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STATE OF MICHIGAN

By use of the STORET system's standards program, data collected at
tributary, connecting channel (Detroit River), water intake, 1intensive-
nearshore and main lake sampling stations in the Michigan waters of Lake Erie
were compared with International Joint Commission (1Jc) Water Quality
Objectives and State of Michigan Water Quality Standards (Tables 1 and 2). Of
the 21 parameters retrieved, fluoride, arsenic, selenium, and un-ionized
ammonia values did not exceed IJC or state 1limits during the two-year study
period. Stations and parameters with records in excess of
objectives/standards (violations) are summarized in Appendix A-l.

Total iron values exceed the 0.3 mg/1 (300 pg/1) limit at all five types
of surveillance sampling stations. 0f all parameters compared, total iron
values were the most frequent. In addition to being frequent and widespread,
maximum values frequently exceed the limit by a level of magnitude. High
total iron values are due, in part, to the substantial heavy industry Tocated
along the Detroit River and its tributaries. Total iron records indicate a
substantial violation of the objective in Michigan waters of the lake. The
frequency, extent and magnitude of total iron records along the connecting
channel contributed to the designation of the Detroit River as a problem area
(Great Lakes Water Quality Board 1980).

The upper limit for the hydrogen-ion concentration (pH) standard is 8.5
standard units. The upper limit for the I1JC objective is 9.0. The majority
of pH violations of the state standard occur in the 8.5-9.0 range. Lake
Erie's natural bicarbonate substrate in the western basin produces relatively
high natural pH values. These violations are considered technical in nature
‘and require no remedial action.

A similar situation involves specific conductance values. Few stations
in the Detroit River range at River Mile 3.9 have records in excess of the 308
umhos/cm objective. However, tributary and intensive nearshore station
records often exceed this Timit. High tributary loads in the spring and to a
Tesser extent in the fall combine with shallow water in the Michigan portion
of the lake to produce relatively high specific conductance in the nearshore
sone. Violations of this objective are technical in nature.

Phenolic compounds were noted in concentrations exceeding the objective
at one tributary monitoring station, two water intakes and at 35 of 36
stations located along the Detroit River. Heavy industry, largely steel
production, effluents along the Detroit River and its tributaries are the
principal source of contamination. Very few samples were collected at
intensive-nearshore or main lake stations for analysis of phenolic compounds.
Phenols represent a substantial violation in the connecting channnel and

contributed to the designation of the area as a problem area (Great Lakes

Water Quality Board 1980).



Fecal coliform bacteria counts from samples collected in the connecting
channel and in the nearshore zone frequently exceed the 200 organisms/100 ml
standard for total body contact with the water.  The sources of fecal
contamination, principally the Detroit Sewage Treatment Plant, contributed to
the designation of the Detroit River as a problem area (GLWQB 1980). Fecal
coliform data taken over the two-year period indicate the Detroit River and
nearshore waters south of Detroit (Fay and Herdendorf 1981) represent a

significant problem area where use is impacted.

A number of the trace metal parameters retrieved revealed records
exceeding standard. Cadmium, copper and mercury values exceeded standards at
several tributary, water intake, connecting channel, nearshore and main lake
stations. It is difficult at this time to assess violations of trace metal
objectives/standards at intensive-nearshore and main lake stations due to
standing questions about the data sets.




PARAMETERS SCREENED FOR

TABLE 1

VIOLATIONS OF STATE OF MICHIGAN

WATER QUALITY STANDARDS

UNITS REPORTED

STORET CODE PARAMETER

00300 Dissolved Oxygen
00400 pH

00095 Conductivity
00951 Fluoride

00940 Chloride-total
01027 Cadmium

01034 Chromium

01042 Copper

01045 Iron

01051 Lead

01067 Nickel

01002 Arsenic

71900 Mercury

01147 Selenium

32730 Phenols

39516 PCB's

01092 Zinc

00619 Un-jonized NH,-NH
31616 Fecal colifor ba%teria
00720 Cyanide

mg/1

Standard Units
at 25°C umhos
F, total mg/1
mg/1

cd, total ug/1
Cr, total pg/1l
Cu, total ug/l
Fe, total ug/l
Pb, total wg/l
Ni, total ug/l
As, total ug/1
Hg, total ug/l
Se, total pg/1
Total ug/1
whole sample ug/1
In, total pg/1

