'l 74 i 798 9t ¥4 99°42 65'87 vt ol 00l $0/BO/VE
{100 sigo X000 660 o {08 i's . 8l ool nt 8 A A V14 A ] aq0l  lo/eoits
8e0'0 #L00 00Z'0 828 LT ot re e 174 50} 0 601 SOILORG -
{800 oo 18D 80 19'0 968 - 098 LY 8L wu (1414 801 al 0081  SOIZONVG
%oloo X0l0c 0160 e 088 o588 oy 1oEL A H ni Z L8l 8942 £EL 0 9501 90/LOME
] 5100 gz . v'es gL zt 8¢ 8977 ez Iy} 0 4013 80BONE
LE00 1£0°0 sLL0 £28 00’ a8 188 8 6L - 980Z 1812 gl ol ootl  B0/SONE
019'0 w0 %eloe oLl oLy £9. . €0L . L8601 o8 Wi 78 el 1 X4 (FH 0 agnl  80i80HS
0800 »0i00 #8820 988 - 8Bt 8 Y4 BLIT 4314 88 og 0ZLL  Z0/80MtE
. y80°0 100 . £ 890 0t 1’98 A 8 8¢ 807z 91’6t 08 01 gill 20508
1o a0¢ A0190 980 a6z vey 62 L8l 41} Lo 981 89b2 Ll ) Oill  ZOEOHS
8200 #0100 T4 zo8 : oiL ¥ Lt ¥ 74 1982 g8  0c OO LIRDHS
xal0e £100 0£0'0 %900 a2'08 088 . 9821 A A 1802 s1Lz 6 ol 5501 LibOibS
%0100 A0100 A0I00 - 800 0eel 88t 83 eVt LeL A 99 1661 02T (1111} ] 0s0l  SEROAS
1800 A0ioe : 3980 - . 178 - (¥ 7] 88 re W 1962 ° 88 . 0E  Siyl  SO/EOWS
8800 q1iy] We0 igH 790 €88 Lv8 A Y] e Wiz o ve 0 iyl  olEolE
1800 o0 : e L TA] i90 98¢ 68 9001 . 68 A Y 1174 6792 98 0 Qb COIEONE
8L0'0 X010 8280 I'te ol ' Lt 80'62 woe orn o . 5291 8LDtice
100 A0100 . 2870 %80 .09l 928 569 [4] 8L £0°22 9162 ¥4l ol o9l 8i01ies
SH00 aowe 280'0 oW 0L8 8Ll 99 780l 86 ¥t 18 CINT 918z ¥4} (i gi9i  8u/Biiee
fow) Miswl  (Wow)  (1gw) {1ion) {van) W (%) (Vow)  {IWOOLI ~levemis) dnsdd (983 W) (V0T (GAIAEIAR)
$s1a 1] ssia 8810 ] SNVHL ULV . 3N _ Hidi0
dPOJOHIBO NEHNRVHN NION -ZONSEON OdDIHd  THWIHO  BMSIT  1HO03S . 00 00 NMos9 wd ALISNIO  ALINNVS  dW3L  BILVM 3MIE 3Lv0
ti8 809 818 e sizze LHzze 74 8L 108 p0g aisle oot oe oo
ezt g uyw Bep) ONDT 980 8Y gy Bepj 1y o wRg 1533 - elsnrng wbojeing co0HYS

wanelg



_8e00 . Mol 8s0'c ool av'et g9/ 8’58 i's o8 G 1Z'0e [44) ol SELL  EliGDite

aZoe Aot00 - e oe't LAY vis o8 Z'eel oL ot £e 8Lz 998z gal 0 ocit  clleois
- et g48 o8 08 1{X4 q0°08 v ot oozI  gZisoivd
g8 - 2¥ i'eel a0l ‘ [1] Y 174 861 0 4811  6Z/B0fE
s80°0 %0100 £60°0 780 i R4 : i ovvl  BlLiBoIe
si00 b HE A0100 X500 ol . Ri1] ni g Skl BLIBDIE
180t 9800 8019 o g98 yos gl el 08 80eL 29'62 I'vl ot 00Z1  BIiLGIVE
Loe Aoi0e X0i00 3900 898 0'ed 8y - 188l i ¥A) 14 95’0z :74 74 gLl . agil  eLzoi8
8i0s 100 ££00 190 o8l 08 (441 oot Y et 1414 el 1]} obat  OZ/s0i
8i0'0 X010 Aol00 . NS00 098 ¥4 z8 1ol gel - AL L4 4 14 - 808 £'gl 0 g6ak  0Z/g0ive
0a0°0 LEDD . 4510 e 08y 4%8L 13 LY} os EeL igee - Tt ol 0ElL  8l/a6i8
{7207 Aoioo 2800 . £50 o0's viL oL A/ B ¥ 4 Al 4] 154 1682 A 0 azii  8lLi50l8
000 ¥Zoo LA o¥l 06c ogs ves L8 172 Wi 17414 FA ] oi a911  SZiOive
2800 X0i08 FI0 p 3] (143 el L A 4 i 18 21 KA et 1) é osll  aziONs
8109 awoe 2880 580 680 1113 ges 14 gL et - B5BZ I's ol S0Z1  $Zioive
810D 174 LLED 890 - 60 £'08 Bl ¥'ie 6'8 [4 L) BLET /AT Bl ] 00zZL  TRONG
800 - s 8820 o £6°0 8L i'es 8L . gt olet 11:5:11 68 o piet  LzZiofs
186°0 a0 £8E°0 90 . 180 §08 &l 518 i'n § L i-x22 1114 s 0 qoel  LZHOWG
vioe 800 ieo e840 ¥Eo 1374 4 7O ) re et oo ¥e i A AT
6.0°0 £80g 2560 &0 080 ¥ 18 g6l gL ol L 5L 80°67 88 ] 5621 qifeiies
0L0'o T ) . A 280 oee st 28 ¥ gt piee i 41 g0t . Ol . S8zt SUKME
LoD 8800 88290 - 60 oLy 37 o' g8 o Xl gL 806 §0¢ Lot 0 0923 LiLEE
gsb0 - ZedD , o gey - 089 8L 148 4] 6L 144 aoe - SEl 0l S0Z)  GO/BLEE
800 20 900 ¥l 14 -3/ ¥a (4111} 98 Al 61 612e [4:4i14 ol 0 o0zl 8nipHies
(tiow) tiow) fisw (Uswl (isni tusn) W W (vawh  (IWNooL) wvweist  (esd (ea@ (W (yao)) (ool
ssig ssip - ssd ssig . SNVHL Hhivs 1 Hidig -
d¥0d OHIHO NCHNTBPHN NION -ZONREON OMOIHd  THAHID IHOIY  iH3238 a0 1] no3sas  we ALISNIG  AUNIWS  diN3L HILVM WL 3Ivd
18 i €18 1£8 Bicze Lzze /A 8L ot g0e pigle aby 114 1]
344 Mo BeploNgT OeELY N Bep o spishdiyg (sau - Jep0) H0juig ’ JOONIS

eI



gg0°0 L¥0'0 04810 6'98 (A L'L 82T 180 L'l 0g  90¢i ¥l/eo/ae

Leo0 8L0'C BELQ og’l o0y  £'v8 o'es €L : 8L 10t evOoE +v'el ol ©CoEl tvl/e0sa6
£20°C L0 . £0L'0 o'l 08'c 8'¢8 08 g'Gll Z0i N 3 8L 1070 LLge i'ti o 9g¢1  ¥l/60/96 -
£20°0 L10°0 08070 8'L8 FARY: SN AY A 6'L g6'¢c¢ lg'oe  L'El 0e  glzl 80/80/96
leo'o 24N ¢8O'C o rAY 08¢ @'Ls8 L8838 VL 6L BLTE 8i0e VTl ol 0lLZiL 80/80/96
8100 2100 6800 oLt 0Z'€ T'88 9'¢L g€ €L N l €L vLZZ ¥i0E P'El o 9071 B0/B0/98
0E0’0 L20'0 90z'0 il £'06 v'8 6L €8T ZL8T 001 O£ 080l §L/90/96
LAY L2o0 gil'c N 800 0g'9  g'ig 9'g6 8’8 0’8 80'Z¢ 08’8 VPOl Ol a0l Gi/ao/a8
0Lo'0 i 0l00 g80'c N 900 0g'8 L6 498 ZT0L ¥e n I b'g LLoz vl £ o Ov¥0L gt/90/98
8¥0°0 FAAVRY L¥2'o o'gg 88 V'8 gL 1@'ee g9¢'ef  L'6 08 0801 6l/v0/96
840°0 L20'c 6EZ'C 80 TR A<t g'/8 ¢£'8 8L 0922 ¥T6C 16 Ol ap0lL  61/¥0/86
8%0°C 8c0'0 TATAY 06°C og'tL g8 00l P¥iL 89 n L 8L L¥EC OL'6C ¢ ¢ Ov0L  Bi/¥0/96
6v00 ZL0°0 0820 -8'P8 9’66 96 0’8 89¢C vied L8 08 4Z1i 6e/e0/96
8v0°0 100 ‘€8¢°0 4980 08'c  8'v8 <00l 96 c'g 69 4ai'sf L8 0L 0ZLl BE/e0/98
8v0’'o glo'e £92°0 9L'0 00’ €69 L'8 8'00L L'6 o'e &6p'EC G0'BC 88 C glil 62/e0/96
620°0 n oioc . 88170 a've 626 08 84 4Gp'ge el'se 1’8 02 00LL eL/20/96
820°C¢ n  oio'o i6t°0 r e¥o L9098 £'66 £'8 8L 19%Z  LO'sE L8 o} G901 €1/20/98
L20°C n  oioo vgli’0 r 880 [ 090 L'¥8 L6 L'E8 L8 N i 8L Z9'¢Z 9687 I8 o oaclL eijeofas
£80°0 n oloo B9E'0 g9'ag 8'gg ¢€'8 gL B66TE P96 08 0 geli vT/ic/a6
990°0 n  oico PLEOQ FA A or'c 9’48 o'gs v'eg - 8L Z8TT TEBT 0% 0t OfLl Pe/i0/as
890°0 n oloo $LEQ £2°¢ 0o €98 Pe 288 PE N i 8L vL%C 2TBT 0’8 0 azil  PEILO/GE
0200 N oloo 980 2'ag L'vg 08 @'L LveT Teoe 6% 0 ObLiL le/elive
6300 N 0lLo0 FALTAY e°0 9z'0 g'as g8 1'g 9L ¢Tved 8208 O6 ol ggli  LE/CLive
2a0'0 N oloo 822°0 GE’0 20 Lg8 9’8 +'98 1’8 b gL 9g'eZz  lZ'0e  L's ¢ oSl LT/TLVE
o 7o {1/oW) (o} {Hon (em (%) {wy % (el (ool -yweist  nsdl (Deadl M DIVOOT {GUANIHAAY
S8id $81a sS8i1Q |8id 4 SNvYl HNLYS Cd4N HlLd3a
db0d OHLHO N-EHN B PHN  NZON  NTZON B EON DIdOAHd THdHTHO  AHPIT 1H303s 0Q oa 100 034 HY  ALISNIG ALINDYS diN3L HILYAL  3WH R4

M .0°LE Bec zZL N .8'10 BeQ 8% "I Usng-1ejul AYRIWPY  LOOINGY

uoneg



£40°0
Zv0'0
0¥0'0
zzo0
610°0
120°0
690°0
990°0
¥80°0
$90°0
090°0
890°0-
L¥0'0
0€0°0
8£0°0
9£0°0
8£0°0
9800
9v0'0
090°0
190°0

£90'0
£80°0.
690°0
¢90'0
880'0
€900

62070
ve0'0
920°0Q

en
$81d
4904 OHLYO

poe Jpue Qs B

-

=220

9i0'0.
910’0
gLo'0
€i00
2i00
ZLo0
gL00
gL0'0
€200
gLo’0
8100
910’0
qzo0
g8L0'0
9200
2200
920’0
LZARY]
0i00
L1000
Lico

CLo0
OLo'0:
oLo'c
oLo'0
0L00
000

0Lt0'0
0100
oLo'G

Vo
" 8510
N-EHN 3 PHN

s
§819
N-ZON

9eT'0
6LZQ
£02°0
£80°0
9800
0L0'0
gig’o
99¢'0
£92°0
LAY
99z'0
£9¢°0
YeT0
LeL'c
681°0
661°0
£02°0
88L'0
+¥e o
89zc’'0
£92°0

+9g°0
1920
ee’0
eLT'0
£92°C
veTC

20e’0
L120
94170

Hows
8814
N-ZON 8 EON

LL'O
L4 RY

QLre
QL2
08'L

ov'e
oie

oLt
Cg'0

98’0
080

0L'G
[AA

820
FAAls)

ve'o
880

19’0
12 RY

ion

Dld0oFHd

og'L

¥6°0

08’2
08¢
ov'e
og'e
06'L
002

orL

oy'L

080
670

veQ
7o
92°0
9Z'0

00’1

oLt

1en)
| -]

9°'08
8L
+'09
z'ig
L'e8
'8
08
¥'08
9'18
9'zL
VL
zeL
1’18
g9'ig
L'08
0'gg
z'ag
z'o8
o8
6'e8
v'89

[ A
Le8
£'Es
8'98
L'88
L'ag

9'L8
9'L8
¥'i8

{6}
SNYYEL

THIHTHD  JHOR

A

01

L9

9’6

L'é

96

g'g

oel
{r)

Ho038

M G068 020 ZZL N .£' L1 Beq gy

¥'se
z'ot
&VEL
¥lo
6'89
L'BL
g'09
9'69
el
gL
a'6L
£'6L
£°08
9'96
z'zol
+'g8
9'L8
i
9°'86
L'86
L'66

9'98
9'L8
6'L8
'88
£'68
4'88

'8'89
6'09
L'29

19%)

HNLYS
oQ

8’9
6’9
9'ii
2'g
£'e
99
L'
v'e
9'g
'L
€L
1A
'8
6’8
Ve
Ve
£'8
8'9
e
6
9'6

'8
98
'8
9'g
g'8
'8

¥'g

9'g

8'q
1o

0o4a

n

oL
9L
1 gL
LL
8L

8L
8L
{ 8'L
LL
Ll

6L
0'8
3 L'8
8¢

6
6L
A

gL
8L
i g'L
L
LL

&L

&L

i LL
ool

4
100 034 Hd

L FA 1A
g8'ge
or'oe
£9've
oL've
18'ET
£8°¢¢
9L'ee
90't¢
94'e2
29°¢e
£lL'ee
£8°¢C
90'Z¢
LL702
le'ze
09z
{vee
[4 211
el'ee
Li'E2

B69'eT
298¢
€9°ET
88'ee
i8'ee
6l'Ee

0a've
¥
rve

(L-YINBIS)

vo'le
veTie
8L'9¢
gg'le
£v'ie
Le°ie
sQ'Le
66'0¢
26°0¢
26°0¢
¢80
68°0¢2
L6862
08'8¢
veLE
92'6¢
¥2'6T
ol'eg
£8'62
8’62
28'6¢

ob'0g
zT'oe
pl'0s
£2°08
¥8'08
tgog

TR
LiTig
eLte

nsdj

£0t
801
g0l
8'6

- ol

g0l
0L
oL
Lol
1ol
204
Lot
ool
701
et

L'e
A
L8
L'8
L8

8L
Ld
[
€'y
£'g

L'6
L6
2'6

o o

0g
ot

og

Ol

1947
ol

ce
ol

g
oi

ce
oL

oe
ot

o
ot

og
01

ot
Ot
0

fun)

Hid3qg
ALISNIG  ALINEIVS dIN3L  H3aitum

041t
Shit
orll
001
ggol
oot
0E0L
9z01L
0oL
orlLl
geil
ogti
aolLt
0oLt
9901
920l
Qzoi
gio0l
080!
9201
oZol

ogol
acoi
0Col
a201
020!
9101

gi0l
oLod
9001

¥1/60/86
+#1/60/96
+1/80/96
80/80/96
80/80/96
80/80/96
OLILOIGE
oL/LOIGE
oL/Lo/as
i/e0/98
1/90/96
#1/90/96
ZZ/90/96
Zz/90/a8
ZZ/90/36
¥2/v0/96
YZIPOIa6
YZir0/a6
62/80/96
8Z/80/86
8Z/E0/G6

periofge
¥T/L0/96
¥e/L0/es
LZ/ZLive
LeiELive
Lereiive

Qe/OLE
9Z/0Live
aefoLive

(V00 {GANINIAR)

AL

VG

"uad JadwinD-Iguf "WPY ‘N Z00NAY

uopels



6C0°C
€i0°0

8E0'0
eRe gy

820°0
¥1i0'0

980’0
oLo°0

870’0
9z20°0

£80°0
E¥0°0

9200
8200

1LAYRY)
gZ0'C

620°0
Qco'c

on
esia

d"bOd OHLUO  N-EHN B vHN

9€0°0
0Lo0’0

820°0
ol0°0

0200
oL

LZ20°0
0L0'0

gi0'0
P00

¢C0'0
6100

cioe

0100,

Clo0
0100

010°C
Q100

ow
ssig

e B R

0ic'e

oioco

0100
0i00

0100
0100

0L0°C
oL0'C

GlLo'0
0100

0L0°0
oi00

0100
0i0'0

0i0'0
OLo'0

0L0'0
010
e

S8IG
N-CON

8¥L°0
820°0

i rARY
0100

980’0
oio'o

ov10
010°0

golL'C
PPLC

Lego
292°0

96170
0220

L8170
2810

Q60’0
8E0'0

/o)
Ssi1d

N-ZON.B EON ©IldOIHd

09}

00°¢

0L’

08T

ov'i
0g'C

oZ'i
610

8C°C
£8°0

9v'0
B8¥°0

Hen)

08'¢
oZ'v

og'd
0Z'g

0L's

og'e

06'g

oe'e
08’
GL's
68'0

eV0
99’0
£EV'0
8¥°0

0l°L
ce's

tenl
¥

£'2L
g'gs
899
o'al
208’
1'gg
64:74
g'ig
£'eL
O'LL
g'vL
L'9L

96L
X
ovL
Led

LTL
6°'60
(9%}
SNVl

THJHTHD  LHOI

ov

8'q

2'g

q'f

Qv

o'
fuy)

1H3038

0'i0l
0'Ls

g'in
8'LTL
8'96
6'eel
a8
L'vei
896
£°00i1

'a6
0104

L'98
6'le

9'68
8086

8'e8
o'ce
£o6)

HNLvsS
0d

1’8
06

gL
g0l

9’8
i

z'g
L0l

i'e
£'8

6
86

'8
£'6

8'8
0’8

o'g
&8

{vow

04

{TNDO LA}
£
100 034

8L
Z'g
0’8
a9's
6L
v'8
6°L
'8
6'L
o8
&L
0’8

8L
8L

oL

o'L

o'g
i'g

Hd

M .6°GE BeQ 2z N .Z'L¥ BaQ gy

vi'ee
gl's

g6'ile
92’6l

'69'Ce
80'8i

6922
av'og

€8°¢¢
iv'ee

cO'eT
a6l

12814
8g'¢¢

(4411
82'ET

80'¢e
£L7LT

{1-YINoI8)

ALISNAG

oo
¥l

60’62
og'ge

LLee
60'9c

L¥'6T

89°L¢C

gg9'6¢
FAA T4

z9°8¢
0g'g9e

v6'68
88°'8<

86°6¢2
06'6C

iZ'ee
068°8¢

{nsd!

