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EXECUTIVE SUMMARY 

The 1985 Lake Erie open lake surveillance/monitoring program followed the 
recommended study plan sanctioned by the Water Quality Board of the 
International Joint Commission, Great Lakes Regional Office. Eight surveys 
were conducted on the central basin and five on the eastern basin. 
Concentrations of oxygen, phosphorus, nitrogen, silica, chloride, chlorophyll, 
suspended solids and several additfo"aal parameters were determined. Detailed 
results and data i nterpreta ti on arE' ;>resented in this report. 

The 1985 central basin data indicated a significantly longer stratified 
period than is generally recorded for the basin. The mean annual oxygen 
depletion rate calculated was 3.7 mg/1/month, which was slightly greater than 
rates recorded in recent years. By early .t•Jgust the hypolimnion waters 
contained less than 2 mg/1 of dissolved oxygen. Ar,;ndc conditions were present 
through much of late August and into September The anoxia resulted in 
significant sediment regeneration of phosphorus into the overlying waters. In 
contrast, the epilimnion concentrations of phosphorus and chlorophyll were low 
through much of the stratified period. 

The eastern basin data indicated an oxygen rich hypolimnion through the 
entire stratified period. Epilimnion and hypolimnion nutrient concentrations 
were similar and did not fluctuate significantly during the field season. The 
eastern basin epilimnion water quality is better than that recorded f'lr the 
central basin however, the difference in phosphorus and chlorophyll 
concentrations is becoming less as a result of central basin improvements. 
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INTRODUCTION AND METHODS 

PROGRAM OBJECTIVES ---------
The open lake surveillance/monitoring program implemented during 1985 was 

designed specifically to comply with the Great Lakes Water Quality Agreement of 
1978. The plan was developed in 1984 by the Lake E~ie Task Force u~der the 
dir~ction of the Surveillance Work Group and subsequently endorsed by the Water 
Quality Board of the International Joint Commission. 

Under Annex 3 of the Agreement, two goals specific to Lake Erie concerning 
the phosphorus control progr1m are put forward: 

1. The restoration of year-round aerobic conditions in the bottom 
waters of the central basin of Lake Erie 

2. The reduction in algal biorMss. 

Under Annex 11, the Agreement specifies the purpose of surveillance/monitoring 
activities, calling for a program designed to identify non-achievement of the 
Agreement objectives, evaluation of trends. and a program to provide baseline 
open lake data collection, sample analysis and evaluation. The current program 
provides the data necessary to comply with the open lake considerations of the 
Agreement. 

Since 1973, the open lake surveillance/monitoring prog·am has been focused 
on obtaining seasonal data for total phosphorus, corrected chlorophyll and 
dissolved oxygen. Total phosphorus and chlorophyll concentrations ~ave been 
tracked as eutrophication indices for long term trend analysis and to evaluate 
the effectiveness of remedial actions designed to curb the eutrophication of 
the Great Lakes. Since one of the most serious results of eutrophication is 
the depletion of oxygen in the bottom waters, oxygen data is utilized to 
calculate hypolimnetic oxygen depletion rates. Ultimately, as the phosphorus 
and chlorophyll conce'ltrations are reduced, the seasonal rate at which oxygen 
is depleted from the hypolimnion is expected to be reduced. In addition. 
several other limnological parameters have also been evaluated to help eKplain 
variations in parameter concentrations due to lake processes and for the 
development and refinement of lake models. 
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SAMPLING PROGRAM DESCRIPTION ----------
Scheduling, sampling strategies, and parameters used for the 1985 open 

lake study conformed to the revised Great Lakes International Surveillance Plan 
(GLISP) developed by the Lake Erie Task Force (1986) under the Surveillance 
Work Group of the International Joint Commission. 

Eight open lake surveys were conducted in the central basin during the 
1985 field season beginning on May 15th and ending on November 15th. Survey 
dates and survey durations are presented in Table 1. Due to the stability and 
less eutrophic nature of the eastern basin, relative to the central basin, only 
five surveys were conducted in this basin. A total of 14 stations were located 
throughout the central (n=lO) and eastern (n=4) basins (Figure 1). A listing 
of the geographic coordinates, bottom depths and ba~in designations are 
preserted in Table 2. 

METHODS 

A summary of the methods employed for the 1985 season can be seen in Table 
3. A detailed description of the methods are presented in Letterhos (1982). A 
copy of this methods manual is on file with the IJC Great Lalces Regional 
Office, Windsor. Ontario and with US-EPA Region V, Chicago, Illinois as well as 
with the Center for Lake Erie Area Research, Columbus, Ohio. 

During the 1985 field season, three forms of phosphorus, three forms of 
nitrogen and dissolved silica were measured at all stations and depths \ofithin 
the central and eastern basin representative areas. The soluble nutrients were 
examined within 12 hours of filtration while the remaining forms were analyzed 
after returning to the land based laboratory. 

DATA ANALYSIS 

Raw data analysis was accomplished utilizing Biomedical Computer Programs 
(BMOP) that calculate limnion means and medians with the appropriate variance 
statistics. Analyisis of data over the last few years has indicated that 
medians are the most relevant indicator of the actual conditions in Lake Erie. 
Generally, mean and median values are very similar, ho\ofever, when extremely 
high or low values are encountered (i.e., during anoxic conditions) and account 
for only a small percent of the data set (< lO:t), the median value best 
illustrates the overall data being presented. 

A modified version of the notched block plot (Reckhow. 1980] as explained 
in Figure 2 is used to pr~sent seasonal concentrations. The median point is 
not usually in the center of the box indicating that several high values are 
skewing the means upward. Tables for the central and eastern basins are 
presented with the limnion means and medians for those who find it difficult to 
adjust to the use of medians (Tables 4 and 5). 
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Volume weighted data for nutrients, chlorophyll and dissolved oxygen that 
are presented in Tables 6 - 9 are derived from the Survey 8 volume weighting 
program (Hanson et al,1978). Dissolved oxygen depletion rate calculations were 
made following the procedure that adjusts for vertical mixing (Rosa and Burns, 
1986). Additional rate calculations, adjusting for temperature, hypolimnion 
thickness, an initial dissolved oxygen were provided by F. Rosa (CCIW-NWRI). 

BMDP programs were also used to examine the relative significance when 
comparisons were made between data sets. This type of analysis was carried out 
for inter and intra basin comparisons. 

QUALITY CONTROL 

A quality control program is routinely followed for all pertinent 
parameters, constituting approximately ten percent of the total sampling 
effort. This program utilizes a series of known standards, duplicates and 
spikes, as suggested by the International Joint Commission, to monitor accuracy 
and precision and to provide estimates of standard deviations. 

A detailed description of the quality control program (Quality Assurance 
Project Plan -Open Lake Surveillance Monitoring Program; May 1, 1985 to June 
30, 1986) is on file with the U.S. Environmental Protection Agency - Great 
Lakes N~tional Program Office and Quality Assurance Office. 
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PHYSICAL DATA 

Lake Erie is comprised of three basins (western, central, and eastern) 
which are unique both physically and chemically, with much of their unique 
nature attributed to their distinct individual morphologies. Lake Erie in 
itself fs unique among the Great lakes. The Great Lakes all have mean depths 
greater than 60 meters, while Lake Erie has a mean depth of less than 20 
meters. In particular, the central basin has a mean depth of only 18.5 meters 
making it extremely susceptible to the effects of eutrophication, which in this 
case has resulted in extensive anoxic hypolimnion conditions. 

The central basin is just deep enough to form and maintain a stable 
hypolimnion through the summer months but not of sufficient depth to establish 
a hypolimnion which has an adequate oxygen reserve. Due to the increase in 
oxygen demand rates over time (from 1929 through the mid 1970's), periods of 
hypolimnion anoxia have been routinely reported since the early 1960's (Rathke 
1984). The degree/duration of the anoxic period is largel~' dependent upon the 
annual hypolimnion oxygen reserve which is governed by the annual variability 
in hypolimnion thickness and temperature. 

The thickness of the hypolimnion is a major consideration when developing 
a hypolimnion oxygen budget. The establishment and subsequent seasonal changes 
in the thermocline thickness are attributed to meteorological conditions and 
events which take place during the spring and through the stratified period. 
Since the initial quantity of oxygen found in the hypolimnion during formation 
serves as a reservoir for the remaining stratified season, seasonal changes in 
hypolimnion volume (both increases and decreases) are of critical importance to 
the seasonal changes in hypolimnion oxygen concentrations. 

The water temperature also has a significant effect on the hypolimnion 
oxygen budget. The temperature during initial hypolimnion formation largely 
d~termines the initial oxygen concentration. Prior to the on-set of th€rmal 
stratification, spring dissolved oxygen concentrations throughout the water 
column are generally greater than 100' saturation. Hypolimnion temperatures 
continue to exert a physical influence on the concentration as they increase 
through the stratified period. In addition, the bottom water temperatures also 
effects the rate of biological metabolic activity (QlO) which is associated 
with hypolimnion oxygen consumpt1on. Since the central basin hypolimnion 
temperature is known to increase as much as 10 oc through the stratified 
period, temperature is an important factor effecting the depletion of oxygen. 

The concerns about the central basin hypolimnion oxygen do not apply to 
the eastern basin. Since the hypolimnion is generally 4 to 5 times thicker 
than the central basin, the eastern basin oxygen reservoir is significantly 
greater. This, in addition to the fact that the eastern basin oxygen demand 
rate is one-fifth that of the central basin, explains why oxygen concentrations 
do not reach critical levels (< 5.0 mg/1) in the eastern basin. The eastern 
basin hypolimnion thickness and temperature information is being presented only 
for comparison purposes. 
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THERMAL STRUCTURE 

CENTRAL BASIN. The on set of thermal stratification in the central basin 
was first observed on May 1st (David Rockwell. personal communication) and 
remained stratified through September 21st. The observed stratified period 
spanned 144 days. approximately 33 days longer than the average annual 
stratified period. Stable stratification generally is not established before 
late May and frequently the central basin destratifies by mid-September. Thus 
the 1985 stratified period was protracted both during the spring and fall. 

A mean hypolimnion thickness of 8.4 meters was observed during the first 
survey (May 15th) after which the hypolimnion thickness decreased throughout 
the remaining season. One exception was noted between Surveys 3 (July 2) and 4 
(July 24) when an increase of 1.6 meters occurred. The basin remained 
partially stratified through Survey 7 (September 19 - 21) but the stratified 
area was limited 1n geographical expanse. Central basin hypolimnion thickness 
data is pr~sented in Table 6 and Figure 3 and contours are presented in 
Appendix C. 

EASTERN BASIN. The observed eastern basin stratified period extended from 
July 2 through September 19. an observed period of only 80 days. The actual 
stratified period generally ranges from 145 to 170 days. howevEr. due to the 
limited eastern basin survey schedule the observed period was much shorter than 
the probable period. 

The mean hypolimnion thickness was observed to be greatest during Survey 3 
(July 2) at 17.8 meters. The hypolimnion th~ckness decreased by 3.9 meters 
between the early July and early August survey and then increased in thickness 
by 2.8 meters between the early August and mid September survey. Hypolimnion 
thickness data is presented in Table 7 and Figure 4 and contours are presented 
in Appendix C. 

TEMPERATURE PATTERNS 

The seasonal temperature pattern characteristic of the central and eastern 
basin is very similar. The most striking difference is in the initial spring 
warming and the fall cooling cycle. The shallower central basin warms sooner 
and cools faster than the deeper eastern basin. A comparison of the mean 
annual epilimnion temperature indicated no significant difference between the 
two basins. 

N 
MEAN 
Mit. 
MAX 
ST.DEV 

EPILIMNION TEMPERATURE ('C) 

CENTRAL BASIN 

225 
17.82(ST.ERR 1.62) 
10.87 
22.27 
4.59 

EASTERN BASIN 

57 
15.46(ST.ERR 3.32) 
4.42 

21.54 
7.42 

No sfgniHcant difference between these basins at a = 0.1. 
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In contrast, the central and eastern basin hypolimnions did show a 
significant difference in the mean annual temperatures as would be expected 
from the difference in the basin morphologies. 

HYPOLIMNION TEMPERATURES ("C) 

N 
MEAN 
MIN 
MAX 
ST.DEV 

CENTRAL BASIN 

84 
12.68(ST.ERR 1.16) 
7.45 

15.70 
3.08 

EASTERN BASIN 

33 
5.73(ST.ERR 0.29) 
5.20 
6.90 
0.50 

There is a significant difference between these basins at a= 0.1. 

CENTRAL BASIN. The epilimnion waters warmed throughout the stratified 
season (Figure 5) with the largest average daily temperature increase occurring 
during late June: 

SURVEY INTERVAL TEMPERATURE DAYS TEMP/DAY 

May 16 - June 12 + 4.1 28 + 0.150 
.lune 12 - July 3 + 4.4 22 + 0.200 
July 3 - July 24 + 3.3 22 + 0.150 
July 24 - August 7 - 0.3 15 - 0.020 
August 7 - August 28 + 0.4 22 + 0.018 
August 28 - September 20 - 1.4 24 + 0.058 
September 20 - November 14 - 8.7 54 - 0.160 

By the September 19-21 survey, a portion of the basin had destratified, 
decreasing the hypolimnion area from 4,000 km2 during Survey 6 to 2,000 km2 
during Survey 7 (Table 6). The destratification or the mixing of mesolimnion 
and hypolimnion into the existing epilimnion explains the slight decrease 
(1.4"C) in epilfmnion temperature (Figure 5). 

The central basin mesolimnion also warmed consiste11tly throughout the 
stratified season, the only exception involved an observed mesolimnion 
temperature reduction during Survey 7 (September 20). An incorporation of 
hypolimnion waters into the mesolimnion as part of the destratification process 
may have contributed to the slight cooling. 

The mean hypoli don temperature steadily increased through the stratified 
period (Figure 6). rhe temperature increased from 7.5 •c (recorded on May 16) 
to 17.4 •c (on September 20th) at an increase of 9.9 •c over the 144 days 
(0.06875 "C/day). 
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The stability of the thermal structure varied seasonally. The difference 
between mean epilimnion (Te) and mean hypolimnion temperatures (Th) indicates 
the durability of stratification. This simplification of stratified layer 
stability is based on the fact that density is temperature dependent. To 
determine precise stability values it is necessary to calculate the difference 
in density resulting from the different temperatures in the epilimnion and 
hypolimnion. The calculation of stability must also include sounding depth and 
thermocline depth according to Schmidt's formula for the stability of 
stratification (Ruttner, 1963). The simplified determination of stratification 
stability is as follows: 

SURVEY 

1 
2 
3 
4 
5 
6 
7 

SURVEY MID POINT 

May 16 
June 12 
July 3 
July 24 
August 7 
August 28 
September 20 

(Te - Th) 
("C) 

3.2 
5.6 
6.7 
8.1 
7.9 
6.8 
3.6 

The most stable thenmal stratification occurred during Survey 4 (late July) and 
5 (early August). 

EASTERN BASIN. The epilimnion warmed between Surveys 3 (July 3) and 5 
(August 7) and exhibited slight cooling between Surveys 5 (August 7) and 7 
(September 20): 

SURVEY INTERVAL 

July 3 - August 7 
August 7-September 20 

TEMPERATURE 

3.4 
- 1.1 

DAYS 

36 
45 

TEMP/DAY 

+ 0.09 
- 0.02 

The warming of the epilimnion occurred at a much slower rate (+ 0.09 "C/day) in 
the eastern basin than in the central basin (+ 0.15 to + 0.20 "C/day) (Figure 
7). 

The mesolimnion and the hypolimnion both warmed consistently throughout 
the season. The mesolimnion warmed from 10.1 •c to 13.8 ·c while the 
hypolimnion increased from 4.7 ·c (July 3) to 6.0 ·c (September 20th). The 
measured hypolimnion temperature increase (Figure 8) was 1.3 •c or 13.1% of the 
observed central basin increase (9.9 "C). The warming of 1.3 ·c over the 80 
day observed stratified period represents a daily hypolimnion warming of 
o.01625 ·c. 
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The stability of eastern basin stratification also varied through the 
season as was noted for the central basin. The difference between the mean 
epilimnion (Te) and the mean hypolimnion temperature (Th) is as follows: 

SURVEY 

3 
5 
i 

SURVEY MID POINT 

July 3 
August 7 
September 20 

13.5 
16.4 
14.5 

Using this crHeria to demonstrate stability, the eastern basin therma 1 regime 
is 2 times more stable than the central basin. The combination of a thick 
hypolimnion water mass and the stability of the temperature differential help 
e~pl~in the longer duration of eastern basin stratification. 

DISSOLVED OXYGEN 

The surface waters of Lake Erie remain well oxygenated throughout the year 
with very little difference evident between basins. A comparison of the mean 
annual epilimnion dissolved oxygen concentrations indicated that there was no 
significant difference between the basins. When differences do appear they can 
generally be attributed to temperature or photosynthetic production. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION DISSOLVED OXYGEN CONCENTRATIONS (MG/1) 

CENTRAL BASIN 

225 
9.39(ST.ERR 0.56) 
7.49 

12.57 
1.57 

EASTERN BASIN 

57 
9.96(ST.ERR 0.84) 
8.23 

13.08 
1.88 

No significant difference between these !>asins at a = 0.1. 



PAGE 18 

As would be expected. a significant difference did exist between the mean 
annual hypolimnion dissolved oxygen concentrations for the two basins. Since 
the central basin hypolimnion storage capaclty and depletion rate are very 
different from the eastern basin, the resulting concentrations would also 
qreatly differ. 

N 
MEAN 
MIN 
MAX 
ST.OEV 

HYPOLIMNION DISSOLVED OXYGEN CONCENTRATIONS (MG/1) 

CENTRAL BASIN 

84 
4.64(ST.ERR 1.60) 
0.2 

12.11 
4.45 

EASTERN BASIN 

33 
9.24(ST.ERR 0.92) 
7.47 

10.55 
1.59 

There is a significant dHference between thE>se basins at a= 0.1. 

CENTRAL BASIN. The epilimnion dissolved oxygen (00) concentration 
decreased from 12.3 mg/1 (May 16) to a minimum of 8.3 mg/1 (August 28). The 
decrease in concentration is attributed to decreased sol ubi 1 i ty of oxygen in 
water as the temperature increases through the summer. Although the 
concentration decreased 4 mg/1 throughout the sei\son. the 00 did not drop below 
93% saturation (Tables 4 and 7). 

The hypolimnion 00 decreased from 11.9 m3/l on May 16 to 0.33 mg/1 on 
August 28 (F'igure 9). Between August 28th and September 20th a partial 
destratification of the hypolimnio~ occurred leaving the remaining hypolimnion 
region anoxic (0.1 mg/1). lJnlike the epilimnion, the hypolimnion 00% 
saturation decreased continually throughout the stratified season reaching a 
median low of 0.5% during the late September survey (F'igure 10). 

Dissolv~d oxygen depletion rates (adjusted 
calculated for each stratified survey interval. 
Rates for the stratified period are as follows: 

SURVEY INTERVAL DAYS 

for vertical mixing) were 
The Adjusted Oxygen Depletion 

DAILY RATE MONTHLY RATE 
MG 02/L/DAY MG 02/LIMO 

MAY 15 - June 12 28 0.150 4.51 

June 12 - July 3 22 0.173 5.19 

July 3 - July 24 22 0.110 3.30 

July 24 - August 7 15 0.184 5.52 

August 7 - August 28 22 0.134 4.02 

August 28 - September 20 24 0.015 0.45 
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The 1985 rates presented in Figure ll indicated two major deviations from it 
seasonally uniform rate. First, the rate decreased during the July interval. 
This is consistent with the documented increase in hypolimnion volume, 
hypolimnion area and quantity of O)(ygen over the previous interva 1. Second. 
the rate for the litst stratified interval decreased dramatically. Due to the 
lack of o>tygen present in the hypolimnion during the last interval, the rate at 
which oxygen can be lost naturally decreases. 

~n additional set of calculations was ~repared (Corrected 02 Depletion 
Rates) that adjusts the depletion rates for temperature, hypoi imnion thickness, 
and seasonal variation. This calculation procedure was employed by ~osa and 
Burns (1986) ~hen they calculated the centr~l basin representative region's 
depletion rates for 1929 through 1984 (Figure 12). Using the 1985 CLEAR data 
base, Rosa calculated the annual mean aepletion rate applying the corrections 
previously mentioned. The late August to September rate was not included in 
this mean since it does not represent normal conditions. The 1985 mean rate 
was 0.124 mg/1/day or 3.73 mg/1/mo. This rate was included in Figure 12 with 
rate:: calculated over the historcal record. Clearly, the 1985 rate was one of 
the highest dP.pletion rates calculated in recent years. The reason for the 
high 198'5 rate is not apparent. It is thought that the extremely windy 
conditions encountered throughout the field season, resulted in the repeated 
r~suspension of oxygen demanding sedimented material into the hypolimnion 
w-!ters, thereby accelerating theo 1985 rate. 

The 1985 Corrected 02 Depletion Rates are as follows: 

SURVEY HHERVAL DAYS UAILY RATE MONTHLY RATE 
MG 02/L/DAY MG 02/LIMO 

May 16 - June 12 28 0.150 4.50 

June 12 - July 3 22 0.120 3.60 

July 3 - July 24 22 0.093 2.79 

July 24 - August 7 15 0.153 4.59 

August 7 - August 28 22 0.110 3.30 

During the 1983 and 1984 field season. O)(ygen depletion rates were 
calculatP.d only for the month of July due to a modified survey plan (Rath~P. and 
F'iy 1984). The adjusted depletion rate calculated for the mid summer (July) of 
1985 was 0.110 mg/1/day or 3.3 mg/1/mo. The 1985 rate is slightly higher than 
those found in the preceeding two years. 2.92 and 3.16 mg/1/mo (1983 and 1984 
respectively), however it was the lowest 1985 interval rate and well below the 
mean rate. As is evident from Fiqure 11, the depletion rate changes during 
each interval throu9hout the season, thus using a rate based upon a single 
interval, i.e. July, is not a reliable means for tracking oxygen depletion 
rate trends. 
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EASTERN BASIN. Typically, the eastern basin exhibits an orthograde 
vertical profile through most of the summer. As the stratification process 
extends into September the hypolimnion oxygen concentrations decrease to a 
level below those fn the epflimnion however, never reaching critical level~ 
(Table 7 and Figure 13). 

SURVEY MID POINT DISSOLVED OXYGEN CONCENTRATIONS * 

EPILIMNION MESOLIMNION HYPOLIMNION 

10.4 
10.0 

July 2 
August 7 
September 20 

9.5 
8.8 
8.3 

10.2 
8.9 
5.6 

* = Survey 8 Volume Weighted Concentrations 

7.8 

The epilimnion oxygen concentratior• decreased 1.2 mg/1 between July 2 and 
September 20th, while the hypolimnion concentration decreased by 2.6 mg/1 over 
the same period. This hypolimnion decrease represents a decline of only 25~ 
~ompared with the dissolved oxygen loss recorded for the contrctl basin 
hypolimnion. As evident by the recorded concentrations, oxygen depl~tion is 
less severe in the eastern basin than in the central. This is reflected in the 
levels of DO saturation. The lowest observed median percent DO saturation for 
the eastern basin (63%) occurred during the September 20th survey (Figure 14). 

Adjusted dissolved oxygen depletion rates were also cal,ulated for the 
eastern basin according to the technique of Rosa and Burns (1986). The 
depletion ~ate for the 1985 mid summer period (July) was 0.0225 mg 02/1/day or 
0.68 mg 02/1/mo. Rates for the early (July) and late (August - September) 
intervals were approximately 100% different with the latter portion of the 
summer having the higher rate. The eastern basin rate is approximately 20% of 
the rate calculated for the central basin. In other words, the central basin 
depletes oxygen at a rate 500% faster than the eastern basin. Adjusted oxygen 
depletion rates for the stratified period are as follows: 

SURVEY INTERVAL 

July 3 - August 8 

August 8 - September 20 

DAYS 

36 

45 

DAILY RATE 
MG 02/l/DAY 

0.0225 

0.0495 

MONTHLY RATE 
MG 02/l/MO 

0.68 

1.48 

The historical record of dissolved oxygen depletion rates for the eastern 
basin is not as complete as the historical record for the central basin. The 
data available since 1970 has been compiled and is presented in Figure 15. The 
rate calculated for the eastern basin mid summer period (July) during the 1970 
lake Erie Study (Burns and Ross, 1974) was 1.47 mg 02/1/mo. This 1970 rate is 
very similar to the 1.48 mg 02/1/mo calculated for the 1985 late summer period 
(August - September) but almost twice the rate calculated for the 1985 mid 
summer period (0.68 mg 02/1/mo) (Figure 15). As was discussed earlier, a 
definite seasonal pattern is apparent from the interval calculations and may 
differ from year to year. 
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WATER QUALITY PARAMETERS 

Since 1970 the open lake surveillance/monitoring program has routinely 
measured forms of phosphorus and nitrogen. chlorophyll, pH, alkalinity, 
conductivity, and chloride. In addition, dissolved silica and suspended solids 
have also been measured but not as routinely. T~e information base has been 
used to track trends over the period of record as well as aid in the 
development of ecosystem models. The following presentation provides a summary 
and limited interpretation of the 1985 data base. 

NUTRIENTS 

PHOSPHORUS. Phosphorus concentrations (total, total filtered and soluble 
reactive) were routinely measured on all surveys. Trends in total phosphorus 
concentrations are used to evaluate the success of the remedial action plans 
designed to reduce phosphorus loading to Lake Erie. Figure 16 presents the 
central basin median total phosphorus concentrations through the field season. 
Seasonal changes are evident for both the epilimnion and the hypolimnion with a 
definite upward concentration shift occurring during the end of the stratified 
season. 

The fractions comprising total phosphorus also demonstrate substantial 
shifts during the field year. Together, the total filtered (dissolved) 
fraction and the particulate phosphorus fraction comprise total phosphorus, 
with each fraction contributing a variable percentage. The relationship 
between these two fractions is dependent upon the quantity of organic and 
inorganic material suspended in the water column. Figure 17 shows the seasonal 
changes in the central basin epilimnion and hypolimnion phosphorus 
concentrations and percent contribution of the two fractions. The percent 
contribution by the dissolved and particulate fractions shifted back and forth 
through the field season with each form contributing 50% +-10%. 

Total filtered and soluble reactive phosphorous provide information on the 
amount of phosphorus most readily available for biological processing. 
Epilimnion and hypolimnion concentrations remain fairly stable until late in 
the summer at which time the~ increase and continue to increase through fall 
turnover (Survey 7, September 20), (Figure 18). 

The greatest seasonal changes in phosphorus concentration took place in 
the hypolimnion. Central basin hypolimnion phosphorus concentrations also 
remained fairly stable through Survey 5 but due to the development of anoxic 
conditions, the concentrations increased four fold during the interval between 
Surveys 5 and 6 (Figures 16 and 18). This anoxic regeneration of sediment 
bound phosphorus increased the hyoolimnion total phosphorus concentrations from 
23 ug/1 to nearly 100 ug/1 in a twenty day period. As is evident by the 
percent contribution of the dissolved and particulate fractions iFigure 17), 
regeneration of the soluble phosphorus dominated the increase in concentration. 

Not only did the anoxic regeneration of phosphorus result in a 
concentration increase, but more importantly it resulted in doubling the 
quantity of total phosphorus found fn the entire central basin sampling region. 
Between Surveys 5 and 6 the metric tons (MT) of phosphorus increased from 1205 
to 2503 (Figure 19, Table 9) which means an internal loading of 1300 MT 



PAGE 22 

occurred during the interval. Considering that the volume of the 
representative region a~counts for approximately 33% of the central basin, a 
conservative estimate of the total internal loading to the basin would be at 
least 2600 MT. 

By mid-November (Survey 8), phosphorus concentrations had reached a 
seasonal peak. Since fall turnover was nearly complete by Survey 7, the 
further increase between Surveys 7 and 8 was due to storm induced resuspension 
of unconsolidated sediments. Figure 17 shows the shift to a particulate 
phosphorus dominated fraction during Survey 7. The total quantity of 
phosphorus increased to over 2800 MT which was 2.5 times the quantity recorded 
during the mid-May Survey (1). 

The eastern basin phosphorus concentrations followed a pattern more 
typical for the Great Lakes (Figure 20). Concentration differences between the 
epilimnion and the hypolimnion for all the phosphorus forms measured were 
minimal (Figur~s 20 and 21). During the three stratified surveys the 
concentrations were fairly uniform (7 to 10 ug/1). Both the first and last 
surveys (unstratified) also had very similar concentrations (11.7 ug/1 and 11.3 
ug/1 respectively) but were somewhat higher than the summer values. The 
percent contribution of the soluble and particulate fractions were close to 50% 
+ 101 for both limnions. Only during Survey 5 (August 7) did this pattern 
deviate when particulate phosphorus increased to 80% of the total. This trend 
is supported by the volatile solids fraction comprising 70% of the total solids 
(Figure 22). 

Annual mean epil imnion total phosphorus concentrations indicate a 
significant difference between the central and eastern basins. Due to the near 
proximity cf the central basin to the major external phosphorus loading sources 
and the pronounced sediment interactions characteristic of the basin, central 
basin concentrations would be expected to be greater than the eastern basin. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION TOTAL PHOSPHOROUS CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

217 
12.63(ST.ERR 0.39) 
3.8 

34.5 
5.85 

EASTERN BASiti 

54 
10.15(ST.ERR 0.41) 
6.4 

22.4 
3.03 

There is a significant difference between these basins at a = 0.1. 

Hypolimnion co~centration were also found to be significantly greater in 
the central basin than the eastern. This was primarily ~ue to the central 
basin anoxic phosphorus regeneration which occurred during the latter portion 
of the stra tffied period. 



N 
MEAN 
MIN 
MAX 
ST.DEV 

HYPOLIMNION TOTAL PHOSPHORUS CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

81 
34.4(ST.ERR 6.55) 
4.9 

316.0 
58.97 

EASTERN BASIN 

22 
9.62(ST.ERR 0.37) 
6.2 

12.6 
1. 74 
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There is a significant difference between these basins at a = 0.1. 

NITROGEN. Three forms of nitrogen were measured during the 1985 field 
season; nitrate plus nitrite, ammonia and total kjeldahl nitrogen. The total 
kjeldahl nitrogen data reported represents total dissolved organic nitrogen 
plus dissolved ammonia. Both nitrate plus nitrite and ammonia have been 
measured routinely since 1970. Kjeldahl nitrogen has been less consistently 
measured over this period. 

As with phosphorus, the rationale for the measurement of nitrogen forms is 
to enable the development of trend data and for the calibration of ecosystem 
models. Unlike phosphorus. sources of nitrogen in the lake include a large 
atmospheric contribution as well as agricultural and municipal. This coupled 
with the numerous biological and chemical transformations associated with the 
forms make nitrogen a very difficult nutrient to quantify. 

Central basin nitrate plus nitrite. ammonia and total kjel1ahl nitrogen 
all indicated significant concentration differences between the epilimnion and 
hypolimnion. Seasonal fluctuations were also evident for each of the nitrogen 
forms. In general. the epilimnion concentrations were most stable, showing 
only modest changes through the fiP.ld season. This was most clearly evident 
with the ammonia nitrogen data, having a mean concentration of 7.4 ug/1 + 3.9 
ug/1 for the season. Since ammonia is considered to be the preferred nitrogen 
form for phytoplankton. these low concentrations would be expected. Epilimnion 
nitrate plus nitrite concentration were also uniform until mid-September when 
the concentration decreased. This decline coincided with a doubling of the 
chlorophyll concentrations. indicating possible biological uptake. Epilimnfon 
kjeldahl nitrogen concentrations were more erratic than a111110nia or nitrate plus 
nitrite, possibly reflecting changes in the plankton populations (Figure 23). 

Hypolimnion concentrations of ammonia and nitrate plus nitrite indicated a 
gradual increase through Survey 5. Between Surveys 5 (August 7) and 6 (August 
28) oxygen concentrations decreased sufficiently to create reducing conditions 
in the hypolimnion which persisted through the remaining stratified period 
(Survey 7, September 20). As a result. nitrate plus nitrite concentrations 
were reduced to detection limits while ammonia concentrations were greatly 
increased due to regeneration from the sediments. During this same period the 
kjeldahl nitrogen concentrations increased to peak levels. An actual increase 
in organic nitrogen was indicated between Surveys 5 and 6. but a decrease was 
evident from Surveys 6 to 7 (Figure 23). 
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The forms of nitrogen measured in the eastern basin epilimnion were found 
to have similar seasonal patterns as were described for the cP.ntral btsin 
(Figure 24). Ammonia conc~ntr~ti~~s remained close to detection limits, 
nitrate plus nitrite were steady following a spring maximum and lcj~ldahl 
nitrogen peaked with chlorophyll. Since the eastern basin hypolimnion remains 
well oxygenated throughout the summer and reducing conditions do not devP.lop. 
the forms of nitrogen measured in the hypolimnion do not fluctuate as was the 
case for the central basin hypolimnion. 

The annual mean epilimnion concentrations of nitrate plus nitrite and 
ammonia were not significantly different for the two basins. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION NITRATE PLUS NITRITE CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

222 
185.95(ST.ERR 18.5) 
121.5 
283.4 
52.31 

EASTERN BASIN 

57 
210.22(ST.ERR 20.94) 
174.3 
288.0 
46.83 

No significant difference between these basins at a = 0 .1. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION AMMONIA CONCENTRATIONS {UG/1) 

CENTRAL BASIN 

200 
10.2(ST.ERR 2.29) 
2.10 

21.33 
6.48 

EASTERN B.o\SIN 

57 
6.72(ST.ERR 2.13) 
2.00 

14.7 
4.78 

No significant difference between tl1ese basins at a= 0.1. 