mg/1
MFM-FCBR/100 ml
Cn, total mg/1




TABLE 2

1JC OBJECTIVES AND MICHIGAN STANDARDS
FOR LAKE ERIE WATER QUALITY

1JC Michigan
Parameter Objective Standards
Dissolved 0, (mg/1) 6.00% 6.00%
oH (std. unfts) 6.50-9.00%* 6.70-8.50%*
Dissolved solids (mg/1) 200
Specific conductance 308.0
(pmhos/cm)
Fluoride (ug/1) 1200 1
Chioride (mg/1) 502
Cadmium - total (ug/1) 0.200 12
Chromium - total (ug/1) 50 1002
Copper - total (ug/1) 5 5
Iron - total (ug/1) 300.0 309
Lead - total (ug/1) 25 30
Nickel - total (pg/1) 25 5
Arsenic - total (ug/1) 50 109
Mercury - total (pg/1) 50
Mercury - dissolved (ug/1) 0.200
Selenium - total (ug/1) 10.00
Phenols (ug/1) 1.00
PCB's (ug/1) 0.100 - fish, wet weight
Zinc - total (ug/1) 30
Ammonia - total (ug/1) 500 (NH3) 3
Fecal Coliform (no./100 m1) 200
Cyanide (ng/1) 5

1Month]y average
2Proposed

3Tota] body contact
*Minimum

**Permissible range




COMMONWEALTH OF PENNSYLVANIA

A total of 42 parameters (Table 1) were retrieved by use of the STORET
system's standards program for comparison with IJC objective values and
Pennsylvania Department of Environment Resources (PDER)  standards.
Comparisons were made with observations recorded from 70 stations. Included
among the total were water intake, tributary, nearshore and main Take
stations. Observations exceeding objective and/or standard limits were noted
for 22 of the 42 parameters retrieved. The maximum number of parameters
exceeding limits at any one station was eight. A summary of violations by
station and parameter is provided in Appendix A-3.

Conductivity values were among the most commonly occurring violations.
Conductivity violations occurred throughout the Pennsylvania waters of Lake
Erie, being recorded at all four types of stations. Inspection of summary
data in Appendix A-3 reveals that the mean of all samples recorded at a
station falls close to the 1JC objective Timit of 308 pmhos/cm. In fact,
calculation of an average of station means results in a value of 340 umhos/cm.
If the latter value is taken as an indicator of the natural level in this
portion of the lake, conductivity violations must be considered technical
ones which require no remedial action.

Mr. K. Schoener, Bureau of Water Quality Management - PDER, indicated
(personal communication) that the alkalinity standard of 20 mg/1 (total as
CaC0,) was applicable to Lake Erie waters of the state. The resulting
comp&rison resulted in a situation with every alkalinity record exceeding the
standard. An average of station means produced a value of 91 mg/1 (std. dev.
= 5.11). This PDER standard 1s inappropriate for Lake Erie waters.
Alkalinity records are definitely technical and are not summarized in
Appendix A-3.

Dissolved oxygen values falling below the objective/standard were
recorded at nearly half of the stations sampled over the two-year interval.
Low dissolved oxygen records in Presque Isle Bay (Erie Harbor) contributed to
the designation of this area as a problem area (Great Lakes Water Quality
Board 1980). Several sources of biochemical oxygen demand resulted 1in
dissolved oxygen violations in both winter and summer months. Low dissolved
oxygen levels in the bay resulted in a massive winter kill of gizzard shad
(Dorosoma cepedianum) during the winter months of 1977-1978 (Wellington
1980). Winter kills of shad are a persistent problem in Presque IsTe Bay.
Low dissolved oxygen levels in hypolimnetic waters resulted in violations of
the 1JC objective at main Jake and intensive-nearshore (SUNY-Buffalo)
stations. During periods of stratification, dissolved oxygen profiles were
recorded at intensive-nearshore stations. The intrusion of hypolimnetic
waters was indicated by the occurrence of dissolved oxygen violations being
recorded for only a portion of a profile at any given station and date.