ALINITYS

ezl
69l

il
ol

g0l
0¥l

26
ol

28
1’8

LL
L8

'L
A

£zl
LTl

{0 B2

dWa3L

4
L

fw)
H1d34
HILVM

givi
Ol

alet
glgl

oglt
arli

Oedl
N:TA 4t

oalLl
avil

0eel
q¢ct

g0¢1

0021

0g14
avii

obil
aetl

avoon

i

Zefs0/as
Ze/80/a6

¥2/L0/88
¥2/L0/58

9Z/90/g6
9¢/80/36

zlao/se
¢e/ao/as

PTIP0/68
PeVOIeE

LZleole6
£Z/E0/96

ge/10/96
£2/10/96

ao/Eiive
SO/ZLivE

B0/0L/¥E
e0/0L/ve

HAAANINTA AL

31va

‘seoueid "1d - Aeg weybulieg 600119 »

RIS



gL g'ge Q¢ 9L 2Zwie 19’62 c'gl ok 0Z0L 6&i/60/48

029 gc g9 L'E 9L 818l - Ovag 8'gl Y a0l  B1/80/98

c'ge £'¢g £'g L'L egie 90'6¢g 0'gi o} 0941 20/80/48

9Ty o't  ¥'eel 80t '8 ez'8l 498'9¢ o ¥ s abLl  20/80/96

€'6¢ 9L9 ey - CLL 08T £8'8¢ g'vi Ot oggl ZLi/Lo/as

£'6¢ 8¢ 9Lit Ve 6'L 6LEL 0g°0¢ 2'6l Q 9249 Ll/Lo/g8

8'CL 9'0L L'9 . 9'L s8elle vL'8e 6'ElL 01 0L0L g0/Lo/96

ey €y T9LllL 98 08 LLLY £8'v¢C 894 0 q00L  90/L0/96

649 9701 06 FAFAN | N ¥ A 28'82 8zl g o¥e0  80/90/86

288 €2 ©80iL Le 8L L8'FL 89'02 . i'9i 0 9860 80/90/a6

6°'eg Lye 8'g 6L velT £8°L2 g0l 6 olvl mo\mo\mm

8'eg Qe g'sil- 80l 0’8 OL'6} 6g'9e 22 L g0bl  £0/90/95

£19 9’88 6 6L 8l'le ovr'Le i'e & a¥tL  £0/¥0/96

9'¢9. g% 9G¥ L0l o's  gv¥'Ti eL9L ogL Q O¥Pl  EO/MH0/98

629 v'z8 18 L 1ee ie'Le £'8 (931 8v9L  90/80/96

9'gg 9'c 0o'sg L8 84 eg'sl 92°9¢ g9'g 0 Oval - 80/E0/96

8Ly LeL VL 9L 89T 98°4LT g'g ol 09l 60/20/496

i'ee ¢ 488 06 LL 0 geral L8881l 9'g. 0 004dl  B60/20/86

¥'ig £'8g @9 9t €97T 99'67 1L 01 8201 LU/LLAvG

e'ge ge ¢€¢L &9 . 9L 9£'81 Lo've 2ot o QcoL  Li/LLive

¥'e9 9L oL 9L ©oee LL6T gl ol oggl  6O/LLAvE

5°'89 9y  ¥LL OL gL ovee 29°6¢ gt 0 azel  60/LL/ve

{Town {Hen) faw) (vow: en) on %) {w) %l (/eni (TNOOLIR) {(-ywois) insd o030 feu) (1wo0 aanzs_;mw

£8ia SSIG SSIa §8id # SNVHL HNivs - Ell ] Hld3d
“¥0d OHIHO N-EHN R DVHN  N-ZON  N-ZON % EON DidOTHd THAHTHS  IHDIT  HO03S 04 o4q 1109034 Wt ALISNIG  AUNIWS  dWEL  H3IVM awiL Flva

M .£v39 8o ZZL N.1'€0 Bag Ly Hod Aj0 pug 'S - 38juf ppng  Z00aNd »

uonels



0G0°0 el nolLoe £80°0 L6°0 2 4 L'9L g¢cL T'9 8L ¢€8'le 0L'62 8l ol ge0l 61/60/96

19G'0 gio’¢c noio'o olLo'o ov'y oiL'Le 9°8g o'z gvel L01 8 8'8 6902 1g'8e FAYA ¢] ogolL  sifeo/as
990'0 310’0 noioon  oloo oLy ov'LZ o'vg geg UL . gL 6B¥'1T eL'eT 8'vi ot gZLl  Zo/eo/ge
gPo’0 N 0L0'0 Nnolocn  0lLoo 0L oLy 629 o'y bagl L'bLoN b g'g i¢'el 92'8¢ g'te 0 ozLL  Zo/ec/as
ge0’o #i0'0 NOLOON  0OlOC o8'v oB've 9'ig gLl Lol o' EVIC £E8'BE 'L ol 0ZOL  Q0/L0/a6
e00 910’0 noig’'on 0LoOO 09’0 68°0 v'ag 'L vOopL ©°LL i Z'8 88'02 ¥9'8¢ 6°ai 0 gL0lL  90/L0/36
200 N 00’0 notoon oloo ov'g 06°6¢ Ll Lol &'8 8L vvic £49'82 L2l ot 04960 80/90/96
6E0C N 0i00 noloon  0i00 00°} oo’y £'8L b9 gvel 20l n L L'8  €0°'0¢ 6g°Le o'al. ¢ a¥60  80/850/96
£80°0 8/0°C nolc'o - oZLo otvy 0g'gl &6'8g L'86 L6 6'L VLT LB'LE g0t ot " avai £0/90/98
A olo’0 N OlLO'0 nolo'on  oLoo L8°0 olL'L elL gy Z'bei 072 l 2’8 evog Lz°Le gzl o ovsi  £0/90/96
880°0 8L0°C A 0100 2ie’0 0871 00’8 0’98 1'66 9’6 gL 8712 99'L2 1'é 0l O¥80  E0/P0/98
8v0'0 Zi0’0 N oioo LLZ0 8’0 08’1 L'88 ¥e €ilt 90t X g o'g 080¢ 19792 201 0 9€60 E£0/¥0/S6
§80°0 810°0 £ 0L0D CLEO g99°'c oLl 2799 o'eg e L' EENLT 8¥'LT £'8 ol 0960 B0/£0/96
880°0C ¢e0’'0 N oloo 0ov'o 8L'0 og'd B8l <9 1'¢6 6 n i 8L $8°0C lg'ge 1’8 o 9£60 90/80/96
YeQ'0 €200 N 0iL0C Lo 480 r© 001 geL 08 64 gL L8'le 98’Le L'8 0 04960  60/20/86
800 N GLOC N OLOC viZ0o r ls'o [ 086t 6'eQ gae L'eg L'g L L4 10°0¢ g8'gz - 76 4] av¥BC  BO/Z0/G6
280’0 “#10'0C N 0100 €92°0 290 880 £'€0 9 LL 9L L L9'L¢ 88'LT L8 - 0L OPBO £0/L0/96
r 680°0 ¢Z0'c noilg'or vee0 £Z'0 €9'0 6°69 Oy 6'tg 88 L 9'L gu'si 00'¥%e 2’9 0 9€60 €0/i0/98
¢LL eLL L 9L 9L22 08'6¢ 801 e] a0l Li/LL/P8
0'8L ¥e8 gLL L gL 19'TC av'ee L0 o OOl LifLi/vE
610°0 0eQ’'0 N OLO'C £81°0 fr~ 88'c r Q8% [ArAA 8'6L ¢TL 9L BE'CE cg'6e AN 417 a¥80 60/Li/¥6
£80°0 180’0 N oOl0°0 £ic0 F €80 [ 00¢ 9'GL 6'ea 9l ¥'L et gL eee ye6e [N 0O 0¥60 60/ 1/¥E
VAR gi0'¢c A 0Lo'0 £20°0 ol 0L’ #'69 g'6L L8 &L gTee 002 8yl (o]} g160 LL/OL/vE
0LO'C lec’'c N oloo £480°0 og't oL'ee g0oL 6% 808 80 . b 6L 81'CT £6'6T Fl ¢} 0160 LL/OLIYS
Cirow 0] {1on oWy . (went fen 1%} fwy %) (How) ClNooLI#) - YADIS) insd {0 vy {w) (o0 (QOANIAA)
$siq S810 §810 $81a 8 SNVHL HALys - 4N , Hidad
d'b0d OHLHO N-EHN S $HN  N-TON N-ZON 2 EON Bld03Hd THdHTHD  IHBPT  1HOO3S [o1¢] oda Moo 034 HA  ALISNIG  ALINIIVS dWal HILYM ANEL Aiva
M 056 BaQ 221 N .G'60 Beq Ly jeous eidwA|Q - 3ejul ppNg  S00ANA «

uoneIg



EE0C
0g0'0
Lo
9€0°0
L3070

2i0¢c n

220°0
880’0
vi0'0 N
190°0 -
OO0
€900
00
84v0°0C
oLo'g
¥e0'0 h
{800 n
SrO0
QL0
880’0
oPo'0
680°0 n
q20°0 n
P00
9900 n
290°0 N
8¥0°C

P00
88070
ZH0°0
1200
LLO'0
£10°0

DoDoDosD

(Yo
ssia
“b0d OHLYO

6100
6L0°0
gL0'0
LE0°0
700
010'0
LY0°0
£400
oLo'0
£480°0
g80°0
9900
9200
1EC'0
9Z0'0
QLo0
0100
+Z0'0
0800
91070
8100
0L00
oLo'o
8100
0100
0100
¥20°0

010°0
010°0
0L0'0
0100
0L0'0
010°0

1o
£sia
NEHN B PHN

N oLco
notoo
noleo
1 010’0
noloo
naoioon
0100
N oLG'o
noo'on
notoo
noLg'o
naioon
10100
1 0LO'0
noLo'o
notoo
noLe'o
noLoo
fi oloo
N oico
N otoo
noioo
notoo
noLec
noloo
noeLoo
1 0100

noLoo
noLo'o
noioo
1 oloo
t 0L0°C
1 0i0°¢

{Wew)
8siq
N-CON

ZrLo -
oZi'o
#10°0
880°0"
830°'C
- Qioo
280°'¢
L4000
oi0c'0
ogq1L°C
£80'0
Qlo'c
LLZO
£92°C
802°0
ZARY
eve’o
L2EC
9820
PLEC
08¢0
¥2E'0
8qi’o
ZIE'0
ErAA)
+82'0
gie’o

9610
a8L’0
ZBl°0
Z01L°0
Q80°0
BLO'O

(1ewn
$8ia
N-ZON %® EON

00t

- ozs

o'l
0g'e

o8'g
oZ'e

oLk
08'¢

al0
LL0

6E'0
80

%0
28'0

0z°C
¥S0

L¥o
£€'0
£g0
(en}

BId03Hd

o9
04741
oc'g
00’8
0i's
ov'oe
ov il
09'¢t
oe'e
o¥'s
00°¢
00'Z
veo
oz
VL0
oe’i
820
§¢'0

06°L
0g'c

oLe

{iem
v

THAHTHD

M .6'92 Bea 2zl N.b'2L Bea L

008
£'98
A i
1'16
0'es

029

9'Ce
A
2'849
A
67LL
6’19
v'ae8
g'gs
q'at
£'L6
+06
L'¥0
£4'98
0’98
'ty
LA
6'L8
¥'ag
6'c8
A
<09

1'98
0'g8

oaL |

2'88

q'LB

0L
%)

SNVHL
1HBIT

147

a'e
9'g
.m:v
0L

<9

€T

69

{wy

HoUas

LYl
t'e6
ogl
L'9g
8'e6
X4}
¥'86
8'LOL
'Lyt
6'901
o'azi
Tiel
o'&8
L'ye
£T0L
v'es
£°96
6104
L'Lg
£'68
L'96
826
£°'801
L'aol
88
£'e8

.g'68

P9
804
g8l
2'gL
2'Z8
8'ig
%)

Haive
aaq

g'e

gl
9L
'8
Lot
8’8
2’6
ez
L8
AN
A
'8
o8

oL

o8
T8
€01
'8
L8
ol
6'g
g0t
9'0t
b'g
8L
9'e

o'g.

£'g

gL,

99
A
gL

e

oq

14

Ol

le

0Lt

L

{(WooL/&)

4

1GY 034

8L
&L
1’8
6L
6L
'8
&L
8L
0’8
8L
0'g
o8
8L
8L
&L
6L
6L
8L
gL
8L
gL
TAYS
8L
L4
LL
9L
A

9L
gL
'L
B'L
6L
6°L

Hd

122
g4'zce
£8'02
vv'ee
8Z'TT
ge'gl
TE'ZT
€122
Le'el
1A A
L4812
0g'ol
£e°Ze
0Z°22
£0°91
0e'ze
gi'¢e
88'0l
9z'z¢
£0°2¢
z9'el
BE'CE
(%3 4
69°¢cl
98Cc¢
OL'EE
8b'4ql

ge'ed
yeee
gi1'2ce
6622
88°2c¢
a0

(L VNeIs)

ALISNAG  ALINITVS

" glos

oL'og
[A: ) A
9l’6¢
L9'6¢
8g'q9¢
lv'ee
9¢'62
vigc
1874
£8'82
08'Ce
£6'8¢
L8
08’6t
LLBT
69'8¢
'yl
£9'8T
L8°82
ov'it
08’87
g1'8¢e
99°'Ll
£9°6¢
£€°6
84761

(A
£9°0¢
Lo'sz
899'08
ot
96°Le

(nisd)

8z
Let
vl
LA
a'gl
o'gL
gLl
4]
(4 4%
oLl
811
6'el
£'6
e
€01
98
L8
¥oi
'8
'8
L'e
L'g
L's
6L
6’8
&g
g8'9

Qi
9'il
o'
A
A
¥'Zl

o D3}

diNZL

oe
ol

oe
ol

og
ot

og
CcL

og
oL

og
]

oe
ol

0
O

og
0L

og
O
Q
g
Ot
o

)
Hid3ad
Haivm

0271
alzi
oizL
abzi
ovzi
98z
ovil
ggLL
ogtl
ogil
azLi
AN
ool
ag01
ogol
QoL L
Qg0
0901
giLl
oLLl
9011
oovl
9gg 1l
ogel
agel
osel
gzel

Oitt
901t
0oLt
0got
avol
OvoL

61/60/96
61/60/96
61/60/96
T0/B80/46
T0/80/96
20/80/98
90/L0/96
90/£0/96
g0/£0/96
80/80/86
80/90/96
80/90/96
£0/90/98
£0/90/96
£0/90/96
EQ/y0/a8
£0/v0/96
e0/Y0/a8
90/20/96
90/£0/96
90/20/98
60/20/96
60/20/96
60/20/96
80/10/96
£0/10/86
€0/10/96

80/LLIvE
6O/ LIS
60/LL/8
Li/OL/vE
LL/oL/ve
LL/oLiye

V20T {QGQ/NWIAA)

E'UT

EIS Uy

JUI04 SUMOSG - ABg JUDLIBOUBLILIOD £00HIND -

Hollels



La0o
6200

£EC0
n oo

9800
6100

€g90°'0
€100

gv00
£20°0

£90°C
P30'0

£€90°0
9800

190’0
290°0

$30°0
+30'0

#P0'0
9e0'0

+10'0
9g0’G

{1on)
s81d

dv0d OHLYO  N-EHN 3 PHN

£V0°0
8L00

8£0°0
0100
9e0°0
81L0°0

L8900
£L00

£LE0'0
$20°0

010°0
L ZACRY
0io0
L2000

oLo'o
clo’o

CLOO
0Z0°C

0L0'0
gi0'0

oL0'0
1070

1o
$sid

€910
8L0'C

ya0'0
QZ0°0

2800
6200

6EL°0
Le0'c

£89¢°0
oRe'o

£9€°0
99870

08g°0
18e’0

aveo
920

9920
L8Z0

LAY
LOT0

¥L0°0
BELO

(§ 1T D)
ssid ssia
NZON  NZON T SON

Y ArA
08l

a0
120

89°0
£9°0

Avon)

8id0ald

oi'g
o6'ai
0L'01
oL'04
06'g
og'¢c
os’e
0zZ'0l
oe'e
0L'8
2L
09’1l
iy
z8'0
£L°0
09’
L1'0
£T0

o0’
0g'e
ven)
4]
THAUIHD

M .29z B2 zZZl N..'GL B8Q Ly

8'aL
6'¢9

oo
)
0'g8
e've
L'g8
vLe
(A
98l
L4788
g'oL

6'98
‘808

9L
&Ll

o'L8
0’89

VoL
g9'ag

6'Z8
£'8L

1%}

SNVHL
IHON

o8
o't 2'9il
0’85
80 94t
8'68
ez o'ail
8801
o'v 062l
926
8'qs £'Tol
£'96
g's  £°g0l
1'88
g7 £'728
g'ag
0’8 £v86
£'z8
o't +'88
489
z9 o8l
g'a/
09 ALl
) (%)
HALYS
{HOD38 g

gL
6'6

'8
201

6'8
ol

6'6
g1l

8’8
9’6

Z'6
¢'ol

L'8
2’6

'8
A

8L
8’8

9’0
8’8

e

al¢]

14

ol

o1

(44

(43

oL

al

001

Ly

{1NooL#
E
110D O34

8L
1’8

0’8
'8

8’4
o'8

6L
6L

8'e
6L

6'L
6'L

8'L
8L

A4
8L

'L
LL

gL
9L

8L
8L

Hd

68'¢C
go’ic

8eee

188

¢e'ee

gergl

00'¢¢
£8°L1

ge'ed
[f A

02'22

glgi

eL'ee
494'0¢

L9°1¢
e6v'0¢

vL'ee
80°0¢

82'ET
8602
LBCT
(AR AA

{1 vNDIs)

98762
¥1'8¢

962
15008 4

£¥'6T
-7 A ¥4

L8°8¢
26°ET

'48°'8¢

Ly'9e

99'8¢

cei’le

L9'8C
15 214

86°LT
ay'et

6862
iLge

20°0¢€
a9g9°'L2

(4401
vE'6e

nsdi

ALISNIG ALNNITYS

i'el
el

8z
gLt

AN
o'gl

A A
e'vl

€6
9'01

L'8
8'6

£'8
A

L8
g'8

6’8
9L

6'CL
6'Ci

{0 pEO

diN3L

ol
o

-
Hid3a
HILVM

gqil
oail

9zz1
ozzl

ozl
giii

qolt

0011

AN
gioi

0p01
pie ]

990t
080t

gevl
oevl

aovl
Qovl

0801L
avol

Og0l
9201

{1Yoo

EUMER

61/80/96
61/60/96

20/80/96
20/80/96

90/L0/86
90/£0/96

80/90/486
80/80/46

£0/90/96
£0/90/96

£0/P0/56
£0/P0/86

90/£0/98
B80/E0/96

60/C0/96
60/20/986

e0/10/96
£0/10/96

60/ L/v6
60/LilvE

Li/0i/v6
Li/oLIPe

LQG/NNIAA)

3tva

MM Al 10 yinopy - Aeg EmEmocmEEou 9008IND +

HONBIS



Leo'g
YE0'0
80’0
620°0
£20°0
$20°0
820'0
9c0'0
0800
f 820°C
20’0
£20°0
9800
qe00
080°0
080°0
0900
€900
690°0
TALRY
690°0
9800
Le0’Q
PEO'C
890°0
8800
30’0

£¥0°0
EV00
P4t )
22070
120’0
2200

vew
$8Id

4-v0d OHLHO N-SHN % bHN  N-ZON

2320202000

8i0'¢
810°0
ei0'0
€200
4100
Lio'o
v90°0
£20°¢
280°0
880°C
71070
€10°0
ZE0°0
LEQG'O

£20°0.