In contrast, the annual hypolimnion mean concentrations wero significantly 
different for the two basins. The concentration differences between the two 
basins were due to the anoxic conditions which dev~loped in the central basin. 
As was previously discussed, central basin nitrate plus nitrite lP.vels arP. 
reduced nearly to thP. detection limit while ammonia concentrations increase 
drama ti ca 11 y. 



N 
MEAN 
MIN 
~X 
ST.DEV 

N 
MEAN 
MIN 
~X 
ST.DEV 

HYPOLIMNION NITRATE PLUS NITRITE CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

81 
178.41(ST.ERR 38.76) 

2.5 
262.6 
102.55 

EASTERN BASIN 

33 
346.8(ST.ERR 15.4) 
319.5 
372.8 
26.67 
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There is a significant difference between these basins at a = 0.1. 

HYPOLIMNION AMMONIA CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

82 
62.31(ST.ERR 29.62) 
6.7 

228.3 
78.37 

EASTERN BASIN 

33 
8.50(ST.ERR 0.21) 
8.1 
8.80 
0.36 

There is a significant difference between these basins at a = 0.1. 

DISSOLVED SILICA. Dissolved silica serve~ as an important nutrient for 
diatom populations in Lake Erie. Diatoms contribute up to 8G~ of the 
phytoplankton biomass during much of the year (Munawar and Munawar, 1970), with 
the major population base present during the spring and f~ll. In both the 
central and eastern basins the concentrations measured in the epilimnion were 
consistently below 500 ug/1, indicating a depletion and continual demand 
through the field season (Figures 25 and 26). Hypolimnion concentrations 
showed a marked increase through the stratified period. The increase noted for 
the first four central basin surveys and the entire eastern basi~ season was 
due primarily to dissolution of diatom frustules. The rapid concentration 
increase evident through August and September was a result of anoxic 
regeneration from the sediments. An increase in the ~ater column dissolved 
silica concentration was expected following turnover (Survey 8), however no 
increase was evident. During Survey 7 (September 20) there was approximately 
55,000 metric tons (MT) of dissolved silica in the entire water column and 
approximately 44,000 MT during Survey 8 (November 19). Over the survey 
interval (7 to 8) 10,000 MT were lost from the system, which is attributed to 
biological uptake. 
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As was evident with both phosphoru~ and nitrogen, mean annual epilimnion 
concentrations of dissolved silica show no significant difference between 
basins. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION SOLUBLE SILICA CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

219 
376.29(ST.ERR 70.93) 
120.30 
819.00 
200.62 

EASTERN BASIN 

57 
326.86(ST.ERR 62.56) 
219.80 
555.8 
139.89 

No significant difference between these basins at a= 0.1. 

Mean annual hypolimnion concentrations were significantly different. As with 
the other nutrients discussed, the central basin concentrations increased 
substantially duri~g the anoxic period. 

N 
~~ 
MIN 
MAX 
ST.DEV 

HYPOLIMNION SOLUBLE SILICA CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

81 
2246.49(ST.ERR 670.78) 
320.7 

4740.8 
1774.71 

EASTERN BASIN 

33 
733.40(ST.ER~ 133.11) 
553.2 
993.2 
230.55 

There is a significant difference between these basins at a = 0.1. 

ANOXIC REGENERATION OF NUTRIENTS. The first documented accounts of 
extensive oxygen depletion of the central basin hypolimnion were during the 
late 1950's and early 1960's, however, anoxic conditions likely existed many 
years before (Rathke 1984). Due to the shallow nature of the basin, the mean 
annual hypolimnion thickness is rarely over five meters and is frequently 
closer to three. As a result, the reservoir of oxygen contained in the 
hyrolimnion is not sufficient to supply the demand encountered over the 
stratified period. Consequently, by the latter portion of the stratified 
period (mid to late August) the oxygen reservoir has been depleted. 



PAGE 27 

Two important consequences result from the central basin becoming anoxic. 
First, an extensivE benthic region is made uninhabitable for organisms 
requiring oxygen levels greater than 2 mg/1. This is particularly important 
for oxygen dependent benthic organisms having a life cycle that would be 
interrupted and/or eliminated by anoxic conditions. This in turn adversely 
effects other organisms such as bottom feeding fish. Second, the development 
of reducing conditions (0.0 mg/1 dissolved oxygen) results in a very 
significant pulse of nutrients being released from the sediments and 
interstitial waters. Figures 27 and 28 illustrate the dramatic increase in 
concentrations of phosphorus, silica and ammonia once the oxygen levels have 
been depleted. The c~itical issue involves the increased internai loading of 
these primary nutrients. The e)(ception to this should be pointed out, nitrate 
+ nitrite concentrations reach levels below detection limits during this time 
due to the reducing conditions. 

Thus, once fall turnover has taken place these nutrients freely mix 
throughout the water column and become available to the plankton community. 
For example, between the first survey in May and the fifth survey in early 
August concentrations and quantities of total phosphorus and chlorophyll 
changed only slightly but following turnover (survey 7) a dramatic increase was 
evident. 

DATE SURVEY WHOLE WATER COLUMN HYPOLIMNION 

TOTAL PHOSPHORUS CHLOROPHYLL DISSOLVED OXYGEN 
(UG/L) (MT) (UG/l) (MT) (MG/L) 

MAY 1 10.0 (1128) 2.3 (254) 11.9 

AUGUST 5 10.2 (1205) 2.8 (316) 1.8 
(EARLY) 

AUGUST 6 22.4 (2503) 2.4 (269) 0.2 
(LATE) 

SEPTEMBER 7 19.5 (2169) 5.9 (655) 3.6 

As is indicated by this table, a substantial increase in chlorophyll 
results from the mixing of previously sediment bound nutrients (anoxic 
regeneration) into the overlying water column during the fall. This process 
aids in replenishing the supply of oxygen demanding organic material, further 
contributing to the central basin oxygen depletion problem. The anoxia induced 
internal loading cycle will be interrupted only if the measuras to further 
reduce external nutrient sources are successful. 
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PARTICULATES 

In order to determine the quantity of particulate material suspended in 
the water column, measurements of total suspended solids, r~sidual solids, 
volatile solids and chlorophyll were measured at all stations and depths. 
Information from total suspended solids can be divided into the organic 
fraction (volatile solids) and inorganic fraction (residual solids). The 
chlorophyll values reported are corrected chlorophyll or chlorophyll which is 
reported to be photosynthetically active. 

CORRECTED CHLOROPHYLL A. Central and ea3tern basin epilimnion chlorophyll 
concentrations indicated a somewhat different seasonal pattern and 
concentration range (Figures 29 and 30). Central basin concentrations declined 
following the spring peak, reaching minimum levels by mid summer. During the 
late summer and fall the highest concentrations attained were associated with 
fall turnover. Jn contrast, eastern basin concentrations showed a steady 
increase through the summer with peak values developing during the fall. 

The mean annual epilimnion central basin chlorophyll levels were 
s1gnificantly higher than those measured for the eastern basin. Higher 
concentrations were evident throughout the year but most dramatically different 
during the last two fall surveys. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION CHLOROPHYLL CONCENTRATIONS (UG/L) 

CENTRAL BASIN 

223 
3.62(ST.ERR 1.07) 
1.18 
7.24 
2.39 

EASTERN BASIN 

56 
1.29(ST.ERR 0.16) 
0.89 
1.81 
0.35 

There is a significant difference between these basins at a= 0.1. 

In both basins the hypolimnion is either below the photic zone or very close, 
so that minimal primary production is associated with this region. 

SUSPENDED SOLIDS. Total suspended solids show similar seasonal patterns 
in the epilimnion waters of the two basins, however, eastern basin 
concentrations were somewhat lower. In general, concentrations are highest 
during unstratified periods (spring and fall) while summer values are lowest 
(Figures 29 and 30). The composition of organic versus inorganic fractions 
also changes with the season (Figures 31 and 32). Due to resuspension of 
unconsolidated sediments during tht spring and fall, residual solids comprised 
the major portion (> 70:) of the total solids. In contrast, the organic 
fraction contributes a higher percentage (> 70S) during the summer months 
(stratified period). 
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The concentration of particulate material suspended in the hypolimnion is 
primarily affected by two processes, settling and resuspension. The flux of 
material settling through the overlying water column provides a continuous 
supply of particulate naterial to the hypolimnion and dudng the stratified 
summer months detritus comprises a significant portion. In addition, an upward 
flux of unconsolidated material from the sediment water interface can occur 
during severe storm periods. This process is more common in the central basin 
due to the shallow depth of the basin and the resulting shallow thickness of 
the hypolimnion. The result is a higher percentage of inorganic material found 
suspended in the hypolimnion than is generally found in the epilimnion (Figure 
31). 

N 
MEAN 
MIN 
MAX 
ST.DEV 

N 
MEAN 
MIN 
MAX 
ST.OEV 

EPILIMNION TOTAL SUSPENDED SOLIDS CONCENTRATIONS (MG/L) 

CENTRAL BASIN 

215 
l.lO(ST.ERR 0.23) 
0. 70 
1.64 
0.46 

EASTERN BASIN 

56 
1.44(ST.ERR 0.49) 
0.56 
3.23 
1.11 

No significant difference between these basins at a = 0.1. 

HYPOLIMNION TOTAL SUSPENDED SOLIDS CONCENTRATIONS (MG/L) 

CENTRAL BASIN 

81 
2.55(ST.ERR 0.17) 
2.22 
3.14 
0.39 

EASTERN BASIN 

34 
2.09(ST.ERR 0.19) 
1. 72 
2.37 
0.33 

No significant difference between these basins at a = 0.1. 
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Both conductivity (umhos) and chloride (mg/1) concentrations were measured at 
all stations and sampling depths throughout the field season. Conductivity is 
a measure of the total ionic strength wfth each of the major ions contributing 
proportionately. In Lake Erie the system is dominated by the carbonate ion 
contributing over 50'· while chlori~e accounts for approximately 12S (Rathke. 
1984). 

CONDUCTIVITY. Conductivi~ values for the central basin ranged from 251 
to 288. having a median of 269. Values between 264 and 271 accounted for 58~ 
of the data recorded. Epilimnion values indicated an increase following Survey 
1 (May 16) and remained fairly stable through ~he remainder of the field season 
(Figure 33). The hypolimnion values showed a steady increase through the 
entire stratified period. Maximum values were reached during the last 
stratified survey (7) when the hypolimnion was anoxic and a free exchange 
between the sediments and overlying waters existed. 

Eastern basin conductivity ranged from 257 to 289 with a median value of 
274.5 umhos. The values between 270 and 280 accounted for 63% of the data 
base. A similar seasonal trend was apparent for the epilimnion and hypolimnion 
in the eastern basin as was observed for the central basin (Figure 34). Since 
the eastern bas·in remaind oxic throughout the stratified period increases were 
attributed to normal processes. 

The following table provides a detailed sunmary of the data for the two 
basins and Tables 4 and 5 show the individual survey results. 

~ 
MEAN 
MEDIAN 
MAXIMUM 
MINIMUM 
RANGE 
ST. DEV. 
25% 
75% 

CENTRAL BASIN 

313 
269.3 (ST.ERR. 0.34) 
269.0 (ST.ERR 0.29) 
288.0 
251.0 
37.0 
6.4 

266.0 
273.0 

EASTERN BASIN 

106 
274.4 (ST.ERR. 0.61) 
274.5 (ST.ERR. 0.87) 
289.0 
257.0 
32.0 
6.3 

271.0 
279.0 
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When the annual means for the epilimnion and hypolimnion were examined for 
differences between the basins, no statistically significant difference was 
determined. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION CONDUCTIVITY (umhos} 

CENTRAL BASIN 

225 
266.96(ST.ERR 1.11) 
263.25 
269.40 

2.48 

EASTERN BASIN 

57 
270.9l(ST.ERR 1.91) 
263.25 
274.83 

4.28 

No significant difference between these methods at a = 0.1. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

HYPOLI~NION CONDUCTIVITY (umhos) 

CENTRAL BASIN 

84 
274.99(ST.ERR 3.60) 
265.40 
282.83 

7.20 

EASTERN BASIN 

33 
279.76(ST.ERR 1.70) 
277.09 
282.91 

2.94 

No significant difference between these basins at a = 0.1. 

CHLORIDE. Chloride concentrations were very stable through the field 
season showing a slight increase (0.5 mg/1) in both basins from Survey 1 
through 7 (Figures 33 and 34 and Tables 4 and 5). Considering that the eastern 
basin has a slightly higher conductivity than the central basin, a difference 
in chloride concentration may have been expected. The following table provides 
a comparison between the two basins and no concentration difference is evident. 

N 
MEAN 
MEDIAN 
MAXIMUM 
MINIMUM 
RANGE 
ST. OEV 
25% 
75% 

CENTRAL BASIN 

312 
15.0 (ST.ERR 0.04) 
15.0 (ST.ERR. 0.02) 
20.0 
13.5 
6.5 
0.7 

14.7 
15.3 

EASTERN BASIN 

106 
15.3 (ST.ERR. 0.11) 
15.0 (ST.ERR. 0.00) 
20.0 
14.4 
5.6 
1.1 

14.8 
15.3 

No significant difference in the annual mean concentration was apparent between 
the basins for either the epilimnion or the hypolimnion. 



N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION CHLORIDE CONCENTRATION (MG/L) 

CENTRAL BASIN 

225 
15.02(ST.ERR 0.18) 
14.6 
15.6 
0.39 

EASTERN BASIN 

57 
15.22(ST.ERR 0.30) 
15.6 
16.4 
0.67 

No significant difference between these basins at a = 0.1. 

N 
MEAN 
MIN 
MAX 
ST.DEV 

HYPOLIMNION CHLORIDE CONCENTRATION (MG/Ll 

CENTRAL BASIN 

84 
14.83(ST.ERR 0.19) 
14.3 
15.2 
0.39 

EASTERN BASIN 

33 
15.30(ST.ERR 0.30) 
15.0 
15.9 
0.52 

No significant difference between these basins at a == 0.1. 

PAGE 32 

TOTAL ALKALINITY. Central and eastern basin values were examined 
separately, with no significant difference apparent. The following table 
presents the data summary and Tables 4 and 5 provide the individual survey 
results. 

N 
MEAN 
MEDIAN 
MAXIMUM 
MINIMUM 
RANGE 
ST. DEY 
25, 
75% 

CENTRAL BASIN 

313 
95.7 (ST.ERR. 0.47) 
96.5 (ST.ERR. 0.17) 

111.6 
90.4 
21.2 
8.4 

94.7 
97.5 

EASTERN BASIN 

106 
97.6 (ST.ERR. 0.24) 
97.4 (ST.ERR. 0.26) 

103.6 
93.1 
10.5 
2.5 

95.7 
98.6 
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In addition. no significant difference was found between the annual mean values 
for either the epilimnion or hypolimnion. 

N 
MEAN 
MIN 
MAX 
ST.OEV 

N 
MEAN 
MIN 
MAX 
ST .DEV 

No 

No 

EPILIMNION ALKALINITY (MG/L) 

CENTRAL BAS IN 

225 
95.49(ST.ERR 1.30) 
90.91 
98.48 
2.90 

significant difference be tween these 

HYPOLIMNION ALKALINITY 

CENTRAL BASIN 

84 
95.68(ST.ERR 5.08) 
83.22 

J 08.10 
10.16 

significant difference between these 

EASTERN BASIN 

56 
97.25(ST.ERR 1.27) 
95.17 

102.13 
2.83 

basins at a = 

(MG/L) 

EASTERN BASIN 

33 

0.1. 

98.25(ST.ERR 0.66) 
97.07 
99.34 

1.14 

basins at a = 0.1. 

pH. pH values are determined on a routine bas1: during all surveys. pH 
data was examined for the central and eastern b ... sins separately, wHh no 
significant differences. The tollowing table presents the data summary and 
Tables 4 and 5 provide the individual survey results. 

CENTRAL BASIN EASTERN BASIN 

N 313 106 
MEAN B. 1 ( ST. ERR . 0.02) 7.9 (ST.ERR. 0.03) 
MEDIAN 8.2 (ST.ERR. 0.02) 7.9 (ST.ERR. 0.02} 
MAXIMUM 8.9 8.5 
MINIMUM 7.0 7.3 
RANGE 1.8 1.2 
ST.OEV 0.4 0.3 
251 7.9 7.7 
751 8.4 8.3 
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In addition, no significant difference was found between the annual mean values 
for either the epflimnfon or hypolimnion. 

N 
ME~N 
MIN 
MAX 
ST.OEV 

N 
MEAN 
MIN 
MAX 
ST.DEV 

EPILIMNION pH 

CENTRAL BASIN 

225 
8.2S(ST.ERR 0.06) 
8.02 
8.35 
0.14 

EASTERN BASIN 

56 
8.20(ST.ERR 0.13) 
7.89 
8.48 
0.29 

No significant difference between these methods at a = 0 .1. 

HYPOLIMNION pH 

CENTRAL BASIN 

84 
7.52(ST.ERR 0.17) 
7.21 
8.00 
0.35 

EASTERN BASIN 

33 
7.67(ST.ERR 0.07) 
7.56 
7.79 
0.12 

No significant difference between these basins at a ;; 0.1. 
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BASIN COMPARISON 

Throughout the physical data and water quality parameters sections. 
comparisons between the central and eastern annual mean values were presented. 
Epilimnion comparisons only indicated a significant difference between basins 
for total phosphorus and chlorophyll. In both cases, the central basin values 
were found to be greater than the eastern. 

In order to better understand the similarities and dissimilarities of the 
basins, a comparison was made on a survey by survey basis using variables known 
to show strong sea sona 1 i ty. 

LAKE ERIE EPILIMNION - BASIN COMPARISON 

Parameter SURVEY 1 
CB EB 

TEMPERATURE 
X 11.0 4.7 
t -15.99 

Result > 

TOTAL SUSPENDED SOLIDS 
X 1.4 2.4 
t 4.47 

R!>SUlt < 

CORRECTED CHLOROPHYLL 
X 1.9 1.3 
t -1.44 

Result = 

TOTAL PHOSPHORUS 
X 10.2 12.q 
t 2.39 

R~sult = 

SURVEY 3 
CB EB 

19.2 20.7 
~.59 

= 

0.6 0.6 
0.10 

= 

1.2 0.6 
-1.33 

= 

7.2 10.2 
2.27 

= 

SURVEY 5 
CB EB 

22.1 21.6 
-7.24 

> 

0.8 0.6 
-1.53 

> 

2.9 1.4 
-3.73 

> 

10.3 8.9 
-1.47 

COMPARISON BASED ON TWO-TAILED T-TEST WITH a = 0.05 
X = MEAN t = t STATISTIC 

> - SIGNIFICANTLY GREATER. 
< - SIGNIFICANTLY LESS. 
=- NOT SIGNIFICANTLY OIFFERENT. 

SURVEY 7 
CB EB 

21.4 20.6 
-5.86 

> 

1.6 1.0 
-2.71 

> 

5.8 1.9 
-8.53 

> 

16.3 8.5 
-5.66 

> 

SURVEY 8 
CB EB 

12.3 11.5 
-5.40 

> 

3.7 1.3 
-4.22 

> 

4.5 1.2 
-10.11 

> 

21.5 10.9 
-7.09 

> 
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Temperature indicated a strong basin difference during the first survey 
and showed a statistically significant difference during the last two surveys. 
Even though temperature was reported to be statistically different for the last 
surveys. from a limnological perspective these basin differences could be 
considered not to be significantly different. The re~ining parameters all 
indicated significant basin differences during the late sunmer and early fall. 
This result would be expected considering the effect turnover and fall 
resuspension have on the central basin. 

OPEN LAKE SAMPLING REGIONS 

The station pattern for both the central and eastern basins was based upon 
studies carried out by F. Rosa and A. El-Sharrawi (CCIW-NWRI). These studies 
were reviewed by the Lake Eri~ Task Force (IJC) and the current sampling 
program resulted. The central and eastern basin sampling regions were 
recommended because these regions were shown to represent the open lake water 
quality of the respective basin. 

Since 1985 was the first year for the implementation of the new 
surveillance plan. it was deemed necessary to test the variability of the 
stations within each basin. The null hypothesis was that individual stations 
within the oasin would have equal means for each of the variables testPd. An 
analysis of variance was used to examine each basin data set. Temv ... rature 
(TEMP), total suspended solids (TSS), corrected chlorophyll (CHLACORR), total 
phosphorus (CORRTP), and nitrate + nitrite (NITNIT) were the variables 
examined. 

Results from the central basin and eastern basin analysis showed that 
there were no significant differences between individual station means within a 
basin as compared with the overall mean for the representative region \a == 

0.05). The following table shows the means and standar~ deviations calculated 
for the representative regions (all stations and epili.nr;ion depths included): 

THE EPILIMNION MEANS AN~ STANDARD DEVIATIONS FOR THE CENTRAL (N == 221) 
AND EASTERN BASIN REGIONS (N = 57) 

TEMP TSS CHLACORR CORRTP NITNIT 

CENTRAL BASIN 
MEAN 18.3 1.3 2.9 12.4 182.6 
ST. DV. 4.2 1.4 1.9 6.1 80.5 

EASTERN BASIN 
MEAN 14.9 1.2 1.3 9.5 213.2 
ST.DV. 6.9 0.9 0.5 3.9 45.5 
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The following table shows the maximum range of the mean and standard deviation 
calculated for each of the ten stations comprising the central basin data base 
and the four stations comprising the eastern basin data base: 

RANGE OF STATION MEANS AND STANDARD DEVIATIONS FOR 
THE CENTRAL BASIN (N = 20 TO 23) 

AND EASTERN BASIN STATIONS (N = 14 TO 15) 

TEMP TSS CHLACORR CORRTP 

CENTRAL BASIN 

NITNIT 

MEAN 17.9- 18.6 0.8 - 1.8 2.2 - 3.4 10.3 - 14.2 148.5 - 230.5 
ST.DV. 4.1 - 4.5 0.4 - 2.4 1.4- 2.9 3.2 - 8.1 30.2 - 109.4 

EASTERN BASIN 

MEAN 14.2 - 15.3 1.1 - 1.4 1.1 - 1.4 8.7 - 10.9 207.3 - 22~.5 
ST .OV 6.7 - 7.3 0.5 - 1.4 0.4 - 0.7 2.2 - 5.9 42.6 - 52.1 

Tables 10 and 11 present the individual station means plotted ~gainst the means 
and standard deviations for the representative area. The individual station 
means did not exceed + 1 standard deviation of the area mean in either basin. 
In fact, in only one case (NITNIT) at central basin station 43 did the 
individual mean exceed + 0.5 standard deviation of the area mean. The fact 
that the individual station means (for all variables) were not significantly 
different from the arP.a means, indicated the central and eastern basin sampling 
program provides a uniform picture of the open lake epilimnion waters. 
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TROPHIC CLASSIFICATION 

Reviews of the numerous trophic classifications and trophic indicies have 
been prepared by Rawson (1956), Zafar (1959), Dobson (1976) Carlson (1977), 
Rast and Lee (1978), Gregor and Rast (1979), Maloney (1979), and Steinhart et 
a 1, ( 1981). 

Dobson's index was selected for presentation because it was designed to 
evaluate Great Lakes offshore summer trophic conditions. Summer condition were 
defined based on the disappearance of the thermal bar. The summer period for 
central Lake Erie is considered to extend from June 15 to September 5th. 
Dobson did not determine specific dates for the eastern basin however since the 
basin resembles the deeper Great Lakes, a similar summer period was used. The 
eastern basin summer period would include July, August and September. The 
Dobson index uses summer mean secchi reciprocals, total chlorophyll a, 
particulate organic carbon and total phosphorus, from the offshore near-surface 
waters. To calculate the summer mean values, the individual survey means are 
plotted. The summer mean is then calculated by using values interpolated from 
the graph on a 10 day interval. These interpolated values are then averaged to 
determine the summer mean. Dobson's 1976 trophic index is as follows: 

SECCHI TOTAL PARTICULATE TOTAL 
RECIPROCALS CHLOROPHYLL ORGANIC PHOSPHORUS 

CARBON 

30/SD (m) ug/1 ug/1 ug/1 

OLIGOTROPHIC 0 - 5 0 - 2.5 0 - 250 0 - 9 

MESOTROPHIC 5 - 10 2.5 - 5.0 250 - 500 9 - 18 

EUTROPHIC 10 - 30 5.0 - 15.0 500 - 1500 18 - 50 

HYPEREUTROPHIC > 30 > 15 > 1500 > 50 

so = SECCHI DEPTH 
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The 1985 summer results for the offshore near-surface waters of tt.e 
central and eastern basins are as follows: 

MID 
SURVEY 

CENTRAL BASIN 

July 3 
July 24 
August 7 
August 28 

MEAN 

EASTERN BASIN 

July 3 
August 7 
September 20 

MEAN 

SURVEY MEAN 
SECCHI RECIPROCAL 

30/SD (m) 

3.98 
3.81 
4.46 
6.93 

4.80 

3.82 
3.57 
6.12 

4.50 

SURVEY MEAN 
TOTAL CHLOROPHYLL 

ug/1 

1.4'2 
2.42 
3.26 
3.55 

2.66 

1.67 
1.92 
2.10 

1.90 

SO = SECCHI DEPTH 

SURVEY MEAN 
TOTAL PHOSPHORUS 

ug/1 

7.8 
9.9 
9.9 

22.6 

12.6 

8.9 
9.9 
7.6 

8.8 

All three parameters indicate the eastern basin area as an oligotrophic 
zone. The central basin is borderline between oligotrophic and mesotrophic. 
The central basin secchi reciprocal indicates oligotrophic conditions by 
falling near the upper limit of the oligotrophic boundary while both 
chlorophyll and phos~horus indicate the lower end of the mesotrophic state. 



PAGE 40 

QUALITY CONTROL SUMMARY 

During each day of a survey, water ~as collected to be used for quality 
control samples. Two terms are used to describe the types of quality control 
sample being examined. First, replicate water samples are collected as two 
separate samples (X1 and X2) taken from the same selected depth. The 
submersib1e pump is lowered to the designated depth for X1 and then lowered 
again for X2. Second, splits or two sub-samples of each replicate are prepared 
for analysis. 

XI <-----Replicates-----> X2 

XII <--Splits--> XI2 X2I <--Splits--> X22 

The quality control program determines the PRECISION and ACCURACY of the 
analytical methods employed. Precision is a measurement of the agreement among 
duplicate analysis. The standard deviation of the difference between 
replicates or the difference between splits represents the precision 
(uncertainty) of the method. Standard deviations are estimated for each 
analytical method by summing the differences between duplicate analysis, 
calculating the mean and dividing by 1.128. An acceptable limit for the range 
of differences is determined by multiplying the standard deviation by 3.686 
(Clark, 1981). 

The I985 results are presented in Table 10. The range limit of 40.46 ug/1 
for soluble silica seems high when compared to the range limits of the other 
parameters. However, the silica range limit is acceptable because the smallest 
increment on ~he Auto Analyzer chart paper is 50 ug/1. All parameters have 
greater than 88~ of the quality control samples within the range limHs. 
Almost half of the parameters have greater thCin 951 of the samples within the 
range limits. Appendix D contains the BMDP stdtistical computer outputs for 
each parameter. 

Auto Analyze~ quality control checks are performed repeatedly throughout 
the sampling period. Fresh standards are used in a daily linearity series. 
Standards near the sample concentrations are run before and after a group of 
samples (n=lC) as a concentration check. In addition, at each quality control 
station a distilled water sample is run as a blank for all Auto Analyzer and 
suspended solid parameters. 
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1985 BLANK VALUES 

PARAMETER UNITS N MEAN 

Total Phosphorus ug/1 12 1.30 
Total Filtered Phosphorus ug/1 10 1. 70 
Soluble Reactive Phosphorus ug/1 9 0.31 
Nitrate + Nitrite ug/1 9 0.12 
A11111onia ug/1 10 2.70 
Soluble Reactive Silica ug/1 10 22.90 
Chloride mg/1 8 0.00 
Total Suspended Solids mg/1 12 0.10 
Residua1 Solids mg/1 12 -0.09 
Volatile Solids mg/1 12 0.19 

The mean blank value of 22.9 ug/1 for silica is acceptable because the 
smallest increment on the Auto Analyzer chart paper is 50 ug/1. The values of 
the 1985 blanks indicate the distilled waters used for making standards and 
rinsing filter units contains minimal organic and inorganic material. The low 
blank values also indicate very little sample bottle contamination. 

The quality control program also includes the spiking of splits with a 
known concentration in a 1:1 ratio to determine the accuracy of the method. 
Accuracy is a measure of the difference between a true value and a measured 
value. and it is expressed through the spike difference and the percent 
recovery. 

Spike Difference: The difference between the actual spike value and 
the theoretical spike value: 

SPIKE DIFFERENCE = ACTUAL - THEORETICAL 

Percent Recovery: 

PERCENT RECOVERY = ACTUAL X 100~ 

THEORETICAL 

Where: ACTUAL = Actual Spike Value of the Sample 

THEORETICAL = Spike Standard + Original Sample Value 

2 * 

* Division by 2 because of a 1:1 ~pike to sample ratio 



PARAMETER UNITS 

TP ug/1 
TFP ug/1 
SRP ug/1 
N+N ug/1 
NH3 ug/1 
SRS ug/1 
CL mg/1 

PARAMETER N 

TP 59 
TFP 46 
SRP 49 
N+N 46 
NH3 43 
SRS 56 
CL 29 
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1985 CALCULATED SPIKE DIFFERENCES 

RANGE LIMIT ~ SAMPLES 
MEAN ST DEY N LOWER UPPER WITHIN RANGE 

-.64 .72 59 -2.80 1.52 100% 
-.92 .77 46 -3.21 1.38 100% 
1.33 1.47 49 -3.06 5.73 100% 

.17 11.04 46 -32.93 33.28 97.8% 
-.75 6.39 43 -19.93 18.43 100% 

-3.97 118.51 56 -359.50 351.56 100% 
-.16 .23 29 -.84 .52 1002: 

1985 PERCENT RECOVERY RESULTS 

MEAN PERCENT RECOVERY 

98.052: 
96.9U 

105.33% 
100.15% 

95.50% 
100.06% 
99.30S 

PERCENT RECOVERY RANGE 

91.78%- 102.972: 
89.98% - 100.90% 
97.86%- 128.71% 
95.95% - 112.36% 
73.97% - 148.57% 
92.09% - 109.43% 
97.99%- 102.57% 

Overall, the 1985 results indicate very good quality control. Once again, 
the high silica spike difference values are acceptable because of the 50 ug/1 
chart paper increment. However, the large percent recovery range of 73.97% to 
148.57% indicates a slight problem with ammonia. More effort will be taken to 
decrease airborne ammonia contamination and therefore increase the quality 
control of ammonia. 
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STANNOUS CHLORIDE VERSUS ASCORBIC ACID PHOSPHORUS METHOD 

From 197D through 1977 all open lake phosphorus measurements made by the 
Canada Centre for Inland Waters and Ohio St.ate University - CLEAR (Under 
contract to the US-EPA), ~tilized only the stannous chloride procedure. During 
the 1978 and 1979 Lake Erie Intensive Study both stannous chloride (CCIW) and 
ascorbic acid (US-EPA GLNPO) methods were employed on the open lake phosphorus 
analysis. Upon comparing the data bases, it was found that a significant 
difference was apparent between the two data sets (Rathke 1984). 

In order to resolve this discrepancy betwPen the data bases, a program was 
implemented during the 1985 field season designed to compare the two methods. 
The protocol was as follows:' 

1. All phosphorus samples (total, total filtered, and soluble reactive) w9re 
analyzed using the conventional stannous chloride procedure as was employed 
during the 1970 through 1977 open lak~ studies, 1978 and 1979 western basin 
nearshore, and the 1980 through 1982 open lake program. 

2. All total phosphorus samples would be re-analyzed using the ascorbic ~cid 
procedure employed by US-EPA GLNPO. The initial digestion of the raw sample 
was that used for the stannous chloride procedure. A comparison of the 
digestion procedure was not part of the plan. 

3. During two surveys (Surveys 5 and 8) total filtered phosphorus samples 
would be re-analyzed using the protocol as described for total phosphorus. 

The central and eastern basin data sets were combined and treated as one 
file. Only the paired phosphorus data was used i.e., samples which were 
analyzed by both stannous chloride and ascorbic acid methods. The BMDP 
statistical summaries are presented in Figures 35 and 36 with a summary table 
provided below: 

N 
MEAN 
MEDIAN 
MAXIMUM 
MINIMUM 
RANGE 
ST. DEV. 
25S 
75S 

COMPARISON OF THE STANNOUS CHLORIDE AND ASCORBIC ACID 
TOTAL PHOSPHORUS DATA 

STANNOUS CHLORIDE ASCORBIC ACID 

372 372 
12.0 (ST. ERR. 0.27) 11.9 (ST. ERR. 
10.6 (ST. ERR. 0.23) 10.4 (ST. ERR. 
34.5 39.0 
3.8 3.3 

30.7 35.8 
5.3 5.6 
8.6 8.2 

13.8 13.7 

0.29) 
0.26) 
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It is evfdent from this initial evaluation of the two data bases that the 
two methods produced nearly identical results. A survey by survey summary of 
the total phosphorus data was made and is presented as a modified notch block 
graph (Figure 37) which also shows the sim;larity of the two methods. 