Records of fecal coliform bacteria in excess of the PDER 1imit of 200
organisms/ml were noted at 14 tributary and nearshore stations.  Fecal



\

coliform violations contributed to Presque Isle Bay being designated a
problem area (Great Lakes Water Quality Board 1980). An intensive beach
sampling program recorded exceptionally high bacterial counts at a number of
beaches at Presque Isle State Park and in Erie Harbor during the late summer
months (Wellington 1980). During August, the use of selected park beaches is
jmpacted.  The completion of additional sewage treatment facilities is
alleviating this problem. '

The extent of total firon values in excess of the objective/standard of
0.3 mg/1 cannot be fully assessed at this time due to a data entry problem
with the intensive nearshore data in the STORET system. The remaining.
violations summarized in Appendix A-3 are principally trace metal values and a
few pH values in excess of 9.0 standard units. No pattern is apparent in the
occurrence of these records. As a result of the latter observation, trace
metal and pH violations are considered technical in nature and require no
remedial action.



TABLE 5

PARAMETERS SCREENED FOR VIOLATIONS

OF PENNSYLVANIA WATER QUALITY STANDARDS

Storet Parameter Unit of
Code Measure

00400 pH \ S.U.
00300 Dissolved Oxygen mg/1
31503 Total Coliform cel1s/100 ml
31616 Fecal Coliform cell1s/100 ml
00410 Total Alkalinity mg/1
00720 Cyanide mg/ 1
00951 Fluoride mg/1
00630 NO,+NO, (Total N) mg/1
01045 Irén, fe Total pg/1
74010 Iron, Fe mg/1
01147 Selenium, Total g/l
01145 Selenium, Dissolved pg/1
71900 Mercury, Total ug/1
71890 Mercury, Dissolved ug/1
01002 Arsenic, Total ug/1
01000 Arsenic, Dissolved ug/1
01032 Chromium, Hexavalent pg/1
01051 Lead, Total ug/1
01049 Lead, Dissolved Mg/ 1
01055 Manganese, Total pg/1
01056 Manganese, Dissolved ug/1
39350 Chlordane ug/1
39370 DDT ug/1
39390 Endrin pg/1
39410 Heptachlor pg/1
39782 Lindane pg/1
39480 Methoxychlor ug/1
34336 Diethylphthalate pg/1
39516 PCB's ug/1
39400 Toxaphene ug/1
00515 Residue - Dissolved - 105C mg/1
00520 Residue - Volume Filter mg/1
00525 Residue - Fix Filter mg/1




1JC OBJECTIVE

TABLE 6

S AND COMMONWEALTH OF PENNSYLVANIA

STANDARDS FOR LAKE ERIE WATER QUALITY
14C
Parameter Objective Pennsy]vam’al
Alkalinity-total (mg/1) 20*
Ammonia (mg/1) 0.020 (NH3) 0.500
Arsenic (mg/1) 0.050 0.050
Fecal Coliforms (no/100 m1) 200
Total Coliforms (no/100 m1) 10002
Cadmium (mg/1) 0.002 0.010 (96 RLC 50)
Chromium-total (mg/1) 0.050 0.05 (hexavalent)
Copper-total (mg/1) 0.005 0.1 (96 RLC 50)
Cyanide (mg/1) 0.005 (HCN+CN™)
Dissolved Oxygen (mg/1) 6.0% 6.0%
Fluoride (mg/1) 1.200 2.0
Hardness 150 (monthly mean)
Iron-total (mg/1) 0.300 0.300
Iron-dissolved (mg/1) 0.30
Lead-total (mg/1) 0.025 0.050
Manganese-total (mg/1) 1.0
Nickel-total (mg/1) 0.025 0.01 (96 RLC 50)
Nitrite+Nitrate '
(mg/1 - nitrogen) 10.0
pH (std. units) 6.5-9.0%* 6.5-9.0%*
Phenolics (mg/1) 0.001 0.001
Selenium (mg/1) 0.010 0.010
Sulfate 250.0
Specific Condugtance
(umhos at 25°C) 308 340%
Total dissolved solids (mg/1) | 200 200
Zinc (mg/1) 0.030
Aldrin/dieldrin (pg/1) 0.001 0.001
0.300 (mg/kg-fish,| 0.3 (mg/kg-fish,
wet wgt.) wet wgt.)
Chlordane (upg/1) 0.060 0.060
DDT+metabolites (pg/1) 0.003 0.003
1 pg/g - 1 pg/g -
fish, wet wgt. fish, wet wgt.
Endrin (ug/1) 0.002 0.002
0.3 pg/g - 0.3 ug/g -
fish, wet wgt. fish, wet wgt.