0L0'0
0100
010°0
010°0
010’0
0100
0100
0100
9100
0100
€100
£10°0

oLo0
oLo'0
CLO0
0i0Q
6i0'0

0100

ol
$sid

£60°0
190°0
£20'0
610'0
n  oLoo
i oloo
8€0°0
n 0L
N 0Loo
r 9400
120°0
A 0100
¥91°0
Ly1°0
§0L'0
662°0
06Z°0
962°0
pe"0
0it'0
96€°0
122'0
¥0Z'0
6tZ0
082°0
9.z'0
LL2°0

891’0
89L’0
e
POL'0
290°0
€90°0

{1onw {1ren
SSIQ $sIa
N-ZON 2 EON

0Z'e
08¢

o'l
00'¢

og'e
or'e

640
€670

09'c
a0

9g°0
09°0

28'Q
v

820
020

gv'0

{ven)

B{d03Hd

099
06°g
09°91
oL'gt

oL'Bt
cg'al
Q0's
a6’y
086
og'Lt
ol'v
ov'y
€970
AR
oL’
86°0
ge'0
o

0971
oge

0g'e

twon)
g

TH4UTHD

A A
¥'os
874
'L
8'69
1’69
0'vL
£'8L
LgL
c'8L
9'el
£°8L
gLl
OLL
8'aL
6°LL
9’8l
8L
6'6L
z'08

Vi
6'6L
[AL:TA
o'eL
1 ¥ A
CTL

g'6s
+'08
6'6L
'8l
g'o8
908
(%)

SNYHL
iHBI

v

0’8

¥'9

o'e

oL

oY

v'L

{wj

1Ho03s

g'aL
9'88
00l
104
bt
L0021
0'E0l

.6'801

8'8Lt
£°L01
¥aet
888t
L LCL
Laol
9’60l
6101
a0l
£¥01
q9'8g
9’688
68
v'es
698
L°L8
o8
€28
eve

8'ed
9'LL
¥'8L
9'6L
v
L'ag
(%}

Hntvs
Qg

9°'g
¥l
£'8
9'8
€6
§'¢ N
1’8
9's
1oL N
2’6 .
Q'L
il n
]
]
el n
2'6
ool
o0
L'g
g
88 N
8'L
£8
g8 N
8L
o'
'8

g'g

- 6'8

oL N

8’9

[AYA

L0
{en:

eq

{inNooLis
4
102 034

M ,2'25 020 221 N.L'60 Beq LY

6L
0'g
L'g
o'8
L'8
'8
6°L
0’8
i'g
8L
1'g
'8
84
o's
1’8
o's
o'g
o'g
8L
A
8L
Ll
L'L
LL
9L
FAY)
L4

9L
94
oL
g’z
0’8
0’8

Hd

vE'TT
z0'TT
1812
8L'LT
08'1Z
zTLT
261
€812
68°LT
L8°1T
1712
64702
L9°1T
8yLT
1712
EV'12
Lz'ie
81T
Zr'Le
1z
0Z'12
ve'TT
8612
ob'12Z
£1°22
€012
az'1z

26'22
£€8'22
z8'2T
9922
ov'zz
av°22

{L-¥WBIS)

TALISNEA  ALINTIYS

L6'8Z
64°6¢
29°6¢g
ce'6eT
6162
ol'eg
A NTA
80'6¢

9887

¢8'8¢
8¥'8¢
0e'8e
€2°8¢
08¢
A A4
giL'Le
99°LT
Lyrie
L9°LT
82°L7
LTLe
£8'8¢2
g9e'8e
99°L2
£9'82
£8°LT
98'Le

£2°0¢
60°0e
L0°CE
vZ'08
LL'0g
gi'0e

Insdi

gel og
L'¥L ¢11
21 0
'yl 0OF
0'si (o11
0'gl 0
A ot
8¢t 0
el 0
2%l oe
el Ot
gl Q
00} og
g0 0L
6°0L 0
L'6 oe
[ ol
£°g 0
'8 oe
i'g Ot
L'8 o
L8 e
9'8 ol
'8 o
L'g oe
'8 o1
'8 0
gLt oe
Ll oL
L1 0
g'el og
o'vi s}
o'vi G
so3ar (W
Hld3d
diEL  HILYM

ol
alil
OLLl
agti
0gtLl
arii
0901
avol
ovol
0golL
ag0L
020l

9860

0g60
g9ged
oLolL
9001
Q001
0zZo1
910l
oiol
9i01
olol
9001
av¥i
ovvi
geEvl

910t
0104
q001
94960
0980
ave0

{woon

FAIL

6l/80/96
61/60/96
81/80/56
20/80/96
20/80/96
z0/80/a8
40/L0/46
q90/£0/986
490/£0/96
80/90/96
80/90/36
80/90/46
£0/90/96
£0/20/96
£0/90/96
£0/v0/a6
£0/p0/96
£0/Y0I96
g90/e0/g6
90/£0/96
80/£0/96
60/20/96
60/20/a6
60/20/96
£0/10/496
e0/10/96
£0/10/96

60/LLIVE
60/LLIvE
8O/1LLIv8
1L/0LIve
LE/oLtve
LL/oL/ve

1GAINNIAA)

ILYC

JUI0g 00s1g JO 'S - efessed eueq LOOVNG »

WoRe}s



£e0'0
av0'0

0200
¥AVRY)

LeQ'0.
0E0°0-

g0
$TO0

Nt 0l0°0
- 010°0

290’0
L10°0

460°0
L90'C

8v00
L90°C

€800
Ya0°0

9E0°0
9£0'0

eL0'0
gL0'0

{Hown}
581G

db0d OHIHO -N-EHN 8 PHN  N-ZON

YE0'0
€200

ci0’0
0Lo0

£80°0
820°C

oLo'0
0100

§20°0
0i00

0LC’0
QL0

1200
2¢0'0

0L0'0
gL0'0

LE0°0
0E0°0

010G
Qlo'e

oLo'0
oLo0

{isn}
88id

£€0°0
evo'c

. oloo
N 0L00

n 0100
n oL

N oioo
n oo

900
. oo

gieo
gel'c

8/E°0
qLe’0

£62°0
8EEQ

09¢'0
¢9z'o

FA4 o)
iel’o

. 620°0
Ze0'0

ey | tewd
ssid ss10
N-ZON B EON

-

0g'c
ce'l

08¢
€60 -

08’4
[AAY

oLl
86°0

08¢
082

oo'¢c
08¢

oo°L
£8°0

89°0
19°0

+8'0
£9'0

fien}

BIdO3Hd

B A

09'9
ST
0g'gl
ol
og9'e
oL'e
oy'T
08y
oLl
oL'it
0Z'a
oi'ge

ce'l

oe’i
oyl

08°'0
ov'o

cg'g
og'L
oT'il
cg's

Hon
]

THdHYTHD

L84
0'o8

L'EL
L'es
Loy
A -7 A
o've

99
v'va
6'6%
a'as
v'oL
a'6L
z'oL
z'za
0'e8
£'e8
a'zs
£'vL
z'6L

8’89
8'0L
A

e'eL
el
aas
868
yaL
VEL
%)

SNVHL
iHeN

¥e

L'g

o'g

'8

8'g

¥'a
{eut)

HOO3S

2’86
L'68
€04

o'iel
L'8et
801
8'gil
8'¢e!

9~Let
goel
a'att
9'zel
o'ari
8401
2801
g'egi
L'eg
098
6L

-2'e8

£'es

£'ee
g'ls
g e

L'Ze
FAFA:]
0'g8
£°26
a6
96
%}

HNivs
aa

8L
€'8
g'g

6'6

9L
9L
&L
8L
1’8
0’8

{7om

cqa

{TNGOLI#)
EL
160 034

0’8
0’8

o'

2’8
g
o8
L'g
1’8
1’8
'8
1’8

3

£'8
o'8
o's

LA
6L
A
Ld
LL

g'L
e’L
g’

LL
£4L
LL
o8
0’8
o8

Hd

M .£ir Bea zzZL N .v'LE mmn Ly

80'¢e
fAL A
€6°1L2

ev'ie
tg'oe
[4:8 14
ge'ie
98'02

81'i¢
6¥'0¢
z9'iZ
og'Le
ge'le
9g°1¢
1g'Le -
£6'0T
4 A Y4
ye'ie
TN
ve'ie
FA N ¥4

FAAAA
0222
21ze

L1ee
80'EeC
£Q'ee
9g'ce
£9°¢T
tgee

(- viNDIs)

88'8e
96°6¢2
v6'6¢2

¥¥'6¢
626
60'6¢C
£0°82
16'82

69°82
6e'8e
L 8T
6£'82
0z'ee
10'82
8612
£9°LE
¥9°LZ
by L2
L8l
se'ge
AT

29'ge
£49°8T
8Y¥°'8¢

leroe .

gzoe
gl'oe
Le'oe
ge'0e
9e7°0g

nsd)

A

‘ergl

L'gal

¢'oi
2’8l
o'gi
[4:1

oL

Lyl
g8'gl
[N N
A 3
8'ht
L'e
L's
A
6L
o's
o'g
L'8
'8

o'g
o's
o's

'L
0l
oLt
g'cl
g8'ed
0¥t

o paal

o
ol

oe
414

f&A
o1

og
0i

og
O

I:T4

ol

¥4
ol

oe
ot

ce
oL

oe
.0t
c
8¢
¢1!
0

fwy

Hid3GQ
ALISN3G  ALNNYS dW3L  HILYM

el
agel
arei
ahvl
ovvl
gebi
gl€l
oLel
q0et
avel
ovel
gegl
Ogli
avii
ovit
(YA A
gizl
oiZl
oigl
aoge!l
ooet
ooel
a9zl
ogel
ogel
gzel
ozl

geci
o7 A
geci
avZl
ovel
geel

ivao)

L

61/60/96
61/60/86
61/60/36
20/80/496
20/80/96
20/80/96
80/£0/96
80/20/26
90/L0/a6
80/90/96
80/00/96
80/90/96
£0/90/96
£0/90/96
£0/90/96
£0/40/26
£O/H0/96
£0/50/96
00/£0/96
20/80/96
80/£0/96
60/20/96
60/20/96
60/20/26
£0/10/96
£0/10/96
£0/10/96

80/LLIvE
60/LLIYE
80/L1IVE
LifoLive
LifoLive
LifoLive

(QAANINTAAY

. Biva

Aeg 021uD 40 3N - I8ju] S8AQ O0IAQ »

wonels



820G N QL00
816 N OClLOO
ge0’'c N 0Loo
0200 810°0
LZ0°0 £L0°0
880°0 Zi0'0
ZE0°0 g10°0
L2000 N Q100
Li0'0 N 0i0'C
£E0°0 LTASRY)
g0 N ClLOO
2i0'0 N Qlo'e
$80°0 8100
¢e0'0 6100
LEQ'O Lioo
8900 N olO0
020'C N 0l00
£90°C N 0lO0
LEQ'O N 0LOC
980'0 N 0l00
LEQ'Q N 0100
CBO'0 A 0LOC
LLOO N 0L00
2g80'c N OLo'0
280°C N1 0loo
¥80°C N1 QLO'Q
LEQ°0 N 0Ol0C
r BL00 N 0OL00C
9200 N 0i0°0
8Z0'0 N GO0
¥£0'0 N 0LO0
(vew {vonl o
$5iQ Ssig SSI0

d'bQd OHLYUO N-SHN B PHN  N-2ON

10°C
ilo0'0
7100
800
£20°0
GLO'0
¥80'0
9100
010’0

£TTO
180°0
<oLo
€LT°0
£z o
691°0
L8870
weE'Q
8620
L22°0
LOE°0
2ee0
66£°0

688°0
LE8T0
OLZ0
YLEQ
£€8L°¢

big0
¢81°0
avL'o
ZLL0

1ol
$81Q
N-ZON 7 £EON

0g°'g
Qo'e

o8l
082

ol
084

og'¥
08’9

q0'0
S0°0

ve'¢

AR

290
99°Q

oo
¥e'0

r'e
9g'0

¢Z0
o
gL'0

££°0
9°0

{Hon}

OGIHd

0LLL
QO'rL
at'sl
og'sl
oo
08'6
00’1l
0g'6l

08’61
08’91

0T’e

oZ'e

oe'e
00t

8g'0
&y’

£9°0
8L'0

9v0
€L°0
oL's

oLV

ov'g

em
B

TH4HTHD

908
L'o8
£08
o
e
O'LL
6'v8
08
6'8L
o'g8
LA
Lo
4'98
408
g'eL
i'eg
L°889
¥'eg
106
£L8
£'98
9’98
6'98
6’98
'L8
A

L'98

a'e8
FAY&:S
6'98
(A4
9'g8
£'a8
A
1'Lg
£L8

(%)

Shvul
JHDET

]

0’6

L9

00}

o'cl

9’6

Q0L

e

L'ed

)

IH2D38

't V4
oL ©'8
it 86
8v6 ¢€'8
il 86
gel g0}
£Le 9’8
OLL L8
a'lel LUl
¥'eoiL €©'s
L'viL €01
g'gel 7°¢1
o'v6 8’8
L6501 8’6
9'iZL O'Ll
£¢6 8¢
L 08
8’0l g0l
0’96 ¢€'6
oL L'
L2l 9701
o'v8  I's
8'08 '8
2'ie @'g
L'€8 0’8
€98 V'8
1’68 9'8
g'lg 9L
¢'Le ©'g
L1'eg +'8
oo oL
g'c8 gL
v'gg 08
LZL ¥'¢
£LL B9
g'lg <L
(%) (VoW
HLYS
oq o

{HNCOLIS)
4N
{100 93d

M 822 B9 221 N .0°GZ Beq L

8L
]
l'8
o8
[}
£'8
1’8

'8
6'L
o's
'8
6L
o's
L'8
8°L
A
o'g
6L
6L
o8
8'L
8L
8L
£L
gL
gL
I 4
L'L
L
LL

LL

A A
8L
8L
8L

Het

6L'22
£9°2T
v0°0T
A
giee
Le'ie
PTETT
FANAA
8L'Le
8c'ge
0L'¢eg
101° 1 44
FANAA
¢ee
66712
FXAr A4
veee
ve'ie
[ A4
oi'ee
98°1e
(8° A4
gL'ee
oLze
182¢
287°2¢
98'Cce
£e°ee
$O'ee
L8'T2
geee
geed
geee
CTEL
6L'ET
9i'ed

. {L-viNoIs)

ALISNIQ  ALINNVS

€02
le'og
90°Le
LB'6T
98l
19762
oV'eT
[4 414
e 6¢
ve'6e
FAN 14
:1 414
80°6¢C
86°8¢
68'8¢
08'8¢
£LL°8T
69°'8¢
£9°8¢C
£9°8¢
02'8¢
s0'6e
o¥'8e
4 -4 14
£9°6T
ov'ee
av'ec
gz'08
68’862
6L 6e
09'0g
ay'oe
oy'oe
QL0
69°0¢
£9°0€

nsd}

A8 og
L'EL ol
vl o
Lzl og
q'el 01
6l o
£el o
azi ol
17 4 o
L ot
2Ll 0
A 0
8’6 oe
rA ot
T 0
o8 oc
0’6 [+]4
2's o
9’8 0g
L8 ol
g8'6 Y
L's og
1’8 ol
I'g o
L'8 1
a'g Ol
'8 c
g'6 oe
g'e O
9’8 0
6'0L 0¢
801 ol
2'0L o
et 0g
£'Z1 ol
vl 0
2030 W
Hid34g
dA3L  HALYM

0oLl
9991
0884
avel
orel
ge0i
Qogi
agvi
osvi
gg¥i

4t

avyl
otyL
agvi
oEPt
avpl
otpL
aepl
oasi
EEO
ovel
alvl
oLvi
aovl
otgl
go4al
0ogl
azvi
ozl
gLyl
alzl
oLzt
a0z
oigl
S0EL
00EL

(201}

FNLL

¥1/60/48
vl/eo/as
¥1/60/96
80/80/386
B80/BG/G6
80O/80/G6
OL/L0/e6
O1L/L0/88
oi/L0/g6
¥1/90/86
¥1/80/96
¥1/90/96
31/90/96
41/90/86
gl/90/96
8l/y0/a6
6L/¥0/96
glipofas
8zZ/e0/a8
62/80/486
62/€0/96
gi1/20/96
eLi20/g6
€1/20/96
¥eiio/9e
¥2/10/96
¥2/10/96
L2IZLiv6
ie/zLive
X ALAS 4
L1/ Live
LI LIYE
FAVINY L
gZ/oilive
9e/0LIvs
gz/0i/ve

{UQANNIAN)

qLva

104 901 83IY] JO WS - 9BESSEd ISBT L0V +

WoRBIg



$¥C0
0E0°0

n oo
£80°0
£L20°0

fi- 0100 N
1900
L80'C
980’0
6¥0°0
B810°C
oLo'0
890’0
1200

n oLoo
0g0'¢
€E0'Q

n cLoo

pu e e |

f 2800 n

Y200
8100 n
0900

8100 n
2200 N

Hew)
SSIg
d*$0d OHLIHO

§80°0
g20°C
000
BLE'C
aio'o
oio'c
L20°0
¥i0'0
Qco'0
L1
ZI0'C
YL0°0
080°C
ZLoo
cLoo
cilo'o
CLo0
0L0°¢

0i00
0i0'0
o100
1200
oL0°C
OL0'0

{emi
S8
N-EHN B VHN

/oW
SSIG
N-ZON

ari’o gLy g'88 ¢€'g
gi1°0 L8°0 oLe £LL 74 N A ]
0100 0} 4 o8 9 g'c 9121 9Ll
SoL'0 [ AR YA $'ée 6°¢
88070 06'2 08'9t L°8L 8'v8 ¥'8
oLo°0 0871 oozl Bt o's  &'2hl 211
t¢Z'o .
LLLO 08 0L70E AR YA e L'g
oLo0 0L°0 o0'e 6'6L ad  i'edl L2y
ceL0 L 8'ag ¢'9
0100 09y 06°te  6'¥L £'80L L6
0L0°0 029 08'6Z £08 8't £ThL 9L
8LL°0 oL VAR AP A
¥o0°C 43 A 0g'0¢ 8°¢CL 601 g0t
oio'0 or’l ov'8e £'io 6't EB'vrL v'ElL
L8T0 ‘ gL 8'l6 @6'¢
8E1°0 00’ Qeve 2'eL evit 1Lt
oLo'o Q0'e oe'ee 2'Lg o't o'gal gl
880 g'6L £'88 £'s
8L1°0 T £6'0 8'L8 I'¥8 £'6
avi'o £€°0 wLO L8 ETL LVE Ve
6670 1'LB £C6 L'6
LLLO €80 08'v 5'08 1’66 26
LELC 29°0 o 1'68 00} 986 T8
{1om {von {ven} £96) {u) %) (UDwW
SSia e SNYHL HNLYS
N-ZON 8 EON " BIdO3Hd THAYHD JHBN 1H9038 falt] o4

M .6'26B8Q ZZL N .9'8E 08Q 8P

CINDOLI#)
4N
1109 934

9L

4¢'€2 2908 Lit og a0zl ZZ/80/46
8L og'€Z 9goe a'ti ol 00ZL  22/80/96
g8 8oL 180! a'pl 0 agll  ZT/R0/E6
'L BLET  OFOE bl 0g ovLl  ¥E/LO/98
0'8 €L'2Z L£6Z  §'Zl ol asil  vz/Lo/98
g’ 0802 8i°'8¢ L'ai 0 oelt  #2/LO/G8
o€ 92zl ©T/80/a96
8'L EL'€T LT'OE 80l 01 ozzZl 9z/eo/as
9'8 (o'l \8'6Z Vol o qaizZl  92/80/96
9Y €I’  800E 6'8 og oovl  Zz/eo/as
0’8 96'TEZ 00'0OF 20l ol 98t Z2/a0/e6
¥'8 og'ze 086z 2Tl o 09l Zz/ao/es
LLosTee Lo'Og 8'8 o€ OLlLL  PZIvO/as
0'8 ¥i'€C 8662 v'e ol g0l vZibosae
'8 VYBZT €88  £0L 0 o0LY  YZIYOIa6
g8/ BE'EZ 90°0% 1’8 og ge0l  LZ/E0/86
0’8 €82 96'8T 0’8 ol OE0l  L2/S0/u6
+'8 BO'EZ  ©8'6T £'8 0 q9z0L  LT/L0/98
8L 198  $TOE as 0t Y0l €2/10/86
8L Lg'ge  £0'0s o't ol ovolL  £Z/10/96
8¢ L9z so0E o'z 0 ge0l ~ £T/I0/a8
L'L (8'€C  p80E gL og 9ZZ1 90/ZL/v6
L°L 888 99°0% £ ol 0ZZL 8O/TLIVE
£t 88'€T  99°0¢ gz 0 gLzl a0/ziL/ve
{1L-YiNDIS) insdl {0 ©3q) fu} (Vo0 {(QGANIN/AA)
Hid3g
Hd  ALISNIQ  ALINDNIYS diNgL HILYM WL 3iva