Next. a data file was created by using the difference between the notched 
pairs: 

STANNOUS CHLORIDE - ASCORBIC ACID = DIFFERENCE (~) 

COMPARISON OF THE COMPUTED DIFFERENCES BETWEEN PAIRED STANNOUS CHLORIDE 
AND ASCORBIC ACID TOTAL PHOSPHORUS VALUES 

N 
MEAN 

MEDIAN 
MAXIMUM 
MINIMUM 

RANGE 
ST. DEY. 

25~ 
75~ 

363 
0.18 (ST.ER. 0.09) 
0.20 (ST.ER. 0.06) 
7.6 

-6.0 
13.6 

1.8 
-0.8 

1.1 

A 0.0 difference between the two methods (distinct value = 0.0) was reached 
when the cumulative percent of observations equaled 44.91 (Figure 38). In 
other words the negative values (ascorbic acid values greater than stannous 
chloride) represented 44.9% of the data. whne for 55.1S of the data the 
reverse was true. The positive mean and median results indicated that the 
stannous chloride values were slightly greater than the ascorbic acid values 
(0.18 ug/1). 

A t-test was used to determine if the two data sets were statistically 
significantly different (a= 0.05). 

The null hypcthesis was: H • X - Y "' 0 .. 

The test showed that these two methods were not statistically different. The 
results of the t-test indicated that total phosphoru•_ data employing these two 
procedures could be used interchangeably. However, this would be true only if 
the digestion procedure employed in this test was utilized. 
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Analyses from two surveys were used to test the compatibility of the 
methods for determining total filtered phosphorus. In general, total filtered 
phosphorus concentr·ations are approximately half the concentrations of total 
phosphorus. The procedure used to analyze the total phosphorus data was also 
employed to examine the total filtered phosphorus. Figures 39 and 40 present 
the BMDP statistical summaries for total filtered phosphorus data bases while 
the following table presents a sulll'llilry of the statistical information. 

N 
MEAN 
MEDIAN 
MAXIMUM 
MINIMUM 
RANGE 
ST. DEY. 
25S 
75% 

COMPARISON OF THE STANNOUS CHLORIDE AND ASCORBIC ACID 
TOTAL FILTERED PHOSPHORUS DATA 

STANNOUS CHLORIDE ASCORBIC ACID 

103 103 
6.4 {ST. ERR. 0.36) 5.6 {ST. ERR. 
6.1 {ST. ERR. 0.43) 4.5 (ST. ERR. 

14.7 l5.5 
0.3 0.3 

14.4 14.8 
3.6 3.4 
3.5 3.1 
8.9 8.1 

0.34) 
0.31) 

A survey by survey comparison is presented in Figure 41. It is evident that 
the difference noted in the two mean/median concentrations can be accounted for 
in the last survey. The stannous chloride results are 1 ug/1 greater than 
those determined using the ascorbic acid procedure. 

The computed difference between paired samples is shown in the following 
table. Figure 42 presents the complete BMDP file output, further illustrating 
the difference between the two data sets. Two thirds of the data (66.7%) 
showed that the stannous chloride procedure yielded higher concentrations than 
the ascorbic acid method. 

COMPARISON OF THE COMPUTED DIFFERENCES BETWEEN PAIRED STANNOUS CHLORIDE 
AND ASCORBIC ACID TOTAL FILTERED PHOSPHORUS VALUES 

N 
MEAN 

MEDIAN 
MAXIMUM 
MINIMUM 

RANGE 
ST. DEV. 

251 
75% 

102 
0.74 (ST.ER. 0.13) 
0.80 (ST.ER. 0.11) 
3.6 

-3.3 
6.9 
1.3 

-0.2 
1.8 

At-test indicated that a statistically significant difference existed between 
the two methods for the total filtered phosphorus analysis. The posHive mean 
(0.74 ug/1) indfcatd that the stannous chloride method produced total filtered 
phosphorus concentrations higher than the ascorbic acid method. The difference 
between the methods was only apparent during the last survey (Figure 41). 
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TABLE 1 

1985 LAKE ERIE OPEN LAKE WATER QUALITY SURVEY SCHEDULE 

BASIN SURVEY DATE JULIAN DATE JULIAN MID POINT 

EB,CB 1 MAY 15-MAY 17 135-137 136 

CB 2 JUNE 12-JUNE 13 163-:64 163 

EB,CB 3 JULY 2-JULY 4 183-185 184 

CB 4 JULY 24-JULY 25 205-206 205 

EB,CB 5 AUGUST 6-AUGUST 8 218-220 219 

CB INTER AUGUST 27 239 239 
COMPARISON 

CB 6 AUGUST 28-AUGUST 29 240-241 240 

EB,CB 7 SEPTEMBER 19-SEPTEMBER 21 262-264 263 

EB,CB B NOVEMBER 12-NOVEMBER 15 316-319 318 

EB = EASTERN BASIN 

CB = CENTRAL aASIN 



TABLE 2 

GEOGRAPHIC COORDINATES FOR THE 1985 
LAKE ERIE STATIONS 

-----------------------------------------------------------------
STATION BASIN LATITUDE LONGITUDE WATER DEPTH 

(N) (W) (m) 

-----------------------------------------------------------------
9 EB 423218 793700 46.6 

10 EB 424048 794130 31.8 

15 EB 423100 795336 60.2 

63 EB 422500 794800 45.3 

30 CB 422548 801218 20.5 

31 CB 421512 810624 21.3 

32 CB 420454 810042 21.5 

36 CB 415606 312842 22.9 

37 CB 420636 813430 23.9 

38 CB 421654 814018 21.6 

42 CB 415754 820230 22.2 

43 CB 414718 815642 22.6 

73 CB 415840 814525 24.1 

78 CB 420700 811500 22.5 

EB = EASTERN BASIN 

CB = CENTRAL BASIN 
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PARAMETER 

Specific 
Conductance 

Suspended 
Solids 

Temperature 

Transparency 

Turbidity 

A lka 1 i nity 

Chloride 

A111110nia 

Nitrate + 
Nitrite 

pH 

Di sso 1 ved 
Oxygen 

Soluble 
Reactive 
Phosphorus 

Total 
Phosphorus 

Total 
Filtered 
Phosphorus 

TABLE 3 
SYNOPSIS OF METHODS 

METHOD 

In situ probe (Interocean) 
Electrode (Beckman, YSI) 

Gravimetric, using Whatman 
GF/C glass fiber filters 

Thermistor (InterOcean) 
Mechanical Bathythermograph 
NBS Ca 1 i bra ted T hermome te r 

Secchi Disk 

Hach Turbidimeters 
(Model 2100A and Ratio) 

Titrimetric (.02N HCl) 

Ferricyanide, AAII 

Phenate Method, AAII 

Cadmium Reduction, AAII 

Electrode (lnterOcean, 
Martek, Orion) 

Electrode ( InterOcean, 
Titrimetric (Winkler azide 
modification) 

Stannous Chloride, AAII 

Persulfate Digestion, 
Stannous Chloride 

Persulfate Digestion, 
Stannous Chloride, AAII 

RANGE 

0-lOOOumhos/cm 

1-10,000 mg/1 

0-35 degrees"C 

NA 

0-1000 NTV 

0-250 mg/1 CaCOJ 

• 5-50 mg Cl /1 

0.5-100 ug Nil 
1. 0-200 ug N/1 
2.0-400 ug N/1 

.005-1 mg N/1 

0-14 

0-20 mg 0211 

. 5-50 ug P/1 

. 5-50 ug/1 
1.0-100 ug 

DETECTION 
LIMIT 

2 umhos 
n 

.01 mg 

0.2 degrees·c 

.Olm 

.02 NTV 

.5 mg/1 

.5 mg/1 

.5 ug/1 
1.0 ug/1 
2.0 ugtl 

.005 mg/1 

0.1 

0.05 mg 02/1 

. 5 ug/1 

.5 ug/1 
1.0 ug/1 

Expanded further by Machine 
or Manual Dilutions 
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PARAMETER 

Dissolved 
Reactive 
Silicate 

Chlorophyll 

PhE:op i gment 

Kjeldahl 
Nitrogen 

Particulate 
Organic 
Nitrogen 

Particulate 
Organic 
Carbon 

Phyto-
plankton 

Zooplankton 

TABLE 3 (CONTINUED) 
SYNOPSIS OF METHODS 

METHOD RANGE 

Molibdosilicate-Ascorbic .03-5.00 mg 
Acfd-O~alic Acid, AAII Si02/l 

Acetone extinction 0-50 ug/1 
Varian Spectrophotometer 

Acetone extinction 
Varian SJ)('ctrophotometer 0-50 ug/1 

Analysis performed by 
US EPA 

Perkin-Elmer Model 240 0-5000 mg N 
Elemental Analyzer 

Perkin-Elmer Model 240 0-5000 mg C 
Elemental Analyzer 

Optical examination macro + 
(Collected w/ Niskin l:iottle, nanoplankton 
Preserved w/ Lugolsl 

Optical examination .075 nm 
(64 u net, CaC03 formalin + 
sucrose) 

DETECTION 
LIMIT 

.03 mg/1 

.02 ug/1 

.04 ug/1 

.002 mg 

.005 mg 

species 

species 
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TABLE 4 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 1 
MAY 15 - MAY 17 

EPI MI::AN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

HYPO MEAN 
STD. ERR. 
to£ DIAN 
Q1 
QJ 
N 

SURVEY 2 
JUNE 12 - JUNE 13 

EPI MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

HYPO MEAN 
STD. ERR. 
!'£DIAN 
Q1 
Q3 
N 

PH 
(SU) 

8.22 
0.02 
8.25 
8.19 
8.27 

20 

8.00 
0.02 
7.99 
7.91 
8.09 

20 

8.19 
0.02 
8.18 
8.14 
8.27 

21 

7.68 
0.06 
7.61 
7.57 
7.74 
9 

ALK 
PHEN 

(MG/L) 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

ALK 
TOT. 

(MG/L) 

95.54 
0.34 

95.70 
94.80 
95.50 
20 

95.59 
0.39 

96.15 
94.40 
96.50 
20 

93.13 
0.43 

93.10 
91.40 
94.00 
21 

94.55 
0.41 

94.00 
94.00 
95.70 
9 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

$URVEY /DATE DEPTH STATISTICS 

SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

SURVEY 4 
JULY 24 - JULY 25 

EPI MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
Ql 
Q3 
N 

PH 
( su) 

8.33 
0.01 
8.35 
8.32 
8.37 

30 

7.52 
0.03 
7.55 
7.42 
7.59 

12 

8.43 
0.02 
8.48 
8.32 
8.52 

30 

7.41 
0.02 
7.41 
7.34 
7.49 

19 

ALK 
PHEN 

(MG/L) 

4.94 
0.35 
5.20 
4.40 
6.10 
9 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

5.20 
0.22 
5.30 
4.40 
6.20 

30 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

ALK 
TOT. 

(MG/L) 

95.14 
0.25 

95.70 
94.00 
95.90 
30 

95.92 
0.49 

95.70 
94.85 
97.00 
12 

95.65 
0.30 

95.90 
95.00 
96.80 
30 

97.59 
0.22 

97.70 
95.80 
98.60 
19 



TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE OEPTH STATISTICS 

SURVEY 5 
AUG. 6 - AUG. 8 

EPI MEAN 
STD. ERR. 
MEDIAN 
Ql 
Q3 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
01 
Q3 
N 

SURVEY 6 
AUG. 28 - AUG. 29 

EPI MEAN 
STO. ERR. 
MEDIAN 
Q1 
Q3 
N 

HYPO MEAN 
STO. ERR. 
MEDIAN 
01 
Q3 
N 

PH 
( su) 

8.33 
0.01 
8.34 
8.28 
8.39 

30 

7.21 
0.06 
7.14 
7.09 
7.23 
8 

8.58 
0.02 
8.57 
8.53 
8.61 

30 

7.44 
0.03 
7.43 
7.38 
7.50 

10 

ALK 
PHfi~ 

(MG/L) 

4.31 
0.33 
4.10 
3.00 
5.10 

23 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

4.50 
0.16 
4.00 
4.00 
5.00 

30 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

ALK 
TOT. 

(MG/L) 

90.91 
3.19 

94.40 
92.40 
95.40 
30 

83.22 
12.05 
95.40 
92.40 
96.90 
8 

96.87 
0.22 

96.50 
96.50 
97.50 
30 

104.00 
0.64 

104.00 
102.50 
105.50 

10 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 7 
SEPT. 19- SEPT. 21 

EP I 

HYPO 

SURVEY 8 
NOV. 12- NOV. 15 

EPI 

MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

MEAN 
STO. ERR. 
MEDIAN 
Q1 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

PH 
(SU) 

8.35 
0.07 
8.47 
8.37 
8.56 

34 

7.33 
0.02 
7.33 
7.30 
7.38 
6 

8.02 
0.01 
8.01 
7.98 
8.05 

30 

ALK 
PHEN 

(MG/L) 

3.07 
0.31 
3.00 
2.00 
4.00 

29 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

1.71 
0.20 
1.50 
1.00 
2.00 

27 

ALK 
TOT. 

(MG/L) 

98.48 
0. 71 

97.00 
96.50 
99.50 
34 

108.10 
0.85 

107.10 
106.60 
109.60 

6 

97.37 
0.26 

97.50 
97.00 
98.50 
30 

PAGE 56 



• 

TAALE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 1 
MAY 15 - MAY 17 

EPI MEAN 10.87 
STD. ERR. 0.14 
MEDIAN 10.95 
Q1 10.40 
Q3 10.24 
N 2U 

HYPO MEAN 7.45 
ST!'l. ERR. 0.15 
MEDIAN 7.35 
Q1 6.95 
Q3 7.85 
N 20 

SURVEY 2 
JUNE 12 - JUNE 13 

t:P I MEAN 14.79 
STD. ERR. 0.12 
MEDIAN 14.60 
Q1 14.40 
Q3 15.40 
N 21 

HYPO MEMl 9. 77 
STO. ERR. 0.47 
MEDIAN 9.50 
Ql 8. 70 
QJ 10.10 
N 9 

DO 
(MG/Ll 

~~.57 

0.20 
12.50 
11.85 
12.95 
20 

12.11 
0.15 

12.20 
11.60 
12.60 
20 

10.04 
0.13 

10.00 
9.60 

10.20 
21 

8.38 
0.27 
8.60 
7.80 
9.00 
9 

DO SAT. COND.CR 
(%) (UMHOS) 

112.01 263.25 
1.62 0.86 

111.65 264.00 
105.80 261.50 
114.39 265.50 

20 20 

101.42 265.40 
1.30 0. 70 

101.33 264.50 
98.04 263.50 

104.92 267.00 
20 20 

96.54 269.52 
1.10 1.37 

95.84 270.00 
93.51 269.00 
98.18 272.00 
21 21 

73.27 273.22 
2.61 2.39 

73.82 273.00 
67.80 270.00 
77.70. 277.00 
9 9 
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TABLE 4 (CONTINUED) 

1985 CE~TRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 18.31 
STD. ERR. 0.18 
MEDIAN 18.60 
Q1 17.60 
QJ 19.00 
N 30 

HYPO MEAN 12.10 
STD. ERR. 0.34 
MEDIAN 11.95 
Q1 11.00 
Q3 13.20 
N 12 

SURVEY 4 
JULY 24 - JULY 25 

EP I MEAN 21.70 
STD. ERR. 0.10 
MEDIAN 21.50 
Q1 21.40 
Q3 21.90 
N 30 

HYPO MEAN 13.61 
STD. ERR. 0.16 
MEDIAN 13.30 
Q1 13.00 
Q3 14.40 
N 19 

DO 
(MG/L) 

9.18 
0.06 
9.30 
9.10 
9.40 

30 

5.66 
0.21 
5.65 
5.35 
6.10 

12 

8.99 
0.05 
8.95 
8.80 
9.20 

30 

4.13 
0.28 
4.20 
3.00 
5.40 

19 

DO SAT. COND.CR 
( %) (UMHOS) 

95.22 269.40 
0.74 0.52 

96.42 270.00 
92.82 268.00 
98.84 271.00 
30 30 

51.74 275.25 
2.13 0.74 

50.54 275.50 
47.99 273.50 
56.97 277.50 
12 12 

100.52 268.43 
0.67 1.04 

100.38 268.00 
100.31 266.00 
103.31 271.00 

30 30 

38.85 276.95 
2.68 0.84 

38.92 277.00 
28.69 276.00 
50.63 279.00 
19 19 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 5 
AUG. 6 - AUG. 8 

EPI MEAN 22.03 
STD. ERR. 0.03 
MEDIAN 22.00 
01 22.00 
QJ 22.20 
N 30 

HYPO MEAN 14.15 
STO. ERR. 0.25 
MEDIAN 14.30 
01 13.50 
OJ 14.50 
N 8 

SURVEY 6 
AUG. 28 - AUG. 29 

EP I MEAN 22.27 
STD. ERR. 0.03 
MEDIAN 22.30 
Q1 22.20 
QJ 22.40 
N 30 

HYPO MEAN 15.66 
STD. ERR. 0.51 
MEDIAN 15.65 
Q1 14.70 
Q3 17.00 
N 10 

DO 
(MG/L) 

8.40 
0.29 
8.70 
8.50 
8.80 

30 

1. 75 
0.33 
1.45 
1.10 
2.30 
8 

8.23 
0.04 
8.20 
8.00 
8.50 

30 

0.33 
0.11 
0.20 
0.10 
0.60 

10 

DO SAT. COND.CR 
(I) (UMHOSl 

94.68 267.10 
3.29 0.79 

98.09 267.00 
95.72 264.00 
99.1 \) 269.00 
"" .3v Jf) 

16.68 276.50 
3.24 1.02 

13.68 277.00 
10.37 275.00 
21.82 278.50 
8 8 

93.32 267.20 
0.49 0.50 

93.11 267.00 
90.73 266.00 
96.18 269.00 
30 30 

3.29 279.80 
1.07 1.03 
1.93 280.50 
0.97 276.00 
5.88 282.00 

10 10 

PAGE 59 



TABLE 4 {CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 7 
SEPT. 19- SEPT. 21 

EPI MEAN 20.36 
STD. ERR. 0.32 
MEDIAN 20.90 
01 20.70 
Q3 21.10 
N 34 

HYPO MEAN 15.57 
STD. ERR. 0.18 
MEDIAN 15.56 
01 15.30 
Q3 16.00 
N 6 

SURVEY 8 
NOV . 12 - NOV . 15 

EPI MEAN 12.26 
STO. ERR. 0.05 
MEDIAN 12.25 
01 12.20 
Q3 12.50 
N 30 

DO 
(MG/L) 

7.49 
0.48 
8.40 
8.00 
8.60 

34 

0.10 
0.05 
0.05 
0.00 
0.20 
6 

10.19 
0.44 

10.20 
10.00 
10.40 
30 

DO SAT. COND.CR 
{%) {UMHOS) 

82.49 268.97 
5.29 1.18 

92.41 268.00 
87.40 267.00 
95.94 269.00 
34 34 

0.98 282.83 
0.51 1.25 
0.49 282.50 
0.00 281.00 
1. 97 284.00 
6 6 

93.26 266.10 
0.36 0.88 

93.61 267.00 
91.80 264.00 
95.08 269.00 
30 30 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 1 
MAY 15 - MAY 17 

EP I MEAN 
STD. ERR. 
MEDIAN 
01 
OJ 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
01 
OJ 
N 

SURVEY 2 
JUNE 12 - JUNE 13 

EPI MEAN 
STD. ERR. 
ro£D IAN 
Ql 
03 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
Ql 
Q3 
N 

TSS 
(MG/L) 

1.33 
0.07 
1.25 
1.17 
1.47 

18 

2.43 
0.66 
1.63 
1.21 
1.80 

18 

1.06 
0.09 
1.00 
0.69 
1.35 

20 

3.08 
0.38 
2.96 
2.2J 
4.00 
9 

RS 
(MG/L) 

0.63 
0.05 
0.55 
0.51 
0.73 

18 

1.63 
0.53 
0.95 
0.64 
1.19 

18 

0.47 
0.08 
0.31 
0.14 
0.79 

20 

2.18 
0.37 
2.52 
1.24 
3.11 
9 

vs 
(MG/L) 

0.70 
0.03 
0.68 
0.58 
0.80 

18 

0.80 
0.14 
0.63 
0.52 
0.75 

18 

0.60 
0.03 
0.60 
0.51 
0.57 

20 

0.94 
0.06 
0.89 
0.79 
1.06 
9 

PERVS 
(%) 

53.00 
1. 72 

52.67 
56.91 
45.70 
18 

40.87 
2.76 

41.28 
30.06 
47.22 
18 

62.15 
4.61 

59.84 
40.19 
79.12 
20 

33.86 
4.04 

27.36 
23.65 
47.53 

9 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 
STD. ERR. 
MEDIAN 
Q1 
QJ 
N 

HYPO MEAN 
STD. ERR. 
ME DIM 
Ql 
03 
N 

SURVEY 4 
JULY 24 - JULY 25 

EP I MEAN 
STD. ERR. 
MEDIAN 
Ql 
QJ 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
Ql 
QJ 
N 

TSS 
(MG/L) 

0.70 
0.06 
0.57 
0.48 
0.83 

29 

2.22 
0.20 
2.38 
1. 70 
2.78 

12 

0.63 
0.04 
0.57 
0.48 
0.67 

27 

3.22 
1.20 
2.06 
1.63 
2.45 

19 

RS 
(MG/L) 

0.28 
0.05 
0.19 
0.12 
0.38 

29 

1.49 
0.16 
1.49 
0.97 
1.98 

12 

0.17 
0.02 
0.12 
0.10 
0.19 

27 

2.40 
1.03 
1.41 
1.04 
1. 79 

19 

vs 
(MG/L) 

0.42 
0.03 
0.42 
0.34 
0.47 

29 

0. 73 
0.09 
0.72 
0.53 
0.84 

12 

0.46 
0.03 
0.46 
0.34 
0.55 

27 

0.82 
0.19 
0.62 
0.49 
0.64 

19 

PERVS 
(%) 

64.61 
3.28 

65.06 
55.42 
73.53 
29 

33.53 
2.94 

31.13 
27.62 
35.58 
17. 

74.41 
2.38 

75.61 
69.78 
83.61 
"7 

30.85 
2.64 

26.54 
24.02 
36.47 
19 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS TSS 
(MG/L) 

RS 
(MG/L) 

vs 
(MG/L) 

PERVS 
(%) 

------------------------------------------------------------------------------
SURVEY 5 
AUG. 5 - AUG. 8 

EPI MEAN 0.73 0.16 0.57 78.11 
STD. ERR. 0.05 0.02 0.05 2.83 
MEDIAN 0.68 0.12 0.55 83.33 
Q1 0.58 0.08 0.47 72.97 
Q3 0.80 0.20 0.54 87.50 
N 29 29 29 29 

HYPO MEAN 2.76 1.96 0.81 36.75 
STD. ERR. 0.48 0.46 ().05 8.93 
MEDIAN 2.46 1. 76 0.81 30.58 
Q1 2.18 1.49 0.59 24.40 
Q3 3.32 2.51 0.93 37.80 
N 7 7 7 7 

SURVEY 6 
AUG. 28 - AUG. 29 

EPI MEAN 0.95 0.20 0.75 79.02 
STD. ERR. 0.04 0.02 0.03 1.77 
MEDIAN 0.95 0.19 0.72 80.71 
Q1 0.87 0.12 0.63 72.59 
Q3 1.08 0.27 0.86 85.73 
N 30 30 30 30 

HYPO MEAN 2.15 1.46 0.70 36.88 
STD. ERR. 0.41 0.37 0.08 3.23 
MEDIAN 1.89 1.20 0.59 34.80 
Q1 1.12 0.58 0.53 28.73 
Q3 2.68 1.91 0.77 48.21 
N 10 10 10 10 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASH! MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 7 
SEPT. 19- SEPT. 21 

EPI MEAN 
STD. ERR. 
MEDIAN 
01 
Q3 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
01 
Q3 
N 

SURVEY 8 
NOV . 12 - NOV. 15 

EPI MEAN 
STD. ERR. 
MEDIAN 
Q1 
03 
N 

TSS 
(MG/L) 

1.64 
0.11 
1.56 
1.12 
2.03 

34 

2.24 
0.40 
1.93 
1.63 
2.39 
6 

4.15 
0.37 
4.01 
2.10 
5.40 

30 

RS 
(MG/L) 

0.80 
0.10 
0.67 
0.41 
1.00 

34 

1.45 
0.38 
1.29 
1.10 
1.44 
6 

3.14 
0.32 
2.76 
1.55 
3.84 

30 

vs 
(MG/L} 

O.B4 
0.10 
0.86 
0.60 
1.04 

34 

0.79 
0.14 
0.88 
0.62 
1.03 
6 

1.01 
0.08 
0.84 
0.66 
1.41 

30 

PERVS 
(%) 

55.08 
2.96 

54.28 
44.00 
65.87 
34 

38.21 
8.65 

37.28 
22.76 
47.23 
6 

26.92 
1. 61 

24.67 
20.47 
34.44 
30 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS CHLA 
CORR. 
( UGIL) 

SURVEY 1 
MAY 15 - MAY 17 

EPI MEAN 2.18 
STD. ERR. 0.15 
MEDIAN 2.25 
Ql 1.96 
Q3 2.55 
N 20 

HYPO MEAN 2.16 
STD. ERR. 0.13 
MEDIAN 2.20 
Ql 1. 73 
QJ 2.42 
N 20 

SURVEY 2 
JUNE 12 - JUNE 13 

EPI MEAN 1.00 
STD. ERR. 0.09 
MEDIAN 1.09 
01 0.69 
03 1.35 
N 21 

HYPO MEAN 1.14 
STD. ERR. 0.19 
MEDIAN 0.90 
Ql 0.80 
QJ 1.67 
N 9 

PHEO. 
(UG/U 

0.56 
0.13 
0.38 
0.21 
0.68 

20 

0.59 
0.11 
0.41 
0.34 
0.73 

20 

0.85 
0.14 
0.61 
0.35 
1.26 

21 

2.25 
0.50 
1.97 
1.66 
2.27 
9 

TURBID 
(NTU) 

1.22 
0.07 
1.10 
1.00 
1.45 

20 

2.63 
1.05 
1.35 
1.10 
1. 70 

20 

0.96 
0.13 
0.60 
0.50 
1.50 

21 

3.03 
0.40 
3.50 
2.30 
3.80 
9 

SECCHI 
(METER) 

3.66 
0.28 
3.55 
3.10 
3.80 
8 

tM 
NA 
NA 
NA 
NA 
NA 

3.90 
0.21 
3.80 
3.60 
4.30 
3 

NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS CHLA 
CORR. 
( UG/L) 

SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 1.18 
STD. ERR. 0.19 
MEDIAN 0.95 
Ql 0.64 
Q3 1.29 
N 28 

HYPO MEAN 0.91 
STD. ERR. 0.14 
MEDIAN 0.79 
Q1 0.58 
Q3 1.22 
N 12 

SUR~EY 4 
JULY 24 - JULY 25 

EPI MEAN 2.14 
STO. ERR. 0.16 
MEDIAN 1.93 
Q1 1.48 
Q3 2.58 
N 30 

HYPO MEAN 1.64 
STD. ERR. 0.89 
rED IAN 1.80 
Q1 1.50 
Q3 2.10 
N 19 

PHEO. 
(UG/L) 

0.60 
0.16 
0.39 
0.16 
0.82 

30 

1.12 
0.22 
0.96 
0.56 
1.55 

12 

0.50 
0.10 
0.34 
0.20 
0.65 

30 

2.44 
1.03 
1.21 
0.75 
1.92 

19 

TURBID 
(NTU) 

0.64 
0.10 
0.45 
0.30 
0.60 

30 

2.28 
0.23 
2.35 
1.85 
2.75 

12 

0.46 
0.04 
0.40 
0.20 
0.60 

30 

2.68 
0.89 
1.80 
1.50 
2.10 

19 

SECCHI 
(METER) 

7.53 
0.87 
7.30 
7.00 
9.30 
7 

NA 
NA 
NA 
NA 
NA 
NA 

7.88 
0.41 
7.55 
6.90 
8.70 
8 

NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DAlE DEPTH STATISTICS CHLA 
CORR. 
(UG/L) 

SURVEY 5 
AUG. 6 - AUG. 8 

EPI MEAN 2.81 
STD. ERR. 0.14 
MEDIAN 2.61 
Q1 2.24 
Q3 3.18 
N 30 

HYPO MEAN 2.49 
STD. ERR. 0.88 
MEDIAN 1.17 
Ql 0.81 
Q3 4.01 
N 7 

SURVEY 6 
AUG • 28 - AUG . 29 

EPI MEAN 2.70 
STD. ERR. 0.14 
fo£DIAN 2.68 
Ql 2.31 
Q3 3.14 
N 30 

HYPO MEAN 0.58 
STD. ERR. 0.11 
MEDIAN 0.53 
Q1 0.31 
Q3 0.69 
N 10 

PHEO. 
( UG/L) 

0.80 
0.10 
0.63 
0.44 
0.94 

30 

4.55 
0.79 
4.37 
2.77 
6.55 
7 

1.46 
0.18 
1.05 
0.79 
1.67 

30 

1.66 
0.44 
1.33 
0.51 
2.31 

lJ 

TURBID 
(NTU) 

0.40 
0.01 
0.40 
0.40 
0.40 

30 

2.61 
0.51 
2.45 
1.60 
3.65 
8 

0.49 
0.02 
0.50 
0.40 
0.60 

30 

2.43 
0.57 
2.10 
0.80 
3.30 

10 

SECCHI 
(METER) 

6. 73 
0.23 
6.65 
6.30 
7.20 
6 

NA 
NA 
NA 
NA 
NA 
NA 

4.33 
0.27 
4.20 
3.90 
4.50 
7 

NA 
NA 
NA 
NA 
NA 
NA 
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T4BLE 4 (CONTINUED) 

1985 CENTRAL BASIN ME4N/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DAlE DEPTH STATISTICS CHLA 
CORR. 
( UG/L) 

SURVEY 7 
SEPT. 19- SEPT. 21 

EP I MEAN 7.24 
STD. ERR. 2.03 
MEDIAN 5.16 
Ql 3.94 
03 6.03 
N 34 

HYPO MEAN 2.07 
STD. ERR. 0.51 
MEDIAN 1. 76 
Ql 1. 29 
Q3 2.31 
N 6 

SURVEY 8 
NOV . 12 - NOV . 15 

EPI MEAN 4.70 
STD. ERR. 0.36 
MEDIAN 2.90 
Ql 1.80 
QJ 4.40 
N 30 

PHEO. 
( UGIL) 

1. 76 
0.39 
1.32 
1.13 
1.55 

34 

1.34 
0.49 
0.88 
0.81 
1.30 
6 

4.39 
0.45 
4.20 
2.45 
5.04 

30 

TURBID 
(NTU) 

1.01 
0.92 
0.85 
0.70 
1.20 

34 

1.38 
0.27 
1.05 
1.0~ 
1.50 
6 

3.50 
0.36 
2.90 
1.80 
4.40 

30 

SECCHI 
(METER) 

4.40 
0.20 
4.40 
4.20 
4.60 
5 

NA 
NA 
NA 
NA 
NA 
NA 

2.72 
0.61 
3.15 
1.85 
3.60 
4 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS NITRATE AMMO MIA KJELDAHL SOLUBLE 

NITRITE NITROGEN NITROGEN SILICA 
(UG/L) (UG/L) ( UG/L) (UG/L) 

------------------------------------------------------------------------------
SURVEY 1 
MAY 15 - MAY 17 

EPI MEAN 177.1 2.1 255.0 120.3 
STD. ERR. 6.5 0.6 75.0 13.8 
MEDIAN 170.0 1.5 255.0 104.5 
01 158.0 1.0 180.0 75.0 
03 197 .o 2.5 330.0 138.5 
N 20 19 2 20 

HYPO MEAN 183.0 6.7 NA 150.4 
STD. ERR. 5.9 1.2 NA 20.6 
MEDIAN 180.0 7.3 NA 150.0 
Q1 166.5 0.5 NA 75.0 
Q3 187.0 10.5 NA 224.0 
N 20 19 NA 19 

SURVEY 2 
JUNE 12 - JUNE 13 

EPI MEAN 283.4 11.2 248.6 320.7 
STD. ERR. 31.3 1.5 17.0 22.9 
MEDIAN 177.0 9.6 220.0 300.0 
Q1 164.0 7.9 200.0 288.0 
Q3 465.0 14.7 270.0 349.0 
N 21 21 21 21 

HYPO MEAN 253.8 25.3 308.9 627.3 
STD. ERR. 25.6 4.0 32.9 108.7 
MEDIAN 202.0 22.4 280.0 744.0 
01 199.0 20.2 260.0 450.0 
Q3 281.0 28.1 310.0 855.0 
N 9 9 9 9 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS NITRATE AMMOMIA KJELOAHL SOLUBLE 

NITRITE NITROGEN NITROGEN SILICA 
(UG/L) (UG/L) (UG/L) (UG/L) 

------------------------------------------------------------------------------
SURVEY 3 
JULY 2 - JULY 4 

EP I MEAN 215.3 8.4 126.9 268.4 
STD. ERR. 18.8 1.7 10.9 17.6 
MEDIAN 162.5 6. 7 BO.O 254.0 
Q1 145.0 4.4 80.0 205.0 
Q3 252.0 8.2 170.0 284.0 
N 30 30 29 30 