TABLE 6 CONT.

14C 1
Parameter Objective Pennsylvania
Heptachlor (pg/1) 0.001 0.001
0.300 ug/g-fish, 0.300 pg/g-fish,
wet wgt. wet wat.
Lindane (pg/1) 0.010 0.010
0.300 pg/g - 0.300 pg/g -

Methoxychlor (pg/1)
Toxaphene (pg/1)
Phthalic Acid Esters (ug/1)
dibutyl-
di (2-ethyl hexyl)-
other phthalates
Polychlorinated biphenyls
(PCBs)

Mercury-total (mg/1)

Mercury-dissolved (mg/1)

fish, wet wgt.
0.040
0.008

4.0
0.6
0.2
0.001

0.1 ng/g -
fish, wet wgt.
0.005 -

fish, wet wgt.
0.002

fish, wet wgt.
0.040
0.008

o OO P
- . -

.001
0.1 pg/g -
fish, wet wgt.

1Commonwea]th of Pennsylvania
Regulations. Part I. Dept. of Envir
Water Resources. Chapter 93.

2Geometric mean taken over not more than a thirty-

3

Public Law 1987.

Title 25. Rules and
onmental Resources. Article II.
Water Quality Standards.

day period.

Average annual average based on representative Take-wide samp]ihg.

*Minimum

**xPermissible range



STATE OF NEW YORK

Through the facilities offered by the STORET system's standards progranm,
a total of 22 parameters were retrieved and compared with TJC water quality
objectives and New York State water quality standards (Table 4). Observations
exceeding one or more objective/standard were noted at 42 sampling stations in
the New York State waters of Lake Erie. Values in excess of Timits were
recorded at tributary, connecting channel (Niagara River), intensive-
nearshore and main lake stations. Over the two-year interval, no more than
eight parameters were noted with one or more violations at any one station. A
summary of station and parameters in violation of objectives/standards is
provided in Appendix A-4.

Low dissolved oxygen values (below 6.0 mg/1) recorded at intensive-
nearshore and main lake stations were more frequently noted than violations of
any other parameter. Low dissolved oxygen values were noted at 10 of 16 main
lake stations and 18 of 19 intensive-nearshore stations in the Barcelona-
Dunkirk-Silver Creek reach of the New York State shoreline. Low dissolved
oxygen values in the nearshore are due, in part, to intrusion of hypolimnetic
waters during the summer months. The latter fis obvious from profile data
recorded ‘at nearshore stations; only a portion of the values recorded at a
station are classified as violations on a given date.

Specific conductance values exceeding the 1JC objective of 308 Mmhos/cm
were recorded at tributary, connecting channel, main lake and, most
frequently, at intensive-nearshore stations. Means of all samples at these
stations are near or above the objective limit. Eastern basin conductivity
values have been noted as higher than central and western basin values over
the historical period of record (Cooper 1979). Eastern basin waters are
composed of the accumulated dissolved solids moving from west to east through
the lake. Those violations, therefore, must be considered technical in nature
which reguire no remedial action.

The hydrogen-ion concentration (pH) violations summarized in Appendix A-
4 are exceptions of the state upper 1imit (8.5) and not of the 1JC objective
(9.0). These values £all in the 8.5-9.0 range of the pH scale of standard
units. The average of sample means (X=8.23) approaches the New York state
1imit. These violations are considered technical in nature.

The remaining values exceeding objectives/standards in New York State
waters of the lake are confined to the trace metal parameters.  Cadmium,
copper, nickel and zinc values were the most common of the trace metal
violations. 1JC objective 1imits are considerably Tower than New York State
standards (Table 8). As a result, the violations noted are primarily
violations of objectives rather than state standards. Although not frequent
at any station, violations of the IJC objective values for total nickel and
total zinc are consistent throughout the New York state waters of the Take.
The relatively high values recorded for the nickel and zinc parameters may
reflect the nature of the bedrock substrate in the tributaries of this portion



of the lake. The trace metal violations are probably technical in nature,
although the matter requires clarification.