U0 OLIESOY - (puUBiS| SBOLD) pUnosg 1583 LOOSYH »
) +IHORENg



9800

9200

aze’o

910’0

020'0

L20°0

9£0'0

LZAYR O
LTG0 N
L9G°0
aro'o
820°0
8200
€20°0
LE0°C
L50°0
9900
800
890°C
£80°0
990’0
ovo'C
8Z0°0
oro’0
L0
8£40°0

jre e

D202

4900
£80°0
980’0
gv0’0
00
6+0°0
ZEQ'0
gEC'O
ZE0°0

DD22D0D022202

(o)
ssid
-#0d OHLHO

4920°0
eLOO
Lgi’o
€L00
LIO'0
FATORY;
Zl0°0
0100
0L0¢
LEQQ
6i0'0
L1100
L20°0
€10°0
020°¢
810'0
FATVEY
L2000
0100
CL0'0
6200
oLg'0
oLo'0
0L0°0
0lo’o
oL0'0

010'0
0i0'0
0L0'0
oLo’o
0i0'0
Qico
Qlo’o
oLo'o
6L0°0

(Vo
Ssia
N-EHN '8 YHN

(e
S$SIG
N-ZON

E¥L0
9010
860°0
£20'0
9¢0°'0
62070
480°'C
OLo'0
gi0'0
£21°C
8EL°0C
280°0
eYT0
(74 %
68L°0
LBT'C
6820
Q620
C9E°0
reo
LLE'Q
9¥Z'0
L /AN
68T'0
¥6E'0
alLvo

LA LAY
E¥C°0
ZEE'D
Q0%
g61'0
8€T°0
Z8L'0
88L°'0
81’0

el
SSId
N-Z2ON 2 EON

10} ¥
(3¢

oz
oie

og'g
os'e

(010 34
08'i

80°0
ovo

060
a¥'o

06°0
LAY

TAAY
34

£C°0
a0

(1A

080

LL'C
LE'C

280
920

fem

SldOdHd

co'e
oL’z

{1rom
]

THAYTHD

206
6'88
9'q8
6'68
6°L8
9’98
9'8L

-8R

6'¢L
8°88
£°98
L'8L
LA
984
vLL
a'eg
£'¢e8

g'es-

£08
6'98
814
98
a8
18
9'98
0'98
928
g'L8
8'98
£'vo
806

9°0L

9L

9'8

688

0'9L
¥'a8
2'88
6'¥8

{%])

L'et

()

SNyHL
JHDIT  HODIS

8'pL
898
git
96
00
801
a0l
git
2'gli
£'66
901
g'6li
L'E6
#0LL
9'e0l
6'88
9'ce
L'Z8
9've
0'tol
1001
0'ag
£ve
L0686
2’68
0ZLE
9004
v'ee
9'tg
Ak 44
g'eL
979L
€8s
[AFA*
QL
el
(%)

HNLYS
aq

q'g
q’L
6'6
e
L8

e
201
[

96
90t
2'8
€01
£'6
a's
8's
6’8
1’6
L6
L'e
'8
(A
9’8
a'g
L0}
L'ot
L4
8L
0’8
99
2'9
9L
6'9
¥'e
9’9

{vow)

o

el

OLE
04

bt

(TNOOL#)
el
100 034

TAYA
8L
8L
0’8
o's
i'g
]
'8
2’8
8’L
6L
o's
6L
o's
8'L
8L

8L

B'L
8L
6L
8L
8L
8L
8L
LL
L'L
LL
2L
9L
gL
24
9L
gL
L
2L
A

Hd

M.1'zg Bea gL N .8'6E Beqg Ly

B8L'CC
g8'ce
vLLL
9g'2e
Qe
vO'Te
Zize
o0'ce
69°0C
T AA
9L'ze
YA XA

£ECT

80'ee
ac'8l
le'ez
Le'ee
LL'si
fTAAA
66°L2
gLt
0g¢e
96°Le
ge'le
L48°2¢
LLeR
ot'sl
9z'eT
LL'EC
ev¥ie
28'ee
£E'ET
0Z0e
9CET
Li'ee
oLze

6208
oy°'08
L1vE
LL6T

PL6T
L9767
87627
LT62T
£8°LZ
TT'6T
L162
€87
zo'62
8L 82
6192
¥8'82
08'82
29°'92
L9'82
6€'82
L8°7T
$0'62
0£'82
oy LT
1962
LE6T
Z6°'vT
L10g
Lo'oe
8L12
9908
zg'og
ov'ee
¥L°08
£9°0E
1£'62

{-vnoist  nsdi

ALISNZQ  ALINNIVS

8'Zi
i'et
gl
el
gl
g'el
2zl
gzl
g'el
ANyt
ati
LT
L6
zol
8¢l
6'8
0'6
£'8
8’8
L8
8's
L's
e
a8
L8
9'g
9L
9'6
8’6
£'6
'L
AN
€0t
FArA
2zl
el

0 p3a

dNIL

ot
ol
0
ot
ot
O
og
ot
O
og
Ot
Qo
o¢
o118
0
Qg
o1
0
oe
ol
o
415
ot
0
og
oi
0
oe
ol
o
og
Ol
o
og
0l
o

{ur)
Hidig
H3Lvm

algt
oLet
9091
4441
pggl
abal
TR
oLl
qovl
gll
ol
a0vl
g9gl
03gl
g¥el
oLl
q0gl
00EL
il
OLEL
q0¢l
ovel
qe€1
osgl
9zl
ozThlL
gl
g¥el
ovel
geel
el
orzZL
21orAN
rAA N

02T

gici
ooy

AL

pesi ysiwemng 40 °3 - Aeg Bol3

vi/60/98
71/60/96
vi/eo/ge
80/80/96
80/80/96
BO/BO/G6
olitoies
0L/L0/96

- OLiL0/38

1/00/86
¥i/90/96
¥L/80/96
g91/90/36
q1/90/96
g91/90/96
6L/Y0/96
6L/0/96
BE/Y0/96
6Z/e0/96
8Z/e0/a96
sc/eoiae
£1/20/96
£1/20/96
£1/20/98
velioras
¥Z/10/86
¥eI10/86
X ArANLL
Lereiive
Lefeiive
LIV e
LLILLIPE
LL/LLIVE
gz/oLIvE
qz/oLIvG
qz/oLive

(QARNWAA)
ava

S108173 -

uonels



4z0°0
Y00
TAAsRY)
LeQ0
rAI Ry
920°'0

00
8¥0'0C
£L0°0

LgQ'o
Pv0°0
820°0

1800

r veoo
LIO'G

9e0'0
6L0'0
[AALRe

(WO
sg1q -

d'P0d OHIHO N-EHN B PHN

2220020

220D

D2 DD

0100
0i00
0L0'0
oloo
oLoC
0100

LS00
880°C
8100

0200
<200
0200

0L0°0
010’0
oLG'e

0100
010°0

0100

{7ioi
88iQ

{1on)
§8ia
N-CON

&¥L'0
LpL'0
£91°0
8L1°0
e¥i'0
9600

86170
681°C
9200

L1€°0
8LT0
88L°0

6ic0
a8l

ga1'o0

gelL'o
CLO0
£80°0

vom)
881G

N-ZON B £ON

89'C
28'0
£L°0

£L°0
96'0

(V114
0z'¥

ov'o

L9°0

o1

en

SId03Hd

61054
06'9

ozl

og'te

i9°0
88°0

o'y

{uen)
v

THIYTHO

[4R1:
806
7'88
908
8788
a'L8

6'E8
a'o8
299

z'es
g'y8
g'st

L'eg
1'ag
8L

‘Z'es
o[B8

6°LL

%}
SNVHL
1HOIT

M 2°£5DBaQ ZZ1 N .9'8v 0eQ 8v

'Ot

6’04

0'g

ey

69

L'y

L}

HO03S

6'99
2’08
voct
g'LL
Qed
8'L6

£'ee
P4
L7801

0'Ze
€86

- g'0ei

e
Z'as
L'e6

8'89
2’88
6¢01L
(96}

Hnivs
og

19
L
£€1
g9'g
gL
6L

FAFA
g'g
8’6

8’8
'8
6L

z'8
'8
9’6

'8

8'L

L'6
(BN}

oG

9l

L

CINOGLI#)
4
1100 oM

L'l
L

8L
0's
0’8

8'L
o's
£

6L
6L
£8

LL
L'
gL

2L
0's
i'8

Hd

Leee
Li'eT
gg'el
£9'¢¢
ee’le
88°0¢

ve'ee
2802
¢cal

Li'€T
8Y'€L
Q0°'ie

LE'ET
¢8'ee
24'0¢

LP'EZ
a6'0¢
9¢'gi

{L-vpIs)

ALISNIA  ALINNIVYS

8c'0e
£e0g
9e'gl
18'6¢
(A 74
$0'8¢

gl'ec
La9Le
18702

6L'62
£8'8¢
20'Le

Le'6T
LZ'8T
av'ed

ev'6e
96°LT
yave

nsd)

£°01
'+
[ Y}
£l
6Tt
L'el

g0l
il
a4t

i'g
6L
i'g

8L
Ll
a'g

1l
0gl
Lel
0 e3q

diN3L

og
Ot

og
ol

oe
(038

oe
o] 4

o
ol

41
0l
o

{4}
Hid3a

VM

oZel
giel
otel
94801
0804
avol

0ozl
agll
Ogll

OLil
a0l
00Li

oZil
atii
Clli

990t
04801
avot

(ELEeleng

L

ZZT/80/98
zZ/ao/as
Zeigo/ae
¥e/L0/36
¥Z/L0/98
vZiLo/96

g¢/a0/96
Zerao/ae
22/90/36

LZ/E0/96
LT/e0/a6
LTieo/as

ge/io/ge
gg/io/ae -
g2/i0/96

20/0L1VE
£0/0Liv6
£0/0LIVE

(GOINAAAL -

JLvQ

puBJS| SOIed JO °N - JeiS BIBI0BD ZOODUD .

uonels



8'i8 v e€Pil Ve 4’8 L8814 QL'gc Ll O geg9l  &l/60/96

0'esg 6’88 L't gL d8'eed lg's2 ¥'e og 0994 20/80/96

908 g% 99 L'L gyee £e8'6¢ L0 Ol g¥ai  z0/80/96

o'c8 98 9LOL V'8 '8 [8'8l ol'Le L'8i 0 ob4l  20/80/g98

L'68 808 8 L O I8EC £9'62 2’8 oe 0Z¥l  Q0/Lo/e6

9'g99 9'a0lL L8 o'g8 $EIT g¢'6e 80t ot al¥i 90/L0/98

£isg L'L 8’80l 98 g L9'gl oy 9'61 0 OlPL  90/L0/96

9'68 i‘le 8'g veLooLLee 8€°6¢ L'e og 98l 80/90/96

g'LL 0Bl &L L'8  80'Z¢ 86°8¢ L'LE Ol oavl 80/80/98

i'¥8 68 6'LiL L6 ¢'8 €991 c9'ee Z'8l 0 . g¥kl  80/80/98

g'68 ovo 19 9L 8LTz E¥'6e 6°8 og 0g¥l  £0/90/36

1’68 g'9g 0’8 8¢ 41'¢ee 9L'8e 9'6 o} givl  g0/90/98

o'v8 O'LL 1'80L &6 '8 ZT'gl £9°0¢ L'EL o oi¥l €0/g0/a6

qie g'eL 0L : 8L QLTT 8g'6¢ 8'8 oe 9ZEL  £0/¥0fa6

8'8g #'66 96 08 gLiT 1182 o's Ot 0ZelL  £0/¥0/96

9’88 9L o6t VLl £'8 gbvai vr'oT U B 0 qlel  E0/v0/g6

) 9’06 L'EL 0L L4 98°2T 9’87 6°'8 og 0Z¥l go/e0/a6

. 0’06 L16 6’8 6L L8'lZT £1°82 £'8 ol givl  90/£0/96

e'ay g'e gV¥el £¢El '8 TPl g9'8l 6°9 o OL¥L  90/80/96

208 TeL €'¢ L4 808 08'6Z 0’6 0e 9g9Ll  60/20/96

9’98 L1'gg 9’8 LL evig L9°LT L8 ot 09t 60/20/86

L'ge 8¢ eLel Lvi 9’8 996 A A a'g o g¥ll  80/20/96

. 9’88 L L8 9’'L geg: gi'oe 9'6 og 0ZilL £0/L0/96

£°as o'eg 0’8 9L 9L'ZT 19°g¢ L'g O gLl €0/10/96

0’08 L'y ¢g01 et L'L ggel 6L°L1L 38 4 o OLLL ©B0/1L0/98

908 : g'Le 8¢ 'L eied 0Z0g £'04 oe ggti  LL/OL/vE

9.8 g'le ¥'g o'8 ggee £54 484 FArA 01 oggl  LL/OL/vE

8'ce g9'¢ 6%01 L's i'g B8Z'LE Ly'8e gel 0 arel  LLIOLIve

{1on) ew HoW) (How) {Foni {T7en} (%l it} %) (Howl wNooLi 1-viipis) inedk - 2 930} L] Vo0 {AAANN/ARY

SSIG $s1g $sia $51a @ SNYHL - Hoivs 4N Hid3aq

“POd OHIHO N-EHN 2 ¥HN  N-2ON N-ZoN B SON . DIdO3Hd HdYIHO  LHBI  1H003S oa od 1100034 He  ALisniq AlNnvs diNIL HILYM WL 3lva

M .G°00 B30 €21 N .£'Z€ Bad L¥ "H BUILIBH BUIWEH ‘UOPIT - [BURD POOH E£O00SOH

wuonelg



CLO'O
LLO'O
i ClLOO
€800
920°0
L10°0
28070
8800
000
G60°0
6E0°C
n oloo
180°0
€800
n oigo
¢ CLCO
Qg0°0
n oio'ec
ts0'o
£V0°0
n o0io'e
280°0
E¥0°C

n oloo-

680°0
£80°0
2i0°0

e00°0
£L0°0
920’0
P00
L80°0
g10'¢

{ven}
$81Q

d¥0d QOHIHO N-EHN 3 PHN

DD D

=22

DO020DDD.

222002

200020202

¥10°0
£10°0
1100
oLo0
oL0'0
0L00
0L00
3100
0l0'0
0100
7100
010°0
9100
$20°0
0100
0L0°0
0100
010°0
0100
0100
ZZ0'0
01070
0100
0100
0100
9100
£10'0

oioce
0i0'0
0i00
oLo0
0100
QLo'0

Hom)
Ssi0

- 8¥E°0
19€'0

n  oloo
9280

- 0100
n o 0Loo
020
160’0

N oloo
ELYO

N Gioo
N 0lo0
ag8e’0
P8L"0

i 0L0'0
EEE0
£9T°0

N 0Lo0
982’0
eVE0

1 0lo'0
ogl°'0
t¥e0

n . Qloo
(ALY
2L2'0
080°0

6920
08Z°0
820°C
0LL 0
€81L°0

N 0l00.

(fow (oW}
SSIQ $81G

N-ZON N-ZON 8 EON

06'0
L3°0

6148214
ag9'0

00'¢
88°0

049711
£9°C

0g'e
oyl

ol'e
ge'0

90
08T

99’0
oLZ

ez'o
g1'0

{ion

Did03Hd

06°C
o'z
00997
16°0
09z
091
ov'ag
oLz
08'g
08'E
00°01
0zt
9£°0
0z'8
o1'i
08t
82°0
09'0

09l
04’81

0Tl
08°L

on)
»

THAUTHD

L'gL
L4°68
vyl
LLL
L
9L
o'l
8'9L
1’69
008
£°eq
A4
Qel
v'ag
8'L8
L8
8'el
B'6L
0'es
L8
A
0L
£¢e8
L£'69
L'OL

08l

6'ee

L 9L
L'eg
4909
o°'Le
L8
e'eL

(%4

SNUNL
1HBnN

M P L008g ezl N.v' Lz Pea L

" 2’9

gL

o'e

o't

l'g

W)

iHDO3s

eel
9'8g
a0l

6'2¢
8o
g'itl
gL
&1L
N 4
ave
(o33 31
L°E01
i'ge
§'6a
8101
0'ce
BLL
AN
L'Le
8'6g
ekl
L°og
7'8g
0021
gpe
409
£'L6

L'8E
L'ag
£'e0l
9¢l
g'ag
9yit
(%}

niyvs
o4

Z'l
¥z
§'g
[Ar
2'g
a'g
9z
g9
9'g
(A5
£0L
2'8
e
g'g
i'e
8¢
vL
601
a€
L'9
2Tl
8'C
LG
o'el
L'e
8'g
L'ch

g
Z2°g
L0
(4%
'
00t

fyon

oq

{1NooL/#)
L]
1103 034

FAfA
Al
1’8
A9
8
18
r4d4
9L
1’8
rAd2
6L
L'
gL
as
1’8
g¢
8L
£'8
Q'L
9L
g'g
L
9L
¥'8
v'L
'L
a'L

L
€L
8L
gL
¥L
'8

- Hd

60°€2
0822
v8'al
982z
vLLe
96°L1
2Lze
£2'2T
va'ol
692
9L1T
za'vl
6472
L8z
19'aL
6922
1812
90°11
69°2C
oLz
0z'zl
LO'ET
08’12
z9'8
pe'ee
ze'ie
£9'0

pi'ed
£E'ET
26'9l
8i'eg
A A4
0g'0zg

{i-viapis)

ALISNIG  ALNIVYS

26'68¢
0L°6C
£8°C¢
v9°6¢
LL°8T
oL'gz
6¥'8C
474
9e'pe
ay'6Z
€8'8¢
0912
a9'6¢
80°62

AN

X TA
[A'2 T4
a5'vi
46T
gi'8¢
69°9i
go'oe
eLLe
1727
a8'0¢e
99'Le
£E'8

vL0e
£9°0¢E
eLie
gi'0e
£876¢
£e'le

insdl

8'6
1ol
9’8l
9’8
L'el
74
g6
9’01
g'0¢
9's
R
02
e
8’6
i
g9'6
¥'e
(AN
L8
06
gL
g0l
q'e
2’8
L'OL
e
g'e

bt
oLt
9L
8's
€01
g'et

o 230}

digL

oL

og
Ol

oe
(+11

og
ol

og
oL

o€
o}

1924

oL

ot
ol

oe
o]}

og¢
ol
o]
og
04
(o]

{w)

Hid3d
HILYM

aigl
olgi
90914
g1l
olgi
S061
Q0g1
a9¥i
08l
0Zal
aigt
014t
S¥bL
ObPri
gevl
00Tt
gagl
ogel
gyl
Ol

gerl

ortl
giid
Olil
ay01
ool
9£01

gzil
T4 N
atil
oyl
gLyl
olyi

61/60/96
61/60/96
61/80/96
Z0/80/96
£0/80/36
20/80/46
90/L0/a6
90/L0/36
90/£0/56
80/90/46
80/90/96
80/00/96
£0/30/96
£0/90/96
£0/30/96
£0/$0/36
£0/40/96
£0/¥0/96
80/£0/96
90/E0/96
80/£0/96
60/20/36
60/20/96
60/20/86
go/L0/a6
£0/10/36
£0/10/38

FATINY: 4]
LIPS
Li/LLIVE
LL/oL/ve
LifoLive
LifoLive

TY207  {QQHNIN/AA)

WL

alva

1UI0g SIOISIS ‘pusg 19 - jeued POOH HO0EDH »