HYPO MEAN 228.0 53.1 179.2 1216.9 
STD. ERR. 11.8 28.4 24.4 60.3 
MEDIAN 216.5 25.9 160.0 1224.0 
Q1 194.0 18.1 120.0 1084.5 
QJ 273.5 32.0 240.0 1366.0 
N 12 12 12 12 

SURVEY 4 
JULY 24 - JULY 25 

EPI MEAN 198.0 5.2 212.3 410.1 
STD. ERR. 10.8 0.7 11.5 16.9 
MEDIAN 180.0 4.3 215.0 423.5 
Q1 157.0 2.5 170.0 350.0 
Q3 200.0 5.8 240.0 475.0 
N 30 30 30 30 

HYPO MEAN 244.2 25.7 237.8 1664.5 
STD. ERR. 9.8 2.4 31.2 91.0 
MEDIAN 242.0 28.0 220.0 1767.0 
Q1 215.0 20.7 170.0 1435.0 
Q3 250.0 29.5 240.0 1910.0 
N 19 19 18 19 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS NITRATE AMMOMIA KJELDAHL SOLUBLE 

NITRITE NITROGEN NITROGEN SILICA 
(UG/L) (UG/L) (UG/Ll (UG/L} 

------------------------------------------------------------------------------
SURVEY 5 
AUG. 6 - AUG. 8 

EPI MEAN 197.2 7.3 154.3 312.0 
STD. ERR. 5.3 0.5 12.0 12.2 
MEDIAN 200.5 6.8 160.0 310.0 
Q1 186.0 5.4 110.0 265.0 
QJ 218.0 8.0 180.0 375.0 
N 30 29 30 27 

HYPO MEAN 26?.6 9.6 167.5 2740.0 
STD. ERR. 10.6 0.8 16.2 93.0 
MEDIAN 267.5 10.6 160.0 2765.0 
Ql 239.0 8.2 150.0 2557.0 
03 283.0 11.4 170.0 2974.0 
N 8 8 8 7 

SURVEY 6 
AUG. 28 - AUG. 29 

EPI MEAN 173.5 18.1 219.6 819.0 
STD. ERR. 6.9 8.4 20.3 169.4 
MEDIAN 175.5 7.8 200.0 590.0 
Q1 163.0 5.7 170.0 502.5 
QJ 199.0 10.7 260.0 651.5 
N 32 32 25 32 

HYPO MEAN 69.8 87.5 348.8 4415.2 
STD. ERR. 24.6 16.2 48.2 223.4 
MEDIAN 21.0 76.4 345.0 4466.0 
Q1 15.0 45.5 260.0 4229.0 
03 153.0 118.9 440.0 4822.(1 
N 9 9 8 9 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS NITRATE AMMOMIA KJELDAHL SOLUBLE 

NITRITE NITROGEN NITROGEN SILICA 
(UG/L) (UG/L) ( UG/Ll ( UG/L) 

------------------------------------------------------------------------------
SURVEY 1 
SEPT. 19 - SEPT. 21 

EPI MEAN 121.6 8.0 312.4 370.0 
STD. ERR. 5.1 0.7 27.0 22.1 
MEDIAN 125.0 7.1 320.0 360.0 
Q1 114.0 5.4 240.0 280.0 
Q3 135.0 10.4 410.0 460.0 
N 29 29 25 29 

HYPO MEAN 2.5 228.3 266.7 4740.8 
STD. ERR. 0.9 23.0 12.0 266.1 
MEDIAN 2.0 211.4 260.0 4919.0 
Q1 1.5 181.1 250.0 4167.0 
Q3 3.5 291.1 290.0 4980.0 
N 4 6 3 6 

SURVEY 8 
NOV . 12 - NOV . 15 

EPI MEAN 121.5 21.3 199.3 389.8 
STD. ERR. 4.4 4.9 17.3 23.3 
MEDIAN 128.0 15.1 195.0 393.0 
Ql 115.0 13.1 150.0 312.0 
Q3 133.0 18.0 240.0 491.0 
N 30 30 30 30 



PAGE 73 

TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TOTAL TOTAL SOLUBLE TOTAL 

PHOSPHORUS FILTERED REACTIVE CHLORIDE 
PHOSPHORUS PHOSPHORUS 

(UG/L) ( UGIL) (UG/L) (MG/L) 
------------------------------------------------------------------------------
SURVEY 1 
MAY 15 - MAY 17 

EPI MEAN 9.9 4.6 4.5 14.6 
STD. ERR. 0.4 0.2 1.0 0.2 
MEDIAN 9.7 4.6 4.0 14.4 
Ql 8.7 3.9 1.4 14.0 
Q3 11.2 5.3 5.9 15.0 
N 20 20 14 20 

HYPO MEAN 10.4 5.3 5.7 14.3 
STD. ERR. 0.6 0.2 1.5 0.2 
MEDIAN 9.8 5.0 4.0 14.1 
Q1 9.0 4.6 0.9 13.8 
03 11.1 6.0 6.8 14.9 
N !0 20 17 20 

SURVEY 2 
JUNE 12 - JUNE 13 

EPI MEAN 10.7 5.6 2.5 15.1 
STD. ERR. 0.6 0.6 0.2 0.2 
MEDlAN 9.8 4.1 2.9 15.0 
Q1 8.9 3.4 1.8 14.0 
Q3 13.0 7.9 3.2 16.0 
N 21 21 21 21 

HYPO MEAN 17.7 7.2 4.3 15.0 
STD. ERR. 1.2 0.9 0.9 0.3 
MEDIAN 17.2 6.0 2.5 15.3 
Q1 15.3 5.6 2.2 14.2 
Q3 21.0 9.9 7.2 15.5 
N 8 9 9 9 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TOTAL TOTAL SOLUBLE TOTAL 

PHOSPHORUS FILTERED REACTIVE CHLORIDE 
PHOSPHORUS PHOSPHORUS 

(UG/L) (UG/L) (UG/Ll ( MG/L) 
------------------------------------------------------------------------------
SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 7.8 4.9 1.0 15 .1 
STD. ERR. 0.5 0.3 0.1 0.1 
MEDIAN 7.8 4.7 0.8 14.9 
Q1 6.4 3.7 0.5 14.6 
03 8.4 5.6 1.0 15.7 
N 30 27 30 30 

HYPO MEAN 13.5 6.5 1.7 15.0 
STD. ERR. 0.8 0.5 0.1 0.2 
MEDIAN 13.9 5.6 1.5 14.8 
Q1 12.7 5.2 1.4 14.5 
QJ 15.0 8.0 2.0 15.3 
N 10 11 12 11 

SURVEY 4 
JULY 24 - JULY 25 

EP I MEAN 9.9 4.4 1.2 14.8 
STD. ERR. 0.9 0.2 0.1 0.1 
MEDIAN 9.1 4.2 1.1 14.9 
01 7.9 3.7 0.9 14.7 
Q3 10.8 4.8 1.4 15.0 
N 30 29 30 30 

HYPO MEAN 13.6 6.0 2.0 14.8 
STD. ERR. 1.4 0.3 0.2 0.1 
MEDIAN 13.2 5.8 2.0 14.7 
Ql 10.1 5.0 1.4 14.6 
Q3 14.6 7.1 2.4 15.0 
N 19 19 19 19 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENrS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TOTAL TOTAL SOLUBLE TOTAL 

PHOSPHORUS FILTERED REACTIVE CHLORIDE 
PHOSPHORUS PHOSPHORUS 

(UG/l) ( UG/L) (UG/L) (MG/L) 

------------------------------------------------------------------------------
SURVEY 5 
~UG. 6 - ~UG. 8 

EPI MEAN 9.9 4.2 1.2 15.1 
STD. ERR. 0.3 0.3 0.2 0.1 
MEDIAN 9.4 4.0 1.3 15.0 
Q1 8.6 3.2 0.3 14.9 
Q3 11.2 4.7 l.S 15.5 
N 30 30 26 30 

HYPO MEAN 21.6 9.8 3.3 14.8 
STD. ERR. 3.0 1.5 0.7 0.1 
MEDIAN 23.3 10.4 3.1 14.8 
Q1 14.3 5.6 1.6 14.7 
Q3 27.1 13.4 5.3 15.0 
N 8 8 8 8 

SURVEY 6 
AUG. 28 - AUG. 29 

EPI MEAN 22.6 14.9 6.4 15.3 
STD. ERR. 8.9 6.7 3.6 0.1 
MEDIAN 12.2 7.6 2.2 15.3 
Q1 11.1 6.0 2.0 15.0 
Q3 14.2 8.4 2.6 15.5 
N 32 32 32 32 

HYPO MEAN 120.5 86.1 50.2 15.3 
STD. ERR. 29.0 19.8 11.5 0.2 
MEDIAN 101.4 66.6 40.2 15.1 
Q1 52.4 45.8 28.0 15.0 
Q3 158.0 127.2 72.8 15.2 
N 9 9 9 9 
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TABLE 4 (CONTINUED) 

1985 CENTRAL BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TOTAL TOTAL SOLUBLE TOTAL 

PHOSPHORUS FILTERED REACTIVE CHLORIDE 
PHOSPHORUS PHOSPHORUS 

(UG/L) (UG/L) (UG!L) (MG/L) 
------------------------------------------------------------------------------
SURVEY 7 
SEPT. 19 - SEPT. 21 

EP I MEAN 16.0 6.7 1.9 15.6 
STil. ERR. 0.6 0.6 0.2 0.2 
MEDIAN 15.9 7.2 1.8 15.3 
Q1 14.8 5.6 1.1 15.1 
Q3 17.3 8.4 2.4 15.5 
N 26 26 29 30 

HYPO MEAN 141.6 118.6 59.0 15.2 
STD. ERR. 41.7 32.0 17.1 0.2 
MEDIAN 118.5 107.5 59.7 15.3 
Ql 68.4 62.6 16.5 14.7 
Q3 196.2 182.7 99.4 15.7 
N 6 6 6 6 

SURVEY 8 
NOV. 12 - NOV. 15 

EPI MEAN 23.0 10.3 4.2 14.7 
STD. ERR. 1.0 0.4 0.2 0.1 
MEDIAN 23.5 9.8 4.3 14.8 
Ql 18.9 8.9 3.8 14.4 
03 26.6 11.9 4.8 15.0 
N 30 30 30 30 



TABLE 5 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 1 
MAY 15 - MAY 17 

EPI 

SURVEY 3 
JULY 2 - JULY 4 

EP I 

MESO 

HYPO 

MEAN 
STD. ERR. 
MEDIAlJ 
Q1 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
01 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
Ql 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
Ql 
Q3 
N 

PH 
( su) 

7.90 
0.04 
7.90 
7.88 
7.96 

13 

8.48 
0.02 
8.48 
8.44 
8.53 
8 

8.10 
0.07 
8.13 
7.90 
8.26 
8 

7.79 
0.01 
7.78 
7.76 
7.82 

11 

ALK 
PHEN 

(MG/L) 

0.00 
0.00 
o.ro 
O.Jll 
0.00 
0 

5.50 
0.49 
5.75 
4.40 
6.60 
8 

1. 78 
0.35 
1.80 
1.35 
2.20 
4 

0.0 
0.0 
0.0 
0.0 
0.0 
0 

ALK 
TOT. 

(MG/L) 

95.17 
0.38 

95.70 
94.80 
96.60 
13 

97.14 
0.34 

97,70 
96.80 
97.70 
8 

96.80 
0.24 

96.80 
96.35 
97.25 
8 

98.33 
0.51 

98.60 
97.70 
99.40 
11 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 5 
AUG. 6 - AUG.8 

EPI MEAN 
STD. ERR. 
MEDIAN 
Ql 
Q3 
N 

MESO MEAN 
STD. ERR. 
MEDIAN 
01 
03 
N 

HYPO MEAN 
STD. ERR. 
MEDIAN 
01 
03 
N 

PH 
( su) 

8.31 
0.02 
8.31 
8.25 
8.36 

12 

7.55 
0.10 
7.51 
7.38 
7.72 
4 

7.56 
0.05 
7.60 
7.40 
7.75 

11 

ALK 
PHEN 

(MG/L) 

3.88 
0.37 
4.10 
3.00 
5.10 

11 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

ALK 
TOT. 

(MG/L) 

96.34 
0.62 

96.40 
94.40 
97.50 
12 

97.70 
0. 78 

97.45 
96.40 
99.00 

4 

97.07 
0.48 

97.40 
95.40 
98.50 
11 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

-----------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS ALK ALK 

PH PHEN TOT. 
( su) (MG/L) (MG/L) 

------------------------------------------------------------------------------
SURVEY 7 
SEPT. 19 - SEPT. 21 

EPI 

MESO 

HYPO 

SURVEY 8 
NOV. 12 - NOV. 15 

EPI 

MEAN 
STD. ERR. 
MEDIAN 
01 
03 
N 

MEAN 
STD. ERR. 
~DIAN 
Q1 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

8.43 
0.03 
8.45 
8.40 
8.49 

12 

7.73 
0.03 
7.70 
7.69 
7.76 
4 

7.65 
0.02 
7.65 
7.64 
7.70 

11 

7.89 
0.01 
7.89 
7.87 
7.92 

12 

2. 75 
0.43 
2.50 
1.50 
4.00 

12 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0 

1.00 
0.13 
l.OD 
0.75 
1.25 
8 

95.50 
0.35 

95.50 
94.50 
96.00 
12 

98.25 
0.63 

98.50 
97.50 
99.00 
4 

99.34 
0.67 

98.50 
97.50 

100.50 
11 

102.13 
0.25 

102.25 
101.50 
102.50 

12 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEA~u~~~~NT~ 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 1 
MAY 15 - MAY 17 

EP I MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

SURVEY 3 
JIJLY 2 -JULY ~ 

EPI MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

MESO MEA~ 
STD.ERR. 
MEDIAN 
Q1 
Q3 
N 

HYPO ~EM 

STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

TEMP 
("C) 

4.42 
0.18 
4.30 
4.00 
4.50 

13 

19.70 
0.48 

19.30 
18.65 
20.80 

8 

12.28 
1.19 

13.15 
9.65 

15.25 
8 

5.15 
0.28 
5.00 
4.50 
5.30 

11 

DO 
(MG/U 

13.08 
0.08 

13.10 
12.80 
13.20 
13 

9.46 
0.24 
9.40 
9.15 
9.70 
8 

9.95 
0.25 
9.70 
9.45 

10.55 
8 

10.55 
0.37 

11.10 
10.10 
11.30 
11 

DO SAT. COND.CR 
(~) (UMHOS) 

104.11 263.85 
0.93 1.20 

103.13 264.00 
101.78 261.00 
105 .14 265.00 

13 13 

101.14 270.63 
2.73 1.03 

100.40 271.JO 
97.94 258.50 

105.97 273.00 
8 8 

91.31 274.00 
2.54 0.60 

92.26 274.00 
84.53 273.00 
94.69 275.50 

8 8 

84.93 277.09 
2.81 0.58 

88.26 277.00 
80.45 ;:75.00 
90.31 278.00 
11 11 



TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TEMP DO DO SAT. COND.CR 

(oC) (MG/L) ( %) (UMHOS) 
------------------------------------------------------------------------------
SURVEY 5 
AUG. 6 - AU~. 8 

EPI MEAN 21.54 8.89 99.06 273.67 
STD. ERR. 0.06 0.05 0.65 2.35 
MEDIAN 21.60 8.85 98.96 272.00 
Ql 21.45 8.80 97.37 269.00 
Q3 21.70 9.05 101.08 274.50 
N 12 12 12 12 

MESO MEAN 14.52 8.35 79.96 279.00 
STD. ERR. 1.32 0.62 6.03 2.52 
MEDIAN 14.80 8.50 77.97 280.00 
Ql 12.35 7.55 71.63 276.00 
Q3 16.70 9.15 88.29 282.00 
N 4 4 4 4 

HYPO MEAN 5.82 9.70 78.89 279.27 
STD. ERR. 0.44 0.40 2.83 0.75 
MEDIAN 5.10 10.30 82.21 280.00 
Ql 4.90 9.40 79.10 278.00 
Q3 7. 70 10.50 84.48 281.00 
N 11 11 11 11 



TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TEMP DO DO SAT. COND.CR 

( OC) (MG/L) (l) (UMHOS) 

------------------------------------------------------------------------------
SURVEY 7 
SEPT. 19 - SEPT. 21 

EP I MEAN 20.47 8.23 89.4l 271.58 
STD. ERR. 0.08 0.11 1.32 0.80 
MEDIAN 20.60 8.35 91 .01 271.50 
C'l 20.40 8.15 88.54 270.00 
03 20.60 8.50 92.11 272.50 
N 12 12 12 12 

MESO MEAN 11.65 6.15 55.55 281.50 
STD. ERR. 1.37 0.5~ 4.67 1.19 
MEO IAN 11.80 6.10 56.81 281.50 
Ql 9.70 5.30 48.04 279.50 
QJ 13.60 7.00 63.06 283.50 
N 4 4 4 4 

HYPO MEAN 6.19 7.47 (.1.16 282.91 
STD. ERR. 0.29 0.27 2.01 1.02 
11£DIAN 6.00 7.90 63.35 283.00 
Ql 5.40 7.30 6u.37 281.00 
Q3 6.70 8.00 o5.36 285.00 
N 11 11 11 11 

SURVEY 8 
NOV . 12 - NOV . 15 

EPI MEAN 11.18 10.14 90.94 274.83 
STD. ERR. 0.16 0.01 0.31 1.10 
MEDIAN 11.40 10.10 91.03 275.00 
Ql 11.15 10.10 90.69 271.50 
Q3 11.55 10.20 91.50 278.00 
N 12 12 12 12 



TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS 

SURVEY 1 
MAY 15 - MAY 17 

EPI 

SURVEY 3 
JULY 2 - JULY 4 

EP I 

MESO 

HYPO 

MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
Ql 
03 
N 

MEAN 
STD. ERR. 
MEDIAN 
Q1 
Q3 
N 

MEAN 
STD. ERR. 
MEDIAN 
Ql 
Q3 
N 

TSS 
(MG/L) 

3.23 
0.85 
2.47 
1.87 
2.87 

12 

0.66 
0.06 
0.63 
0.53 
0. 77 
8 

0.93 
0.10 
0.93 
0.73 
1.01 
8 

2.17 
0.31 
1. 76 
1.61 
2.81 

11 

RS 
(MG/L) 

1.86 
0.33 
1.41 
1.34 
1.89 

12 

0.30 
0.06 
0.23 
0.17 
0.42 
8 

0.43 
0.10 
0.38 
0.22 
0.56 
8 

1.50 
0.33 
1.28 
0.53 
2.31 

11 

vs 
(MG/L) 

1.37 
0.54 
0. 77 
0.61 
1.09 

12 

0.37 
0.04 
0.39 
0.27 
0.45 
8 

0.50 
0.02 
0.51 
0.47 
0.55 
8 

0.67 
0.15 
0.47 
0.40 
0.73 

11 

PERVS 
( ,, 

36.41 
3.53 

31.32 
27.99 
43.22 
12 

56.62 
6.21 

60.10 
42.07 
71.79 
8 

57.42 
5. 76 

59.17 
44.96 
69.43 
8 

34.54 
7.57 

23.81 
17.79 
47.00 
11 



TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TSS RS vs PERVS 

(MG/L) (MG/L) (MG/L) ( %) 

------------------------------------------------------------------------------
SURVEY 5 
AUG. 6 - AUG. 8 

EPI MEAN 0.56 0.16 0.40 71.58 
STD. ERR. 0.01 0.01 0.01 1.81 
MEDIAN 0.58 0.16 0.39 70.37 
Q1 0.54 0.13 0.38 67.43 
Q3 0.60 0.19 0.45 76.92 
N 12 12 12 12 

MESO MEAN 1.14 0. 74 0.40 39.60 
STD. ERR. 0.26 0.24 0.04 6.65 
MEDIAN 1.07 0.66 0.41 38.84 
Q1 0.80 0.41 0.34 28.84 
Q3 1.48 1.07 0.47 50.35 
N 4 4 4 4 

HYPO MEAN 2.37 1.54 0.83 34.13 
STD. ERR. 0.22 0.25 0.23 7.59 
MEDIAN 2.41 1.48 0.52 21.76 
Q1 1.84 0.63 0.40 18.93 
Q3 3.05 2.12 0.74 38.83 
N 11 11 11 11 



TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TSS RS vs PERVS 

(MG/L) (MG/L) (MG/L) ( %) 

------------------------------------------------------------------------------
SURVEY 7 
NOV. 12 - NOV. 15 

EP I MEAN 0.94 0.4! 0.53 57.41 
STD. ERR. 0.05 0.05 0.05 4.46 
MEDIAN 0.91 0.42 0.53 60.57 
Ql 0.78 0.26 0.42 45.01 
Q3 1.11 0.51 0.67 70.41 
N 12 12 12 12 

MESO MEAN 0.91 0.43 0.48 51.97 
STD. ERR. 0.10 0.07 0.09 7.55 
MEDIAN 0.87 0.44 0.52 55.75 
Ql 0.76 0.32 0.34 41.68 
Q3 1.06 0 ~5 0.62 62.26 
N 4 4 4 4 

HYPO MEAN 1. 72 1. ~9 0.42 28.16 
STD. ERR. 0.29 0.27 0.05 4.75 
MEDIAN 1.45 1.16 0.37 21.70 
Q1 1.26 0.87 0.33 19.57 
Q3 1.95 1.50 0.45 30.95 
N 10 10 10 10 

SURVEY 8 
MAR. 3 - APR. 5 

EPI MEAN 1.81 1.34 0.47 29.59 
STD. ERR. 0.30 0.29 0.03 2.43 
MEDIAN 1.42 0.97 0.47 30.29 
Q1 1.29 0.83 0.38 26.01 
Q3 1.52 1.08 0.56 37.60 
N 12 12 12 12 



TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS CHLA 
CORR. PHEO. 
(UG/L) (UG/L) 

SURVEY 1 
MAY 15 - MAY 17 

EPI MEAN 1.17 0.50 
STD. ERR. 0.17 0.12 
r-f:DIAN 0.99 0.40 
Q1 0.75 0.26 
Q3 1.44 0.80 
N 12 12 

SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 0.89 1.57 
STD. ERR. 0.12 0.38 
MEDIAN 0.84 1.30 
Q1 0.63 0.73 
QJ 1.10 2.38 
N 8 8 

MESO MEAN 1. 73 2.44 
STD. ERR. 0.20 0.47 
MEDIAN 1. 76 2.58 
Ql 1.25 1.36 
Q3 2.20 3.04 
N 8 3 

HYPO MEAN 0.62 2.11 
STD. ERR. 0.22 0.34 
MEDIAN 0.38 1.81 
Ql 0.27 1.32 
Q3 0.85 3.18 
N 10 10 

TURBID 
(NTU) 

2.57 
0.18 
2.10 
2.10 
3.00 

13 

0.41 
0.07 
0.40 
0.25 
0.55 
8 

0.61 
0.11 
0.55 
0.40 
0.75 
8 

2.35 
0.42 
1.90 
1.60 
3.00 

11 

SECCHI 
(METER) 

3.28 
0.23 
3.20 
3.00 
3.55 
4 

7.86 
0. 78 
7.90 
6.50 
9.20 
3 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

PAGE 86 



PAGE 87 

TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS CHLA 

CORR. PHEO. TURBID SECCHI 
(UG/L) ( UG/L) (NTU) (METER) 

-----------------------------------------------------------------------------
SURVEY 5 
AUG. 6 - AUG. 8 

EP I MEAN 1.47 0.81 0.53 8.40 
STD. ERR. 0.05 0.14 0.02 0.00 
MEDIAN 1.45 0.60 0.50 8.40 
Ql 1.40 0.43 0.50 8.40 
Q3 1.53 1. 78 0.60 8.40 
N 12 12 12 1 

MESO MEAN 0.65 1.65 1.13 NA 
STD. ERR. 0.17 0.30 0.17 NA 
l'tl:DIAN 0.69 1.90 1.05 NA 
Ql 0.40 1.31 0.90 NA 
Q3 0.92 2.00 1.35 NA 
N 4 4 4 NA 

HYPO MEAN -0.01 2.68 2.93 NA 
STD. ERR. 0.14 0.54 0.39 NA 
MEDIAN -o .11 2.76 2.80 NA 
Ql -0.38 0.93 2.40 NA 
Q3 0.21 3.46 2.30 NA 
N 11 11 11 NA 



TABLE 5 {CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS CHLA 

CORR. PHEO. TURBID SECCHI 
(UG/L) (UG/L) (NTU) (METER) 

------------------------------------------------------------------------------
SURVEY 7 
SEPT. 19- SEPT. 21 

EPI MEAN 1.81 0.51 0.60 4.90 
STD. ERR. 0.11 0.08 0.03 0.44 
MEDIAN 1. 91 0.43 0.60 5.00 
Q1 1.66 0.31 0.50 4.10 
Q3 2.11 0.66 0. 70 5.60 
N 12 12 12 3 

MESO MEAN 1.09 0.65 0.50 NA 
STD. ERR. 0.13 0.27 0.07 NA 
MEDIAN 1.15 0.44 0.45 NA 
Ql 0.89 0.33 0.40 NA 
Q3 1.29 0.98 0.60 NA 
N 4 4 4 NA 

HYPO MEAN 0.46 0.82 1.65 NA 
STD. ERR. 0.08 0.24 0.20 NA 
MEDIAN 0.38 0.48 1.50 NA 
01 0.28 0.37 1.10 NA 
03 0.73 0.91 2.00 NA 
N 11 11 11 NA 

SURVEY 8 
NOV • 12 - NOV . 15 

EPI MEAN 1.10 1. 78 1.82 3.67 
STD. ERR. 0.06 0.28 G.35 0.28 
MEDIAN 1.10 1.55 1.30 3.90 
Q1 1.04 1.16 J •• 20 3.10 
Q3 1.25 1.96 1.60 4.00 
N 12 12 12 3 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /lJATE DEPTH STATISTICS NITRATE AMMOMIA KJELDAHL SOLUBLE 

NITRITE NITROI::JEN NITROGEN SILICA 
( UG/L) (UG/L) (UG/L) (UG/L) 

----------------------------------------------------------------··-------------
SURVEY 1 
MAY 15 - MAY 17 

EPI MEAN 288.0 2.0 NA 250.1 
STD. ERR. 3.0 0.4 ~A 10.1 
MEDIAN 283.0 1.8 NA 256.0 
Q1 280.0 0.8 NA 231.0 
Q3 300.0 3.5 NA 280.0 
N 13 11 NA 13 

SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 185.8 5.7 227.5 243.1 
STD. ERR. 4.3 0.9 45.4 15.6 
MEDIAN 182.5 4.8 215.0 242.5 
Q1 178.0 3.6 135.0 222.5 
Q3 194.0 7.6 275.0 280.0 
N 8 8 8 8 

MESO MEAN 237.8 16.8 195.0 210.6 
STD. ERR. 11.0 3.6 17.1 19.9 
MEDIAN 233.0 13.3 185.0 202.5 
Q1 210.0 8.9 170.0 170.0 
Q3 270.5 27.2 205.0 247.5 
N 8 8 8 8 

HYPO MEAN 315.9 8.8 319.1 553.2 
STD. ERR. 3.9 1.5 145.7 39.4 
MEDIAN 319.0 7.4 180.0 550.0 
Q1 305.0 4.6 60.0 475.0 
Q3 321.0 11.5 230.0 670.0 
N 11 11 11 11 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS NITRATE AMMOMIA KJELDAHL SOLUBLE 

NITRITE NITROGEN NITROGEN SILICA 
( UGIL) (UG/L) (UG/L) (UG/L) 

------------------------------------------------------------------------------
SURVEY 5 
AUG . 6 - AUG . 8 

EPI MEAN 183.0 4.1 155.0 219.8 
STD. ERR. 3.9 0.4 11.8 8.2 
MEDIAN 179.0 4.7 155.0 216.0 
Q1 173.5 3.8 120.0 197.0 
Q3 192.5 5.7 180.0 242.0 
N 12 12 12 12 

MESO MEAN 327.0 3.7 145.0 451.0 
STO. ERR. 10.7 1.2 21.0 113.8 
MEDIAN 325.0 3.2 140.0 468.0 
Ql 313.0 1.8 115.0 265.5 
Q3 341.0 5.6 175.0 636.5 
N 4 4 4 4 

HYPO MEAN 348.1 8.1 130.0 653.8 
STD. ERR. 3.1 1.6 8.9 56.6 
MEDIAN 345.0 8.":: 120.0 658.0 
Q1 335.0 2.3 110.0 605.0 
Q3 360.0 12.7 140.0 747.0 
N 11 11 11 11 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS NITRATE AMMO MIA KJELDAHL SOLUBLE 

NITRITE NITROGEN NITROGEN SILICA 
(UG/L) (UG/L) (UG/L) (UG/L) 

------------------------------------------------------------------------------
SURVEY 7 
SEPT. 19-SEPT.21 

EPI MEAN 174.3 6.5 286.7 365.8 
STD. ERR. 3.5 1.9 35.0 11.2 
MEDIAN 172.0 4.6 320.0 367.5 
Q1 168.0 2.8 180.0 337.5 
Q3 174.0 7.2 370.0 380.0 
N 12 12 9 12 

MESO MEAN 327.3 7.2 457.5 575.0 
STD. ERR. 34.6 5.0 239.7 44.2 
MEDIAN 357.0 2.5 290.0 545.0 
Q1 289.0 1.8 165.0 512.5 
QJ 365.5 12.6 750.0 637.5 
N 4 4 4 4 

HYPO MEAN 372.8 8.6 184.1 993.2 
STD. ERR. 1.9 2.9 19.4 48.0 
MEDIAN 372.0 6.8 200.0 980.0 
Q1 370.0 3.2 170.0 900.0 
Q3 380.0 9.0 220.0 1040.0 
N 11 11 9 11 

SURVEY 8 
NOV. 12 - NOV. 15 

EPI MEAN 219.9 14.7 169.2 555.8 
STD. ERR. 3.6 0.5 27.6 39.1 
MEDIAN 219.0 14.9 150.0 543.0 
Ql 208.5 14.1 115.0 519.0 
Q3 221.5 16.1 190.0 628.5 
N 12 12 12 12 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

----~·-------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TOTAL TOTAL SOLUBLE TOTAL 

PHOSPHORUS FILTERED REACTIVE CHLORIDE 
PHOSPHORLIS PHOSPHORUS 

(UGIL) (UGIL) (UG/L) (MG/L) 
------------------------------------------------------------------------------
SURVEY 1 
MAY 15 - MAY 17 

EPI MEAN ll.5 6.4 7.6 14.9 
STD. ERR. 0.6 0.4 1.5 0.1 
MEDIAN 11.8 6.2 4.8 14.6 
01 10.1 5.6 4.0 14.5 
Q3 12.9 7.2 13.1 15.1 
N 13 10 13 13 

SURVEY 3 
JULY 2 - JULY 4 

EPI MEAN 8.~ 3.8 0.7 14.8 
STD. ERR. l.4 0.1 0.1 0.0 
MEDIAN 7.5 3.7 0.5 14.8 
01 7.4 3.7 0.4 14.7 
QJ 7.9 4.2 1.0 14.9 
N 8 6 8 8 

~1ESO MEAN 10.1 15.2 1.2 14.7 
STD. ERR. 0.5 0.7 0.2 0.1 
MEDIAN 9.8 4.7 1.4 14.6 
Q1 9.6 3.6 0.8 14.6 
QJ 10.0 6.1 1.5 14.8 
N 8 8 8 8 

HYPO MEAN 9.5 4.3 1.5 15.0 
STD. ERR. 0.6 IJ.J 0.2 0.2 
MEDIAN 8.9 3.7 1.5 14.9 
Q1 7.5 3.4 1.3 14.6 
QJ 11.2 5.2 1.8 15.0 
N 11 11 .d 11 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATER QUALITY MEASUREMENTS 

SURVEY /DATE DEPTH STATISTICS TOTAL TOTAL SOLUBLE TOTAL 
PHOSPHORUS FILTERED REACTIVE CHLORIDE 

PHOSPHORUS PHOSPHORUS 
(UG/L) (UG/L) (UG/L) (MG/L) 

SURVEY 5 
AUG. 6 - AUG. 8 

EP I MEAN 9.9 2.9 0.6 15.1 
STO. ERR. 1.2 0.4 0.1 0.1 
MEDIAN 9.0 2.6 0.5 15.0 
Ql 8.1 1.7 0.4 15.0 
Q3 9.8 3.5 0.8 15.1 
N 12 12 12 12 

MESO MEAN 8.8 2.6 0.8 16.2 
STD. ERR. 0.5 1.3 0.1 1.3 
MEDIAN 9.0 2.1 0.8 14.9 
Ql 8.3 0.6 0.6 14.9 
Q3 9.4 4.7 0.9 17.5 
N 4 4 4 4 

HYPO MEAN 9.4 3.2 1.3 15.0 
STD. ERR. 0.3 0.5 0.1 0.0 
MEDIAN 8.9 3.1 1.1 15.0 
Q1 8.6 1.9 1.0 14.9 
QJ 10.5 4.2 1.8 15.0 
N 11 11 11 11 
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TABLE 5 (CONTINUED) 

1985 EASTERN BASIN MEAN/MEDIAN WATLR QUALITY MEASUREMENTS 

------------------------------------------------------------------------------
SURVEY /DATE DEPTH STATISTICS TOTAL lOTAL SOLUBLE TOTAL 