TABLE 7

PARAMETERS SCREENED FOR VIOLATIONS
OF NEW YORK STATE WATER QUALITY STANDARDS

IN NEW YORK LAKE ERIE WATERS

Storet Code

Parameter

Units of Measure

00300
00400
00095
00951
01027
01034
01042
01045
01051
01067
01002
71890
01147
32730
39516
01092
00619
31501,31503,31504
31613,31615,31616

Dissolved Oxygen
pH

Conductivity
Fluoride

Cadmium

Chromium

Copper

Iron

Lead

Nickel

Arsenic

Mercury

Selenium

Phenols

PCB's

Zinc

Un-ionized NH,-NH
Total Co]ifor% Baéteria
Fecal Coliform Bacteria

mg/1

Standard Units
at 25°C umhos
F, total pg/1

cd,
Cr,
Cu,
Fe,
Pb,
Ni,
As,
Hg,
Se,

total ug/1
total ug/1
total pg/1
total wg/1
total ug/1
total pg/1
total ug/1
dissolved pg/1
total pg/1

total pg/1
whole sample ug/1

in,

mg/1

total ug/1

cells/100 ml
cells/100 mi




TABLE 8

1JC OBJECTIVES AND NEW YORK STATE STANDARDS

FOR LAKE ERI

E WATER QUALITY

14C New York SEate
Parameter Objectﬁve1 Standard
Fecal coliform bacteria (no/100 m) 2003
Total coliform bacteria (no/100 m1) 10003
Dissolved oxygen (mg/1) 6.0% 6.0%
Total dissolved solids (mg/1) 200 200
Specific conductance (pmhos/cm) 308
pH (std. units) © 6.5-9.0%* 6.7-8.5%%
Iron, as Fe (mg/1) 0.3 0.3
Ammonia or ammonium 0.020 (NH33 2.0, at pH 8.0
compounds (mg/1) 0.500 (NH3) -
water supB]y
Cyanide (mg/1-CN) 0.100
Ferrocyanide (mg/1-
Ferricyanide Fe(CN)6) 0.400
Cadmium total (pg/1) 0.2 300.0
Copper-total (ug/1) 5.0 200.0
Zinc-total (pg/1) 30.0 300.0
Arsenic-total (pg/1) 50.0
Chromium-total (pg/1) 50.0
Lead-total (pg/1) 25.0
Mercury-dissolved (pg/1) 0.2
Mercury-total (ug/1) 0.5 - fish,
wet wgt.
Nickel-total (pg/1) 25
Selenium-total (pg/1) 10
Fluoride-total (pg/1) 1200
Phenolic compounds (pg/1) 1.0
1Great Lakes Water Quality Agreement of 1978.
2Environmenta] Conservation Law 15-0313, 17-0301. Part 702.1

Class A - Special (International Boundary Waters).

3
a 30-day period.

*Minimum

*%Permissible range

Geometric mean of not 1ess than five samples taken over n

ot more than
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APPENDIX A-1
SUMMARY OF VIOLATIONS OF IJC OBJECTIVES

AND STATE OF MICHIGAN STANDARDS
FOR LAKE ERIE WATER QUALITY

Source: STORET System
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APPENDIX A-3

SUMMARY OF VIOLATIONS OF STANDARDS

AND/OR OBJECTIVES 1
OF THE COMMONWEALT

STORET System

N LAKE ERIE WATERS
H OF PENNSYLVANIA
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APPENDIX A-4
SUMMARY OF VIOLATIONS OF 1JC OBJECTIVES AND