IHOIIRIS



080’0 8100 882°0 . c'88 0'ge ev 9'L gqi'te E¥'0E ‘v..w.r. 0g. 90481  61/60/96

9v0°'0 8100 6240 oe’) oe'e £'a8 g9'¢8 ¢£'9 9L (9ZZ 98°6Z 'L (411 00491l 8L/80/us
$20°C QL0°'0 Q800 ¥8°0 Q6°¢ 6'89 'y 8Le L'g N ] '8 PEOT 88°LE £'9i Q gavl  6lL/60/GE
80’0 LIO0 eblo £'v8 68’98 0'¢ Ll e82¢ 80'0e bl 0g 800G ZO/80/as
4800 vioo gZ1'0 “QTL 06'¢C 8L 08 8L 8L - £0°22 1514 el ol 0091 Z0/8D/as
Q00 N Qig0 B 010°0 £8°C o9'L 0207} 8 g'gii 88 N i Z'g 890¢ L1882 L°91 0 . aavt  20/80/48
ovO'0 2200 - 0810 L°gg £'9. 89 L'L 8iL'¢ee g98'8¢ Q'il Qe 88Sl g0/L0/96
LZO0 100 $LO°O 084 . 08’8 208 8'86 L8 6L 11LT2 0g'6d m..NF 0l Ogel Q0/L0/96
€100 N 0Lo0 fl QL0 #1748 Qg°L 0L g9 e9%L 0L N i '8 T9'0C 2e'8c L'gl 0 qze1l 90/L0/98
8070 820°C voC 0 coe - L'9r 0oL 9L ég2e LL'8T 201 0t oLyl  80/90/986
agtiel Le0°0 ZZi'o ae'Z ot'e g'eg POt 2°6 Q'8 8LLZ2. 98g'se A ol q0¥%1i  80/g0/96
8i0'0 N OLoo ) fi 0100 06t 0L'9 008 4% 26 98iL 886 n 1 i'g 296l 88T - L'§1 O 00¥L 80/90/98
9q00 gL0'0 PLEC ’ £'8L l'eL 6'9 LL TL'EL o¥'6e 6 ot 0gel  £0/90/96
2L0'Q $LO°0 Lo ovre . Q8'LL 9'tg L'80l 86 ¢g 4a72'te ee°LE L'1E ¢l gZet £0/80/86
n olo0 n 0l00 L CLe0 ' FA 1A L9 VLl 86 N i £'8 L4881 ve'9¢ £'gl O QZeL  £0/90/88
g90'0 N QL0C 8020 z't8 9'6L &L 6L VwLZ¢ ov'ee 0'e og obZL  £0/P0/96.
or0'0 N 0100 - 8cZ¢'0 29’0 . 980 6°Le $08 6 . L1'8 9L'LZ QZ'8e £6 Ol qgZi  £0/v0/a6
lo0 n QL0 q960°0 9€°'0 LLO .o.nm g'el PEZLL 901 N i £'g Li'et eL'8z 901 -0 OeCl £0/P0faB
Q80’0 8i00 £9E'0 1'8f 9’08 L'L ’ 8L 08'Z¢ N TA 9'8 [0 Qgel  90/E0/98
8PO0C N 0OLO0 [X:FAe] [+ ] N og’l a'8s 6¢6 L|'g o'g 0C'le LE'LT £'8 (418 328l 90/E0/a8
N o000 N oLe'o n QLO'0 o0'e 08'9Z =8 44 g9'c POZL 2721 N i '8 09°LE $9°22 6L 4] 0zZel 80/eo/as
- 208 L'sL TL L'l 80°ET 84°62 L8 (414 q2¢i° B0/Z0/98
SO0 N 0L00 £92°0 f 8990 r 880 £'Lg L'v8 L'8 8L £i'ee 098¢ £'s ol Q221 80/20/96
i Oio°'0 N  0Lo'o n QL0'0 i 00t & Qg7Zl £'8¥ g'c oO'8il gL n L '8 ig%l 88'gl L'L Q aicl 80/20/86
9800 N O po.o £92°0 o8l g8'LL VL 9L Li'ET 16'6¢ 8'8 Qe arili -£0/i0/86
$90°0 N . 0LQ°C 8920 g0 V0 49'6L L'Z8 0’8 AT A A A 498'8¢ c'g ¢l OFLL  £0/L0/86
04900 1 OI00 L¥Z0 ..mw.o 3] 8'08 69 L8 6'8 N l Lt Le0e 80°ge L°L O getl £0/L0/86
ZE0'0 N OLO0 8qL'¢ a'e8 0'88  6'9 gL qZ'ed 390 8°LL oe aoei  LEoLIPS
CTO0 N OL0¢ : £80°0 09't 09°t Z°ig i'gL g'g 8L 4822 L1208 {4 (43 CcoeL  LL/OE/vB
6i0°C N oOLo0 qL0’0 474 8 Q61 £'ig q'L 8'¥8 L N i o8 6¥72 g8'6¢ g'ci O 9971 LL/OLIVE
{ienl e 1ow {1few} rem {Hant (%) (L) %} (von {INooL/#) {1-YNDIS) nsd) 12 93AGH fui} 1IV30  (QaiNTIARY
SSig SSiG S8iG $5iQ e SNYHL Hnivs 1] Hid34a
dv0Od OCHIHO N-EHN ® PHN z.woz N-ZON % £ON Did0O3Hd THddHO LHDIT HIJ3S oG (414 Moo 038 HY  ALISNIG  ALINITYS diN3L HALVA SNIL aiva
M .8ebBag 22l N .&vP Beg Ly JoBueg ‘udg Bupy - jeue) pooH 90090H

uonmg



{1/om {Tion)
s81a 8510
“b0d CHIHO N-EHN % PHN

on)
8510
N-ZON

{1om
ssid
N-ZON 2 EON

en

Bld03Hd

(Hon
u

THdWTHO

c'gs
1oL o'y
9°8L
gL 09
0'L8
[ 4 gv
L'ay
[y L4
698
1'ig 0'g
269
9'vL §'g
o688
Z's¥y 9'e
LZ8
B8'Le 9'c
q'eg
9°'gg 9'¢
1'ag
£ 1'e
FANY:
67°9L 6'g
(%3 for}
SNvdl

1HDIT  HODES

L'61
Z'90l
g
L0
g'ab
0°L01L
0'404
0oL
6'6v
128
Z'89
z'oit
8'8t
6Lt
a'ga
a'gLl
AL}
T

B'vi
1'a0t
el
g6l
9%}

Hnivs
oq

'
&'
o8

A4
Z'8

9'c
'8

L'y
g'8

q'g
9l

9
o'el

£'9
A

'3
87l

oW

oq

fANGOL#
E1
105 234

TAF
i'g

L4
2’8

L'
o'g

8L
0’8

8'L
£'g

L
L8

gL
'8

VL
9L

L
6'L

'L
]

He

M .LGG B0 ZZ1 N .8'€CBeq Ly

- 08'¢C
19'gl

ag’le
eLLl

Le'ce
ag'gl

[4: 8 ¥4
O3l

0g'ee
Sads

vLle
98’01

00'ce
080l

89l
og's

ge'le
¢o's

qe'ee
2991

98°ce
8l'0¢

{L-YViNDIS)

ALISNIQ  ALINITVS

B9°6¢
A4 r A

L8'8C
89°9¢

L1'62
LL'ee

vL8e
gP'ee

20'82
8070¢

e 8¢
el

9982
68'¢l

490'8¢
60°11

80'82
Lol

ev'oe
Letie

9'6e
FAAN A

nsdi

00l
06l

9°01
£l

a’li
Lel

6’6
gl

2'é
91t

96
LA

g'6
8’8

'8
23

80t
a’L

8ol
O'¥l

(2 930G

SNEL

ol
8

i}

Hid3d
HILYM

avol
ool
ovoL
9e91

glgl
otgl

avai
ovgi

oigi
g091

avel
ovel

g091i
oogt

a0il
0oLt

0g0l .

gz01

90t
00i1

abvi
43441

fysom

L

81/60/96
81/60/96

<0/80/96
£0/80/96

90/L0/96
0/L0/96

80/90/486

- 80/60/96

e0/a0/96
£0/90/96

£0/¥0/36
£0/v0/96

90/e0/96
90/20/96

60/Z0/96
60/20/98

g0/t0/a6
£0/10/96

LLULLIvE
LU LIvE

Li/OLive
Li/CLive

{GGINWIAA)

alva

8A0Q YOUAT - feueD POOH LOOEOH

onels



Q80'0
£20°C

8200
9g€0°'C

920°'0
880°0

9200
900

n oLeo
n oioo

8EC'O
£80°0

00

t¥0°0.

820°0
LH0'0

6¥0°0
oo

qL0°0
0Lo'0

QLo0'0
ol0'0

010°0
2200

0LOQ
oLco

0L0'0
oLo'o

0100
0L00

£€20°0
ZeQo

LLO0

8E0°0

-L20°0
¥e0°0

920'0 N ©Loo
00 N 0LO0

o
SSIG

d#0d OHLHO

e}
885iQ

N-EHN 2 YHN

oLo'0
. 0Lo0

N 0lo00
n  oloo

n o000
n cioo

n oLoo
n oo

N Gloo
1 0100
6i2°0
£81L°0

08¢0
£€492°C

26L°0
2620

8¥C°0
3 ALY

820°0
980’0

)] Ll ]
S$S1G ssia

N-Z2ON N-ZON 2 EON

ore
08¢
09T
og'l
oLe
760
og'e
(Y AFA

oLl
og’l

{Wen)

914 0AHd

or's
oLet
08'L
(00
ce'gl
og's
Qg'g
09'0l
oL's
08'C

08'0
oLt
910
€0

A
(N

Qien
w

THIHIHO

9’69
£19

499
099

£0g
819

969
ove

9'ig
i'ag

g'Lg
9L

L'e9
[A:TA

L'zt
L0L

g'8¥y
g'gg

889
8'89

%}

SNVHL
1B

[

g'e

g'e

Z'a

k4

9

9'e

()

1H203s

2’901
0'Zol

gl
2801

071
Privi

6'8li
6'8L1

el
£'901L

&'ttt
L'ati

0'v6
2°g6

£v8-
9’88

8'c8
9’98

¥i6
0’88

(%6}

HALYS

oq

¥'8 I'8 G0z  £8'82
a'g A '8 €00z  1Z'8Z
1’6 28 TL'BL 292
ze n 4 1'8 b8l v0LT
96 '8 1961  Z9ULZ
80l 1 T8 L6LL  LT9T
96 0's €9'6L  66'0¢
16 n 1 o'8 0L'8L 2292
z'oL T8 86LL  bTYE
Z6 N1 1'8  TLRL  v6TT
6'0L '8 908l  L9'SZ
60L X LI L'8 OL'SL £L'0Z
9'6 8 vTel  ovez
86 . L 8L 98l vE0T
v'8 9r L1'8L  09'sZ
£'6 oLl 9L e8'ElL 8Ll
L'8 9'¢ g6t 96'TT
9'6 g gL Lyl alsl
1'g . 0’8 91T 9£6Z
2’8 z 08 191Z 9€6T
oW  (WWool/ w-wwolsl (NS4
AN
[+]4] 00 D34 Hd ALISNIG  ALINIIVS

M. 9V0Bea ezl N.8'ZLBeg Ly

gLl
'8t
g6l
1'ig
i'gl
2'0g
g£'91
Lt
gel
61l
90l
ozl
8'L
A

Lg

o'g

0L
09

1'gt
gl

{0 930}

diN3l

ol S0L1
0 Q0L

9 Q041
o ooLt

8 004t
b 94981

oL 008t
o aagt

2 acgt
c oegl

g qebi
¢] oyl

L gzai
0 (AtH

6 ool
¢ ge0l

¢4 010}
o 9001

ot 9041
C 0091

8i/80/98
61/60/96

20/80/498
T0/80/96

0/L0/96
90/£0/36

80/80/96
80/80/496

£0/a0/96
£0/90/96

£0/¥0/96
£0/¥0/96

90/e0/96
g0/e0/a6

80/20/96
60/20/496

g0/L0/96
e0/10/98

Li/cllye
LL/oLlve

) (207 {GQRNINFAAR)

Hid3qg
H3ivm 3L

Fiva

julog ojbe3 Jesp - Aeg puepie0 v0ONVO .

uopelg



0¥0'0
$e0'0
AR
cT0°0
9¢0°0
FAAs MY
2400
LEC0
1200

P00
PEC'O
YEQ'0
n oio’o
N 0i0c
qa0'c
94800
990’0
980°C
ovo’0
fi OL0°C
1€0°'0C
ZE0'0
L20°0

ALY
800°0

P00
FAJeNe]

LEC0
cE0°0

o
1110 ]

d-v0d CHIHO N-EHN 2 PHN

. e s e b s 2D

=220

820°0
6L0°C
aio'o
L20°0
$e0'0
¥10°0
690'0
g20'0
oLo'C

L20°0

oi0'0”

£E€0C°0
010°0
CL0'0
&c0’0
280°0
€800
OL0°C
Lio0
oLo0
Qlo'0
010’0
OL00

oL00
010’0

0L0'0
0i0°¢
0io’o

0100
Q10’0

{1ow)
$81a

1D
$sia
N-ZON

4 A
Q60°0
£80°0
8v0'0
£¥070
oto¢
L9t°0
8Y0°0
010°0

gaiio
£E€0'0
LoZ0
[A 41 RY
oL0'C
28270
eLeo
g9co
$9e°0
6820
ol00
802'0
(R XA
g81°'0

Z6E'C
88E'D

LvZ o
8LL'0

ari’o
EVLO

{liowi
ssig
NTON 8 EON

0g'C
og'e

(TArA
og’e

0L°L
900

LG
88’0

oe'e
oc'e

£9°0
z9'0

29°C
LA A

6970
08’0’

vL'0
og’i

{1eom

BId03Hd

09'L
00°6
08'g
06
0z'L
010l
oL'g
09'6
oL 61
0g'sl

0o’

0e'0l
0g’ee

e
8L°0

09°0
o'

og'e
og'e

or'9
oe'g

en)
w

THAHTHD

8'lL
L'4L
8'0L
72
g’e8
1728
g'v8
£LL
9'89
6'98
g'eL
LLg
L'v8
204
2’1
6°L8
£'eg
8L
6'L8
6L
8°L8
1ee
c'ee
L'es
€'L8
g'cg
g'es

£'08
L'
g8'i8
c'ag
¢'es
l'gs
{%}

SNvdi
JHBIT

M .OZEDBBQ ZZL N.L'vp Bea /¥

A

'8

Ly

g'¥

L'
2’8

a'g

A

A
(e}

HO03s

eLL
98
801
e
g9ce
[Aracls
1'zs
8.0l
g'het
i'es
§'901
9'glL

-L'y6

8'let
Q'L
98
£'88
+'08
g'¢e
ev¥ii
2'L9%
g'ee
1
Z'ee
£'28
L°L8
8°06

8'LL
L%
9'ze
L°L9
6Pl
2L
(%%}

HOAYS
0qa

£9
gL
88 n
89
o8
g8 n
eL
£'8
€01 N
a'g
'8
0'0L N
6’8
'Ll
8Zi N
z8
'8
'8 n
68
oLt
§'qal
0'g
g'g
£'6
&L
o'
16

V'L
v L
9L n
0'g
L
€9 N

ew

oa

}

{TNoGL/A)
El]
100 034

8L
8L
6L
6L
o8
L'g
A
'8
£'8
8'L
6L
0'8
gL
1’8
'8
8L
8L
8L
8L
1’8
9’8

L'L

8L
8L
LL
2L
8’

L'L
LL
8L
8L
oL

b

£L8'CC
Y9'Ce
£T'vL
lg7ee
Le'Z2
ve’lz
08°¢¢
lg'ic
eviz
1g9'ee
Li'2¢
vLlT
y'ee
bole
89°'0¢
4 A4
gzee
L1'2e
Ly'2T
LE'LE
£8°6L
(51 A
06'1l¢
geie
0822
a8'ie
gl'02

ov'ee
8e'eT
8E'E¢
1e°eZ
9e'ee
ogee

{L-YNDIs)

© AlSNaQ

ov'0p
L2708
gev'el
66'62
£8'62
89'62
99'62
0262
£0'62
Ly'8T
£2'6C
£0'62
L1°6T
£9'82
ya'Lz
66°82
£8'82
69°82
06°82
£9°L2
vg'az
A4
81°82
(TLe
1962
£0'8Z
99'02

89°0¢€
0g'oe
0g'0e
L4°08
2L'0E
oL'0e

nsd

ALINIVS

8'ClL
9'el
g'el
aet
el
8yl
A
a'et
o't
8’0l
e A
Z'et
8'6

21l

Z'el
0's
Z'e
9'e
q's
6'8
6’6
9’8
'8
L
q9'g
6°L
'L

801
ot
0L
oZi
1A
£e4

(9 930}

diN3L

9z
ol

og
ol

oce
ol

iz
oL

og
814

og
o1

ot
ol

og
ol

og
ol

{4
ol -
0
82
ol
0

)
H1d3g
datvm

ogel
arel
ovet
g49¢i
0g¢t
gpel
0gg)
gzl
ozei
99?1
04zl
apTt
o9zl
apZi
orci
00z1
g1t
0gli
90¢i
oozl
491l
ag14
0gt !
aril
gzel
oeeL
glei

ovel
geel
ogel
09l
gl
orii

(R felent)

E1OUES

1/60/96
vi/60/96
¥1/60/96
80/80/46
80/80/48
80/80/96
oL/Lo/a6
0L/Lo/96
0L/L0/98
¥1/90/96
71/90/96
¥L/00/96
q1/50/96
gt/a0/a6
§1/90/96
61/¥0/96
6Ll/v0/a8
61/0/a6
82/€0/G6
6z2/g0/96
ézZ/e0/ae
eL/z0/a6
€1/20/66
£1/20/986
yerio/ae
ye/io/ge
ve/io/g6

FAYI NS4
Li/LLIpE
LifLLive
q92/0L /6
gZIoL/v6
azioLive

{QGANINIAAY

ilva

G0 Aong JO 'S - UOSIPEIN LI0d  LOOYIND «

wiolielg



980’0
2e0’0

0E0'Q
¥20'0

ra0°0
9€0'0
0800

1070
vic'o

TIO'O
8voc

Z90°0
090°0

00’0
820°0
080°0
£80°0

ieg'0
880°0
ovo'o
GEC'O
1 92€0°0
L20'0

yonl
SSig

d'¥0d OHIHC

280°0
LAY

¥i0°0
QLo0

€90°0
€100
0L0°¢

LEG'C
9€0°'0

¥y0°0
¥E0°0

01070
o0Lo'0

010°0
0L0°0
0200
LEQ'O

490'0
ao'o

T¥0'0
LEQO

620°0
8g£0°'0

{1/ON}
$514

N-EHN 3 ¥HN

8g0'0

8L0'0 .

N o100
n  oLoo

n oLe'o
A 0oloo

a8 0100

PE0’0
¥EOQ'0

LAY
020

TAA N
L2€'0

861°0
q8i’0
B6E°0
g0%’0

LYZ0
P8¥°0

Qei'0
621°0

0LO'C
90’0

ol {1ion}
SSIG §5ia

N-CSON N-ZON 3 CON

0g¢
09'}

08'g
og'l

LA
oL
og'y

o8V
¥60

oL
L4

ot
89'0

0T’
PLG

og'le
080

eL'e
og'L

08'L
96°0

0e'e
ov'L

{ven

DidOIHd

c8’8
oo's
oL'L
Q9L
OL'LlL
o'

0g'e

Qe

68°0
o'l

oL's
oL°L
ogol
olL'vL

o
2

THdHHO

299
L4799

a'6d
299

6'2¢
0've

0'8g

o'ea
8°'eg

8'09
L'oL

o'ge
£°0L

<'89
VL4

L09
el

ceg
998

9’89
2°'g9

(%)

SNYHL
AHOIT

i'e

e

Le

g'e

9t

Ly

e

L0

L'E

L'e

(wi}

{HJO3s

908
a'aol
0'96
8'66
vag
LYol

87404
760}
978
846

L7204 .

£°901

L'y
1’16

2'48
£'98

£'98
o've

9’88
188

1'L8
LQ6

%}

HNLVS

od

9L
<'6

6L
2'8

A
9'g

¥'é
9’8

9'8
o'e

g6
8's

'8
o6

LA
Ve

'8
8'6

£'8
[

9L
8'd

il

og

€L
b o's

o8
L '8

0's

8L
b 8’4

6°L
8L
8L

L'L

9L

og6l 9'L .