PHOSPHO PUS FILTERED REACTIVE CHLORIDE 
PHOSPHORUS PHOSPHORUS 

(\JG/L) (UG/L) (UG/L) (MG/L) 
------------------------------------------------------------------------------
SURVEY 7 
SEPT. 19- SEPT. 21 

EPI MEAN 7.6 3.5 1.9 16.4 
STD. ERR. 0.4 0.2 1.0 0.5 
IE DIAN 7.5 3. 7 1.4 15.5 
Q1 6.7 3.0 0.3 15.4 
Q3 7.9 3.9 3.5 17.0 
N 9 12 4 12 

~~0 MEAN 6.7 4.5 0.5 17.3 
STD. ERR. 0.2 0.6 0.0 1.2 
~DIAN 6.9 4.5 0.5 17.0 
Ql 6.3 3.5 0.5 15.3 
Q3 7.0 5.5 0.5 19.3 
N 3 4 1 4 

HYPO II£ AN 9.4 5.0 1.5 15.9 
STD. ERR. 0.8 0.4 0.5 0.3 
P£DIAN 9.1 5.0 0.5 15.4 
Q1 8.0 3.5 0.5 15.1 
QJ 11.2 6.5 2.5 16.8 
N 8 11 10 11 

SURVEY 8 
NOV. 12- NO\'. 15 

EPI MEAN 11.6 6.3 2.2 14.9 
STD. ERR. 0.4 0.2 0.1 0.1 
P£DIAN 11.2 6.3 2.1 14.9 
Q1 10.6 6.0 1.9 14.7 
Q3 12.5 6.6 2.4 15.0 
N 12 12 12 12 
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TABLE 6 

LAKE ERIE CENTRAL BASIN REPRESENTATIVE AREA 
LIMNION, OXYGEN AND TEMPERATURE DATA, 1985* 

------------------------------------------------------------------------------
DATE SUR STRAT LIMNION VOLUME HYPO AREA THICKNESS OXYGEN TEMP 

(km3) (km2l (m) (mg/1) ("C) 

-----------------------------------------------------------------------------
5/15-5/17 1 STRAT EPI 64.8 13.5 12.3 10.7 

MESO 8.8 1.9 12.2 9.0 
HYPO 39.3 4,680 8.4 11.9 7.5 
TOTAL 112.9 

6/12-6/13 2 STRAT EPI 99.0 20.6 10.0 14.8 
MESO 5.2 1.2 8.8 10.8 
HYPO 8.8 3,670 2.4 8.3 9.2 
TOTAL 113.0 

7/2-7/4 3 STRAT EPI 92.9 19.3 9.2 18.4 
MESO 9.1 1.9 7.3 14.0 
HYPO 10.5 4,200 2.5 5.6 11.7 
TOTAL 112.5 

7/24-7/25 4 STRAT EPI 87.0 18.1 9.0 21.7 
MESO 6.0 1.3 6.3 17.5 
HYPO 19.5 4,760 4.1 4.1 13.6 
TOTAL 112.5 

8/6-8/8 5 STRAT EPI 98.6 20.5 8.7 22.0 
MESO 6.9 1.5 5.8 18.6 
HYPO 6.4 3,560 1.8 1.8 14.1 
TOTAL 111.9 

8/28-8/29 6 STRAT EPI 100.1 20.8 8.3 22.4 
MESO 4.3 1.0 3.3 18.8 
HYPO 7.6 4,000 1.9 0.2 15.6 
TOTAL 112.0 

9/19-9/21 7 STRAT EPI 107.0 22.3 8.5 21.0 
MESO 2.0 0.8 3.4 17.0 
HYPO 2.4 2,000 1.2 3.6 17.4 
TOTAL 111.4 

11/12-11/15 8 UNSTR. TOTAL 112.0 23.3 10.2 12.3 

* THIS DATA WAS D~RIVED FROM THE SURVEY 8 VOLUME WEIGHTING PROGRAM 
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TABLE 7 

LAKE ERIE EASTERN BASIN REPRES~NTATIVE AREA 
LIMNION, OX\'GEN AND TEMPERATURE DATA, 1985* 

------------------------------------------------------------------------------
DATE SUR STRAT LIMNION VOLUME HYPO AREA THICKNESS OXYGEN TEMP 

(km3) (km2) (m) (mg/1) ( ·c l 
------------------------------------------------------------------------·-----
5/15-5/17 1 UNSTR TOTAL 72.1 45.9 13.1 4.3 

7/2-7/4 3 STRAT EPI 26.0 16.6 9.5 18.2 
MESO 18.1 11.5 10.2 10.1 
HYPO 27.8 1,560 17.8 10.4 4.7 
TOTAL 71.9 

8/6-8/8 5 STRAT EPI 31.3 19.9 8.8 21.6 
MESO 19.4 12.4 8.9 12.6 
HYPO 21.0 1,510 13.9 10.0 5.2 
TOTAL 71.7 

9/19-9/21 7 STRAT EPI 38.4 24.4 !3.3 20.5 
MESO 7.4 4.7 6.6 13.8 
HYPO 28.5 1,540 16.7 7.8 6.0 
TOTAL 71.6 

11/12-11/15 8 UNSTR TOTAL 71.8 45.7 10.1 11.2 

* THIS DATA WAS DERIVED FROM THE SURVEY 8 VOLUME WEIGHTING PROGRAM 
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TABLE 8 

LAKE ERIE CENTRAL BASIN REPRESENTATIVE AREA 
VOLUME WEIGHTED TOTAL PHOSPHORUS AND CORRECTED CHLOROPHYLL A DATA, 1985 

-----------------------------------------------------------------------------
DATE SUR STRAT LIMNION VOLUME TOTAL PHOSPHORUS CORR CHL A 

(km3) metric cone. metric cone. 
tons (ug/1) tons (ug/1) 

-----------------------------------------------------------------------------
5/15-5-17 1 STRAT EPI 64.8 645.6 10.0 152.6 2.4 

MESO 8.8 82.9 9.4 20.6 2.3 
HYPO 39.3 399.3 10.2 80.9 2.0 
TOTAL 112.9 1127.8 10.0 254.1 2.3 

6/12-6/13 2 STRAT EPI 99.0 1098.5 11.1 102.3 1.0 
MESO 5.2 79.4 15.2 5.0 1.0 
HYPO 8.8 163.2 18.7 12.6 1.4 
TOTAL 113.0 1341.1 11.9 119.9 1.1 

7/2-7/4 3 STRAT EPI 92.9 782.4 8.4 121.6 1.3 
MESO 9.1 90.5 9.9 7.8 0.9 
HYPO 10.5 135.6 13.0 8.5 0.8 
TOTAL 112.5 1008.5 9.0 137.9 1.2 

7/24-7/25 4 STRAT EPI 87.0 827.7 9.5 192.9 2.2 
MESO 6.0 57.6 9.6 12.6 2.1 
HYPO 19.5 250.6 12.9 29.9 1.5 
TOTAL 112.5 1135.9 10.1 235.4 2.1 

8/6-8/8 5 STRAT EPI 98.6 959.9 9.7 281.5 2.8 
MESO 6.9 97.4 14.1 14.3 2.1 
HYPO 6.4 148.0 23.0 20.0 3.1 
TOTAL 111.9 1205.3 10.2 315.8 2.8 

8/28-~/29 6 STRAT EPI 100.1 1264.6 12.6 261.1 2.6 
MESO 4.3 506.3 116.8 4.0 0.9 
HYPO 7.6 732.1 96.6 3.5 0.5 
TOTAL 112.0 2503.0 22.4 268.6 2.4 

9/19-9/21 7 STRAT EPI 107.0 1711.3 16.0 639.5 6.0 
MESO 2.0 166.6 81.3 6.2 3.0 
HYPO 2.4 290.6 120.8 9.0 3.7 
TOTAL 111.4 2168.5 19.5 654.7 5.9 

11/12-11/15 8 UNSTR TOTAL 112.0 2824.2 25.2 550.1 5.0 
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TABLE 9 

LAKE ERIE EASTERN BASIN REPRESENTATIVE AREA 
VOLUME WEIGHTED TOTAL PHOSPHORUS AND CORRECTED CHLOROPHYLL A DATA. 1985 

-----------------------------------------------------------------------------
OATE SUR STRAT LIMNION VOLUME TOTAL PHOSPHORUS CORR. CHL.A 

(km3) metric cone. metric cone. 
tons ( ug/1) tons (ug/1) 

------------------------------------------------------------------------------
5/15-5/17 1 UN Sl'R TOTAL 72.1 837.0 11.7 68.6 0.9 

7/2-7/4 3 STRAT EPI 26.0 212.2 8.2 26.2 1.0 
MESO 18.1 113.6 9.5 37.6 2.1 
HYPO 27.8 253.6 9.1 18.7 0.7 
TOTAL 71.9 639.4 8.9 82.5 1.2 

8/6-8/8 5 STRAT EPI 31.3 323.7 10.3 48.2 1.5 
MESO 19.4 178.5 9.2 11.9 0.6 
HYPO 21.0 211.4 10.1 14.6 0.7 
TOTAL 71.7 713.6 10.0 74.7 1.0 

9/19-9/21 7 STRAT EPI 38.4 284.4 7.4 74.9 2.0 
MESO 7.4 50.0 6.7 9.7 1.3 
HYPO 25.8 234.2 9.1 13.1 0.5 
TOTAL 71.6 568.5 7.9 97.7 1.4 

11/12-11/15 8 STRAT TOTAL 71.8 810.7 11.3 83.8 1.2 
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TABLE 10 

VARIABLE TEMP VARIABLE TSS 
MEAN 18.3502 1.3332 

ST .DV. 4.251 1.452 

STATION *- s s M s s +* *- s s M s s +* 
32.0 * ) B ( '* * ) 8 ( * 
78.0 * ) B ( * * ) B ( * 
31.0 * ) B ( * * ) B ( * 
30.0 * ) B ( * * ) B ( * 
38.0 * ) B ( * * ) B ( * 
37.0 * ) B ( * * ) B ( * 
36.0 * ) B ( * * ) B ( * 
73.0 * ) B ( * * } B ( * 
42.0 * } B ( * . ) B ( * 
43.0 * ) B ( * . ) B ( * 

VARIABLE CHLACORR VARIABLE CORRTP 
MEAN 2.8772 12.3792 

ST .DV. 1.934 6.090 
STATION *- s s M s s +* *- s s M s s +* 32.0 * ) B ( * * } B ( * 78.0 * ) B ( * * ) B ( * 31.0 * ) B ( * * ) B ( * 30.0 * ) B ( * * ) B ( * 38.0 * ) B ( * * ) B ( * 37.0 * } B ( * * ) B ( * 36.0 * ) B ( * * ) B ( * 73.0 * ) B ( * * ) B ( * 42.0 * ) B ( * * } B ( * 43.0 * ) B ( * * ) B ( * 

MEAN 
VARIABLE N ITNIT 

182.5882 
STD.OEV. 80.541 

STATION *- s s M s s +* 
32.0 * ) B ( * 
78.0 * ) B ( * 
31.0 * ) B ( * 
30.0 * } B ( * 
38.0 * ) B ( * 
37.0 * ) B ( * 36.0 * ) B ( * 
73.0 * ) B ( * 42.0 * ) B ( * 43.0 * ) B ( * 
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TABLE 11 

VARIABLE TEMP VARIABLE TSS 
MEAN 14.9702 1.2193 

ST.OV. 6.945 0.981 

STATION *- s s M s s +* *- s s M s s +* 
63.0 * ) A ( * * ) A ( * 

9.00 * ) A ( * * ) A ( * 
10.0 * ) A ( * * ) A ( * 
15.0 * ) A ( * * ) A ( * 

VARIABLE CHLACORR VARIABLE CORRTP 
MEAN 1.2760 9.5614 

ST .DV. 0.563 3.872 

STATION*- s s M s s +* *- s s M s s +* 
63.0 * ) A ( * * ) A ( * 
9.00 * ) A ( * * ) A ( * 
10.0 * ) A ( * * ) A ( * 
15.0 * ) A ( * * ) A ( * 

VARIABLE NITNIT 
MEAN 213.2632 

STD.OEV. 45.543 

STATION •- s s M s s +* 
63.0 * ) It ( * 
9.00 * ) A ( * 
10.0 * ) A ( * 
15.0 . ) A ( * 
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TABLE 12 

QUALITY CONTROL ~UMMARY FOR 1985 
Difference Between Duplicate Samples 

----------------------------------------------------------------------------------
PAR~METER UNITS N MEAN STANDARD RANGE PERCENT OF SAMPLES 

DEVIATION LIMIT WITHIN RANGE LIMIT 
----------------------------------------------------------------------------------
TEMPERATURE ·c 8 .03 .02 .10 100S 

DISSOLVED OXYGEN mg/1 15 .12 .11 .39 100" 

CONDUCTIVITY 25"C umhos 19 1.84 1.63 6.02 100S 

pH su 27 .02 .02 .07 92.6% 

ALKALINITY TOTAL mg/1 18 1.11 .98 3.63 94.41 

ALKALINITY 
PHENOLPHTHALEIN mg/1 18 .56 .50 1.93 88.9% 

SECCHI M 4 .13 .11 .41 100% 

TURBIDITY NTU 24 .18 .16 .60 95.8S 

TOTAL SUSPENDED mg/1 15 .16 .15 .53 93.3% 
SOLIDS 

RESIDlJAL SOLIDS mg/1 15 .21 .18 .67 93.3% 

VOLITILE SOLIDS mg/1 15 .15 .14 .50 100% 

CORR CHLOROPHYLL A ug/1 17 .40 .35 1.30 94.1% 

PHEOPH'iTIN ug/1 17 .68 .60 2.22 94.U 

PHOSPHORUS: 
TOTAL PHOSPHORUS ug/1 35 .32 .29 1.06 97.n 

TOTAL FILTERED ug/1 34 .41 .36 1.33 91.2% 

SOLUBLE REACTIVE ug/1 35 .28 .25 .92 97.U 

NITRATE + NITRITE ug/1 33 1.24 1.10 4.06 97.0% 

AMMONIA ug/1 33 .84 .75 2.76 93.9% 

SOLUBLE SILICA ug/1 36 12.39 10.98 40.46 97.2% 

CHLORIDE mg/1 36 .08 .69 .26 91.7S 
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TOTAL FILTERED PHOSPHORUS DATA USED FOR THE METHOD COMPARISON 
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rr.~H 'H' 
~EPHHI'ITS 

COUHT t <, l 

L--------------------------11 
[•or.H '-' A~OVE = 

L• 
U= 

VALUE V~UF/&.F, 

0.9~ 3.91 
0,1:; 0.3::! 

EACH RFL nw = 

c. 7"·00 
o.c.noo 

19.~0ll0 

01-
QJ= 
S-= 
S., 

3.~99,999 

R.10C:JO·H 
·.:~:'~018 

9. C·-1~7~70 

I ••••••• I. j.' 'I'. I I. t ••• ,f •••• I •• F •••••••••••••••••••••••••••••• I •••••••••••••••• '' •••• I. I.' I •••••• A 
N D A 

I H 

PERCENTS PERCFHTS PERCF:HT~ PERCENTS 
YAlll~ t:llliHT CF:lt.. r.utt Yl\l Uf l:UUHT !:Ell. rutt YAlllf t:UliHT nu r.u11 VIlli IF f.l'lUiH r.<tl ::...:" 

0.7001) I 1.0 1.0 3, 4C•OO 1 J.(l .10.1 5.~(1(10 \. 9 6:.1 9. :"~.(il\ I ~ ~' .. 
1.0000 ~ 1.9 ,.9 . i. f.IIOO .I "·' .13.0 : •• 7000 

'· 0 
h1.l 9. ~vc c ! . C· ~~. \ 

1.1000 1.0 3.9 3.8000 1 ),(1 :1~ ,(l ~.~00(1 . ,I) ".~'~., 9. 4~ ' j l.(J c • . ' 
t.~noo \,IJ 4.9 .1. ~ooc 1 J,9 -~'. 9 ~. :1000 ~.9 1-.7. 0 '.}. 1-,(t((; !. 
1.8000 

! ·' 
t.~ 4.0000 2 1.'1 .1~ .R 6.4000 \ 0 AP.O 1(1.~r(Q t ~ f.'.' 

t.N:lO 1.9 ~.7 .,l<lOO 1 1.0 40.8 A.·.r.oo I, 9 ~~.1 1 o. ~.vvc~ , ,(} 41\0 

2.0000 1.0 9.7 •• 2000 4 J.9 '.4.7 6, hOOO 1. 0 70,9 10. ](o(' ,, 1 (· -
~. 1000 1,1) 1<), 7 4.liiOO .I :>.9 47.6 /o,lOOO 1.0 'l1 .s \ l' l%0 t,lj 9". :· 

2.~000 1.9 1~.~~ 4.4000 1.¥ AJY .~ 7.0000 \ . 0 I".H 1~.1'(•\0 '. c .. 
~.l\100 

., 
t.~ 14.4 4.:11100 ') 1.9 !it.~ 1. :·;ooo 1.0 !1.a 1'. to!~0C· !,•) ~4 ... 

~-6000 1.0 l:i.~ 4o6000 1.0 ~='·"' a.oooo 1.0 l4. R 12.9010 I ' ~' .. ' 
:!.SOOO :1.9 19.4 4.!1<100 1.0 ~ .. ,."' 8.1000 1.0 7'~.7 11.00% ~ ,rJ .... ~.: 

~.9000 1.9 ~1."' 4.90(10 t.o :.4.4 e.~oM 1.0 u. 7 13' '(lf,(l 1. c 9 .... 1 

J.OOOO .I ·.~. y ~~.3 :;,1)1)1)0 ·.~ t.'i !\t\.3 a.~ooo ?.~ 79.6 11 9000 1 n 9'~. 

J.IQQO I 1,0 ~r ~ .......... 5.1000 2 1.¥ 5H.~ a.r.ouo 2 1.9 1!1.11 14.~00(; 1.0 f:.q • 

3.;>000 .. 1.9 ':'7.:! : •• Jnoo 1.1) :,9.:! IJ,~OilO t.l) R~.5 1~.~000 t.O 100. 
3.30il0 1.9 :!9.1 5.5000 1.0 110.~ 9.10(10 1' 0 A3,5 

FIGURE 40 STATISTICAL SUMMARY OF THE ASCORBIC ACID (AA) 
TOTAL FILTERED PHOSPHORUS DATA USED FOR THE METHOD COMPARISON 
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102 
317 
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E~oCH "H' 
REP~l:.SENTS 

COUNTtS> 

II UN 
liED UN 
II ODE 

0.7401960 
0.11000000 
1.9000000 

ST,ERRDI 
0.1294693 
o. \1:14701 H HHHHHHHHHHHHHHHHHHHHH 

L·------------------·------~ 

s Q 

1 1111 

SKEWNESS 
KURTOSIS 

Q s 
3 II + 

FACH '·' A8011E a 
L• 
U= 

V~LUE UALUE/S.E. 
·0.37 -1.:i2 
O,OJ Q,07 

EACH ' ' 8ELOW • 

" 

0.3000 
·J.~CQO 

4.~000 

Ql• -0.~000000 

03• 1· BOO COCO 
S-• -0.:1.7!798 
S+• 2.0477719 

0.0750 

I •. t ' •• I ••• ' •••• ' ' ' ••••••••••• ' •••• t I • I ••• I I ••• t. I I ••• EE •• •••• I ••••••• 0 • ••• ' ••••• I I •••• I • I •• A 

WILIJf CllllltT 
-3.30000 1 
-2.40000 
·2 .10000 
-1.aocoo 
·1,:i0000 
-1.20000 
-0.900~0 

-o.aoooo 1 
-0.1>0000 5 
-0. ~OCOQ l 
-0.40000 

PERCENTS 
CEll CUft 
t.o 1.0 
\,Q 2.Q 
1.0 2.9 
2.1) 4.9 
1.0 ~-' 
~.Q 7.8 
2.0 9.8 
\.0 to.a 
4.9 1:1.7 
t.o t.r..' 
3.9 20.6 

VAlUE 
·0.30000 
-0.::!1)000 
-0.10000 
1),01)000 
0.20000 
o. 3•1000 
0.40000 
•>. •,ocoo 
0.1.0000 
0.70000 
o.aoooo 

PERCENTS 
I;IIIIHT CEll tUft 

3 ~~I 9 2~( .5 
4 :1. ~ 27.~ 

2 2.0 29.4 
4 ~~- 9 33.3 
1 1.0 :\4,3 

-,C) 36.3 
2.0 38.2 

2 2.0 40.2 
3 ~.9 1.1.1 
~j 4.9 48.0 
5 4.9 !12.9 

AD D 
NI E 

PERCENTS 
VAl. liE 1:IIUHT Ct.U. CUll 
0.90000 2 ~.o :.1. 9 
t ,l)c)OOO 4 .1.9 :.a .s 
1.10000 4 3.9 6~.7 

\.41)000 } LO 1>4.7 
t.::;oooo 5 <\.9 69.6 
\,61)000 ! .o 11.6 
1. 70000 3 2.9 74.5 
1.11«1000 .1 ~.1 n.:; 
t. 9000~ I> !i.9 IIL3 
~.M~OO 1.0 114.3 
2.1V(100 3 Z.9 87.3 

FIGURE 42 STATISTICAL SUMMARY OF THE COMPUTED DIFFERENCE BETWEEN 
PAIRED STANNOUS CHLORIDE (SC) AND ASCORBIC ACID (AA) 
TOTAL FILTERED PHOSPHORUS 
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2.20000 3.9 ~ l I.: 
2.40000 2 2.0 'iJ.l 
2.600GO 1. 0 H.! 
2, 70C 00 1.0 qr-,., 

2.80000 :!.0 9' • 
3 .. '0000 1.0 98.~ 

3. 300~(1 1.(i 99. c 
3.60000 \.(i 1 ·J•i. J 
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" 1 •••• , •••••••••••••••••••• ............................ r.n.r ............................................. 
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II E I 
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YAI.llf r.mJHT CELl CUll ~Al.Ut COliN I CtlL CUll YAI.U[ COUIIT CELL CUll YALUI! COUNT CELL CUll 
o. 00000 1.3 1.3 s.3oooo 2 0.6 14.1 •• 70000 7 2.2 46.~ 11.104100 2 o •• 17.S 
o.1oooo lo6 2.9 5. 40000 2 o •• 14.7 R.IOOOO IJ 4.2 ~0.6 11.:oooo 2 o •• ... I 
0.20000 1.3 1.2 5.600"00 3 1.0 15.7 •• ,oooo 10 3.7 53.1 u.soooo 2 ••• 11.1 
O,JOOOO Q,J 4.S 5. 70000 4 lol 17 .o t.ooooo ' '·' ~··' 11.60000 2 o •• "·~ 0.60000 0.6 ~.1 5.10000 1 0.3 17.3 t.IOOOO ' 

,,, !19,6 Jl, 70000 ' o •• .0.1 
o.eoooo O,J ~.4 A,O<!OOO ~ 0.6 17.9 9.20000 10 3.2 6%.1 1\.80000 3 1.0 u.o 
1.10000 1 ,J 

'· 7 
6.20000 I 0.3 11.3 f,JOOOO IS ••• "·' 11.90000 2 .. , 91.7 

1.80000 Q,J 7 .I 6.30000 I O,J llo6 •• 40000 • 2 •• 70.2 12.00000 1 0.3 91.0 
1.90000 0.3 7.4 •• f00041 I 0.3 ll.t t.!IOOOO l 1.0 71.2 12.10000 1 O.J "·' 2.30000 0.6 w.o /,10000 1 0.3 19.2 9.60000 s 1.6 72.1 12.20000 6 lo9 ·~.: 
2.$0000 0.6 •• 7 7 .zoooo 2 0.6 u.t '· 70000 l 1.0 n.1 12.30000 I 0.3 U.6 
z. 70000 Q,] ••• /.~0000 I O,J ?.0.2 9.10000 l t.o 74.7 12.60000 l 1.0 9!;.5 
3o00000 0,3 

··~ 
7.70000 I O,J 20.5 9. 90000 ' lo6 76.3 12· 70000 • 1.3 ,. .. 

1.10000 O,J 9.6 7.110000 3 1.0 ~I.S 10.00000 4 lol 77.6 12.80000 2 .. , "·· J.~oooo 0.3 '·' 7.?0000 3 1.0 72.4 IO.JOOOO s 1.6 7f.2 u.toooo 2 o., ... 1 
3.toooo 0.6 10.6 1.00000 II 3.5 16.0 1D.200ot , :!.2 11.4 u.ooooo 2 o •• "·' 4.20000 ••• 11.2 1.10000 s 1.6 27.6 10.30000 3 1.0 Jr.!,4 13.30000 I 0,3 "·0 4.30000 1.0 12.2 R.?.OOOO ' '·' ~1.4 tO, 40000 s lo6 ••• o 13.40000 I 0.3 .... 
4.40000 Q ,J 1:'!.~ 1.30000 3 1.0 ]1.4 to. :10000 • l.t 1:1.9 13. 700!10 I 0.3 "·' 4.50000 O.J 1:!.1 R.40000 • ~.9 34.3 10.10000 I 0.3 ... : 15.50000 I o.3 too.o 
4.60000 '·l 13.1 •• soooo If 6ol 40.4 1 Q, tDOOO I 0.3 "·' •• 70000 O,J u.s M.60000 12 3.1 44 .z u.ooooo I 0.3 116.9 
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~12.70001~2 
1299,2f7U91 
J6,04~764f 

l.ovn••• 
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J.ACH 'H' 
lti'RUEMTS 
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COUIIllll 

HHHIIH - Hit H HHH 
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IAo:H '-' ••nY£ • n.aaao 
L• t.oooo 
U• 160.0000 

II• ••• ~o)0004 
VALUE YALUI/$,[, IJ• ,,.:.:ooooa 

6.15 03,U ·-· -16.1402111 
41.91 149.19 ... SS.t~B:206 

EACH IELOV • J.oaaa 

M II 311 t II 
....... 1.£ .. £, ................................................................................................. , 

II t A X 
I II 

PElt CUll PUCEMU I'ERCIHTS I'ERCUTS 
WILliE COUNT CELL C\111 VALUE COURT CEI.L CUll ~Ill. COUNT CFLL CUll VALUf COUNT C£LL CUM 

J,IOO 2 .. , 0.7 10.200 I O,J 17.3 15.200 I O,J 70.9 24.100 I o.3 ... 2 
••• oo I O,J loO 10.100 I O.l 17.6 1$.400 I 0.3 71.2 ,.200 I o.J II •• 
4.too I 0.3 t.J 1o.soo 2 o.1 11.2 15.::100 I O,J 71.6 25.900 I o.3 .... 
s.ooo I O,J 1.6 10.600 J 1.0 n.2 1$.700 2 0.7 72.2 26.200 I 0.3 If.~ 
5o600 2 o.7 2.1 10.700 I 0.1 'lt.s IS.IOO I o.:! 12.5 26.300 I o.J "·' 5.700 I 0.3 2.6 10.100 I 2.6 42.2 15.900 s l.t. 74.2 u.so~ I o.J ... , 
5·900 I o.J 2.9 10.900 4 t.J 43.5 u.ooo I o.~ 74.5 26.600 2 o.7 9ft.~ 

6o200 I 0.3 J.l u.ooo 2 0.7 44.1 U,JOO I 0.3 74.1 27.600 I 0.3 tOol 
6.400 I O.J 3.6 tt.IOO 4 1.3 ., .. 16.300 2 .. , 75.5 21.300 I o.1 9\.2 
6oSOO 5 1.6 5.2 11.200 II 4.2 49.7 "·'" I o.J 7!1.8 29.000 I Ool '"' 6·100 I Ool 5.6 u. 400 I 0.3 ~o.o 14.1100 I O.J 76.1 29.900 I o.l tl.a 
7.000 2 0.7 •• 2 11.500 2 o. 7 50.7 ...... I O,J , .. ~ 10.]00 2 0.7 n.s 
7ol00 ' 0.7 6.9 It. 700 6 2.0 52.6 17.000 J \.~ 77.5 31.100 \ 0.3 92.8 
7.200 I 0.3 7.2 12.000 2 0.7 5J,J 17ol00 I 0.3 77.8 Jl.too I o.J 93.1 
7.400 O.J 7.5 12.200 4 1 •. 1 

~··· 
17.200 I Ool 71.1 11.500 \ n.1 93.5 

?.500 I. J ••• 12.300 I 0.3 :'i4.t ",,00 I I. 0 79.1 u.10o I Ool n.a 
7.400 0.7 9.5 12.500 I o.J ,5.2 17 o400 l O.l , ... 14.500 I o.1 94.1 
7.100 0.7 IOol 12.600 I 1.0 56.2 17.100 2 0.7 10.1 35.600 I o.l ..... 
7.900 ~ 2.6 12.7 12.700 2 0.7 

~·· "·000 I 0.3 10.4 41.400 I o.1 9• .a 
a.ooo 6 2.0 14.7 12.900 2 0.7 "·' JI,JOO I O,J 10.7 44.1100 I ~.3 ".I •• ~oo 5 , .... 16.3 1!.000 ] 1.0 $ •• ~ ti.SOO I 0.1 ".o 04.900 I o •. , .~.4 

e.Joo I 0.3 16.7 UoiOO 4 1.3 59.8 11.100 2 0.7 11.7 52··~· I Oo] ''·' •• 400 I '·' lt.3 n. zoo 2 0.7 60.5 tl.fOO I 0.1 12.0 62.600 I o.l 96.1 
•. soo 2 0.7 19.9 JJ,Joo J loO 61.4 lf,OOO I 0.3 .,,4 ...... ~ I 0.3 f6,4 
•• 600 .I \.0 

~·· 
13.500 I O,J u .• 19.100 I O,l 12.7 "·'00 I 0.3 

"· 7 lo700 J 1.0 21.9 11.600 2 0.7 62.4 Jt.400 I O,J n.o 101.400 I Ool 97.1 
e.aoo I 0.3 ?.2.2 13.700 J 1.0 43.4 lt.tOO I 0.3 13.1 •••• ooo I Ool , .. •. ,oo 5 1.6 23.9 u.aoo 2 0.7 64.1 20.100 I O,l 13.7 117.100 I o.J "·' •• ooo I O.l ?.4.2 n.tao I O,J 64.4 2o,JOO I O,J 14.0 1~1.000 I o.J ••• o 
t.too J loO 25.2 14.000 z 0.7 1:1.0 20.100 2 ~. 7 14.~ 151.000 I o.J tlo4 
t.2oo ?. 0.7 ?.S.I 14.100 4 t.J 66o3 HoiOO I 0.3 13.0 \11.100 I o.1 91.7 
t.JOO 2 0.7 26.5 14.200 I 0.3 16.7 21.10G 2 0.7 15.6 196.?00 I o.J tt.o 
•• 400 10 l.J 29.7 14.300 2 •• 7 6j .l n.soo o.J 

·~·· 
~9? ,JOO I o.J "·3 

9.~00 • 1.3 li.O u.soo 2 0.7 ••. o 22.700 O.l ... J 112.100 I o. 3 "·' ··600 2 0,7 Jl. 7 14.600 1. 0.7 '"·'· 21.200 0.1 "·' ]16.000 I o.J 1oo.o 
t.IOo • 2.6 J4,J 14.100 I o.J ".o 23.700 O,J "·' to.ooo 3 1.~ l5.3 15.000 2 0.7 4f •• HoiOO 0.3 ~7 ,J 

to.too s 1.6 36.t 15.100 l I. 0 "·' 24.54'0 0.7 "·' 
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V~~ h\HCE 
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12. ~4~~~:!6 0. 3112:'"l9 
1t>. H.,,,,,, l),:u ?~4::!6 
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HHHHHHHHHH 
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EAt:H '-' 1UtJY£ • 
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U• 

v•LUf VALe• .'S ,f. 
1.61 IJ,OI 
:.a~ • .66 

EACH JfLOU • 

l.~QOO 

3. 0000 
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03• 1~.:,~0,04 

S-• ,,~7!~l?~ 
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0' 3~00 
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3.300 I o.~ ~.4 '. '~~ I (1.~ .\8.! 13.?00 I ~ 4 69.k 1 •• 1 ~'H~ I ... 9P.io 
3. 700 0.4 o. 7 '.100 ;!,:; ~1).6 13. HOO o .. 7tL! 19. ;:oo 1 0.4 89' () 
4. 700 0.4 1.1 9.90~ 1.1 4!.1> IJ. 90~ ~. 4 70.~ :fJ '(1~0 I o.' ft9 '3 
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5.600 1.4 '·· 10.300 1. 4 -~.:: 14 .~oo l 1.1 '"·" ~!I 000 o •• ··-·.., ~.800 0.4 3.9 10.4~0 o.? .. !io' ".ooo 1 ~ .. 74 '7 ~1.100 0.·1 91.1 
5.900 n. • 4.3 10 ~00 ].~ 49' 1 1~.100 I o •• ?:;,1 :"~I 000 o.• ,, .~ 
i>.IOO 1.4 :;. 7 10.900 1.~ ~0.9 1~.300 1 0.4 ?~ •• ~=' \(1(\ "·" 91.P 
6.,oo .~ • l '.a 11 '\00 0.4 :lt.:: I~. 100 l 1.1 7~.~ ~-=. 600 o. 7 ·= .~ 
7.000 I, 1 .. , 11 ':oo 2.1 ~,:!. 4 IS. 700 0.4 "·' ~1. •nn 0, I ·~ .. 
?.:oo !.1 10.0 11 '300 Q, 7 ~.4. : IS, ?00 o.' 