NEW YORK STATE STANDARDS
FOR LAKE ERIE WATER QUALITY

Source: STORET System



8€°8Y , 29€ 8/1 29¢ 8/1 outz
€9°61 i 0°08 8/1 [9OLN
Gzp'8 | GL°8-24’'8 #9/81 Hd
G/8°€ i 9-9 Lv/9 Jaddo)
¥°26¢ 91€-01€ 26T/11 *30npuojd
7676 L v°e LI 0d 90 dvd ANNS
cop'g | 0£°8-29°8 1€/9T Hd
TL°91 ; 0°€9 L/T L3N
1°88¢ 81€-60¢ 9¥/9 *10Npuo) G0 uvd ANOS
ATAYNS FUOHSHYAN JAISNALNI
16°8¢ 0°ov L1 Jutz
0§* 0S° LIT Kandousi
0°€l 92-9¢ L/2 pea’
¥1L°6 00°02-00°9 L/9 Jaddo)
AWARS 0e-0°1 L/§ wnLwpey
6°L6¢ 0§€-01¢ LS1/62 *30Npuo) 0¥9612t0 S9sh
£°06¢ gee-01¢ qT/¢ *12npuo) 0101 10 J30AN
TINNVHD ONILIINNOD
G9°0¢2¢€ 08y-01€ 11/9 *30npuaj ovoT 10 J30AN
| AdvLNETHL
ueay abuey [e10L abury Le3ol JojaueJed *oN Rousby -
9| dues SUoL1e|OLA ol dues 43d SUoL3e|OLA adues +od uoL3eis alqisuodsay
SuoLjelOoLA SuoL3elOoLA

spaepuelS 40A MON

s9A1309£q0 OCI




ogp°g | GL°8-14°8 €2/11 Hd
LG°§ : €€ L/T outz
Ge 1v 042 8/1 [23IOLN
TAR 0°9 8/1 49ddo)
1°26¢ p1e-vIE ¥2/2 *puol
y€0°0T1 8 y-0°€ 86/2 g8 %-0°€ 86/2 od 0T dvd ANAS
0G6°G1 *9€-0"9¢€ 8/¢ outz
2¢v°8 [°8-156°8 9%/L1 Hd
06°¢€t € 8/1 [932LN
0GL°¥ 0°6-0"9 8/2 Jaddo)
G21°¢ 0°2-0°1 8/2 wntuwpey
6°262 £1€-60¢€ 8v/v *puoj
6GL°6 2°G6-9°¢ 221/8 2°6-¥°¢ 2e1/s od 60 dvd ANAS
A% G/°8-GG"8 9v/61 Hd
08 L GE 9/1 JuLZ
8¢°8¢ 0T1-49 8/2 L9%OLN
838¢ [2€-0T¢€ 6¥/S “puol
Gv°6 6°G-¥°1 2GE/ 9% 6°G-v'1 26E/ 91 od 80 dvd ANNS
v1°9 JAY v1/1 outz
ee°el v 9/1 [932LN
G*20¢€ 9/£-60€ 99/61 *puoj
[GE°8 G 6-159°8 €9/61 G 6 €9/1 Hd
6.°6 6°G-€°¢ GLY/2 6°G-€°¢ GLY/ 2y 0d L0 d¥vd ANNS
ueap abuey {eiol abuey LeljoL Jaj8uweded *ON Kouaby
9| dwes SUoL1e|OLA a| dwes aod | suorqeloLp 9| dwes Jad uoL1els alqLsuodsay
SUOLQR|OLA SUoL3R|OLA

spaepuels 40A MON

saaL229fq0 IC1




¥.2°6 19°¢-¢°€ 201/2 9°¢-2°¢ 201/2 od 0 NNd ANMS
goy'g | 08°8-2¢54°8 Gp/91 Hd
G2 99 i 0°0€€-0°L 8/2 [942LN
Ge'v 0°9 8/1 J9ddo)
98¢°¢ 0°S LT wntwpej
6°962 £2€-60¢ Lv/11T *puold
€646 [°€-T1°€ Tv1/€ 1°€-1°¢ Tv1/¢€ od €0 Nnd ANNS
9/2'8 | 08°8-95°8 vL/9T Hd
€1°81 . 0°0G-0"6V 8/2 19%oLN
GLE"V 0°L 8/1 Jaddo)
L°66¢ 69¢-60¢€ 1L/61 *puoj
668°6 6°G6-6"1 687/€¢ 6°G6-6"1 68%/€¢ od 20 Nnd ANNS
cp*g |:08°8-25°8 9%/0¢ Hd
62°801 €09 L/1 £°09-0°6€ L/€ JuLtZ
€1 e 0°,9-0°€9 8/2 [3%OLN
TAN 0°11-0°9 8/2 Joddo)
0°¢ 0°T 8/1 wnLwpej
L°06¢ Gg1e-01¢ A TA *puol
129°6 8°2-¥°¢ 1€/ 8°2-¥°¢ AAVAY od 10 NNd ANNS
y97°8 08°8-16°8 Gi/81 Hd
G° ¢t 0¢£1-0¢€ 8/¢ [2%OLN
26¢ $2€-60€ L/G *puol
€G9°6 2°G-L"¢ [21/8 2°G-L"¢ [21/8 od 11 dvd ANNS
ues abuey Le3ol abuey Leiol Jojoweded *ON Rousby
9| dwes SuoL31e|OoLA 9| dwes 1od| suoLie|OLA 9] dweg Jod uolL3eis m_nwmcoammx
suoije|OLA suolL3e|oLA
spJaepuelS H40A MaN soaL129fqo ICI