L

&L
L et
oo

4N
oo o3d  He

M .,0'8EB2Q gZL N .6'Cr Beg Ly

ogree
evel

gL
1A A

or'iz
gi'Le

Le7ie
L LT

L9°1Z
ge'ic

1 YA
zL'e

8e'1Z
0g'te

ev'ee
1 AA

Leee
gg'al

ZLee
LI'EZ

86'2z
£6°22

{1-ViNDis)

ALISNIQ  ALINNYS

£0'0¢e
£8'8l

8€'6¢
££°6¢

yo'se
§6°8¢

£9'8¢ .

99°'82
81'8T
Y¥6'LE

98°LT
89°LT

Lyr'Le
ae'LT

£L'8T
TL'ee

L9°82
ve'sl

Lo'og
00'0e

ot

ov'os

{nsdi

6'¥i
ool

L8t
89t

8wl
8'ql

b'el
el

POl
oLt

£'8
£04

6L
gL

LL
6°'L

£'8
6'L

2'6
8’6

et
2 A

{0 930}

didL

6 Oi¥i
o qovi

ot ogel
o gzel

L g0zt
0 $]¢7 A4

01 olgl
0 a0¢el

L arii
o orlLt

L ggil
G oLl

L gect
0 ocelL

8 alct
0 oLzt

8 08l
0 abei

2] agel
0 0ezL

01 aovi
o oovi

L :FA RS
o ozl

vL/60/a8
vi/eo/ae

80/80/96
80/80/36

0L/Loig6
QlL/Lo/g8

vi/80/96
i/00/96

a1/80/96
gl/g0/96

61/40/96
GLIY0/36

62/20/96
62/e0/96

gLfeo/as
£1/20/98 -

¥Z110/96
¥Z/10/96

LZfzLive
\Zlztive

LUILLIpE
LifLLivE

q9z/OLIvE
SZ/OLIVE

w00 (GQ/NINIAN)

H1dad
HILYM  HWL

ava

Wiog "Biip ‘Aeg Aeqgr - PieyoI0 Lod 900Q0d

HonElg



8E0°0 vig'o -841°0 . 8'ag 89l 9'g 'L ogee 8z'0e Lel og 0¥3tL  ¥L/eo/ge
9200 N oLo°0 L01°C 08'L 082 £'98 898 9L 8L  E8EL 8e'0g o'el ol agat  v1/60/96
PEO"0 ovo'o 6zZLl'o L9°0 08¢ g'ag L sl g0l on b 8L 8681 L4787 1A 4 C oeg9t  Pvl/8o/as
8200 8100 - L80°C ¥'e8 Ll 0’8 0’8 OoPEe €8'6T 8¢t OE . 8§lal 80/80/86
¢eo0 020’0 ge0°'c 0g9'¢ 0iL'g L°L8 v'ie 9’8 o'g ¢ede 8L'6¢ 1'el O otgl  80/80/498
ee0'0 2i0'0 LEO'C 09°'¢ 010t 298 €2L L8901 T6 N I I'8  €0'¢e 19'62 o€l o 9091  80/80/46
ayo’e LE00 QeLo Le8 L'96  v'g 08 B < AN A 4 ov'e? el oe 0gei  0l/L0/G6
YE0°0 gi0'0 0800 B ] 2 0g'el 608 688 L'8 i'g el'ee 82°6¢ el Ol avel  OL/LO/G8
8200 N 0l0'0 CEC'O oge c0'8l 8'6L ¥ POl T i '8 e0°22 62°6C L2} 0 obei  0V/L0/a6
0800 FAAVRY 481°0 t'ig 6'¢Z6 98 8L Ly'Ee evr'ed g0t oe ovel  ¥i/e0/ae
080°0 8100 8EL°0 06°L oL g¢8 . £voL ¥v'6 8L e1ze ei'6d. ¥l oL agel  ¥i/90/96
aro’c n CLo'0 890°0 co'e cZ'g 2'08 6 £L0L 96 b 6L OviT . eg'8T e'clh c 0EEl - ¥L/90/98
8Z0°0 LT00 +8L°0 og 0ZEL  91/30/96
[A4I R0 €ZO0 0giL'C A ¢ oP'pi o'LL 9'60L L0t o' L0'¢C aL'8¢ ot O alel  9i/90/96
8LG°0 100 €210 N 800 ¢80l yral g'g g'iil 1ol Z 1'g ag'ig a1'eg 2Ll Q oiel  gl/go/q6
: : . 0¢  goel  £0/60/46
oL og'e '8 g'gé ¢€'6 gL gli'de 84°87 L6 ol oogl  £0/90/96
oe’L 00’9 ZT'BL g'e  |'L0L &8 o' lg'iez g£2'8¢ 0l o 99Z1  £0/30/46
090°0 L2070 £6T°C 6'L8 g'fig ¥'8 8L ie'ee +8'8¢ 6'8 oe aotl  B6L/p0/96
690'0 L AR €620 490 oe'L L8 008 98 8L gTee 94'8¢ o'e 0i o0kl B1/¥0/96
PS0°0 8100 9LE'0 8.0 or't L'e8 a'ol L9868 <6 N { gL Ze'le oL'Le 8’8 o - gg9el  81/¥0/36
8800 n 010°C _vee'o . o'L8 L'e6 06 - 8L Te'Te 8L°8¢C 9'8 144 09zt 6e/E0/a6
1800 N 010°0 8Ce0 0z 09'y o'i8 2'80L POl . . 08 LLT eL'8¢ 8’8 ot ayZl  62/80/96
Y00 N 0lG°C CTTQ 0Tl 0oL 0’8l g BLLL T 1’8 1802 £8'9% €6 o 0bZL  6Z/E0/96
820'C N oio'o ql1z’0 ) . og olLel  €1/20/e8
€200 N GLo'0 E¥YT0 FowWwo o avo 6'v8 v’06 88 8L TRIT 01'8¢ £'8 01 . 80eL  el/20/es
leo'0 n oLo'c ¥81°0 f 68C [ €80 a've g6 9% 16 N l 8L EBLIT a8'Le 1’8 G ooel  €£1/20/496
£80°0 N 0L0°C ¢6E'0 8'08 Lve 1’8 LfL 08’22 99'6¢ 4’8 oz 09€l  Pe/lo/ee
2800 N cloo 988°0 ge'o 62°0 9'98 9’068 L'8 FAV R 8 W A4 [0} 14 a's ol gvel  ve/L0/86
900 N 0LOO ) L8€°0 06°¢ £9'0 g'98 L'8 L'y 26 N L 8'L EvLE L9'Le 28 o ovel verio/as
€800 N Ol00 868270 2'48 L08 9L 9L ggEd 9¢'0¢g 9’6 og O0EL  LZ/ZLi¥6
180°0 n 0100 1220 Le0 FARY g£'es i 94 - 9L YA oL'oe 9'6 ol gqzlL  {e/eilive
tag'c n olLo'G €820 88°0 £9°0 oL 0’9 g48 v8 [ 0l9 gL ve'0e G142 £'6 0 (s TANNN VAT AN o
{yaw} {1ow)} (170N {Hen tven) {nom (%) {13 {%) {Von FINOOL i) {1-ViNBIS) nsd} o o3g ) (w007 (CGA/NINIAA)
Ss81q SSsig gsia SSIa L4 SNYHL HNivs EL4 Hid34
d'b0d OHLHO  N-EHN B PHN N-ZON NZON B EON BId0O3Hd THIYTHS AHOIT  1HOD3S ca ¢} 1700 034 Hd AlLiSN3g ALINFIYS dWN31 HILVM JwiL - va
M .G'92 Bag zZ1 N .9'6€ Bed LY 04 ISOMN - uiseg uleyy punog Jabind £008Sd »

UOlEIS



EVOC Q800 €010 oz’ og'e 8'eL g's6 9'g 8L 20'iZ gg'8Z g'et ot oogl  22/80/46

n CLo'c N GClLoo n o0.Loo 0Lt oo's 0'ce 9'c 988 8L I €8 8¢'¢9 gL0} gl O q9Ll  2Z/80/86
820°0 820°0 QLO'C oL og'e 9'gL ges ¢'8 6'L gl'ce LE'6C 9l ol 80LL  ¥T/LO/G6
§L0°0 2200 n o0io’o 6870 089 9709 Oy 9801 98 L '8 26’9l E¥'ve 6l O 00LL  ¥T/L0/88
§90°0Q 9e0'c LT LLO Lg'0 L'eg 008 ¢’y gL LEeT T TA 904 oL glg9l  9Z/90/96
£20°0 £L0°0 LI 1 S el + S ¢ Qo'gal 199 82 06l 6'6 g I'8. 8v'9L - €022 9t 0 Qital  gzZ/eo0/g6
0’0 080’0 geL’o og'i 06°¢ g'6d ) 6’6 8’8 ) 6L ¥C'Cl ¥8'8¢ 8’6 ot 09Li 22/90/986
£100 oo . ¢EO0 FAC R Qe §'96 'y 2ELL 2ot Z g€'s ¢9'8 avr'el 89l 0 avLl  2T/90/496
ov0°0 9zo'0 9610 oL'e oL'e 8'98 6'68 08 gL 4qiee 99'8¢ 0’6 ol Ob¥l  VZIv0/e8

n oo LLQ'o n QLo og'd - 0891 vbg o' g'ggl g'el 4 '8 96°Gi 8a7LT 7'El 0 aevkl  ¥eHO/G6
€900 n 0lo0 - 18E0 FA4Y] +8'C £'v8 806 8'8 8L 80'Cz 08°8¢ 8'g 0O 009f LZ/E0/98
9160 N Qlo¢ 6eL°C 00'¢ oL'vit £29 o' 69kl €L ¢ '8 T8l 99°61 90l 0 9991 LZ/eo/ge
0200 N gLoC . aglL'e ¢e0 6 C LA £ g4'8L 9L g'L Le'ee 94'8¢ L's 0l . G0El €%/10/96
0Z00 T 0Zeo BgZ°0 8v'0 0Ll £eL g'g6 90 X oe LL gvel 8L°LL €'0 0 0oel  ez/l0/98
680°C N 0100 . agl’o 290 080 g'ee 80L I'9 gL 08'eT £e'0e A, ot 008l €0/0L/Y6
LYO'0 ELO°C 80L°0 T og'e €e9. @T 9T TO X 44 gL 960 ge'se gl 0 agvl  €o/oLive
Vo e towl voun {1on {vont %) wr (%) {/on) (oot 4 (vwoist  Insd) o 93q) {ut} 20D (QUANINTAA)

$8ia $sia S8Ia S8l 8 Shvdl gnivs £l . Hid3q
d'b0d OHIHO NEHN® PHN N-ZON  N-ZSON W ESON Bid0AHd THAYTHO  LHEIT HDD3S 00 oa 1102034 HY  ALISNIG  ALINNIYS  dW3IL  HILYM JNEL Iva’

M.eelLB2QzZL N,6'8G BsQ L £ 48id Akg Dd - puUNOS U0ISSeSSOg mamm%mmm*



920°0
9g0°0
n oL
0¥0'0
1£0°0
0100
$20°0
090'0
610°0
z90°0
9€0°0
n oio'o
£90°0
L90°0
n 0L00
Z90°0
080°0
n 0100

8¥0'0
B8ZOC
Li0'C

o¥o'0
CECO
gL0°0

oWl
SSig

&'P0d OHLHO N-EHN 2 tHN

=200

=222

010'0
0iL00
oLo0
9100
820°0
oLe'0
oLoo
£20°0
0i0°0
LEO'O
S10°0
GLo’0
820°0
6200
1AL RY
§L0°0
8100
2200

0100
0100
PLO'0

oL0C
oico
0i0'0

[y 121
$8ig

{on)
88ig
N-ZON

éyi'o
89170
0L0°0
cii'o
680°0
010'0
gee'o
g0L°G
0L0°0
£6¢°0
gel o
0100
£VE0
6020
oL0'C
PLEC
£92°0
08L°0

vOE0
0E1L'0
9220

gceo
Lito
1 0100

/BN
$s1a
N-CON B EON

0L
01

og'e
[4:R¢

o0'g
9L0-

08’0
o8l

FLO
0g'¢

LZ°0
9e°'0

£8°0
oLl

ven)

BidOIHd

8'ecs 1oL T'9 8L 68'¢ce z8'6¢ 6'LE 8¢ q0LL  ZEe/BO/96

06'L 1'08 ol T8 6L 88¢C 88'6¢ 22t oL COLL  T2/80/98

og'e 1'e8 gy L'v8 €L N i €8 B9® Lyl FArat 4] 8891 22/80/96

g'ie - L8l 6’9 8L 09%¢T 99°6¢ eil oe ggel  ve/Lo/ae

08’'e 1'8s £86 L8 o'sg L0'CZ 6162 t'el 04 0e8l  PET/LO/GE

oT'e €4l g’ g'I¢lL 6'6 N i €8 te'sl 89792 i 0 gzol  ve/Lo/se

908 g'ie @' L'L eyEe ozee ool og ar¥l  92/00/56

o0's L7988 6’96 B8 gL eL'le £9'8T L'LE ot ovvl  92/00/86

06'g 2'88 " ¥'T  LLTE 80l N l 28 P¥ol 8822 Lot o gevl  92/90/86

874 g'ie LL LL vy'eed 80'6Z '8 og gill €Z/a0/ae

0Z°0¢ o'el 8's0L €01 o's 0812 Le°8e 66 ol OtLlL  2cT/e0/98

g8 0’58 0's  g'el 8l n 3 g'g el 9g'ge Z2'ai o 90L1  €Z/390/96

£'e8 £'88 ¢'8 8L e 98'8¢ 8’8 oe Oivi Peivofae

80 0'98 £'66 9'6 8L 28T £2°8¢ 08 - 0 0¥l vZivo/as

080l Pee o8 vedl 9Pl N L 9'8 16'gl ge'1e L'l 0 co¥l  vZ/VO/a8

4’88 8'Lg 9’8 8L avee vE'8¢ 9'8 ot 0291 [zZ/eo/a6

0L 9’68 126 &8 8L POET 4414 a'g (+] 9191 LZ/eo/as

02’8 ¥'89 9'c @82l 1 n - | '8 0c¢'il qL'vi e8'a o olLgl  £Z/e0/96

0’68 £'6L 6L L'L $8°E2 ev'6¢ 88 og obvl  £T/10/96

iv'o 9'g8 L'88 L'8 L4 88T £2°8¢ 9'g ol gevl  £2/l0/96

£68'0 g'eg £'96 90l i g8'L ¢i'gl £2'61 o' 0 QgL eT/io/ae

c'Le L'eg L'v 8L 00'ee gg'oe 6'Lt og gzZ¥l  E0/OLivE

0g'g Leg 'e8 €L 0’8 61Z¢ q9'6¢ 6°TL ol 0¥l £0/0OL/VE

0LBL o'tg 0's  g'¢cZi 8’0l N L '8 80°LZ 2e'8¢ Let 0 alirt  E0/OLVE

{won} {%} () 26 vow {INoGL# {i-viois)  (nsdt (0 230 g} {17007 {QUNININAR)

® SNYYL ] HnLvs 1 T Hid3a

THAETHO  AHBIT HODaS oa oa 1100934 HY  ALISN3G  ALINNYS dN3L  HALYM A va

pue|s| Asupsg) - pUNOG UOISSBSSOd 610%SSd »

M .0'8L B3Q ZZL N .£°00 Bag gt
. uonelg



280’0
0200

1200
£e0°0

9¥0°0
8TC'0

290'0
690°0

£e0'0
n o0Lo00

8v0’0
L¥00

6¥0°0
gv0'o

820°0
TECO

$80°0
900

990°0
990°0

ZE0'0
Le0'0

(ron}
fexsiieg

&'v0d OHLHO N-EHN B VHN

=0

proe R

6L0°0
oL00

qi0'0
vi0'0

Z280°0
Lig'0

7100

t10°0.

100
0iL00

[AAVRY

8L0°0

€100
0Lo00

" oio0

OLCO

Qi0°g
Gio'o

010’0
oL0'¢

oLo'o
0100

{1on}
$8iQ-

92170

€L0°0.

1900
9490°0

88170
8¥0'0

LA 2 ALY
L8110

iet'o
N ¢Lo'o

18270
6220

6¥C°0
9820

ZL1°0
£0T°0

£9¢€°0
gve’0

292'0
8¥T'0

66l'0
£€81°0

o) /on
SSIC SSIg

N-20N N-CON 3 SON

ov'i
oLe

ce'e
081

og’e
08¢

06°'¢
08°1L

£6'0
90'0

080
090

68°0
9g'0

ie'o
€90

6¥'0
LEQ

98°0
280

[4: Ry
£8°0

vent

DROIHd

09'9
0g'11
080
099
09's
oL'il
08'L
oLy
002
082
280
oLl

LL0
8L'0
ge0
1g°0
84970
670

oz'e
08'e

{¥on
L]

THAUTHO

L'08
1'z9

9'sl

aY

vL
£
Z'9L
L'EL
9 LL
L1e
g'ee
£'Ls
¥'es
r'eg
a’'le
oA
P'es
c'es
9'z8
g'es

§'v8
FARY:
(%

SNUHL
1HDN

9'g

a9

14

£'g

9’6

a'g

L'8
an

HODES

066 9'8
840l Y0l N
£'e8 9'¢
gv6 £8 N
8'98 £
£L0L €8 N
vos v
€26 T8
1't6 08
6'L1L g0l n
698 2'8
606 98
ZoL 96
L'VOL 68
€16 68
16 06
L 98
£88 98
0’16 L8
€16 88

¥'sg ¢€'g
8'8L 2L A
(%} (VoW

HNLYS
oa og

CINgoL/#)
Bl
{100 034

M .8°G¥ Beq gzl N ,0°50 Beg 8y

&L
o’e

o'8
0'g

0’8

gL

6L

&L
'8

8L

6L

0’8
o's

gL
8L

8L
gL

L'L
LL

L'
8L

Hd

88'ee
YLL

€E°¢%
YO'e2

8lee
8922

eL°E8C
81'ee

6e'ge
LLET

‘gg'eg
00°eT

80°g¢
£8'¢¢

LZ°ET
ci'ee

89'ees
29°eT

76’
16'€2

0T¥e
80°'¥Z

{-ynois)

ALISNIQ  ALINITYS

Le'ie
£€6°01

£8'08
09°0e

83°0¢
gi'0e

v6°0¢8

- 99°0¢8

gv'oe
z6'62

e
08'62

08’62

L9'82

98°6¢
0962

L2°0e
Lioe

6L°0¢
94082

ev'le
GE'iE

insdi

il
g'el

A}
L2

61l
A

£01
gtl

0oL

"ELL

8'8
£'8

8L
'L

- A
L'L

'8
[

Lot
€0t

(0 p3Q}

dNTL

ot
o,

{ur)

HLdAG
H3lvm

oszl
92z

ogil
qcit

0oLt
8801

9iZi

0Lz

Q201
gi0t

9001
0001

0oLl
9901

SE01
080l

90t}
QoL

OilLt
G014

a¥0l
ovoL

{1o0on

SN

71/60/96
ri/60/g6

B0O/80/96
80/80/G6

01/L0/96
CL/L0/96

1/90/96
¥i/80/a6

91/30/36
a1/90/26

81/¥0/96
sl/v0/98

82/E0/86
62Z/£0/96

£1/20/96

_ ei/eof9s

¥e/L0/496
ve/io/a9e

12/Z1ive
12/Z1iv6

qe/oLive
92/0LIvE

(GO AR)