'' •¢ 
~~ • .:.oo o.• 9~ .: 

7.300 t.l 11.0 11.400 !.I :;:; . ~ u.ooo •• 4 77.9 :J. 9~0 0.' •--: .fl 
1.:oo 2 .~ n.s 11 '100 0'? ')/.1,:: u.~oo 0 •• 7~. 3 ~· '300 o.! , •. J 
7.600 I, 1 14.6 u.~oo o. 7 ~~.? 16.300 0.4 78 ·" 

24. 7(\(\ o •• •• 0 ~ 

?.too I. A U.4 l\.700 o.' '\], 7 U.IOO 1). 7 " .. :-,.,00 o •• t; .o 
7.900 2' 1 u.s u. 900 o. 7 "sP, 4 l'o.~oo "·"' "' 7 

:!! . ~(i(\ 0 •• 

·~·· a.oo~ n.• U.9 1;: .ooo 1.4 :;9. B 16.700 o. 7 90.4 :'7 .100 o.• ,. ' 
8.100 1.1 lf,9 12.100 0.4 ~0.1 16 •• 00 o. 7 ~I. I :., • :!(!(\ 0' ~ 9~ .I 
a. coo !.< 'l· .. ~~ '~00 ~. j o2 I> 17 ooc 1.\ ~2 .~ :'~. 90~ 0.' 96. ~ 
8.300 0 '1 2~.1 I~ ,300 0.1 b3. 0 17 .:oo ~.4 R~.A ~•, 5\!n 0.·· 9"1. ~ 

1.400 2 .R ,.,, 1:! .400 ~ .. &l. J I? .300 ~.I "~·· ]0 .!00 0 •• 9' ~ 
8 .~00 0 •• 25.3 1Z.600 ~ ,) 4~.~ 17.600 !.I I'! .n 30, •nr. 0'. 9?' ~ 
8.600 ~. 7 :t,..o 1:.900 0.4 f\!j,S 11 .~oo I.! ·~· 1 

11.600 0 •• '~.: 
•• 700 I ,4 ~' ... 13.000 o.~ 46.% ".900 ~.4 ·~·. l~,,M 0'' •e ·' 
a.t~o I~ I ,J .11. 7 11 '\00 I o.! u.5 18.000 ~.1 86.1 .II' 300 o.• ,,J 
9.100 I 0 •• 3Z.o 13.:~~ I n.1 1\fo,t ta.:~o (!1, 7 86.R ,,. ',(10 n. • ~CI • 6 
9.400 14 ~.0 l?.o 11.300 • I, 4 b8. J U.IOO 0.7 87 .s .19 .tOO o •• 101).0 
9.600 o. 7 37.7 13.600 3 1.1 69.4 11.900 n. 1 8~., 
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L• o.oooo 
U• 240.11000 

u~ 4.J000002 
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PUC£11TI PEitCfMTI PUC[IITI P£11ClNTI 
UM.ut COUNT Cfl.l CUI UM.ll( COIIIIT au CUll VALUI CCIUIIT ctu CUll UALU[ COUIIT CELL CUR 

o.ooo 4 1.3 1.3 ••• oo 2 0.7 JA.2 7.100 2 0.7 71.7 12.300 o.3 to.t 
1.000 I O,J '·' 4.900 4 I.J 37.S 7.too • 2.6 74.3 12.400 0.3 91.2 
1.300 I O,J 7.0 s.ooo 7 ,,3 39.7 1.ooo 2 0.7 ,.,, 12.100 O,J tt.s 
1·'00 I 0.3 2.3 ~.100 5 1,, 41.4 1.200 2 0.7 75., 13.100 o.3 "·' 1. 700 I 0.3 2.6 5.200 7 2.3 43.6 lolOO I O,J 7S.t 13.200 Q,J "·' 1.too 2 0.7 ],J s.1oo 1 0.3 44.0 1.400 7 2.3 71.2 u .••• 1o0 fl.: 
:.100 I 0.3 s •• '·'" 2 0.7 •••• 1.600 2 0.7 "·' 1J,7110 

··~ 
t'X.::I 

: ... oo I O,J 3.t s.soo 6 2.0 ... , lo700 1 '·' 79.2 14.200 0.1 93.1 
%.:100 2 0.7 4 •• , •• oo IS .. , so •• 1.100 I a.J "·' 14 .... Q,J 94,1 
2.600 2 0.7 5.2 :lo700 ' 1.0 ~1.1 ..... • 1.3 .. .. H.7oo o.3 94.:1 
2.100 I 0,3 5.S 5.ooo 3 1·0 ,,,,. t.ooo 2 .., 11.4 1f,200 0.3 •••• 2·'" 2 0.7 6.2 s.too 2 0.7 ~.4 t.100 1 .. , 1\,1 a . .aa 0,3 95,1 
3.ooo 4 1.3 7.5 6.000 J t.o 

~··· 
t.200 2 '·' 12.4 :11.600 0.3 t!l.4 

3.100 1 .. , 7 •• ioiOO ' t.o "·· ..... 3 1.0 u .• :u.ooo 0.3 95.1 
3.200 $ 1 •• t.4 6.200 3 t.o ~ .. ,,,... I o.s 13.7 4$.100 0.3 "'I 
3.1oo • 1·0 1\.4 •• soo I O,J ~., ...... 3 1.0 114.7 :n.400 o.s .... 
3.400 J 1.0 J2,4 6.400 2 0.7 n.1 '·'" 2 0.7 lllo3 62.600 0.3 ... 7 
,,,oo J 1.0 11.4 •• soo I 2.6 "·' 10.000 2 0.7 .... .... oo o.3 t?.t 
,,,oo • ~ .o J5,J 6.600 2 0.7 ''·' 10.100 1 o.s ... 3 n.~o O,J t7.4 
3.700 10 3.a 11.6 '·'00 2 o. 7 Uo2 10.300 1 O,J "·' n.7oo ~.3 f7.7 J.- 2 '·' lt.2 6.100 1 o.s "·' 10o4M ' 0,7 17.3 121.500 0.3 •~.o 
s.too 2 Oo7 lt.t ..... 2 •• 7 62.2 IOo:SOO 1 o.J .,,, l'l7.200 o.J ... 4 
4.000 2 1.7 21.5 7.000 3 t.o 63.7 10.600 I o.s .,,, 141.700 0.3 "·' 4.100 4 J,J ~1.1 7.100 l 1.0 64.2 10.700 1 O,J llo3 112.700 0.3 tt.o 
4.200 5 1.6 2J,, 7.201 :1 '·' 65.1 11.100 I o.s .... 191.700 0.3 ,,, 
•·300 ll 1.6 ~.t 7.300 2 0.7 .... 1\.200 2 0.7 ... , 22\.100 O.J ... 7 
4.400 ' 2·0 27.0 7.400 I o.l ... 1 11.700 I .. , .,,, 232.300 0.3 100.0 
•• :soo I 2.6 29., 7o:IOO I ,,, .... n.too I O,J ... , .. ,... 4 1.3 , ... 7 .... J 1.1 70.4 12.100 1 .. , t0.2 
4,/110 u 4.6 JS.s 7.700 2 0.7 71.0 12.,00 I o.s .... 

----------------------------- .. ··-------------------------------
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'urtNTS PIIICtMTI 'IICtNU PEICEtr'l 
V4! !If COIIHT CEI.L tUft VALUE COIINT CELL CUM VAI.U[ COUIIT CELL CUM YM.ll[ cm••r CELL CUM 
0. 00000 12 ~ .. ~ ·' ~ .ooooo IS • •• sa.o 4. 00000 ' 

,,. l2o6 R,JOOOO l 0.3 

·~·· 0.10000 l 1.0 .. , 2.10000 5 1.6 59.7 4.10000 2 0.7 13.3 •• ~0000 I O.l .4.1 
0.20000 3 ) .o ~.· 2 .20GOG ' 1.6 61.] 4.1.0000 2 0.7 llof ,,60000 l ~.J ·~ ... 
•• ~0000 4 1.3 7.2 2.30000 ' 2.0 U.3 4.30000 I 0.3 14.3 u.~oooo 0.3 •••• 0.40000 I 0 ,J '.s 2.400041 • '·' 

,,,, 4.40000 2 0.7 •••• 11 .ooooo ,,, 95.1 

··~-~~ H ••• 12.1 2.50000 I 2.6 61.S 4.50000 1 0.7 l!lo6 If .110000 o.J fl.4 
o.aoooo 2 a. 1 I'·' 2.60000 l 1.0 At.S 4.60000 I 0.3 

·~·· 
20.90000 0.3 ~.7 

0. 711000 4 1.3 14ol 2.711000 I 0.3 "·' 4.70000 J 1.o .... 21.~0000 0.3 ... I 
0.10000 11 J,6 17.7 2oiOOOG 1 ,,, 70.2 ••• oooo I ··3 17.2 n.ooooo o,J 

·~·· 0,90000 2.0 n.? 2 ,91)000 4 t.J 71.S •• "'000 2 0.7 ., .. 32.,0000 0.3 ''·' 1.00000 H 4.6 :'4.3 3.00000 I O,J 71.1 ~.10000 2 0,7 u.s 33.20000 0.3 9'7.0 
1.10000 • .1.0 :'7.2 .1.10000 4 1.3 73.1 S,2GOOO I Oo3 ... , •o.:oooo o.3 97.4 
1· 20000 l 1.0 2«.2 3.20000 J 1.0 74.1 '· 30000 I o.J 19.2 52.30000 0.3 ,,7 
1.30000 11 ~ .. llol J,JCIOOO 1 0.7 74ol ~.-.ooo l 1.0 'P0.2 72.10000 O,J ••• o 
1o40000 t: 3.9 :ss.7 3o40000 J 1o0 7:..7 s.~oooo 2 Oo7 .... 71.10000 o.J '"'·' I. ,0000 17 5.6 41.3 J,,oooo 4 1.3 n.o 5.60001 l '.o 91.1 14.10000 0.3 ,.,, 
1.60000 ' 2.0 4~.3 3.60000 2 o. 7 77.7 '· 90000 I 0.3 92.1 "·•oooo f .. l "·' l· 70000 • 2.6 4S,, .1.711000 I 0,3 ?1.0 6.111000 I 0.3 n.s 10].00000 a.3 ... J 
1.10000 II ,,6 ... ~ 3.10000 s lo6 "·' 7.20000 I 0.3 "·' 115.00000 o. 3 "·' J,fOOOO II lo6 53.1 .1.911000 J loO 80.7 7.60000 2 Oo7 Uo4 111.40000 0.3 100.0 



MYJIIMI AI.L JIITA CUTitAI. JAUN PAGE 151 

IIIQD .. UI 
I IIIQ I 
1 ........... 

MIIMUII lo4.n•"" " UARtAJU NIINnl .. 7 NINIMUN o.ooo~ooo H 
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NtiNIIR IIF VAI.UEI CIIUNTU, 311 YIIRJIIIIr.t 1~:16.17S9013 H fACM 'M' 
NUNIIR Of' VAL I'll IIIIT CIIUNTFD 2 ST,D!V. 39.44.3941 H Rt!'REVNTS 

103-QI l/2 5.un•" " 23 
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LOr.~TlDII tiTlllftTII IT,E .. OI "" IIlAH 19·1,6041 2.23.19132 HH 

liOJAN '·1'""1 O,A63f~31 H- H 11M MM M """ llllllt: 0.5000000 L---------------u 

UCM •-• fttnllt • 15.0000 
L• o.oooo 
U• 360.0000 

01• 5.1HH91 
YALUf VALUf/!l,f • 03• tS.I""" 111:1-11 ··" ~.17 s-• -20. ~:>7907 

KURTOUI 26.07 f3,67 ••• ~1.640f911 

UCM '• •rLIIII • 2.5000 
I 0 Q I 

N IN Ill + 
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I N 

rERCtiiTI !'tRtr.IITI POCFIIn !'OCEIITI 
~IIL.Ut COUNT t:EU CUM IIAI.U! r.!IUNT CILL CUll VIIL.UI: COUNT CEll CUM Vlll.UI euu•r r.£1 L CUR 

o.oooo 2 ••• o •• 6.!1000 J 1.0 3!1.4 11.eooo 2 o •• ... 3 23.1000 I o.l n.• 
0.:11000 I 7.6 3.2 ••• ooo 2 o •• 36.0 !1.9000 2. 0.4 65.0 73.:;000 2 o •• 14.6 
o. 7000 I 0.3 3.5 •• 7000 J J,O 37.0 12.eooo I 0.3 6!1.3 24.1000 I o.3 14.9 
0.9000 I o.3 l.t ••• ooo l 1.0 l7.t 12.1000 I o.J "·' 71.5000 l o.3 ·~·' 1.oooo , 1 •• 5.5 6.9000 l L.o 31.9 12.2000 I 0.3 45.9 26.1000 I o.3 1:1.5 
1.1000 I O.J 5.1 7.ooot 2 0.4 39.5 17.3000 2 ••• "·' 26.7000 1 o.3 

·~·· 1.2000 1 O.l ··I 7.1000 J 1.0 40.5 12.4000 I o.J ... , 26.1000 1 o.J 116·2 
1.4000 I o,J •• 4 7.2000 2 o •• 41.2 12.6000 I 0.3 67.2 27.!;000 2 ••• •••• t.sooo 3 1.0 7.4 ·7.3000 2 0.6 1\.1 12.7000 I o.J "·' 21.0000 2 o •• 17.5 
1.eooo I 0,3 7.7 7.5ooo 3 1.0 ~2.1 1:1.1000 3 1.~ 61.!i 21.1000 I 0.3 17.1 
1 .ff.oo 1 0.3 ••• 7.6000 J 1.0 43,7 13.2000 I •• 3 •••• 21.2000 I v.! .. , 
2.0000 3 1.0 9.0 7.7000 2 ••• 44.4 L:J,AOOO I o.J "·' 71.:1000 I o.J 11.4 
2.1000 2 ••• '·4 7.1000 I O.J 44.7 13.11000 2 o., .... 29.0000 1 o.J ... , 
2.2000 I 0.3 u.o 7 .tooo 2 o •• 45.3 t:l.tooo I O,J 70.1 ,.,,001 I o.3 H.l 
2. 1<>00 2 o •• 10 •• 1.-.ot 1 0.3 45.7. 14.0000 I 0.3 70.4 29.5000 I o,J 19.4 :.sooo 2 ••• 11.3 1.1000 3 1.0 .... u.:sooo I o.J 7t.7 30.3100 I o.J H.7 
?,9000 2 ••• ll.9 ··2000 J 1.0 47.6 14.7000 3 1.0 71.7 30.5000 2 ••• 90.4 
1.oooo 3 t.o 17.9 1.4000 1 O,J 47.9 14.- I 0.3 n.o 32 .. :;000 I o.3 to. 7 
3.1000 4 1.3 14.1 1.5000 I 0.3 41.2 "·-· 2 0.4 12.7 J3.~00D I o.J fl,O 
3.2000 3 l.O l~.J 1.6000 1 •• 3 41 •• IS.:rooo 1 o.3 n.o JS.:iOOD I 0.3 fl,J 
1.~001 2 o •• 15.1 1.7000 2 o •• 49.2 1:1.4000 I o.J 73.3 Jt.OOOO 1 o.J ft •• 
3.4000 I 1.0 "·' 9.0000 I 0.3 49.5 IS.:soot I 1.0 74.1 36.4000 I o.J ,,0 
J,sooo l 1.0 17.7 t.l ... I •• J ···I "·0000 2 o •• 74.9 39.6000 2 o •• n .• 
3 ..... J t.o 11.4 '·20.0 I lol 50.1 IS. toM I o.J 75.2 41.2000 1 o.J n., 
3ol000 3 t.o "'' '·3000 I O,J 51.1 16.1000 I o.J 7!1.6 41.4000 I o.J 91.2 
4.0000 2 ••• 10.1 •• 40.0 1 Ool 51.4 16.2000 2 ... "..2 44.1000 1 o.J ,,, 
4.30.0 1 0.1 10 •• f.sooo 1 o.J !11.1 \6oJOOO I o.3 76.S 45.SOOt 2 • •• u.:z 
4.40.0 J 1.0 21.5 '·6000 3 1.1 52.7 16.6000 I o.J "·' SO.IOOO l o.3 94.!1 
•.:sooo l o,3 21.9 ...... I O.J 53.1 16.- , o •• "·' n.noo I o.3 94.9 
4 ...... I o.J 2:1.2 to.OOOt 4 1.1 ~ •• J "·"" I 0.3 "·I n.- I 0.3 tll.2 .. , .... l 0.3 22.5 10.2000 5 '·' :ss., 17.!1000 1 '·' 71.1 s.a.oooo l o.3 ~.s ··- 1 o.s 22.1 10.:1000 1 0.3 !16.3 17.8000 2 ••• 71.1 76.4000 I o.3 ~-· s.oooo ' 1.6 :!4.4 IO.tOtO I O,J :16 •• II ..... 1 o.J 79.1 106.9000 I o.3 f6·1 
5.20.0 4 I.J 2$.7 10.5000 2 0.6 S'7.2 11.7000 l .. , 79.4 117.1000 I 0.3 ,,.:; 
5.3000 2 ••• 26.4 10.6000 2 o •• "·' 19.0000 I 1.0 10.4 111.9000 I o.J '"·I 
5.4000 5 1.6 21.1 10.70.0 1 0.3 51., J9,,HO l 0.3 H.7 129.40H I .. , 97.1 
$.!1000 3 1o0 a., to.OOOt I O,J !11.5 19.7000 I 0.3 11.0 170.~000 1 o.J , .. 
llo7000 J t.o 29.9 10.- 2 0.6 59.2 20.2000 I o.J 11.4 170.4000 1 o.J "·' 5.aooe 4 1.3 31.2 u.oooo , ••• 59.1 20.5000 I 0.3 11.7 1".700t I o.J 91.1 
5.9000 I o.J 31.5 UoiHO 2 ••• ... , l'0.7ooo I o.s 12.0 111.1000 I o.J 91.4 ...... 3 1.0 32,5 u.:rotO 3 l.o 61.4 21.1000 I 0.3 n.J U0,70t0 I o.J 91.7 
6.1000 2 ••• U.L 11.1000 1 J,J 61.7 2:1.2000 I o.J 12.6 :!17.1000 I o.s H.o 
··2000 7 ••• u .• 11.4000 I o.J 62.1 22.4000 I 0.3 13.0 271.6000 I o.J H.4 
6.3000 1 0.1 34.1 u.sooo 4 1.3 63.J 72.5000 I 0.3 IJ,J 291.1000 I o.J ... 7 ....... I 0.3 34.4 u ...... I 0.3 63.7 22.11000 I 0.3 13.6 304.4000 I o.J 100.0 --- ----------------------------
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VALUE COOIIT ctl.l CUll VALLI( CIIUIT ctlL CUll VALUE CIIUIIT C£Ll CUll YALUI COUNT CELL CUll 

Do 2 ••• o.• 143. 3 1.0 2So6 ItO. 4 1.3 61.S 249. 1 0,3 "·' 1o ~ ••• !.3 145 • • 1.9 n.a I flo 2 ••• 62.2 
~·· 

3 1.0 16.S z. 2 o •• 1 •• 146. I 0,3 "·' sn. 1 0,3 62.5 ::S2. 1 0.3 '"'·' '· 1 ••• 2 •• 147. 1 0.3 1.1.2 193. 3 1.0 6J.S 25ll. t 0,3 17.2 
IJ, 1 o.l 2., 141. 3 1.0 29.::0 194. 2 o •• 64.1 261. 1 0.3 87.5 
lll. 1 o.J 3,2 149. t o.a z•.l ns. 2 o.a 64.7 262. I 0.3 17.1 
21. 2 • •• 3.1 1'$0. 4 1.3 31ol "'· J 1.0 65.7 270. I 0.3 111.1 
so. 1 o.J 4.2 152. 1 o.3 J\,4 1tlo 4 1.3 67.0 271. 1 0.3 n.s 
53. 1 o.3 4.5 151. s '·' n.o "'' J 1.0 ,.,,, 273. 1 o.3 11.1 
ss. I o.J 4.1 154, s lol J4,, 200. 7 2.2 70,2 2?4. 2 ••• 19.4 ... 2 o •• $.4 1SS • 2 o.a 15.3 :101. 2 • •• 70.1 276. 1 o.l "·7 
62. 1 0.3 5.1 137, 2 o •• lSof 202. 3 1.0 71.1 21'9. 1 0.3 Mol 
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1o211t 1 o.:s 26-1 2 • .1300 1 o.:s ~Mol 3.1000 1 o.:s 79.7 
s.2tM 2 ••• 27.4 2oJ400 1 ••• ss.z JoliN 1 o.:s .... 

no ... --··· .. ,......._~ ---· 
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• ra • 
'"""'"" ""u"''" 2~.11 .... 3 H 

YAitAJI.f. 111'"110 . . ' I lllHIIIUII 0.~300000 H 
IIUIIIU Of' DISTIIICT YALUO • 1?8 RAIIIF 2~' •• ,"" H 
IIUIIIO Clf' YAlllf:l COUNTU, ,03 UAI!ANI;[ l.ftllAOSI H FACH 'H' 
IIUIIIII D' VAlUII IIIIT entiiiTED 10 n .uru. 1 ••• ,..?1 H R!~IIU[IIT~ 

•n-o11n 0.6000000 HH 19 

"" COUIITIIl 
LDC~TTIHI FITIMT!I wr .rattoa MH 

Ill AN lor.i7117J 0.1146613 HHH 
IIIII AII lo2:SOOOOO o.o&t:e:1 MMHH- M 
NODI o.nooooo L-------------------11 

tACH ·-· UOUI • I.SOOO 
L• o.oooo 
U• 3•.oooo 

QJ• 0.71100000 
VALUf VALU(JS,(, D3• 1.9100000 

IKUH!U •• 14 43,., ·-· -D.:!:tiOOt:! 
KURTOIII "·" 209 •• 0 I+• 3.1S3'7149 

EACH .,LPM • 0.2000 
Q I 

- " " II 113 + " t elo tOt tltEt t I I Itt tIt t tt t 1 t t t t t t t: II I It 1 I 1 t 1 t t tIt 1 I I I I I I I I I I I I I I 1 I I I I I It,·,, I I I I I I I I tl Itt t t I Itt tt Ito t t t t t t 11 t tt t tot t t 1 t t tt t t t ,A 
D D a 
E I II 

l'lRCIIITS mtCINTI ~IICFIITI I'UCEIITI 
UALII[ 1:111'"' C!ll CUll VALU[ COUNT cnt CUll VAlUE COUNT cru CUll UALU[ COIIIIT CELL CUM 

o.:JOo I 0.3 o.J 0.9500 2 0.7 36.4 s."oo I O,J n.7 2.6100 I o.s 1:.1 
0.3~00 I 0.3 0,7 o.,.oo I 0.3 37.0 1.uoo 6 2.0 65.7 2.7200 I 0.3 113-S 
o. 3700 I o.s 1.0 O. JIIOO 3 loO u.o 1.61100 2 0.7 u.3 2.t300 l o.s 

·~·· 0.4000 2 0.7 1.7 o."oo • 1.3 Jt.J I.AtOO I o.s 61..7 2.A400 I 0.3 16.1 
0.4100 2 0.1 ,,] 1.0000 3 1.0 ~o.s J, 7000 l 1.o 67.7 :.noo I 0.3 ... ~ 
o.~~oo 2 0.7 3.0 1.0'.00 I 0.3 40.6 1.7100 I 0 • .1 61.0 2.9100 I o.s 14.1 
0.4SOO l 1.0 ~.o 1.osoo 2 0.7 4lo3 1. 7200 ~ 1.0 "·0 2.9200 I 0.3 17.1 
0. 4400 1 O,J •·l 1.0:100 I 0,3 u •• 1.noo 1 0.3 "·l 2.9400 \ 0.3 17.S 
0.4100 3 1.0 5.3 1.0700 I o.s 41.9 J, 7600 2 0,7 7C.O 2.HOO 2 0.7 ·~.1 
0.4900 2 0,7 ~.9 1.0101 2 0.7 42.6 1.7900 1 o.s 70.3 2 • .,00 I o.s 

··~ o.sooo I O,J •• s 1.0900 l 1.0 43.6 1.~1100 2 0.7 71.0 3.0600 I 0.3 n.e 
o.~too 2 0.7 '·' 1.1000 l J,O ...... 1.1100 2 0.7 71o6 3.2700 I 0.3 "·I 
o.s2oo l 1.0 7.9 1.1100 2 0.7 45.2 1.1600 I 0.3 "·' 3.3200 I o.s "·' 0.3100 t 0.3 8.3 1.1200 3 loO 44.2 1.1700 I o.s n.3 3.3400 I 0.3 H.l 
o.s•oo 3 1.0 t.2 I.IJOO 1 o.;a u.s 1olt00 1 o.s "·" s.~;aoo I o.s to.1 
o."oo 3 1.0 10.2 1.1400 2 0.7 47.2 1.9000 I o.s 1'2.9 3.5300 I 0.3 90.4 
o.saoo 1 o.s 10 •• 1.1700 2 0.7 47.9 1.9110 2 0.7 13 •• 3.uoo I 0.3 90,1 
0.:1700 • 2.0 12.S 1.1100 I 0.3 ••• z 1. noo 1 0.3 13.9 3.4500 1 0.3 tl.l 
o.s1oo • 1.3 13 •• 1.2000 I o.s 41.5 1.ueo 1 0.3 74.3 3.74CIO I Ool ., .. 
0.6100 3 1.0 14.9 1.2100 I 0.;1 41.1 1.9400 1 o.s 74.6 3.7'!100 I 0.3 91.7 
0 •• 200 • 1.3 16.2 s.uoo 2 0.7 ~9.s 1.t1oo 2 0.7 75.2 3.noo I o.s 92.1 
0.6300 I o.s u.s 1.2500 2 0,7 50.2 1.noo 1 0.3 75 •• 4.0000 I o.s 92.~ 
0.6400 2 0.7 17.2 1.2.00 s 1.7 IH.I z,OJOO I •• 3 75.9 4.0100 I 0,3 ,,7 
o • .soo 1 0.3 17.S 1.2700 I 0.3 52.1 2.0400 2 0.7 76.6 •• 1300 1 0.3 u.s 
o.uoo I 0.1 17.1 1.2900 J J,O :11.1 z.o7oo 1 0.3 76.9 4.lt00 2 0.7 91.7 
0.6700 J 1.0 u.1 1.3000 1 0 • .1 u.s ~.01100 3 1.0 77.9 4.~100 I Ool ·~·1· 0.6100 J J,Q 19.~ 1.3100 I 0.3 ~J.I 2.ttoo I 0.3 71.2 4.2200 I 0.3 ·~-4 
0.4900 ~ 1.7 ~1., 1.3300 I O,J 114.1 2.1000 I o.J 11.5 4.3900 I 0.3 94.7 
0.7000 1 0,3 21.1 1.3400 I 0.3 :14.S 2.1200 1 0.3 71.9 4.~700 1 0.3 f!l.l 
t.noo I 0.3 '22·1 1.3~00 2 0.7 5:5.1 2.1.100 1 0.3 79.2 4.9500 1 0.3 9:1.4 
o.nao I 1.1 u.1 s.:uoo 2 .. , ss.1 7.1600 I 0.3 7t.:; 5.0200 1 0.3 ·~.7 
0.7400 2 0.7 73.1 1.3700 2 0.7 "·' 2.1100 1 0.3 79.9 s.o3oo 1 0.3 "·0 0.7700 I O.l 24.1 1,JIIOO I 0.3 W..l 2.7300 1 o.:a 10.2 5.4000 ' 0.7 ... , 
0.71100 4 1.3 'r.l.4 1.noo I o.J :17.1 2.2100 1 •• 3 ••• s s.,.oo I o.s 97.0 
o.1ooo 4 1.1 26.7 1.4100 I 0,3 :;?.4 2.2900 1 0.3 10.9 6.1100 I 0,3 97.4 
0.1100 1 O.J 27.1 1.4200 3 1.0 51.4 :!.3300 I o.s 11·2 •• 7400 I 0.3 97.7 
o.1soo • 2 •• 29.7 l·~•oo 2 0.7 39.1 z.:noo 1 o.3 11.:1 6of20P I o,J H.o 
0.1400 J 1o0 30.7 1.4700 I 0.3 \19.4 2.1100 1 o.s 11.1 7.0700 I 0.3 ... 3 
o.noo J 1.0 31.7 1.4100 2 0,7 60.1 2.3900 2 0,7 n.s 7.!1000 I 0.3 ~·' 0.1700 2 0.7 J2,3 1.4900 I 0.3 .... 2.4~00 1 •• 3 12.1 1.7300 I 0.3 "·' o.noo • 1.3 n., I.SJDO 2 0.7 41.1 2.4!100 2 0.7 n.s '·'"' I 0.3 ... 3 
0.1900 I 1.0 34.7 1.,00 I 1.0 62.0 ?..4400 1 0.3 13.1 11.2300 I 0.3 "·7 0.9000 I o.J, ~ .. loS$00 I 0.3 42.4 ,2.4900 I o.J ... , 24.7200 1 0.3 100.0 
t.noo 2 0.7 3!1.6 1.:1100 2 0,7 u.o 2.:1400 I 0.3 ... s 
0.9400 I 0.3 36.0 1·6000 I 0,3 .,,, 2 • .,oo I 0,3 .... ---------------------------·------------------------------------------------
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22.0000000 
0.2000000 
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~.4000000 
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0.9000000 
0.4000000 
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EACH 'H' 
IEPIIf.S[NT~ 

17 
CDUN!( Sl 

HMHHIHHH 4 ~ N 
L •••••••····-·········--·U 

EACH • ·' ~iiiOYE • I .0000 
L• o.oooo 
U• ~4.01)1)0 

Ut• o.~OOC'OCQ 
VAI.UF VALUF/S,[. Ql• ,, 7000000 
5.6l 40.61 S·• ·0-~70.286 

44,59 161.04 St• :~.:;8:512,2 

EACH KLDII • 0.2000 

•• ,,JO.l •• l • •••••••••• I •••••••••••••••••••••••••••••• I ••••••••••••••••••••• I •••••••••••••••••••••••••••••••••••• • A 
Ill D " [ I • 

PERCENTI P£RCfN1S PEICENlS PEICEMTS 
VALUE COUNT CELL r.u" VALUE COUNT CELL CUll VALUE COUNT CFIL t.llfl VALUE coun r.ru CUM 

0· ~t)O<I 12 ],8 s.a l.,ooo !A ,,1 70.9 2.9000 t 0.3 lf.t s. 7000 I 0.3 94.1 
o. !000 II S.l ••• lo6000 ' 1,, n.w J,DOOO 3 1.0 •o.t ···- l o. 3 97.1 
Oo4000 u tJ,I 12.1 t.7000 It 1., 74.4 ~.l"O 3 \.0 fi,J ••• ooo 2 Oo6 97.1 
0.5000 13 10.~ llo2 t.tooo 4 l.J 77.6 s.Jooo 2 o •• tt,7 ,,,ooo 0,] flo I 
o.40tl0 22 7.0 40.3 ,,,ooo 4 t.l ,.,9 !.4000 1 o.1 92.0 7.0000 . I 0.] .... 4 
o. 7000 12 J,l 44.1 2·0000 s lot 10.~ !.5000 I O,J t1,3 7.1000 I Ool ••• 7 
o.wooo 12 1.8 47·' ~.\000 2 0.4 Rl,2 3.6000 , o .. n.o 7.3000 t 0.1 ". 0 
0.9000 9 2.9 

~··· 
2-2000 3 1.0 82,1 ],1000 2 o •• 9:1.~ IO.tOOO I O,J "·· loOOOO 9 2.t SJ, 7 2.3000 5 1.4 113.7 4,3000 2 ,,, , •• 2 "·4000 I O,J 

"· 7 1.1000 u 4.2 ~7.1 2.4000 t O,l •~.o 4o4000 4 1.] ·~.~ 22.0000 I o,J too.o 
1.2000 R 2.4 40o4 2.5000 5 1.4 "'·' •• -0 t 0.3 .,,, 
1.3000 • 2 •• 42·' 2 • .aoo ' 1.9 17.~ ···- I 0.3 ... 2 
1.4000 ' 2,9 ''~·• t.7ooo lol .... s.oooo o.s ,.,5 
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.17.7200851 
6, l"Hu\7~ 
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261.0000000 
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HHHH REP~>H,TS 
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l~•:N '- · ~tOll€ • 
L• 
U• 

EACH 

~AlUF /S ,£, 
\. 08 
0.65 

1£LOII • 

:. 0000 
24,.0000 
294. ouoo 

01• 26~.0000000 

aJ• 273. 0000~00 
S-• 263.:!~13123 

S+• 27~•~34617~ 

0.3000 

• ) .................................................. ...... a .. F.F. ••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .-
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PERCENTS PERCENTS PERCENTS PERCENTS 
IHII.IJI! r.OIJMI CHI. CUM ~~I <IE t.OOJNT r.~u CUll Ufttlll[ l:flllMI r.£1.1. cu" Vftt.UE CIIUIIT C£1.L cu" 

2,1, I 0.] 0.] 2U. ' lo6 7. 7 270. 27 7. 0 n.• 279. 10 3.2 9]. 9 
2,3, I Ool 0.6 262. B ?..b 10.2 Ulo 23 7.~ 1t.: :eo. b 1.9 ,~.a 