a6 /L : p6v-0L 6/¢€ Lo%oLN
CeE'v £ 0°9 6/1 wnLwpej
Gg82°6 .Wm.mlo.ﬂ 662/ 12 2°6-9°1 662/ 1¢ od 80 NNd ANNS
goe*8 | GL°8-25°8 99/21 Hd
8L°6 § G°€1-0°0T 6/€ Joddo)
0°¢ 0°¢ 6/1 wntwpey
6°06¢ gce-€1¢ 8¥%/2 *puoj
619°6 p°G6-0°¢€ G11/9 $°6-0°¢€ G11/9 od L0 NNa ANNS
9G°/8 mmwmmlmm.mﬂ 8v/2 Ly "0l
00°61 i 68 6/1 [9%I2LN
966°9 | 0°11-0°9 6/% Jaddo)
82¢°¢€ ” 0°T 6/1 wnLwped
Ggz'g |  1°6-149°8 Gy/21 1°6 69/ 1 Hd
06°6 . 9°9-07¢ 921/9 9°9-0"¢ 921/9 od g0 NNd ANNS
€88 2/°8-84°8 ey/a1 Hd
£€8°¢¢€ 60T-€9 9/2 JuLZ
0°¢€l 0L 8/1 L9YILN
G/8°¥ 0°6-0°9 8/2 Jaddo)
00°¢ 0°T 8/1 wntwpej
8°18¢ 21€-0T¢€ /v *puoj
260°01 6°G-L"¢ 091/9 6°G-L"¢ 091/9 od G0 Nnd ANNS
1°262 | 09£-81€ G2/2 *puod
9¥0°8 | . G/°8-%E"¢ 92/L A 9z2/1 Hd 0 Nnd ANNS
uesiy |. abuey Le1ol abuey Le3ol Jd9joueded *oN Kouoby
ol dures | SUoL}e|OLA a| dureg Jod| suoL3elOLA 9] dueg Jod uoLieis alqLsuodsay
m SuoL}e|OoLA SUoL}e|OLA

spaepuRlS HAOA MON

soAL3090q0 IC1




ove's | 60°6-94° 22/¢ G0* 2e/1 Hd
806°8 ¢°S 29/1 2°S 29/1 od 2T Nnd ANAS
L[9°€EE €9¢ 6/1 ouL?
0°¢¢ i 1/.-0 6/2 [933LN
966" ¥ ” 0°9 6/1 Jaddo)
1°68¢ i 11€-60€ 26/2 *10Npuo)
Gov "8 Hﬁ.mumm.m Gy/at 11°6-11°6 G/2 Hd
0G1°6 0,°6-08°1 G/1/01 0/°6-08°1 G/1/01 0d 1T NNd ANNS
29¢°8 |  0°6-99°8 €el/L Hd
11°¢¥ 1¢€ 6/1 1€€ 6/1 ouLz
£9°9¢ i 0GT1-1€ 6/2 [932LN
wrr9 | 0°G1-0°L 6/€ Jaddo)
222°¢ : 0°1-0°1 22/2 wntwpej
€°G662 | 6E-6v 92/2 *30Npuoj
62v°6 | 9°y-9°% 0L/L 9V 0L/1 od 0T NNd ANNS
G2 1¢ |- 0G1-6€ 8/¢ JuLZ
88°/9 | 0Tv-0 8/¢ [93OLN
299°% | 0°L 6/1 Jaddo)
0°¢ 0°1 8/1 wnLwpej
661°8 96°8-0°1 G/ 1 0°1 G/1 Hd
9g3%°6 6°G6-0°¢ 181/8 6°6-0°¢ 181/8 od 60 NNd ANDS
G9z'8 | GL°8-19°8 Ly/€1 Hd
05°9 0°¢¢€ 8/1 ouLZ 80 NNd ANDS
ueal | abuey Le3jol abury Le3ol Jajaueded *ON Kouoby
adwes suoL3e|oLA 9| dwes aodl suorje|oLp o1 dues Jod uoL3eas alqLsuodsay
SuoL3e|OLA SUOL1R|OLA
spJaepuelS F40A MaN soAL309lqo JCI