Jiva

U0 UB[BAN - JOQJBH PUBSUMO] 104 GO0HLd »

auoeIs



8L0°0
n oLo'e

9800
L TACRE

¥EO'0
gioo

LY0°0
LE80°0

LEQ'O
n oio’o

£90°0
ft Glo'o

£80°0
£80°0

080’0
90’0

¢80'0
€90°0

£80°C
8€0°0

120°0
7100

oy

ssia

4-b0d OHLHO N-EHN 2 bHN

1800
L1100

¢80°0
oLo'0

£€90°0
oLo'0

£80°0
ovo'0

Le0'0
0100

oig'o
0i0'0

8100
£20°0

910’0
o106

6100
910'0

0Lo°0
0100

0100
0l0'C

HOW)
8810

64910
i oleo

8£0°0
n 000
£80°0
n  oLoo

£30°0
n 0100

8Pio
N oloo

RASEY
i Oi00

6LE°C
FAAN

LBTO
262°0

L8870
8492°0

BEZO
Y0170

£80°0
820°0

(1oW} (vowi
581G 8810

N-20N N-ZON 7 EON

og'e
08¢

0Lt
€L0

L0
890

18°0
¥F'0

Le0
8L'0

Zve
0g°L

(01 4
160

ven)

Bid0dHd

0L'9
08¢

oe's
(01718

00'0l
oz'e

00°¢L
og'

0ROl
06’9
LL0
0971
£8°0
oLt

£¥'0
89'C

0E'Y.
00'zZ
oL'e
06'8

{vent
®

THIWTHD

8L
a8

8°LL
£'E8

9'aL
i'ig

el
L¥9

oL
Pl

8°Z8
608

v'E8
6'v8

'8l
Z'Lg

£°86L
£LL

LLL

9'6%

v'el
€08

1%}

SNvHl
iHen

€9

a'é

L'e
i'g
6’9

9’014

69

o'g

)

fu)

{HJ303s

-8’18
£'egl

P96
0'iel

Z'e01
g0zl

0’801
g'gel

Lol
L'ETh

8'801
[Araa

9’9
87101
8'a6
LLe
o'eg
i'es

el
A (9 11
ogaL
¢'901
1%}

HNLvs
04

M .6°LZ B8g gzl N .8'CZ Beq Ly

LAFA 8L
geln i '8

'8 . o8
98 n i 2’8

'6 o's
Qe n L £'8

L6 8'L
AN 1 c'g

¥'e o's
g0l N L '8

ot 0’8
£'8t n b L'8

'8 8L
ol n L 6L

o LL
96 N i 8L

o's LL

9’8 gL
£'¢ N l 8'L

9'g &L
06 n i 1'8
{1/oN {TRO0LI#)
4N
oa Noo o34 Hd

869°2¢
og'ic

gLee
¢6'0¢

clL'ee
90'0¢

43 ¥4
180z

olee
vele

glece
gl'ie

L
£9'i¢

clee
a'od

69°2¢
[2 A

L1°e2
69'2¢

£67¢¢
T4

{L-YiNDIS)

ALISNIG  ALINFIVS

veoe
L¥'6C

09°'6¢
g6t

ge’ee
lg'se

00'62
ve°82

84'8¢
Lg'ee

10'82
eB'LE

e'Le
¥o°LT

(50814
v'9c

Le'8T
A T

8y'oe
£V¥'62

£9°0e
gy'oe

nsdk

L'et
L°91

Zel
L4l

rArA
'8t

0'GlL
8¢l

g8
e

1’8
A

2’8
8'e

g8
L

)
Lo

o'el
el

{0 DU}

diNaL

ol
0

{4

Hild30
HALYM

avct
ovelL

ozel
GLEL

olzt
8021

oizi
80c1

atil
Obil

aeli
oEll

gali
ogliti

ovel
geel

g0¢el
coel

avit
OvLt

ogil
gZil

{ivoon

JWIL

Bl/60/98
61/60/96

T0/80/96
T0/80/36

90/L0/96
80/£0/96

80/90/36
80/90/36

£0/90/96
£0/90/96

£0/Y0/96
e0/0/96

90/£0/96
80/80/96

60/20/a6
80/20/46

£0/10/96
£0/10/46

60/1Li/v6
60/iLive

LL/OLIvE
Li/oL/ye

(GOININIAAY

iva

uoyng - {puels) cocmmi JOQiBH 181SBULBLIEND LOOHIND »

iuonelg



ol00 .mmw.o 0'e8 £'e9 L'g L'L LL2% 088 FA 0g - geql  Z2/80/96

6200 N
8E0°'C N 0QlLOO 9810 0Z°) 06'{ £eg k2% A 4 11 6L gL1¢ Q8°8¢ joir g O 0g91 <22/80/98
N oLoo N oL0'0 n olLo'0 oLt et 89 ¥y Ll €201 0 L g8 $9°'8 q0'0t 0'gl i g9g¢49L ¢2/80/96
8600 N QLOC L8170 L'68 g9Le T8 L' 99'%¢2 09°'6¢ L0l 0t 989l  $T/LO/96
Qe0'c N 0oLo0 LEOQ 8L°0 oL's 928 £'968 L' 0’8 £8'LZ LL'B2 gL ot 09t ¥Z/L0/g6
Li0°0 N 0Lo0 n oLo'¢ FAA Y 41 4 ¥'eg &'y Q0oZL 86 N i 8 Li'gsl £49°9¢ P L 4] 8291 vEiLO/96
830'C N OLOC . LIEOQ 1706 . 6'LL TL 9L Peee Li'8e L'GlL (41 820l 92/90/88
P00 N 0OLO'0 6810 T F¥90 oLl £'88 a'vg8 8L LL 21'2¢ £8'8¢ £°0l ol 0Z01 9Zivo/as
L20°0 100 3] 0100 OL’e 0L vl A 4 8¢ Livl 821 n L B8 BTRL O LLYT 4 4] qLol  9Z/80/aB
EL0°0 QP00 g99e’0 £°086 ZeL 'L 'L ivree 86'8¢ '8 ae Qgel  ZTI/ao/as
6E0'C 2100 0810 0Lt 09’8 £8°98 4’68 9'8 gL 807 19°82 £°6 oL QzZalL  ZZ¢ra0/as
1 SO0 N 0Ql00 N QL0'0 8g0 Qe Q'¢L 8'9 ELEL BLL N { gt 99'%l 99°02 #'at Q 028t ZT/eQ/as
900 L0 182°C : 808 'L g'¢ S LE eted 0882 L8 0t DEEL  ¥ZIPOIGE
8800 00 FEET0Q 880 oot 9'08 #'46 TG 8L 0&'LZ LE°82 6’8 G gcel ¥e/v0Ofas
n Gtog . Zi00 n oLG'0 66'0 oL'9 g9'0L q9'g 8’99l %1 N i g9'8 09°Li A 57 A £Zt (4] QZel ¥ZH0/q6
1900 gz0'0 , 0LE°0 68 8’88 @8 2L iv'ee 868'8¢ a'g (414 achl  LZ/E0/GS
0900 €200 LL8'0 60 0g'e 8’68 £'46 t'6 gL 88LE £2'8¢ g9's Gl el LZ2/e0/98
1 QLO°0 £10°0 1] 0L0°0 Q0T 07384 6°LY 2% 8'9491L 991 N i 2'¢ 2ZiL'gt Zo'Le g's 4] ail¥t  LZ/E0/96
¥Z0°0 N 0OLo'D €810 L°98 9'alL €4 LL gT&'ee L9°8¢ 1°6 Qg oobi  eT/L0/98
920°0 N 0100 8810 V0 90 LLg 968 06 8L 8L'6L gb'ac [ A [¢11 Q4gl  e2/i0/g6
F Zvo0 N 0100 i LBZ°C £€°0 oot g9'gL 1'Le 0L N 3 'L 8L'8l Le'Le a'g O gbel  €¢/10/98
¢en’'o N otoo L¥L0 0'gg ZPv8 g'¢g g'L 82'¢¢ 29°'0¢ Q'L 0g oatl  90/Zi/ve
9200 N OIL0'0 2210 82°0 v’ OL8 £6L 4G'L g'L £812 av'ge 8’6 (431 abvl  Q0/eLive
$20°0 N 0100 L0 890 QT O PL rA g'e6 96 L'L vrel Lg've L' 0 ovil  Q0/CLive
/e {ToWN) [§ 112151 {1on} e {fon) {4} - {u) {%} {1owi inooLE {L-YINDIS) {nsd}) {0 BaM {uei) 00T {GANINIAAY
5510 SSla 8|8ia S50 e SNYHL HNLYS SN E.m.mo
d'#0d OHLHO N-EHN 2 $HN N-Z20N N-ZON 7 £ON BSidOdHd TFHIUTHO 1HBN HJ293S og 414} o2 534 Hd ALISN3A  ALINIYS diNglL HIALYM INIL 3iva
M P62 B8q ZeL N .G'90 Bea g¥ o d 1sey - obessed ebojeies £OO0UVS «

uopielg



990'0
£20°0

LE0°0
i 0Loo
820’0
9200
8v0°0
080’0

120’0
N 0100

§490°0
P00

820°0
" §80°C
FAS RY
CE0'0

180°0
r 9800

LECO
o¥0'0

2¢0'0
.610°C

CHOWL
$s1d

o2

oo T

£E0°0
oloo

LeC’0
0L0'0

BED O
6E0°0
$30°0
0L0°0

geco
0100

2100
0ic0

0zZ0°0
L20°0

jZAYAY
L ZARY

£C0°0°

1800

aioe
0100

010’0
0L0°0

{1von
ssid

1ol
8siad -

d-b0d OHLMO N-SHN 3 PHN  N-ZON

tOL°0
FAATRY

820°'C
oLo'0
AR
oio'c

ov0°0
0L0'0

igi'o
2100

viE'C
69¢2°0

a8£'0
L8E'0

00270
161°0

092'0
8iv'0

8¥1°0
5424

180°0
9£0°0

e
$9ia
N-ZON 7 £ON

oo'e
0Ly

oLy
002
YLO

08¢
09’4

og'e
0g'e

or'e
280

$8°0
LG

ZL'0
99°0

gv'o
8e°0

0o’

ov't
08'e

Cion}

DL0IHd

2

ol'g
o0

0894
o0y
ool

09's
cL'8

00'PL
ov's
o8’
0L'0
£6°0
oi't
z6'0
oLt
av'0
99°0

r 099
r o8y

08’0t
oL'el

on)
@

THAHTHO

74

“oral

4
1’09
oL
el
L°0L
6'ap
¢EL
08l
8’9l
L'iL
g'es
2°8L
7'8L
[A°7 A
g'eL
avL

LLL
8L
o'leg
[4:T4
(%}

ShNYHL
LHOIT

Ly

20 4

LL

A

8’y

08

AL

L9

gy

q'g

a9
i}

{H0O38

g'eg
6011

9'901
g'08l

0’601
g'gli

L1l
¥'esl

LLOL
r'agel

1204
9'ggl

826
0'L6
£°e0t
9'86

Gc'08
6°i8

0'8L
L8
2'i8
900t
%)

Hnive
o

A
o6

g'g
1!

£'e
86

L's
gcl

001
zz

FAL ]
9t

i's
9’6

L0t
L'8

A
v'e

b'L
FAFA

9L
9’8

1o

oa

oge

14

fNeoL/#
EL
1105 53d

8L
i'g

0’8
9'8

08
'8

0’8
£'s

o'
'8

o'g
i'g

8L
6L

8L
8'L

A

L'l
LL

c'g
'8

Hd

M .§'8€ B2 ZZL N.O'EE BaQ L

geee
(AN YA

£8°Le
8e'0¢

cLe
66°0C

Lyie
L'z

Z6'Le
[14 ¥4

LLT
6071

gg9'ie
98'0¢

€971
viie

6e'ee
68'LL

LI'EC
89°'2¢

0422
0022

C(LYNDIS)

ALISN2Q  ALINNVYS

80°0¢
LL'6T

£9°8¢
L6°8¢

Gi'6¢
84°8¢C

84°8¢
PE'BT

£9'82
80’82

[ :14
£9°LE

eLLE
6L'02

8L'LT
86°LZ

¥8°8¢
¥6'¢e

l¥'oe
69'6¢2

gvoe
9z°0¢

tr1sd}

£yl
Lot

2'vi
Y6l

6'ei
691

gel
L'el

ol
671

£'6
£°01

L's
8L

9'g
'8

'8
L

FAR R
8'01

g'el
g'et

0 o3

awaL

o1}
¢

]
Hid484d
HIIYM

ocel
gict

avel
ovel

9gei
oeel

ovZi
qgcl

aiél
0ldL

oozl

gqti

ozei
g1zl

glel
oigl

avcl
orZl

oLzl
a0e!

oail
giil

100

JNIL

61/60/96
6l/80/98

T0/80/96
zo/80/as

40/L0/86
q40/L0/96

80/90/g8
80/90/96

£0/90/96
£0/90/96

€0/p0/96
£0/p0/a86

S0/E0/56
80/80/56

60/20/86
60/20/98

£0/10/98
£0/10/96

60/LLivE
80/LL/ve

Li/OLive
Li/oLive

1QQINNIAN)

Itva

SpreAdIyS [BABN - 18|} BIOUIS  LOONIS

uoRelg



£20'0 N 0L00 qiL'o 08’z 08°L Y'OL 1’26 ¢£'8 6'L 4g'ce 9¢'6¢ g'it 8 ov¥l 22/80/96

0200 N 0l00 mmo.o 08¢ 0L°81L 6'LS ¢ G0l 98 N b '8 62°El gd'gi (o) 44 0 qeyi  €2/80/66
8£0°0 .So.o, va 0 412 A 0L'8 L'Lg Z2ig ¢£L 6L LL'le 298¢ 8Ll 0l abel  vP2/L0/86
0E0°0 gL0°0 60L°0 QgL 026 M3 A vLg LL N i 6L 498°0¢ LLLT 'zt [+ ovEL  YT/LO/GE
oro'Q’ 6i0°C 8ELQ 0z'e cEe0L . m..h.m 686 06 8L LiI'L€ 06°Le g1l o1 .mN_‘ L 92/e0/96
ov0'0 L2000 $ZL°0 [eYArA (o] 3011 £°L9 [* A oagi OiL N i '8 €86t 88792 8¢l [¢] OZLE QZ/90/G6
YO0 L1200 £81°0 oL'L oiL'g Q°9L g'gg '8 gL ¥ole QLLe 0ol 4 gavi ' 7Z/a0/a6
LEO'Q 810°C g9Zi'0 €L70 08’6 Ly8 L'y L6 88 N i 0’8 evit gl'ee 8Ll ¢} 0avL  Z2/80/96
¥EO0°0 86i0'0. 2810 160 08'2 QL 808 | 8’8 8L 86022 £9'8¢C £'6 ot aigi  verorge
LEG°0 BLC'0 egL’0 ¥8°0 - 08'Z el g g'E8 88 N i 8L 8g'l€ Lg' L2 L6 0 .owmw vZI0/96
1490°0 £26°0 80£°0 180 o'l 0’89 226 08 6L S¥ic ¥9°L2 ' . 8 QazZi  LZ/E0/G8
8900 8100 80E'0 $9°0 QL1 2°99 e'e g'le 06 N L 8L 86'8i Y9 vZ 6’8 [4) oazZl  LZ/eorae
$20°0 N OLOO - d8lLo +6°0 LE'C g'9Yy 1'gL €L ) L'L 881LT qZ'8¢ A L qeZl  £2/10/96
£E0'0C N 0L0'0 822’0 ¥'0 9’0 L'eq L2 2'eg +'g L L'L ZL6BE cerge L4 4] 0EZL  £2/i0/ae "
€800 N 0LOD - $0Z°0 09t L9'0 | p'se gz 59 gL 88'TT. £6'8T 1’8 8 98sL  90/ZLive
Y200 N QLOQ ag9i'0 o0 £9°0 a'ed £e g'lg '8 gL ¥E'6l 28 v¢C gL i QeEl  Q0/TL/PE
820'C N 0OLOQ ' £81°0 094 (4748 4 £°89 g'tL e L'f €0°2C 80°6¢ 81t ol g1l  eO/OLIVE
8Y0'C N OLOC QoZ'0 om.w . (0748 4 2o m.m_ g'0L £'9 L L'L 86°'L2 Z20'BZ 81l .o OLZL  £0/0LIV6
1o oWl e {ai) on {von} {9%) {un {56}  {1OW} {iooLi2) {1-vinois) insd} {0 DI (] VD07 (GAANWIAAY
S8i0 8513 . S8Iq $51a B w.zqz.r . HNLvs JN Hid34d
d"P0d OHINO N-EHN 3 tHN N-ZON N-CON % EON aEOmx.m THdYTHO 1HDIT 1HDO3S e l1] 04q 1100034  Hd  ALISNIG  ALINITWYS GNAL Hilvm il aiva
M .8'¥E Baa 2Z1 N .8'cZ Beg gt puejsi ado - Aeg UBRYS LOODMS »

oielg



g9c0'0
N 0100

820'C

€100

1800
L1200

ovo’0
Le00

6480'0
8E0°0

gi0'0

0e00
gL00C

990'0
LE0'C

/oW
£810

d"#0d OHIHO N-SHN B #HN

oL0°0
OL0'0

0100

0100

0£0°0
2i0'0

L1Q°0
£10°0

L2000
6100

010°0

oloo
oic'o

010'C
01L0°0

(oW
SSHa

{1/DW}
S8
N-ZON

621°0
oto'o

090°'C

21070

i8e°0
£L0°0

620
L9170

939e°0
oL 0

L¥io

egalL’o
860°0

LETO
aiLi’o

(HOW)
s$sia
N-ZON 2 SON

o8t
oLe

oyl

oL’

£L0
880

86'0
0L'o

06’0
£L°0

€2°0

£8'0
89°0

oLl
oe’l

{Hent

O1d03Hd

oy'e
09°6

0’8

os'd

06'¢
o8y

oLz
09’

8¥'0

cLo
¥9'0

a8'0
oL'e
von

-
THAHTHD

8¢l
£°'88

£°89
LoV

v'e8
£'69

L'eL
AT A

8L
o'gg

£'e9
9L

a6y
1'eg

6'LL
t'eg
(%}

SNYUHL
iHoN

gy

e

1’9

'y

¥'e

e

{w)

10038

g'gel
220l
e1L
i'gs

1°L8
9’00t
g'al
8'08

Z'es
0°86

4’08
£'is

0'8e
6°LL

g8'8d
248
194)

Hplvs
oq

A
Lol

9'g
'L

'8
Z'8

gL

0’8
L8

€6
g'é

e
LL

LA 4
6’9

yen

04q

i

(44

(0oL /8
EL
{100 034

L£L
g'g

9L

0’8
LL
o's
L'L
&L

8'L
g'e
@'L
gL

T 9L

-

M .£'6Z B8g ZZ1 N .8'Ll DBsa 8y

eL'ee
o'z

vi'ee
PLEL

L AA
oL'El

oL'ie
88'gl

gg’Le
ge'oi

g8°Ll
S0'LL

L8°12
Lg0T

P9'ee
L8l

{L-VNDIS)

ALISNIG  ALININYS

aL'6e
8e'y

86°8¢
£1'81

48°82
L8l

50'8¢
£6°0¢C

£9°LT
gi'ie

£6°2¢
3: 0¥

e8¢
T T4

£8'62
FA: -4

tnsd)

601
o'al

Lol
z'gi

6'8
gt

6'8
L0l

98
L8

gL
oL

L'e
'8

g'tl
£l

{5 pIa

diNZL

ol
¢

)
Hid3a
HILYM

8091
00gl

S0t
oovlL

q0il
ootlL

9149}
olgi

oeci
qect

ggel
ozel

oadt
apZi

0ovL
g4l

08¢l
avel

oo}

3NEL

2e/80/56
2e/8o/ae

LA
$2/L0/96

82/90/96
gzieo/ae

2Z/90/98
22790196

Yervo/ae
¥Ci0lra6

LTig0/a8
Lefeo/gs

€2/t0/96
£2/10/986

80/Z1/v6
q90/211v6

£0/0LIYE
e0/0LIve

{QQANINIAAY

iivd

Aong pay Juiod "A1g - Aeg UGBIS £00DMS .

uoREIg



080°0
40’0

n oL00
100
¥80'0
£L0°0
£80°0
Z90'0
£10°0
990°0
990°0
L10'0
8v0°0

" 090°0
z10°0
990°0
390°0

n 0100

A LAY
620°0
120’0
0g0°'C
£20°0
£20°0

¥80°0
L¥0°0
280°0

{1ren)
88iQ

dv0d OHLHO N-EHN B tHN

222D

pm

220222

-

0L0°0

0100
010°'0
oL0°0
¢io’o
0100
8L0'0
avao
CLO'0
v2o'0
0e0'0
L1000
LLO'O
9£0°0
ei0o
0L0'0
0L0°0
ZL0°0