2,4. 2 0.6 1.3 261. • ~.9 1],( 272. ' 2.9 ?4.1 211. 2 0,6 

···~ ~,. O.l 1.6 244. II , .~ 1R.I 273. I 2.4 7~. 7 ~12. 6 1.9 98.4 

2"· o •• 2o2 265. 10 3.2 2,,0 274. • 2.6 79.: 213. ' 0.6 .,,0 
2,7, 0.6 2.9 246. ~· e.J 10.4 ~15. ~ \.6 eo.a ~14. 2 0.4 

"· 7 
r.ll. 1.0 ),1 267. 23 7.) J7, 7 276. • 2.6 n.• 218. I 0.] 100.0 
2,.. lol ~.1 2,11. •• 1\.~ ., .: 277. 14 4.$ ~'·' 260. 1.0 '·' 269. 24 7. 7 56 •• 278. ' 2.9 t0.7 
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112 
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II"'XIIIUII 
111111111111 
I"'IIIE 
U~RI~HCE 

ST .DEV. 
(Q.4-U1 l/2 

u.oo.,Ju 
\5.001)0000 
15.0000000 

~T .UIOI 
0.04JI731 
0.0?.1~67· 

• J 
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zo.ooooooo 
13.5000000 
•• 500000(1 
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o.761SIIJ 
o. ,000002 
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Ur.H 'H' 
IEPRF~£NTS 

9 
COUNTI$) 

MHHMHMMHHHM H H H H 

L ---------------------- --u 

UCH •-• ~lOVE • 
L• 
U• 

VALUE 
1.46 
1.17 

UCH 

VhlUf/S,F. 
11.97 
29.U 

I£LOW • 

O.J~OO 

l3.20QO 
20.4000 

Ul• 
Dl• 
S-• 
S+• 

14·'""'8 15.3000002 
14.2473459 
t~. 77:!5:29 

0.0500 
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l .............................. f. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• II 

'£I CENTS '£I CENTS P£RC£NTS 'ERCENT! 
UAl.llf: CQIJIII tfl.L CUll 1/A\.11( r.OIJIIT r.EI.\. CUll VAIIJI' CIIUIIT CF.I L CUll YAI.UE COUNT CEI.L r.u11 

n.~o J 1.0 1.0 14.40 • 2 •• !l.l !5.30 12 ~ .. 76.6 16.~0 o •• 9 •• 2 
u.~o 5 t.a ~-· \0.30 1 2.' ?0.5 ·~· 40 

1.1 

···~ 
~o.a 16.40 0.6 ta.a 

U.70 J a.o J,S 14.60 12 3.1 24.4 15.50 IJ 4 ... 14.9 16.~0 

··~ 
97.8 

13.10 1 2. 2 5.1 14.70 21 6.7 11.1 •~·•o 5 1.4 u.s u.to Q,J •••• n.to l t.o •• 1 14.10 22 7.1 U.l 15.70 • !.9 

···~ 
17.00 0.6 98.7 

14.00 10 .1.: '·' 1'·'0 z~ 1.1 .. ~.: ~~.ao A \,9 90.4 \7.70 o., "·O 
14.10 2 o •• IQ.6 as.oo 45 14.4 59.6 15.90 ' 0.6 91.0 17.90 o.J ... 4 
14.20 1 :!.:! 12.1 15.\Q 26 ~.1 47.9 u.oo A 1.9 92 •• 19.00 O,J "·1 
14.30 ' 2.9 .~.7 15.20 15 4.1 72.8 u.1o I ,,, r.;.~ 70.00 0.3 IOh.O 
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L•··-----·---------·-11 
EACH '• ' AtOll( • 
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VALUF 

1·" $.12 

YALUl 'S,t;, 
a;.,., 
llo42 

IACII '•' .. LOW • 

t.oooo 
n.oooo 

an.oooo 

94oiOOOOJ1 
97.:!000000 
9:1.2592392 
... ~507370 

0.2000 

" t •••..••.•••••••.•.•..•.••••.• n •... o ......•.......•....................•.•..........••...•.•.•.•.•.....•. a 
" AI D 

Ill F 

~IIICENTI P[IICfNTI PEIICEITI ~ICEIITS 
YALU( COUNT CELL CUM IIAUJ( CtiUNI CELL CUll VAI.UE COUNT cru. CUft VALUE l:nUIIT ClLL CUM 

90,40 1 O,J 0.3 94.40 7 2.3 23.5 "·" 21 6ol "·' 101.50 7 ••• 9!1.2 
9o.5o 2 Oo6 t.o u.so l J,Q 14.4 96.10 11 s.a 61.5 102.50 2 ••• ~ .. "·" 1 D,J J,J 94.70 I O,J 2~ •• 91,00 ! ••• ... 1 IO:SoSO I 0.3 9A.I 
f\,30 l 1.0 2.3 94.80 n 3,9 :'1.6 97.40 7 2.3 71.4 104.50 1 0.3 "·' t1.40 9 '-·' 5.1 • 94.90 1 O,J 21.t "·" 26 lo4 "·' 105.:10 l 1.0 97.4 
tt.50 I Q,J ~.s 9!1.00 ' 1.9 10.9 t7.70 ' 2.t n,, 106.60 3 t.o ... 4 •:., 3 1.0 Ao4 95.10 I 1.0 31.1 H.oo 7 o •• I:S.l 107.50 I Dol "·' 92.40 ~ 1.6 ••• t'S.40 ' 1.9 33.1 98.10 3 1.0 14.2 107.60 1 0.3 ... o 
t3.10 ll 4.2 12.2 9!1.50 10 3.2 37.0 ••• so 1Z 1.9 ••• 1 109.50 1 Ool .... 
n.n 2 0.6 12·' t5.70 22 7.1 44.1 98.60 1 2.3 90.4 109.60 1 0.3 "·' tJ,40 ' ), ' 14.1 "·" • '·' 46.6 n.oo 2 o •• 91.0 111.60 I O,J 100.0 
n.5o l 1.0 1:\ol 96.10 1 Ool u.9 ... 40 2 o •• fl,6 
94.00 14 ... ~ !'0.3 ... 40 4 1.3 41.2 ... so 7 2.3 n.9 
.4.20 l 1.0 '.1.2 ••• so 24 7.7 ~.9 100.:SO 2 o •• "·' 



M1DRA8~ ALL DATA CF HTRA~ US I K 

nannnaaa 
I 1'14 I 
IUIIIUIIU 

YAaTAII F. NIIHIF.R 
NU"tER OF DISTINCT YnLUU , 
.U"I£~ <IF Y~I.Uf~ o~DIIHTFD, , 
NU"'FR OF UALUU NOT COUNTED 

L~CHIIIN ~~IIMTE5 

2 
Uf 
llJ 

0 

HAXI"U" 
"!HI HUH 
UNGE 
IJAMII\NC£ 
sr.DFv. 
•03-01)/% 

lolll5b;4 

•. 2l9'"'' 
1.3400002 

ST ,f.RROR 
D, 02~3377 
0 '0?0"07~ 

I .1100001 
7 ,040/)•lC•O 

1.14~0~0~ 
t) ol7Q•;48 
o. "1:~ett~9 
o.n49Y99 

SKEWNESS 
~URT~IS 

•• 
~H H 
HH H 
)4Mif.., 

H HHHHHMH 
HHH ""HHHHH 

HHHH HHHHHHMMM 
HH""HHHHHHHHHHHHHHH 

PAGE 161 

• 

EACH 'H' 
at?f·:·.~t!i1~ 

l 
CUU•H!~l 

L------ ....................................... -----II 

E~CH '-' A lOVE • 

~· 
U• 

V~LUf/~,F. 

-~. 17 
-1.40 

0' 1•100 
6.~000 

'. ~000 

'. 9:!,~9·9 
a. J9•o;"q,,~ 
7. 69367'9 
e.::us!! 

£ACM tfLOW • 0. OJ $0 
Q Q s 

ft I 3 + H 
lo 00 0 0 0 00 0100 0 of 0 I 0 00 0 0 0 If I 0 I 0 0 It 0 t 010 0 I 0 0 I 00 0 00 00 0 I 0 00 000 00 0 0 0 00 o 0 000 0 of.o 0 00 o 0 of.o >00 0 olio 0 0 000 0 0 000 0 0 0 I 00 0 0 000 0 00 0 I 001 I 0110. 

PERCENTS PUCEHU 
YAI.U£ r.uuHT t:Etl 1:Uft liAlUF. l:llllHT <:[Ll r.u" 

7.040 I o,J o.J 7.560 2 C,6 16 •• 
7.060 0-l 0.6 7.~70 , ,6 Ul.:! 
7.070 0.3 1.0 7.590 ~.II n.a 
7.120 o.J I,J •.uo 0.6 19.~ 
7.no o.J 1.6 7.630 o. 3 19.8 
7.1,0 O,J I·' 7.040 n.J '"·1 7.230 0.6 2.6 7.610 o.3 20 •• 
7.~:i0 0.6 J.:! ,,,0 O.J ')0.8 
7.290 0.3 3.5 7.740 o.A 21.' 
7.300 0.6 4.2 7.UO 0.1 :~1 • ' 
7.330 loO :..1 7.840 o.l 22.0 
7.340 0.6 ~ .. 1.870 0, .I ;~: .. 
7.3~0 0.3 ·-1 7.110 0. 3 2'.' 
7.370 0.6 r\, 7 1.900 1.6 ) • • l 
7.310 1.6 1.3 7. 910 o.• 2~.' 
7oJ90 t.J '·6 7' 930 c .. 1 i~. ~ 
7.400 0.6 10.2 7. 940 o. J :!~ .& 
7.410 0.6 u.9 "}.'1~0 ~ .. ·'"·~ 7.420 1.0 II-' 7.960 o.• :!~. p. 
7.440 0 ,II 12.5 7.970 1.0 17 •• 
7.4~0 o.J 1:.fl 7.980 t.O 2e.~ 
7.460 Q,J \lol 7.990 1. ":! lt .o 
7.470 o.J u .• 1.000 o.~ 31. ~ 
7.410 0.3 I !.7 ~, C10 0.6 .11.3 
7.490 O,J II.! 1.020 2 n.~ :t,.' 
7.500 0.3 )4,4 

'' 030 ~ o.A ]J .s 
7.510 0.3 14.7 •• 040 (>,lo 14.:! 
7.:iZO o.~ 13.3 s .o~o 1.~ 

·~·· 7.,30 0.3 1S.7 1.060 ~ .. llo.4 
7.,0 0.:! 16-0 e.oao 0.6 17.1 

D 
E 

~UCENT~ 
~~lliF. <:IIUHI O;ll I:UH 

1-090 3 1.0 lt.o 
8.100 0.3 l~. J 
I oliO '·• 39.0 
".120 .I 1.0 39,9 
1.130 2 ~ .. ~o.• 
".\40 .I .. ~ ~1.5 
•• uo 2 0,6 ~2.2 

11.170 I 0.3 1:! .5 
•• uo 6 ), 9 44.4 
8. ''0 2 o.~ 4'), 0 
1.200 1 0,3 "':;.4 

"· 210 .I 1.0 ·~· J ··220 3 1.0 H.~ 
tl. ~lO 5 

,_. •••• 
8.::!40 • l. J ~o.~ 
R.::o • \ .. 1 ·a.• 
··~60 5 ,_, :;3.o 
8 .~70 :!.~ ~i~ ,J 
8.2f0 ~ 1.0 56.~ 

!J, ''O ~ \.1 ·.~? .! 
a.Joo '.6 ~9-l 
8 •. no Q.i) ~;,. 7 
~ ·320 \,J 61.0 
4, llO l.~ A2 .~ 
1.340 11 3.~ U-1 
'.1~0 6 ,,, Al,l 
B. Joo I 2.6 70 •• 
~. 370 t .. l 71.9 
I, 310 0. 6 n.~ 

t.no \.~ 71.1 

t}~l tlf. 
H ,4(>0 
a.u, 
.... :!0 
~. 430 .. ··~ :-1. ,~~ 
P,4M 
9.470 
8.4HO 
8.490 
8.500 
8.510 
8.~20 
e. :30 
8.!;-40 
•• ~50 
8.560 
,,570 
1.:ato 
R.:.o 
"·•<-~ 
8-oiO 
a.<;:~ 

a.uo 
8.640 
a •• ~o 
a.~oan 
8-710 
1.8110 

COIJNT 

\ 
3 
I 
2 

• 
5 

PE~CENT~ 
CE! L cu" 

1.6 7~.7 
0 .J /6,0 
1.0 77.0 
0.3 77.3 
o. 6 71.0 
0.6 7~ •• 
('o, 6 79.: 
J,J ste>.~ 
1.3 AJ .R 

1.3 ~3-1 
0.6 BJ, 7 
1.1 Jl!';,<) 

), 6 86.6 
I.~ lA.~ 

o. 6 P.B.~ 

1. 3 9~.1 

I. 3 U.4 
I, 3 9~. 7 
!.0 9] •• 

1.3 ... ' "·. '~· ~ o.• 96.;! ().' •e. ~ 
t ,o 97 .a ... ;~ .. 
o.l ·~· 7 0,6 99,4 
Q.l , .. ' 
o.J 100.0 
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APPENDIX B 



............ 
a DO a 
•••••••••••• 

u-auau 111111~U •••••• 
NUIIJEa DF D"T!Nr.T u-~Uf:l , 
NU"'II IW VALUES CdiJNT£1. , 
IIUIIIII IW IIALIIrl NOT CDIINUD 

~ntftTIIIII EITIIIITEI 

II 

liE AN 
IIUlAII 
IIDDf 

2 
47 

106 
0 

IIAXIIIIIII 
IIIIIIIIUII 
UN !If 
UMIANC£ 
IT.DrU. 
(QJ-Gll/2 

t.SIUJA" 
9.44""' 
10.10000~ 

IT .UtDJ 
0.1110973 
0 .Jlr.\~29 

• 1 

u.~ooooo• 
•• 8000Q02 
a.aooooo' 
J.476402l 
1.1 • .1J:ill3 
1.0000000 

II II 

lltfllllt:SI 
KUITftllll 

II 
II 

" " " -~~ HHMII II 
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J-CN 'II' 
_,,WUEMTS 

3 
CDUNT!Il -- "" 

~~--"""" ~---------11 

EACM • - • ftiO\It • 
L• 
U• 

IIIILllf 
0.2:1 

-0.04 

EACH 

• 

llftlllfii.F. 
0.91 

-0.01 

IFLDII • 

o. sooo 
4.5000 
!4.~000 

R,3""" 
10.Jt""' 
7.71662lt 

11.44S.444 

0.0750 

II 
J ·······•·• ••• ••••• ••••• ••• ••• •••• ••••••••• •••• •••••••••••••••£•'-•• ,,,o, .•..•.•.••.••.••••....•..•.••.•..•..•..•.•... A 

• A I 

t " 
[ 

'EICIIITI 'IICFIITI ntttiiTI P[lt:£11TI 
WAUl( CDUIIT C£LL CUll \lA LIIt CDUIIT Clll CUll \lALilE COUNT o:tU. CUll VALUf CIIIJIIT Cfll CUll 

4.1100 l o.t o.t 1.200 l o.t lt.l 9.400 z ,,, so.o 11.100 I '·' 14.0 
s.7oo 1 o.t l.t 1.300 J 2.1 n.• t.soo 3 lol s2.1 l\,'.00 l o.t 14.t 
S.IOO 2 J,t ,,, •• 400 • :5.7 211.3 9.700 I 2.1 "·' 11.300 ' 1 •• • ••• 
6.400 I o.t 4.7 1.500 ] 2.1 Jl ol '·'00 l .. , 56o6 l2o400 I .. , 17.7 
•• 700 I .. , ~.7 ••• oo 2 1.9 33.0 10.100 ' •• s .. r..l 12.700 2 lot .,., 
7.100 2 l.t 7.$ 1.700 l o.t 34.0 10.200 7 ••• 7\.7 12.-oo 2 ,,, t\.$ 
7.200 I .. , .. , •• 100 4 3.1 37.7 10.300 2 t.t 71.6 13.000 2 1,, 9].4 
7.300 1 Oof 9,4 a.too 1 t.t n., 10.400 1 lot 75.$ 13.100 2 '·' 95.3 
7.400 1 o.t J0,4 t.ooo 1 ,,. 42.5 IO.SCICI 2 I·' 77.4 13.200 ' l.t "·2 
7.~oo 1 •• 12.3 ' 100 J :!.1 45.3 10 .too l o.t 71.3 13.300 I o.• ... 1 
7.900 4 3.1 u.o 9,200 I o.t 46,2 1Q.700 I o.t "·' u • .oo ' 1 •• 100.0 
e.ooo l 2.1 11.t 9.300 , ,,, 41.1 10.- 2 lot 11.1 -------------------------------------------------------------



............ 
a CDitRlP a ........ ., .. 

VAIIUilE IIUNIER , , , , , • 
IIUNIU tlf" DISTINCT \lll\111 , 
-IER Of" \1111.111'~ tntJNTF.I, , 
IIUIIIU IW VAlUES liCIT COIJNTU 

LOCnTJnft UTJNUES 
liE toll 
NIUIN 
NOtE 

I~ 
s~ 

" ? 

IIIXIIIIJM 

9,1747471 
9.5000000 
7.5006060 

II II IliUM 
RillE 
liM I IllitE 
IT .tE\1. 
(OJ-0012 

ST.UMOR 
0.2541648 
Oo28U753 

I s 

22.J,..,fA 
4.199"" 

16.1""" 
4.J9~3757 
~.:; ... .,"0 
'.4~60000 

SKUIIESS 
KURTOSIS 

"" IIIIH 
IIMH 
HMHH 

"""" HHHHM 
HHMHHHH 
NINNM14MH 

"""-" 
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EACH 'H' 
atPRHENTS 

2 
COUNT I Sl 

HMHHHMHMH H H 

L --------------------u 
EliCH '·' ~-[ . !.0000 

l• 4,0000 
U• 24.0<100 

Ql• 7.9000001 
VoOW.UE V-LU£/S,[, QJ• 10. 800000" 
1.82 '.38 S-• 7.24,8401 
5.92 1:!.0:! Sh 12 ,JOlo55o 

EACH 1£LOW • o.noo 

M •Ml M I + M 
t ........ o ............. F.E. .................................................................................. A 
II I D4ll 

E IN 

PERCENTS PUCE NT~ '!It CENTS rtlttENTS 
v•tul CQtJMT o:Ell CUM VAlliE CI)I)NI '[I.L o:UH Y~.UE COUNT r.Eit CUM II~LUE COUNI C[l L CUM 

•• 200 I 1o0 t.o 
'' '00 4 4.0 ::!6· 3 9.700 l ],0 Sl.~ u.soo 1.0 .,.~ 

•• 300 I '.o 2.0 ~.ooo ] J,O ~t.J ••• oo 5 5.1 

~··· 
u. too 2.0 ~4.1 

•• 400 2 2.0 4.0 a.:oo 1 1. 0 30. ~ t.too 4 •• o "·' u.zoo 1. 0 "·' •• 700 1.0 l.l e.JOO I 1.0 11.3 1o.1oo ... ••• 7 12.500 J,O 

~··· 6of00 1.0 ··I 1.400 I 1.0 ]2,] I0.:20D 1.0 "·' 12.600 I. 0 to,, 
7·000 1·0 7.1 4.600 l 1 .o ,,4 IO.JOO 2.0 ... 7 12.tOO J,O ,, ·' 
7.100 :.a t.t 1.700 2 2.0 17.4 to.soo 1.0 70.7 13.100 1.0 92 ·' 
7.200 1.0 10.\ •.• oo ' 2.~ u .• 10·700 1.0 1\.7 13.600 z.o 94.' 
7.300 loO 11.1 l.too ... 43.4 10.100 • 4.0 7~ •• 13.700 1.0 f6,0 
?.400 '-·' IJ,I 9 .ooo 2.0 43.5 tt.IOO 2 ~.o "·' \4.zoo I ,O t7 .o 
'·"0 6 ,,, 19.2 9.200 1 t.O 46.:'i 11.200 2 2 .o 79.~ 1•. 700 I .o ••• o 
7.&00 ~ 2.0 ,, .~ •.• oo 2 7. <J u.s u .. too 1.0 40.1 11.100 1.0 ••. o 
7.700 I 1.0 22.2 9.500 2 2.0 zo.s 11.6110 I ,O 11.1 22.400 1.0 100.0 

............ -----------------------------··---------·--·----------------------------·-----------·-·---·------------·--------------·---..... 



HYDUIS ALl lATA EASTUN IASIN 

......... , .. ,. 
t CQRTPAS I 
~ ......... .. 

~AI lUI. F. NIJKU~ • , • • , • 
IIUftHR OF DISTINCT v•LUES , 
IIUHIU OF VALIJf.~ r.OUHI~D. , 
NUft~U OF ~ALUU NOT CnUNTEH 

lO&nT I•IH F.SHKniES 
ftEAN 
HF.D!AN 
KODE 

l 
61 

I 04 
2 

KAXIKllK 
KIH1~UK 

UMG£ 
'I~R !~HCE 

sr .orv. 
(Ql-111.) /: 

ST .~RR~R 
9. S7781S6 
9.l~<t0004 
7 .soooooo 

0, 2661\M~l 
0 .. 117:1~26 

19.ltn9H 

s.o"Y"' 
14,JP0~002 

7 ,J96JOI7 
2.71~6143 
l.lo7:iOUOO 

! 

SUWHESll 
KURTO!!S 

H 
HH HHH 
HHHHHH 

H HHHMHH 
HHHHH~HHH 

HHHHMHHHHH 
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r'~CH '!of' 
RURfH~TS 

HHHHMMHHHHHHH HH H 
t. --------------------u 

E~r.H '•' ~HOVE • 
L• 
U• 

VIILUF 'I"LU[/S.F, 
0.93 3.67 
1.2~ 2.40 

UCH JELDW • 

o. ,·~.oo 
~. ;:oo 

~o.;::oo 

01• ':'.:~Q,OeQ 

a:.. 1o., .. ,o~ :~ 
S-• A.8~B:7"~6 

h• 1:'.:9?49Ci'7 

0.1~~0 

" " "" l + " I ............... o ........... E.F ...... , ..................... "'"'"'""'""''"'""''"'""" 
D D A X 
E I H 

PERCENTS PERCENTS P£RCFHT~ ~nCEMTS 

VALUE COUNT CELL CUll ~ALUE COUNT CEll CUM VALUF tOLIHT tf.Ll r.HM ~ALUF C;DUHT tElL cu~ 
5.100 1.0 1.0 7.900 5.d J2, 1 ,,100 .1 :!.1 A0.6 1 ~-100 \.0 87. s 
5 .:oo I. 9 ' .. t.ooo 1.0 .U.7 10.~~0 1 1.0 ~· .~ 12.7~0 I • 9 89 •• 
S.JOO 1,1) 1.8 8.100 1.9 l~ •• ·~ .100 1.9 

···~ 
t.l.OOO 1.0 90 •• 

,,,oo 1.0 ~ .~ 8.200 1.0 ;\6.~ 1o.•~o J.a 67.J 13.3~~ \.0 ... ~ 
5.600 1,t) ~.a 8.100 \.0 J7.~ t~.:;oo 1 .o 68,J 11.600 \.U •: .3 
5.900 1o0 ,, 7 a.•oo 1.0 ;\~.~ 10. ·~~ 2'' 71.:! IJ,7~0 ,,o •3.3 
6 .ooo \,1) 7. 7 ~ .:100 lot) .1'#.4 ·~· 700 

1.0 7~ .1 14.1~0 1.0 ... : 
6.100 1.0 •· 7 •• 700 1.0 ~o.~ 10.~~0 I .0 n.t 14.400 1.0 ·~· ~ 6.]00 1.1) 9.6 8.HOO \,1 't2oJ 10.900 1.9 ~~.o ~~.000 1oti ... :: 
6.500 ),9 u.:; 1.900 J.~ o1~.~ u.ooo 2 0' 71.9 u.~<'n 1.0 

''· J 6.600 l,t) l:!o5 9.100 t.o 47.1 11, 'OO '.' ~o.a u.•oo ••• ·~·· 7 .ooo 2.9 
·~·· 

•• :oo 1.0 4~ •• ll.4~0 J,O ~·. 7 17.:'0(1 t.o n.o 
7. '00 l,t) u.J 9 .. 100 1.1 ~o.o II, 100 .. ~ 112.7 t•.•oo tot) 10~.~ 

7. 500 •• 7 2l.L 9.400 ~ ,R ~~.fl 11.900 1.0 R3, 7 
7.600 ),'f :"4.0 9.~00 \,Q :>4.7 1:.ooo 1.1 ~,., 

7.800 1.0 26.9 •.• oo 1.0 ':17.7 1:.1~0 1.0 "" .~ 



MYDRAIS ALL CRUll[ [Ail[RII JAUM 

....... ., ... 
t CORitTFP t 
aunnanu 

VMJAIU IIURIER • • • • , • 
IIUIIIl~ 01' DISTJIICT IHILUU , 
IIUIIJ(R Of Vlll.llf~ r.OIJHTU, , 
IIUIIK~ OF VALUES NOT COUNTED 

LOCIITtftH UTIIIAT£1 
IIUII 
IIlii AII 
liOOl 

13 
47 

101 
s 

IIAXliiUII 
IIIIIIIIUII 
RA118E 
VMIAIICl 
IT,DEY, 
CU-01112 

4.4079201 
4.1""" 

MOT UMJDUE 

ST .ERROR 
0.11027 .. 
a.Jt75429 

f,Jf,.,, 
0.3000000 
,,09""4 
J,2e2'5J6J 
1.1117771 
1.~500001 

I I 

" " "" "" "" " " HMKH M 
H HHHHHMH H 

HH MHHIIHH
HMHHMHMMM-HM M 
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EACH 'M' 
U,~UFNTS 

2 
COUIITISl 

L--------------------u 
EACH • -· AIOIIE • 0.5000 

L• o.oooo 
U• 10.0000 

01• J,JOOOOOO 
VALUE VM.U£/S,[, 13• 5.1000002 
o.:2 0.19 S-• 7.5961437 

-o.u -0.22 It• 6.2U6tl0 

UCM JELO~ • 0.0750 

II I II II 3 + II 
r ................................................... E .. J!,,,.,,,,.,,.,.,,.,,.,,,.,.,,.,,,.,,,,,,.,.,.,,,,.,.,.,,,.,.,,.,.,A 
II I II l 

1 II 

KRClMTI KRCtlllS ,UCENTS 'IRCENTS 
YAlUl COUIIT Cll.L CUll Willi( CIIIIIIT r.ELL CUll VAlUE CIIIJIIT Ctl.l. CUll YAI.II[ COUIIT Cll.L r.u11 

o.Jooo I 1.0 1.0 2 ... 00 I ••• lJ,f 4.3000 7 ~.o 53.5 6.2000 4 4.0 13.: 
0.4000 I 1.0 ~.o 2.7000 I 1.0 14.9 4.4000 3 1.0 $6.4 6.3000 l 3o0 ~6.1 
o.fooo I loO J,O 2.1000 I loO "·' 4.7000 2 2.0 51.4 6.5000 J ,.o "·I 
1.2000 I 1.0 4.0 2.9000 I J,O Uol 4.,000 3 1.0 4lo4 6.6000 I 1.0 fOol 
1.4000 I t.o s.o 3.1000 6 '·' 22.1 s.oooo s ~.o 66.3 •• 7000 2 2.0 ''·1 1.:1000 I \,0 s.9 .1.3000 4 4.0 '.6.7 5 .1~00 I 1.0 47.3 7.1000 I t.o fl.! 
lo6000 I 1.0 ••• J,4oon 4 4.0 ]0,7 5.2000 2 2.0 ... 3 7.2000 2 z.o ,~.o 

1.1000 I 1.0 '·' 3.$000 4 4.0 14.7 ~ .~ooo J J,O 72.3 7.5000 2 2.0 91.0 
lofOOO 2 2.0 '·' 3.6000 l 3.0 37.6 , .... o 2 2.0 74.~ 7.1000 I 1.0 ... o 
2.0000 1.0 IO.f 1.7000 • ~ .. 41.6 ~."000 2 2.0 76.2 9.2000 I 1.0 "·O 
2.6000 loO u.t 3.9000 5 5.0 ·--~ •• oooo I 1.0 11.'l ..4000 I 1.0 100.0 
2.$000 \.0 u.t •• 2000 l 3.0 51,5 •• \000 2 ~.o 1t.: 



aaaanlll&ll 
t Sill' 
111111111111 

VUIAILr NUIIIU •••••• 
NUIIIER OF DISTINCT 11111.\lrl , 
NUftV.It OF UM. utS COUll TED, • 
IIUftiEII OF VALUU IIIIT COUNT£11 

LOCATlllll EITIIIATtl 

I 

" -

IIUII 
II(IIAII 
IIOH 

5 
l:Z 

102 
4 

MXIIIIIII 
"I HI HUll 
lAMA! 
YAIIAHCt 
n.lll!v. 
103•01112 

1.40.9020 
1.0000000 
o.soooooo 

ST,£1111111 
0.171"ll' 
0.144Jl76 

" 
D 
3 

........ 9 
o.ooooooo 
s.o""" 
1.AU'1!162 
1.:t007~'2 
0.7000000 

Hll 

"" Hll " Hll N 
Hll N 

"""" NN 14M M 
-..ti!IN 

-" "" -""-"""" 
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UCH 'H' 
lt,.lf.KNT!I 

COUIITIII 

L--------u 
UCN '•' 111011[ • 

L• 
uo 

VALUE 
1o26 

0·" 
EACH 

YALU£/S,F, 
s.u 
1o96 

lrLIIII • 

Q,JOOO 
o.oooo 
•• oooo 

Dl• 
n• 

o.~oooooo 

lo9000000 
0.10414" 
1.7056541 ·-· ... 

o.osoo 

" r ••••••.•• a ••••••••• E ••••••• E •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ·······" 
N D A 

E II 

"IICEIITI I'EtCfNTI I'EtCEII11 I'EIICUol 
VALUE CDUIIT r.[LL CUll YALIJf CDUIIT CELL ~UII YALIIf CDUIIT CEIL CUll VALur COUNT CEIL CUll 

o.ooooo 12 u.a It •• 0.10000 2 2.0 4\,2 l.HOOO 3 2 •• 76.5 3.70000 1 1.0 91.2 
OolOOOO I 1.0 12.7 o.9oooo 2 2.0 41.1 2.00000 3 2.9 ,.,4 3.-oo I 1.0 92.2 
0.20000 I loO 13.7 1.00000 I 7.1 "·0 2.10000 2 2.0 11.4 4.00000 1 1o0 fl.! 
0.30000 s 4.9 , ... 1.10000 2 2.0 52.9 2.40000 I 7.9 14.3 4 • .&0000 1 1.0 ·~ ·1 
0.40000 ~ 4of 23o3 1.30000 J "!.f ss.t 2.50000 2 2.0 ... 3 4.50000 ~ 2.0 "ol 
o.~oooo u l2o7 36.3 1.40000 • 3.9 59.1 1.00000 2 7.0 ···2 4.toooo I 1.0 t?.1 
Oo60000 1 t.o 37.3 1.30000 ' ••• .... 3.!0000 1 1.0 ... 2 s.ooooo 2 2.0 ... o 
0.70000 2 2.0 3 •• 2 1.10000 s ••• 73.5 3.~-· 1 1.0 ...2 :loiOOOO 1 loO 100.0 ------------------------------------------- --------- -----------



HTDitAIS ALL C~UIIU USmtN 1141!1~ 

•••••••••••• 
I IIIIJ t ............ 

YM !Ail.f. NIIMIF.I , , , , , , 
IIIIIIIEa OF JIITINCT YA'.II£5 , 
11111111!1 Ill' YALIIF.I ClliiNTf.D, , 
NUIIJIIt Of YALLIU llliT tOUIITU 

LIICAT1DN f:ITIMATII 

D 
I 

MUll 
IIEDIII•II 
110. 