8918 ey/G1 Hd
0°1 G* 9/1 wniwpe) | 0 943 1 ydasn
L°G6 9/1 L6E 9/1 uo4l
€eL'8 w ¥°04 9/1 wniwpey | €0 k43 1 vdasn
¥/0°8 mqm.m|¢.ﬁ 66¢/11 0d Y10043643 MIJ2
FAAANS) w 82°G ve/T 82°§ ve/T 0d 81043843 MIJJ
¥2°01 m LL°G /1 LL™G 8y/1 0d 91043843 MIJJ
€80°6 mm.m-NH.N 2¢/6 69°G-¢1 2¢e/s 0a 90043843 MIJJ
969°6 g TAR® ev/1 ¥2°G ev/1 od G00Y38LI MIJJ
80€°6 €6°Y 8e/ v €6°G-€6°¥ 8e/v od £0043843 MIJJ
980°0T 6¢°€ G2/t 6¢°€ Ge/1 0d 20043843 MIJ3
96°6 88°4 6z/1 88°G G2/t od 10043843 MIJJ
IHYT NIVW
68°61 01T 6/1 [9%otN
8LLY 0°9-0"9 6/2 Jaddo)
0° 1€ 26€-21¢ w2/ 91l *32Npuoy 21 Nnd ANNS
ueal abuey Lejol abuey Le3ol Jajauweded *ON Kouaby
9| dwes SUOL3e|OLA o dues Jod SUOL3}e|OLA a| dues Jod uoLieis alqLsuodsay
suot3elOoLA suoL1e|OLA
spaepuelS 4OA MON saAaL229fq0 Ir1




0°0G1 986 01/1 986 01/1 uo4l
0L°2 0°21 01/1 Jaddo)
01°6¢ 81¢ 0t/1 wn Lwo4y?J
8°/6¢ , £0€-60¢€ €/2 =10npuo) | 60 343 1 vd3asn
;1678 | £878-15°8 12/L1 Hd
0°0¢ 0T L/ 1o3OLN
191 618 L/T 618 L/T uoul
y1L°€ 11 L/T Jaddo)
TL €€ £81 LT wnLwo4yy
LG9° _ 0°1-0°1 L/€ wniwpe) | 80 dt4d 1 yd3asn
277°8 | 1 9,°8-15°8 66/11 nd
€€°6 0°9¢ 6/1 pea’
9G1°9 oy-06-0°1 6/ wniwped | L0 dt4d 1 ydasn
€c°8 ¥8°8-/5°8 GG/q1 Hd
A A 0°1 6/1 wnLwpey
9G9°6 6°G-1°¥ 16/¢€ 6°G-1°V 16/€ oa | 90 at43 "1 ydasn
2€2°8 18°8-256°8 9G/€1 Hd
TAA 0°1 8/1 wntwpej
L° 662 60€ 95/1 *30Npucy
2€6°6 G°G-2°G 96/2 G'G-2°G 96/2 oa | 6o @43 "1 vdasn
uesjiy abuey Le1ol abuey Le30l1 J938weded *ON Kouaby
o dwes SuoLie|oLA 9| dwes a1od | suoljelOLp o dwesS Jad uoLieis alqLsuodsay
SuoL3e|oLA SuoLjejoLA
spaepuelS Y40 MoN saAL129fqo JCI




88" 8 w 08°8-24°8 1€/21 Hd | 29 @t43 "1 vdasn
991°8 m 06°8-€5°8 1L/11 Hd

0°62 | 0" #¥1-0"€E 01/2 Jutz

06°9T | 111 01/1 [9OLN | 60 9t43 "1 ¥d3asn
ueal abuey Le3ol abuey Le3ol Jajoueded *ON Kouaby
9| dues SUoL3e|OLA o dues Jod SUOL3e|OLA o dueg Jod uoLieis alqLsuodsay

SuoLjejoLA suoL3e|OLA
spJAepuels 40A MON saAaL2090q0 Irl