Gi0'¢
0L0°0
QL0°0
0L0'0
0i00
QL0°0

oLo'0
00’0
oLo’0

/e
£8ig

(VBN
ss1a
N-ZTON

LyT'o
00T0
0100
Q0T'0
6LL°0
0100
S0¥'0
L0Z0
cLo'0
8420
gie'o
010'0
1920
207°0
0l0°0
88’0
Z68°0
QgL 0

691°0
98L°0
20
940
8610
QZT0

08Z'¢
8ez'o
9ei'0

(/e
894
N-Z0N 2 EON

86'0
ot

08°i
gg9°'c

ot'L
§6°0

e'0
oe't

+e'0
¥ AY4

L2'0
S A"

LLO
o¥'o

teal

DidOdHd

0g't
09'g
o8’y
0g'¢
0g'¢e
og'v
oL's
08'¢
L £ 7AY
aLol

€a'0 .
ovol

80°0

12'0
£9°0

€68°0
eL’0
twon}
9
THAETHD

c'e8
6'06
g'08
o'L8
1°eL
¥'8L
£'68
g'9L
£'89
£'08
'8l
g'9L
798
g'ie
o'vo
L'L8
yag
499

2092
6'8L
8L
9’98
o'o8
1’9

v'eg

2’88

L'ey
(%}

SNYHL
iHeNn

e'e

e

'L

L't

6't

>

LT
)

HDD3S

0'gg
£801
9°'86
88
£'96
Z°0LLE
oPL
g'q6
g'edl
9'9L
6'96
O'LEL
g'ilg
1'es
i 4t
A
8'zc8e
gigl

6L
7’18
VAL
8'z8
&'6L
Z'Le

ey

g9

6'Z8
1%}

Hnivs
oa

1’9
8'6
9’8
0
9’8
9’8
(A4
8'8
g'ol
gL

6

[
6°L
6’8

el
a'g
0'6

2'¢l

Q'L
8L
8'6
g'g
gL
g'6

oy
L'g
[ &

(Hon}

04a

n

l

{1NooL/E)
4N
0D 934

9L
8L
£'8
LL
i's
'8

8L
L'
Ll

£'8
£L
8L
g8

. BL

8'L
¥'e

LL
LL
8L
9L
9L
L

9L
Ll
gL

Hd

M .22 098G 221 N.L'80 B8g g¥

69'¢Z
89°%¢
XA
eree
86°1L¢
v8Ll.
8£'Z¢
AN 44
L9891
eyee
BO'TC
£0'91
qe'ce
96’z
z8'al.
9e'ee
§L°12
L9

88°¢c¢
[4: A4
69°L
Qg'ee
68°1l¢
0g9'Lt

96°Z¢C

99'¢ce

08°LT
{1-yiNois)

ALISNIQ

6¥'6C
00'og
Qo'e
1262
ci'6T
vL8e
Q08¢
896°8Z
ov'ee
L&'BT
99°8¢
£8°i2
£8'8T
8e'8¢
338 1
va'ge
£0'82
£T°9L

896
£0°8%
09°¢¢
89°'0¢
£¥'ee
ve'ze

80'0E
LB°6¢
6L'8T

nsd}

AllNiTvs

8’6
A4
<6l
Lol
£7
g6l

2’6
L'ai
L'el

8'g

9'g
g'vi

98

68
oet

g'8
¥'8
v'a

06
L8
o4
21t
9'e
L8

o'
A
0'¢l
(o p3q)

diNaL

ol

og
o]3

oe
ot

o
ot

oc
ol

oe
ol

024
ol

1913
0i

og
at
0

fw}

Hid3d
HILYM

0Zgl
aigl
0iof
osvi
avrbl
ovvi
oivi
it gt
joley 3
0941
-abal
ovsl
ooel
g9¢l
1A
g99¢t
ogel
arel

ocel
giel
olei
ozvl
gi¥t
Olyi

ayel
avel
geel

2Z/80/98
2ZisC/a6
22/80/96
¥e/L0/96
pALA T
¥elL0/88
9TIo0/9¢
ge/e0/q6
9¢/80/96
¢2/a0/a6
¢e/a0/96
¢Tig0/96
YeHOI96
¥2Iv0/96
YeIy0/96
L2/e0/96
LZ/eo/as
LZ/€0/96

ge/io/ee
€T/L0/96
£2/10/96
90/2L1ve
a0/ZLive
90/ZL/v6

e0/OLIv6
£0/0Live
£0/0L/V6

(100N (QOINVTAAL

AL

Fiva

U0 YeARY - uesng Mod LOOZNS »

Uoiiels



Grays Harbor and Willapa Bay stations



£20°0 - ig0¢ 0500 ’ Ve Cr T 19 . gL m—.mw. 411 ; - ¥A o gi0l  OCiEOiE

¥0i00 G 2100 &'49 e 9¢8 T 1 oL 88 2671 sl 6 oL ociEoe
Aolee Ao0 5(0°C ge : 8EL gL 43 il 85 1a 8 06l GZiloia
Jdoloo Heo BBOT ’ oyl ol 1oe 0L gy [4 860 BLE 174 0 8l0L  GuohE
A0100  FI00 AR AY B'e8 ] oL 18 ooy Tt 6l 0z6L  LZI90/8
A000 eloe . 10 g¥k 80 1’88 58 44 ¥4 0o'l- 8E9 Vil 0. 8101 (/80K
Aploee - sl q80°0 , a'sy 568 ¥4 i 56504 pral g8l 0i oapL  LLiGons
A0loc 6i0d vern 515 it 868 98 £ g -y . 588 LR 0 998 L1is0i8
10100 4807 geL’e 1314 ) X 88 LY 898 - [11: F T S 4 ¥ o 0E0l  BifOWE
Xolos 6ioo 8610 ey : L'es L8 {4 gl 88'c ey il ) SzoL  BlivOivE
6100 BEV'D g0 oe't ‘o val gL 88 . L 28l ioT ve 4} azoL  [ofcoivd
X000 A0100 zeLn 880 08'i g8l 89 g'zoi FA R4 69 ¥ 600 ¥ ¢ 0Z0L  LO/SOHE
§i00 809 - oBeee ‘ ' A (A L] g6 gl 1061 881 o8 111 it DO TN
gioo - 5209 . L §88 8 258 01l 11 1t ;744 8'e oL ] pooL - eziloive
BiDo oo - EI9% ‘ vai g'iol vl Bl £g'0l e £ 0i SEol  90/ZHEs
zioo 8260 BERD g 80 vIioL £ §8g 8 A4 LT L) g 0Lol  SDIZLES
(oW (1owi (i) fraw (vian (o) W % (9w} (TWOOLI (1-vinais) {fisd) {9930 W) (W30 (GUNWIAAY
§8i0 8si8 Ssig §810 ¢ SNyHL HnivsS 40 Hidia
© db0dOHIM0 NTHN'BPHN N-ZON  -ZON'QEON Bid0IHd  THAUTHY iHaR 3938 od 1] noosys wd ALSNIG  ALNNVS W31 WAlvm 3wl 3Mve
k8 .g08 £is 1£8 8lzze Lizze /3 -8L 10t aoe slsie asy . 0By o
oiveel it g Bop} OO L'esov (N Bep} 1) 1nngY SRy - iogisy shesy $008AD

ORI



0o 8200 9400 A wz - e Tis 88 L asel [44:14 Z8l

g oeol  LTisoiG
ac0’e 8800 €010 881 08t aocze gt ¥io 0y 8 8L 9%l f4:1174 g91 -8 qro1  [Zi60H8
8100 100 veoe oe'e . ogt cov'ey 98 88 8l £98l 6292 L8l 8 ayDl  0£R0ib0
2107 1i0'c A 100 o ole 8087¢ ¥t - 098 1 F4 i0 8L :Lp ] Lee [1: 0 0¥0L  GEIROIVE

A610°0 otoc ) 062 ey 1089 98 {9 Ll 1:74) 1% T2 ¥ £) L 0901 9Ziloie
xo10g e i one 08y aos’¢L gc vig 19 g Lt i) 4%/ LA} 0 sy0l  sziloibs
Ao 8169 80 . - 00 - MY 113113 : e 8L £t a9l Wi - 9L £ st0l L2808
Jyolog 0zo'o - 9409 802 08t 06g'8t 4] -9'68 114 Xit re el 8’61 gL 0 ool LZisOHE
§100 Aowe a20'c 087 oy 000'e2 £as 14 14 88t iosi vat ¥ 0201 L1088
vice A010°0 909 oe'l 092 ooy i) 4 ved 1'8 X1 gL A -£891 '8l g Si61 Liisole
. - : e 8 : |73 au [ 32] il g 5018 BIiOHG
X010 000 17431} €80 ol L iPATA ) 0z {68 8 Xt el B0t gle gt 0 ogll  sLivies
. 111559 74 458 EL 6L oa'gl 1314 R 4 9501  LO/EOHS
£ geuo Wy 580 08'0 00091 il 98 8ot sge £ yi'e 58 @8 0 a0t  [ofeols
A 60852 A ool g1 05’1 i 4 i geet  9ZiLofe
peon g80e g5e0 00t A goT'Le A o'td oot 8t 91 it 9%l [A] 2 9708  STNOWS
‘ ey 4 yol il ool 1174 S A 4 L q0i4  g0iZLiee
£200 17131 - BIY0 oy 09 o0ze e A ol 114 L el 8Tl L ] g0l g0fZtics
{Vaw Vo {1an) {on (vien} (von oo W % (oWt (1WooLAl wynais) {nsd} {50300 W (201 (O'WWiAR)
ssia s8I16 $51a ssid . SNvHL . 4niys e : . Hid3g B
dP0d OHLUD NEHNBVHN NZON -TON'DEON BIdOIHd  THIWIHD - IHEN H3338 = on o noaas  we AMSNIG  ALINITVS  diN3L HILVM 3WIL vy
18 e - £18 18 sleze 11228 /4 8L toe Goe :11:11 w os¥ ]
L'Y8E2 i ujw Bep) aNDY e85 8y g uj Bop) 1\ - [BY) Yinog pI - dogiey sheug © 8008A9

wenug



ves A &8 B it {008 gt ot m—: L2i50He

918 vt vis i ‘ ¥ 1 /4:1) i 41 sl -0 ciil  [ZiB0W0

Lis s 0t 08 LYY /414 6ot Bl oill  OLiBOIWE

:$:]/ oe g gL &L Era 4 B (1) VAR ¥ 0 soll  otleovE

¥l 98 P 8L 44 TR 1414 g9l i14 aztl  szilows

g0z i 148 [ 't [4i31}) )4 g 0 ozL  azitoive

vie ves EYA Y3 et yed gst o 8131 L2008

ez Zl vis gL gL YA 8el gt 9 oLl £2180/6

Boy . ges gL 0’8 88l e L 4) ot Sk01  [LiS0iE

£ T 0es £8 &L A st 1§11 o ovolL  LhisDive

(41 g'ie [4: 08 Wil £Lret g ol 0gil  slivohe

ooy 1T (44 £8 I 6L 8801 aH ¢ LTI

ree g8 £8 . X 41/ Wi L8 0 ozil  L0iE0HE

g0z 't B88 Ui Y ) g8 8e'L 18 ] g1 Loisoe

882 : o'ge ae gL 68l 19%2 o8 ot 0u0f  SZiLoie

A €2 885 aoi 8 80%i yzel 98 0 K01 SZHOHS

o9l ‘ 2’88 s 8 113 8LVt a8 8 gzl 80itiice

oel £l ge8 1 Lt sty EE'Pi 0L 0 Sill  gofeiiee

{1on) (iew) (oW (vowi e} fianl W fVawl  [TNDOLK) {rvinos tasanl W (WwonY (aoinil
$8i0 S50 $si0 ssi . Shvaip  wsiell  HNLYS - AW Hid3o
d¥0d OHINO NEHNBVHN NZON -ZONWEON BId0IHd  THIHTHD HOIT IH303S ag g noaay ALISNIO  ALINIIVS  dW3L  CHILVM 3R 31v0
if9 808 £l 1e8 a(eze ($ 3443 {4 8L 108 age sieie ooy gt . 0l ,

gsaetl 1 v Bep) BNGY AR (N Bep) ¥ Howeyy pusisj ooy - soqiey shesy 600SAD

HoneIg



819 et 98 gL 08w (8% 90l

6 okl [zZieohs

£'88 ge. 708 A LY Wwie sez vyl 6 oWl (isohs

4 TR L 8¢ i'g 0822 T R 3 8  ovil oemois

Y2 8t '8 Y] s 1981 W vel 0 SEll Ouleole

Loy 8001 v8 Us e 0ie Il ot ezl SziLois

69e &'l 9%l 8 Y wer erie on ¢ 00zt sTiedhe

Ve g8 8L 08 8vei teez 09l ot 03tl  Lzisons

e 9l ge8 (1 8L 0391 117 vl ¢ Sk [zisohs.

¥ie 4% 08 Y st uve el oL Oz Lligons

X T 928 1'e e VR £ & o Sith [ligohe

a'8g Voo 8 '8 986l e vl 0f o0z sLivORe

s ot ros rs 08 041 T TR ¥ 1 0 981 siloive

ez vie 4] ¥ 8022 oLer Le 0F Q0% [olcohs

98z L1 gool ool 71 888 8l 08 0 o0zl [(oEoivE

918 0'iol re 08 1114 oLz €8 6L SZIL  ozilons

69L €9 zeol ool g ] tosl 899z I'e 0 0%l eZNONG

(VoW . tisn (1w tlew) (wen) el ] W (Uwl  (iWooulgd 1LViNgIS) _ e30 W {wao (awwiak)
ssia ssia ssid ssia . SNYHL  wewil © gnlys W H1d30

dYO4CHIHO NEHN'SSHN NZON ZONREON 6idOIHd  THIMTHI 1M 1HO23S - 00 00 10003 MY AUSNIO  ALNIVS  JWIL  MIUVM  IWIL  Hvo

19 808 £18 168 size i1zze /1 8L toe oe  efole oov usy o
270 924 M ujw Bop) GNOT vea oy i ww Bep) 1v $193 GUOYM HUON - fogisy $A%ID 510549

Aeheig



0weo £26'0 0zz'o oe't 051 1’88 838 g1 8¢ 8E'E2 oie (¥4l L 9Zit  LZ60Ns
2200 sl L0 69°0 o'l 918 (¥ rew v nt Bt 0ZiZ £88Z gt 0 oZit 120808
4o 8100 7100 03t ol'e . 988 I'te Y 18 816z Tl 8’51 8 Y AVO
810°0 A0100 B i1 oc't e 589 Al re Tt gL 08 ez 982 18l 0 0Ztl  OLiBOkS
#0100 A0LOD A0L0D 09'6 oLy £ 6'es 8L - o8 1Y 74 B8L'08 el 8 ooEl  oziLows
#0100 Zino A010°0 (144 09°c: ¥4 £l 998 o8 ni o8 T 14 $808 £l 9 Ol 9ziloe
Nolan 8i0e X010 180 08F  DEY 858 i 8L 89°81 BIiZ oL 8 0SLl  [Zio0E
NOI00  NDIOD %0100 190 ov'e zay 81 008 v a &1 £0'8l waz 0'l1 ¢ sz} [2isoive
zi0o Xo0L09 A0L0D . {90 08¢ Lve © a8 Lt o8 £l ez 6El 8 ool £11306
¥eie0 Aoloe ¥oie'0 89°0 oz AT e A 8L Pl 08 8l 7474 R 71 o 9801  £His08
9% g8 08 o el 0022 ¥4 ! ovll  BlvOME
AMB0 gt0'e oo 1) 08't L8 848 - 8¢ N o8 £E9l a8’z L 74! 1] agil  elioive
£200 - 8100 160°0 039 0T Tt 058 88 1’8 181z BY'8Z L8 8 ObLl  L0/E08
3100 - 200 8820 980 090 g'8e 9 98 ol £ o8 182l 1981 g8 0 95l L0jeoivs
‘ : Ly 0L 68 ‘ o8 L6l 1992 18 z bitl  ezilohs
¥20'0 108 510 890 - 082 9'89 gt 0101 a6 i 08 el 996z 18 o 5011 sZilois
' ol 1. I8 8 el pLE2 ¥ £ ovil  soziiEs
520'0 £H00 Lo 0ze (174 L8l 'l 568 901 . 8L 8Ll e1ee 99 0 aell  e0iziics
(1iow) Olsw) (W oW ivan o) 1 I (vow  {iwoou# {-vwoist  Insdt (o930 (W (Wa0n) {QOIWWIAA)
. SSI0 ssia ssig $sia B SNyiL yaLYS i HLd1G -
dv0d DHINO NEHN'RVHN NZON -ZON'BEON 51dOFHd  THIEIHO  IHO  WD938 o 08 o33 Ke ALSNIG  ALNITVS  dW3IL  HIVM 3WIL  Jiva
128 808 £18 19 sizie 1z 174 8z 10¢ 00 . 9IBIE ooV 08¥ 0t
9'90 $2! s un Bep) ONDY sy A v Bep) 1wy 16i0d Yowg - 20y shesy B10SAS

vopelg



Bloe - L8200 . 2600 : 1414 el 89 ¥l seel yioz 561

{ agyl  [20e0ive
8100 . ¥i60 {6800 . ity 0z 958 68 L gL 85¢l e 88l 8 aakl  [zigoits
00 - EH00 1&g 9'ge 868 89 ¥ 8081 996 (4114 L 43e1  Ocieoive
£i0o Aci00, ¥ETD 44 (¥4 £'08 4} i I g6 828l 80T ] 1A N )
Aotoa 2100 %0100 ol 8L 6's e 4 [8e7 ot 8 82491  STiioivs
Ao 2o %0100 g8 &9 Y4 iy 8 gL 8l'st 69 807 1 0281 8LiLoivs
: D44 g6 gL g1 Lt DI A gl g go91 L2808
%6100 izoo 8500 A S Y £ge ¥i 14 gL i3] %58 a6l L] ooyl LZiB0ivE
oo sy A0l glie ues g g 8001 LA a4l L vl L4SORS
Aglo9 Zio'o ZHWo ‘ ¥4 zl ZE01 e L{] L sy 8eL g9t 9 so¥1 L1908
Xopa 8o gt . 0’61 gt 3! oe o wy 0 et g L 9061 Bifvoite
Aoio0 £ty vite 1’18 ¥4 9v8 L8 £g ¥l e 89 e 0 00sl  8iiv0ive
Anoo 61079 : g8l 1474 548 gl oL 9% e 08 8 oysl  LO/EORS
- )6100 ico . 41N : vie A rigt gl 8 €L o {9 ¥ 0 9681 L0/E0ivE
810°0 oo . 198°¢ 8t vl gL 111 esvl i 8 00F)  SZiioie
s8I0 00 zive 14174 v 998 £ol 8 L1 3 £l Wl 8 0 q4et  8ziioivs
(oW (VoW fHaw (oW} fven {von) . W - (VoW  (TNBBLIS) {-ywisis) {nsd (9930 W) (aoT) (aaiRwiAl
8810 SSie 85 sslg ¢ SNYHL . © URLYS N H1d30
dP0d CHIUDO NCHNBWHN WION -TONBEON BId0IHd  THdUTHI 14911 1HOO3S oo 6d noaois - we ALISHID  ALINIIVS dWIL  H3LVM  INIL 31VE
i9 .80 £ig 2% 8lize 112e ¥ 8L 106 ooe :13:114 aoy o8y S
gtbetl (M Do) NG Eivey (N uw Bep} 1Y puowrdeyy yo 1eary wdajip - Avg wdejip 100¥dM

oIS



¥E00 0EC'o : 6t0'c g8t 052 6y 198 §3 : 4 13174 £1'62 SLi §. obbl  zisolbs
ae £L00 2608 0g't 