I 

RAII~llll 

MINI HUll 
RAII~f 
~MIAIICI 

n .erv. 
IOJ-011/2 

34. ,,. ... , 
o.ooooooo 

34., ..... , 
41.3217014 
,,r.:11127 
•• 3000002 

7otr.ll415 
~-~:100003 
3.2000000 

IT ,[RI,. 
0.6~2197 
Oo7216112 

0 
3 

III:FIIII[II 
KUIITIIIU 

MM 

""" """ - " -HH 
IIM-1111 
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,ftC:N 'II' 
R(l'tUFIIT~ 

3 
CDUIITIB I 

-~~---"" L----- --------11 
EM:II ·-·ft._ • 

L• 
U• 

VALIIf VAI.Ufl!l,(, 

1.~. '·'~ 
2.~2 5.2t 

UC:M lfLDII • 

z.oooo 
o.oooo 

40.0000 

Dl• 3.2000000 
03• II .1000002 
•-• o.U40J:II 
I+• 14oi376U7 

0.3000 

" 1 •••• , ••••• o ••••••• E ••••••• £ ...................................................................................... ····• 

• D A I 
E N 

PUC:UTI Pftti:NTI rERC:!MTI PriCE NTI 
VALUE CDUIIT CIL~ WI! YALur COUIIT CflL CUll YAIUf COUNT c:w Cllll YALIIf COUtiT CILL CUll 

o.oooo 2 1.9 l·f 4.0000 2 l.t 3:1.1 7.1000 I ••• 62.3 14.ROOO I ••• .... 
Oo3000 2 1.9 lol 4.1000 1 ••• 36.1 7.4000 2 ,,, "'·' 14.9000 I ••• as.a 
O.MOOO I O,t 4o7 4.2000 4 3.1 40.6 7.11000 1 .. , ,,,1 15.1000 I o.t l.lol 
1.oooo 2 1-t '·' 4.3000 2 1.t 47.1 1.2000 2 I of 67.0 S:i •• OOO I o.t 1?.7 
1.4000 I 

0 ·' 
7.5 4.3000 2 l.t 44.3 lo4001 I ••• ''·' 15.5000 2 1·' ... , 

1.5000 3 2.1 10.4 ••• ooo I o.t 4!1.3 t.oooo 1 ••• .... 15.6000 1 .., to.A 
loMOOO l.a Uo2 4.9000 I ••• 46o2 10,2000 I o.t A9.1 14.4000 1 o.t tlol 
2.0000 • 3.1 17o0 5.0000 J 2.1 49.1 10.6000 I 0 ,, 70.1 u.7ooo I ••• ,,!1 
2.1000 I o.t o.t :1.4000 I ••• :to.a 11.2000 I o.t 1\.1 u.aooo 1 o.t t3.4 
2-3000 I o.t II of s.sooo 2 l.t Sl.t 11.:;ooo J 2·1 74,S lt,6000 I ••• t4.3 
2 -~000 7 I .t ?.O.I 5.R000 I o.t 52.1 U.ROOO 2 lot 76.4 22.2000 I o.t f:-3 
3o0000 2 l.t 2, •• s.tooo 2 1.t 54.7 12.1000 2 '·' 71.3 zs.sooo 1 o.t "·2 
3, tOOO o.t ?.J,, 6.0000 I o.t 55.7 12.7000 I o.t 79.2 26.4000 I o.t f7o2 
3.2000 4o7 21.3 ··1000 I ••• "·' IJ,5000 I o.t 10.2 21.7000 I ••• .... I 
J,:IOOO ••• "-'·2 ••• ooo 2 I of :~a.s u.oooo I ••• 11.1 Jl. 2000 1 ••• ft,l 
3.5000 1.t 31.1 ••• ooo I ••• :19.4 14.2000 1 ••• 12.1 34.1000 1 o.t 1oo.o 
1.6000 l.t n.o 7.0000 I o.t 611.4 14.3000 1 ••• n.o 
J, 7000 ••• 34.0 7.7.000 I o.t 61.3 14.- 1 ••• •···• --------------------------- -----------



............ 
I IITNIT I ............ 

VARIAILE 11\JNIER , , , , , , 
11\JNJU or DISTINCT VM.UU , 
ll\lltl£t OF V.._IIU COUMTfD, , 
11\JftiU or VALUES NOT CDUIITED 

LfiCATION F.!TIMATES 

" 

NEAll 
MUUI 
110M 

I 
I 

4 
66 

106 
0 

MAXIMUM 
MINIMUit .,...[ 
YARI~NCE 

ST.D[V, 
!U.1-Utl/2 

"'T .ERROR 

JIJ,OOOOOOO 
UJ.OOOOOOO 
220. 0000000 
~371. 4970703 

73.290~,~· 

A7 .5000000 

264. 90~6702 
27,. 04100000 
IIOT UMIDU£ 

7 .(116023 
21.0732956 

" 

SKEWHESS 
KURTOSIS 

H 
H 
H 
H 
H H 
H HH H 

PAGE 169 

EACH 'W 
REPRESENTS 

2 
H HH H HHHHM COUNT< S I 
H HH H HHHHH 
HMHHII MHHHHHHH 

HMMMHHHMIIHHHHHHH 

L--------------------u 
Uo:H '•' AIOU£ • 

L• 
U• 

VALUE 
0.10 

-I.SO 

EM:H 
as 
3+ 

UALU[/8,[, 
0.40 

-J.IS 

JELOW • 

1~.0000 

us.oooo 
4J~.oooo 

Gl• 'oo.ooooooo 
DJ• 33,.0000000 
S-• 191.41SI73l 
S+• 331.1961670 

2·0000 

I •••••••••• I •••••••••••••••••••••• 0 •••••• 0 •••••• ,,( ••••• ( ••••••••••••••••••••• 0 •••••••••••••••••••••••••••••••• 

II "' • 
" I 

PERCENTS Pt:ICINTS POCEMT! Pt:ACtNTS 
UMUI! t:llliMT C[\.1 r.u11 UAIIIF. COIJMT r.F.I.l CUM VAl UF. CQIIMI r.£1.!. CUR UAIIJ[ COUNT CEI.L CUlt 

UJ, I 0.9 0.9 201. 3 2.1 34.0 211. I 0.9 ~~.7 33~. 3 2 •• 77.4 
us. 1 o.f 1.9 209. I 0.9 34.9 :!Ml. I o.t ~6.6 340. I 0.9 '"·l 161. l 2.1 4.7 212· I o.' 35.1 216. I 0.9 51.:; 343. I 0.9 7·-~ 
171. I 0.9 5.7 211. 0.9 16.1 :!9$. I 0.9 5~.~ 34S. 1.9 11.1 
172. 4 3.1 9.4 219. 1,9 Jl. 7 2"· 1 0.9 S9.4 346. 

0 ·' 
12.1 

173. J 1..8 12.3 220. 0 ,, 39.4 -· 1 o.t 40.4 354. 0.9 n.o 
174. 0.9 u.: 221. I, 9 u.s 301. 2 1.9 62.3 lSS. 0.9 14.0 . ,. 0.1 14.2 2~2. ••• 42.5 102. I 0.9 43.:! 360. , .. R7, 7 
176. 2.1 17.0 224. 0,9 4J. 4 JOl. 2 1.9 65.! J6S, 1.9 .,,, 
171. o.9 17.9 221. 0.9 44 .J 105. 1 0.9 46.0 370. 1.~ 9.1.4 
110. 2.1 20.1 na. 1.9 46.2 J12, 1 0.9 67.0 371. 0.9 94.3 
114. ••• '-1· 7 HI. 0.9 ., • 2 ]14. 1 0.9 47.9 372 • 2.8 ,,,::! 
liS. 2.1 24.~ 261. o.t 41.1 J19, I 0.9 "·' 310. 0.9 91.1 
200. ~-11 ,,4 273. I 0.9 49,1 320. 2 1.9 70.1 312. 0.9 99.1 
203. o.t ,.,3 275. 2 1.9 50.9 121. 2 I, 9 n., Jl3. o.9 100.0 
204. 0.9 "·~ 276. I .., 51,9 323. 1 0.9 73.6 
205. 1.9 31.1 210. 3 2.1 54.7 J27. I 0.9 74.5 



~YDUIS ALL CltUISE E~STUM JUIN 

............ 
I KJEL I 
...... u .... 

VARUII.[ IIUIIIU , , , , , , 
NUIIIER OF DISTINCT ~ALUES , 
11111110 OF VALU£. COUHTU, , 
NUIIafl OF VALUES IIOT COUNTED 

LOCftTIQII ~STIHATU 
IIUN 
liED I All 
liD DE 

a 

14 
14 

•• 
II 

214.2114oeal 
170.0000000 

NOT UIIIQU[ 

IIAXIHUII 
HIHlHUH 
R~IIIE 
'JAaiAMC£ 
Sl.DE\1. 
101-UII/2 

1700.0000000 
40.0000000 

U60, 00041000 
1~U4,074UB7 

214.06~:182' 
50.0000000 

ST .f.UOit 
22,,1t4675 
\1.5470114 

SkEWIIUS 
KURTOSIS 

H 
H 

" H 
H 
H 
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Ur.H 'H' 
REPRESENTS 

5 
H COUHT!S) 

HHH 
HHH 
HMHHHH 

L--------------------u 
EACH '•' UOVF. • 100.0000 

L• e.oooo 
U• ,000.0000 

11• 120 • 0000000 
VALUE UALUF /S ,£. 13• no. ooooooo 

4.91 "·" S-• 0.2115059 
21.27 so.u St• 428.1496704 

EACH llLOII • 15.0000 

·II I II II t II 
.. ! ........ [,,[ .................................................................................................. . 

I A X 
I N 

~ERCENTS PERCENTS PERCENTS PERCENTS 
YAUI( r.ntiHT r.£1.1. CUll UAI.Uf: r.nu11r r.nL CUll Y~I.U( r.OIIHT CEU CUll VALUE CQUIIT CELL CUM 

40. I 1.1 1.1 uo. 4 4.5 JJ,O 220. 3 J,4 76.1 370. 2 2. J t3.2 
57. I \.1 2.3 !40. 5 5.7 JJ1,6 210. J ],4 "·' 410. I 1.1 t4.3 
60. 2 2.1 4.5 150. 2 2.3 •••• 240. 2 2.3 .... 440. I 1.1 9:1,5 
70. I ,,, s. 7 160. 5 5.7 44.6 250· 2 2.1 14 .I no. I 1.1 .,,, 
10. I 1·1 ~ .. 170. 4 4., 51.1 210. I lol ''·2 600. I I. I "·' to. I 1.1 1.0 110. 7 ,,o ~··I 300. 2 Z.l el.$ 1160. I 1.1 "·' 100. ' 

,,, u .• 190. 4 ~ .:; u .• no. I I .1 
···~ 

1700. I 1.1 100.0 
110. 7 (1.0 21.6 200. 6 4., 70.$ J40o I lo\ -~ .. 
1:20. ' 6·1 21.4 210. 2 z,J 72.7 uo. I ol to.t 



HTDIMS M.l CRUll£ [AITUI lAIII 

aaaaaaaauaa . ... . ............ 
VMIA •. E -•rt , , , , , • 
IUftKR Of' UIUNCT VAlUlS , 
IUNIU OF YIII.IIU CDIIIITED, , 
IUftiU OF YM.W!S NOT COUNTrD 

LOCATION UrtHU£1 
NUN 
MDI AI 
MDI£ 

6 
87 

106 
0 

IAXI
NIHIMII 
lAIIt[ 
VARIAHC( 
IT .D£1/, 
<OJ•QU/l 

1275.0000000 
&J'$.0000000 

1140. 0000000 
~n~1.1125ooo 

263o2t321:' 
I 9\ • ~000000 

461.17'2603 
l~ 7 • 5000000 
J7S. 0000000 

U,FRROR 
2$.!;732975 
~4.14U047 

I 8 

SKUH£51 
KUitTOSII 

" "" """ """ " """ """" HMHHMHHHH 
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F.Ar.H 'H' 
R£PR£S[HlS 

l 
COUNT<$! 

HIIHHHHHHHHHHH H 
L-------------------u 

EAr.H '·' AIOIIE • 73.0000 
l• o.oooo 
U• 1500.0000 

Dl• 245.0000000 
IIALU[ UALU[/S.E. Ql• 628.0000000 

···~ 
4o00 S-• 197.1160474 

0.20 Oo42 I+• 724.4724731 

EACH lllDII • 10.0000 

I I M H l + H 
I ...................... [Q,., .... £ .. ,, .... , ........ .,,.,,.,,.,.,,.,.,, ............................................. A 
I D1 A 

IE I 

PERClNTS P£RC£MTS P£RCUTS P[RC[HTS 
YlllU[ CQIJNT CELl CUM VAUlt! r.1IUHT Ctll CUI! YAllJ( CIIUHT Ctl.l r.u1 1/AI.UE COUNT l':[l.l CUM 

us. I o.t o.t :u. I .. , 27.4 l7S. J.l 51.8 651. 0.9 71.3 
ISS. I O,f l.t 110. I ,,9 ~ •• 3 JIS. o.t 54.' 670. o.t 1 •• 2 
160. I o.t 2.1 256. 2 1.9 ]0. 2 420. o.t ~5. 7 614. 1.9 11.1 

"'· I 0.9 3.1 2Sio I o.9 11.1 440. o.t ,6.6 700. lo9 ~3.0 
179. 2 1.9 ~.7 260· I ••• 37 ol 47S. ,,, 57.~ 70S. o.t 14.0 
114. z lot 7.S 2U. I o.t Jl.O ~oo. ••• ~1.5 '"· o.t .... 
liS. 0.9 I.S 270. I o.t !4.0 510. !.t 60.4 725. o.9 

·~·· lit. 0.9 9.4 2~0. I 0.9 34.9 SIS. I o.t 61.3 747. o.t 16.1 
200. .. , U.4 212. I .. , ]!1.1 Sit. 2 !of 6lo2 7SO • o.t 17.7 
20S. 2.1 tl.: 290. o.t 34.1 ~ll. ' lot 45.1 171. o.9 ... , 
210. I ••• 14.2 2"· 0.9 ]7.7 

~··· 
I .. , 64.0 163. 0.9 89.6 

211. 2 1.9 16.0 100. l.t 19.6 550. I o.t 47.0 114. o.t to., 
21S. I o.t II 0 lOS. o.9 40.6 sss. I .., "·' too. 1.9 92.5 
221. l o.t 17., lOt. o.t u.s ,,s. l .. , ... , tiS. Oof 91.4 
231. I o.t n.• no. o.9 42.S sn. l ••• .... 965. o.9 94.! 
232. l ••• 19·1 JZO. I '·' u •• aos • 2 1.9 1!.7 910. ,,, 95.] 
23S. l o.t 20ol Jlu. I ••• 44.1 "'· I .., 72.6 100<1 • o.9 96.2 
231. I ••• 21.7 333. I o.9 4!1.3 62S. I .. , 71.6 1010. o.t 97.2 
240. I o.t 22.6 l4S. I 0.9 46.2 626. I 0.9 74.S 1040, ••• ···I 
241. l O.f 7.1.6 311. I ••• 47.2 62t, I o.t 7~.s 1240. o.9 "'" 24S. 2 lot 2,.s ISO. I o.9 ••• 1 62t. I 0.9 16.4 1275. ••• 160.0 
246. o.t "·4 uo. 2 lot so.o 642. I .., 77.4 ---------------------------------------------------------------------------------------------------------------------------------



HTDRAIS ALL CRUIIU UKTERN USIN 

... ,. ...... .. 
I CHLACDII I 
••••J•••s•:t• 

Vllt4\ILE IIIIIIIU , , , • , , 
111111[1 or DIITliiCT VALUF.I , 
MUIII'.I n, VALU(S COUIITF.D •• 
NIIIIEI or VALUES NOT COUNTED 

LIICATIDII UrtiiiTEI 
'11!1111 

M[DIAII 
MDJE 

' 77 

" 10 

IIAXIIIUII 
II!N!IIUN 
IlliG[ 
VAR1AIItl 
IT .uv. 
IDJ-Ull/2 

1.1210209 
1.01:10000 

IIOT lltiJIU[ 

IT.£111111 
0.06027,. 
o.o7'.1n~' 

:: .• J,.,,, 
o.uooooo 
2.~""" 
0.341712~ 
0,5905710 
0.3750000 

IKtliiiEI' 
KIIITGIII 

D I 

M H 
II II 

H ~~-
11--HN 
111111--11 

-·1111-11111111111111 
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'ACII 'II' 
IFI'ttEilNTI 

2 
CDUNTIIl 

L--------------11 
EACH ·-· ~IIIII£ • Oo1300 

L• o.oooo 
tlo 3.0000 

11• 0.71100000 
VALUf VALUffl,[, OJ• •• 4100000 

Ool4 1.3, ·-· o.:r.n••Zt 
-o.s' -1.05 I+• 1.7115911 

UCH JfLOII • 0.0200 

N I 1111 I t N 
I ............................... , .. ,, .. ,,,.,.,.,, .. ,E.E .................................... , ................................... , •• 
II D A 

I II 

PERCENTS I'EICUTI 
VAlUE COUNT C£l.L CUll YALU( r.OUNT CElL CUll 

0,04000 1 1.0 1.0 o. 74000 I 1.0 2t.l 
0,1 fOOO I loO 2.1 0,7'.1000 I 1.0 ?9.2 
0.21000 1 1.0 3.1 0.76000 1 1.0 30.~ 
0.22000 1.0 4.2 o. 77000 1 loO n.z 
o.:3DOO 1.0 '·2 o. 7110410 loO Jl.J 
0.:!5000 1.0 ~.z o. ,.000 loO l!oJ 
0.27000 1.0 ?.J o.uooo 1.0 34.4 
0.28000 loO R,J o.nooo 1o0 35.4 
0.~4000 J.t 11.~ o.eooo 1.0 36.$ 
o.nooo 1.0 12.5 0.94000 1.0 l7.S 
0.31000 1.0 u.s o.nooo lol 40o6 
0.11000 I 1.0 14.6 r.tiiOOO 1·0 41.7 
0.47000 I loO 1So6 o ... ooo ~ .o 42.7 
0.50000 I 1.0 "·' 1.00000 loO 43.7 
0.54000 1 r.o 17.7 1.02000 1o0 .... 
0.51000 ? ~.1 Uol t.OlOOO 1·0 45ol 
0.60000 1 1.0 ZOo I lo04000 2·1 47.t 
0.61000 2 2.1 :!2.t 1.0!1000 1.0 4t.o 
0.64000 loO 24.0 1.01000 1.0 ~o.o 
0.73000 3.1 17.1 t.otooo 1.0 51.0 ---------------·------------------------

I'Rt:EMTI l'£ttCEIITI 
VALUE COUNT C£1.L CUll VALUE COUNT CtLL CUll 

1.111100 1 1.0 52.1 1··- 1 1o0 81.2 
1.14000 I 1.0 53.1 loniOOO 1 1.0 12.3 
1.11000 l loO 54.2 lo "0410 1 loO 13.3 
lolfOOO 2 2.1 5,.2 1.10000 1 1.0 14.4 
1 .z:zoot l r.o S7oJ 1oll000 1 loO 15.4 
1.23000 1 loO 51·3 t.l7000 1 \oO ... ~ 
1.,4000 1 1.0 St.4 , ... 000 I loO "·' 1.24000 2 2.1 .u.s l.ttOOO 2 2.1 .... 
1.27000 2 ~.1 63.5 1of1000 l 1.0 to., 
1.30000 1 1.0 .... 2.10000 1 1.0 flo? 
loUOOO 1 loO ,,,, z.uooo ' 2.1 n.? 
1.33000 I loO ... 7 z,uooo 1 I oO ••·I 
t.r.ooe 1 1.0 67.7 7.171100 l 1o0 fSol 
1.39000 I 1.0 ... 7 2.20000 1 I .o "·' 1·40000 z 2.1 70ol 2.26000 1 loO "·' 1.44000 2 2.1 n.• z.szooo I loO tfoO 
1.4:1000 1 1.0 74.0 2o671100 1 1o0 100.0 
1.41000 2 2.1 76o0 
1.51000 , 3.1 7t.2 
1.54000 1 1.0 10.2 



HTDIIU$ AU. CltUISU FASlFRN IAIIN 

... ., ....... 
a TSI a ............ 

UUtAJI.( N11MJO , , , , , , 
NUftt(l OF DlSTJNr.T UALUEI , 
NURI[I OF YAlltfl CIIUHTU. , 
NUNJII OF YALUU 1101 r.tlliNTFU 

LOUliftN UTIIIATII 

" 1 " 

NUN 
N!UJAN 
NODI 

D 
"3' 

I .. 
lOS 

I 

s 

NAXINUN 
NIH! MUll 
RANBf 
YftRIANC£ 
IT.II[U, 
IQJ•QI l/2 

1.6ni'07 
1.1300000 

NOT UMIDUF 

ST.EUDI 
0.1540703 
0.1151701 

12.3800001 
o. "00000 
u.tooooo~ 
~.~t11:1S7 
J,,78'1:113 
0.54:10000 

IKIIIIIEII 
KUIITOI111 

H 
H 
H 

HH 
Hit 
HHH 
MHII 
MHHH 
HMHHH 
MHHMHHH M M 
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'AC!t 'H' 
UPR£~rNTI! 

4 
tOUNTIIl 

L-----------u 
EACH '-' A lilliE • 

L• 
U• 

EACH 

YALUf/I,F, 

"·" 45.11 

o.noo 
o.oooo 

1!'1.0000 

01• 
03• 

·-· ••• 
0.7100000 
; .1"100000 
o.Ot34ltl 
3.2509420 

0.1030 

" .••• 1 •• ••• • t .•.• r .................•.....................••••.••.•••.••••....•..•.•..•.••.•••...•......•...............••.. ·• 
• D A 

I " 
PUCENTI PEWCFNTS PlltCFIITS PEitCEIITI 

UALUE COUNT CIU. CUI YALUf r.OUMT CELL CUll IIAIUt' CDUIIT CELl CUll NoUII CIIUIIT CELt CUM 
o.noo 1 J,O t.o 0.1400 1 t.o ?II·· 1.3300 1 1.0 lll4ol 2o0600 I 1.0 71.1 
0.4t00 2 ,,, '-·' 0.1500 I 1.0 ''·~ 1.3600 I 1.0 55.2 2.1~00 I 1o0 ?t.o 
0.~?.00 1 loO l.l o ... oo 1 1.0 J0,5 1.1700 1 1.0 :16.2 2·JIOO 2 1.t 11.0 
O.SJOO I 1.0 

~·· 
o ... oo 2 l.t 37.4 1.3100 I 1.0 S?.l 7.4100 1 1.0 ll.t 

0.:1400 l 2·' '·' O.Y700 1 1.0 JJ.3 1o 4700 1 1.0 51.1 2.4400 I 1.0 n.t 
0.5600 I 1.0 ••• O.tiOO 1 1.0 34.:1 1 .... 0 1 1.0 :.t.o 2.4600 1 1.0 n.a 
O.~IICO I 1.0 t.S o.ttoo 2 t.t J6,2 1.:1000 I 1.0 60.0 2.4t00 1 \.0 .... 
o.,oo l :.t 12.4 1.0000 I 1.0 37.1 1.52110 2 l.t 61.t 2·''" I t.o 15.7 
0.6000 I 1.0 13.3 1.GIOO I 1.0 31·1 1.3300 I 1.0 u.t 2.631)0 I 1.0 ... , 
0.6100 l 

~·· 
16.2 1.0300 2 l.t ~o.o 1.!1400 1 1.0 63.1 2.1100 I 1.0 .,,, 

0.113" I 1.0 17.1 1.0700 I 1.0 ~1.0 lo6100 I 1.0 , ... 2.11400 \ 1.0 ,..,, 
0.6400 1.0 llo1 1.otoo 1 1.0 41.t 1.6!1110 1 1.0 "'' z.tooo 1 1.0 lt,S 
O.AaOO loO 1t.o 1.1000 I 1.0 42of 1.4100 I 1.0 ... , s.osoo 1 1.0 to.s 
0,6fOO 1.0 :o.o 1.1200 J :.1 4!1.7 1 ..... I 1.0 "·' J.4000 2 t.t t7.4 
0.7000 1·0 21.0 1.1600 I 1.0 46.7 1.7600 I 1.0 ... , 3.4300 l 1.0 tl.J 
0.7100 1.0 ,,, 1.1700 1 1.0 47 •• 1.1000 I 1.0 ,,.:; s.:ssoo I 1.0 91.3 
o. 7100 1.0 n.t 1.1100 1 1.0 4lo6 1.14ot l ,,, 72.4 3.6900 I 1.0 t:l.2 
0.7500 1.0 ~3.~ 1.2200 1 1.0 4'P.5 1.r.soo I 1.0 ,., ,J 4oiJOD I 1.0 ·~.2 
0.7700 1.0 14.1 1.2300 1 1.0 ~o.s 1.~600 1.0 74.3 4.3800 I \.0 97.1 
0.7100 J,O r.\.7 1.2500 1 1.0 :a.4 1.1700 1.0 75.2 4.5100 1 1.0 ... , 
0.1\00 1.o ~ •• 7 1.2600 1 1.0 52.4 1.tsoo 1.0 ''·2 •• 11100 I t.o tt.o 
0.1300 1.0 %7.6 1.3::>00 1 1.0 ~l.J 2.0400 1.0 77.1 12·3100 1 1.0 100.0 --



HnR~I~ ~I.L. tRUI~l USlERN IASIN 

uaaueaaan 
I TUitllD I ............ 

~AIUILF IIIIM~~~ • • • • • , 
MUNIER OF DISTINCT ~o\LUU • 
IIIIHIER OF YALUES COUNTED, , 
MUNIER OF ~tLUES NOT COUNTED 

LOCAT'nH '-'TINtTES 
NUN 
MEDliN 
NOD£ 

' 16 
106 

0 

NtXINUH 
NIMI~UM 
RANI£ 
~AR lANCE 
ST. DE~. 
( 03-01) 12 

I· 5066041 
1.1~00001 

o.soooooo 

ST ,ERROR 
0.1169021 
0.1712052 

0 0 

6.0""" 
0 .~000000 
5.9000001 
1.4414229 
,,,03~17~ 

0.1499999 

SKEIIIIESS 
KURTOSIS 

M 
M 
M 
MH 
HH 
MHH 
HMMHMH Htt 
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Enr.H 'H' 
~[PRFSEMTS 

4 
COUNT!$) 

HHHHHHMMHHMHHH MH H 

L --------------------u 
Ur.H ·-· AIOU£ • o.J~OO 

L• o.Jooo 
U• 6.Jnoo 

01• 0.6000000 
YALUF. YALUf./9,[ • Gl• 2.0""" 

1.39 5.83 S-• 0,3010165 
1.84 ].17 ••• 2. 7101917 

UtH IELOII • 0.0500 

N• Ill M II l + M 
! ..... o ............ [ ...... E ........................................................................................... t 
II I I t X 

E I II 

~£RC£NTS PERCENTS P(R(ENTS ~ERCENTS 
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THE SEASONAL PATTERN OF EPILIMNION CORRECTED CHLOROPHYLL a (ug/1) 
IN THE CENTRAL AND.EASTERN BASINS OF LAKE ERIE DURING 1986. 
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Appendix D contains the BMOP statistical computer outputs for the 
quality control data. The data in the BMDP outputs were genera~d through a 
CLEAR computer program (CALDIF) containing the following options. 

OPTION 1 

Option 1 calculates the absolute difference (ABS) between splits (Xll, 
Xl2, X21, X22) using the following formul~: 

ABS(Xll - Xl2) AND ABS(X21 - X22) 

Option l w~s used on all parameters having split measurements. 

OPTION 2 

Option 2 c~lculates the absolute difference (ABS) between replicates 
(Xl, X2) using the foll,wing formula. 

ABS(Xl - X2) 

Option 2 was used on all parameters which had replicates but no splits. 

See the quality control section fo~ the explanation for the terms split and 
replicate. 
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CnUHT r.ElL CU" 



............ 
t TP l ............ 

IIIIRlARt.E NIIIIIER , , , , , , 
NUIII£R or DlSTtNCT 'IA\.U(! , 
IIUIIU:R (If IJAI U[!\ r.OUH Tfll, , 
IIUUU QF VIILUU NI\T C~UIITED 

L~t:ATtnH EST!MT£$ 

9 
II 

"'"" IIUlAM 
MODE 

Q 

" II 

IIUIIIUII 
IIlii I !lUII 
R"'NG£ 
VARIAHCE 
ST. Of11. 
1n3-o1 ;n 

o.3n11~11 
f). ~001\C\00 

0.10001)00 

Q 

3 

~T. ~R~OR 
O.O:HII~:>O 
O.O?llllh75 

1.60IIMOII 
o.nooo~oo 

1.6000000 
~.10~J4~5 

O. 3'4~oR~ 
n. ~nnnooo 

SUIINUS 
KURTOSIS 

E;.r.H 

VlloLUE 

I·" •. u 

EACH 

H 
H 
HH 
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E~r,H '~' 

REP~~ Sf~l5 

HH COUNT< S > 
HH 
HH HH 
~~ HHHH Y H \.----------------1) 

AJlQII[ . o.•.MO 
L• o. 0000 
U• 1. oOOO 

Ql• •) .100000~ 
~~~~.u,..·~ .r. QJ• o.sooon(•o 

•.a:! S-• -0.0017111 
5.45 S+• 0.617.&:!~.3 

tEL Oil . o.GlSO 

" (, •• o. • .n.,. too,£," o • • t .f;,, tot 1 toot o to tf t toto" ott t t t t f toot o toto to • t t 1 t t 1 tIt It I o • ott to 11 o o o to • ott t tot t t toot t t .. A 
II 0 A 

E H 

PUCENU PE~C£111'1 l'EltCfMlS PnCENTS 
u•tu~ 1:0l11H r.Rt. r.u" UAUI£ r.OIIHT r.r•.t r.u~ V~l \IF. f.OIIliT r.f'll. t:Uft YAI.II[ COUNT Cfl.l. r.u~ 
o.ooaoo 1 ::.• 2.9 o.•onoo 5.7 11.4 ~.70(1110 3 ••• t4.3 
0,11!01111 ll 17. t ~11.0 ~.}OClOO "·' 77.1 o.•oooo t :.? t?.l 
o.:oooo ' 2S. 7 45.7 0 .600<10 3 8 •• tt:-.1 1.6000~ 1 1• t 10~.0 



OI'TI~N I NUU!F.NTS 

•••••••••••• 
I TF'P I ............ 

UARIUI.F NIJHUR , ••••• 
NU"JER DF DISTINCT UAI UF.S , 
NU~tF.R OF VAl. II£! r.nu~H.D, , 
NUHnR OF UAI.UES NOT COUNTU 

~or.n T' "" ~ST! HHn 
MEAN 
HF.OIAN 
NODE 

D 
H I 

D 

" 

J 
12 
H 
6 

HAXJ~II~ 

HJNIHUM 
I!AN&E 
YARI~NCE 
ST.DF~. 

o . .-o!ifl:8'4 
o.~.,oncu>o 

0.2000000 

C O,l•IJt: I~ 

~T ,f.RROI 
0.0902!.03 
0.0?88675 

2 ,,00~000 
0.0000~00 

2.~000000 

o.~'~'·'•t 
0.,76:'45~ 
0.1~00000 

SKEWNESS 
KURTOSIS 

Enr.H 

VALUE 
2.S8 
6.35 

EACH 
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M 
H 
M 
HH 
HHHHH "H 

E~CH ·"' 
A[P~F~F'HT~ 

COUHT< Si 

L----------------1' 
A~OIIE . o.~ooo 

L• o.oooo 
U• l.:?OO 

01• 0.101)00?·! 
Y~LUF·~.r. 03• 0.4000~·:··· 

• .n S-• -o .t :o'!t.: Q 

7 .so S+• 1).93:1~., 40 

JflOII . 0 I O~!V 

I ••• ' I. I •••• • E •••••• ,[ ••••••••••••••• I. I ••••• I •• I ...... 0. I •••• 0 •• 0 •••• I ••••••• I •••••• I •••••••••• 0 •••••••• • A 

" D " I " 
'liCEMTS 'ERC£MTR 'ERC!'NTS PERCENTS 

1/AIIIF COUNT Cf.l\. r.un YAIIIf COIIHT Cl'l L CUft Y~IIIF. cniJHT C~l I r.uft U-I.IJF. cnuNT CEI I. r.u~ 

o.ooooo I 2.9 
2 ·' 

o.:soooo 2 ~., ~7 •• o •• o~oo 1 1,, R:,.l l.SONIO :' .9 94 ,I 
0.10000 ' "!A.'l , .. Q. 40000 l ~-~ ,~.s 1),70000 I ~.9 ttl!.~ • .. 7nooo ~. 9 ~7 .1 
o.~oooo 11 J2,4 .1.8 o.soooo 5,9 R1.• 0.90~(1(1 1 2.9 ".' 2.~0()00 ''' 100.,1 



OPTIQII 1 NUTUF.NT! 

............ 
I !RP I ............ 

YARtnJLE NIIM,F.R , , ••• , 
NUMJER OF' DISTINCT YALU£5 • 
NUKIF.R OF' Vlll.llfS r.OUHffD, , 
NUMtER OF' UALUES III'T COUNTF.D 

LOr.ATtON F.STl~AT£5 

s 

ME All 
liED !All 
II ODE 

4 
8 
]~ 

' 
0. 2128'!!71 
O.lOOOOOO 
o.ooooooo 

""xr"u" MINiliUII 
RAN&f 
VARIMCE 
ST. DfV, 
<Ul•Qlll::! 

gr .Euo• 
0 .13~8RI ~ 
II.O?Rh7' 

4 ....... ~ 
1),00001100 

•·""n" 0.<1.1":163 
0.7979701 
0.1000000 

SKEWNESS 
KURTOSIS 

EAr.H 

VALUF 
4.98 

24.U 

EACH 

H 
H 
H 
H 
H 
H 

" HH 
HHH 
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EAr.M · ~· 
RErRF'SF~TS 

3 
COUHT(~) 

L ················II 
AROVE • ~.1000 

L• o. 0000 
U• 4.4110·) 

QJ• o. 0000000 
VALUF./! .F. Ql• 0.20000~'; 

12.0:! S·• -0.,1~:1~9 

29.74 S+• 1. OS08~i: 

JELOW • O.IJ~O·j 

" 11 t I 111111 ele[t .r I I I 1 I I I I II I 11 I I I I I I I I I I I I o I I II o I I I 1 Ill I I I I I It I I I o Itt I 0 I II I I If I II It It I •• I I It II II I I It I I I 0 ,II\ 

Vlll.llf' 
o.ooooo 
0.111000 

N 0 A X 
I N 

PE,CEIIT! 
COUNT CFI.l. CUll 

16 45.7 4~.7 
H 22,9 A~.6 

UAI.II~ 

o. ~01100 
~. 4•1000 

COUNT 
3 
I 

PE~CEIITS 
CFI.L CU" 
1.6 77.1 
2.1 RII.O 

'Jnt.ur. 
0.~01100 
11.60000 

1:1l1JHT 
4 

PERCENTS 
r.F.I.l CUM 
11.4 91.4 
'-·' 94,] 

IIIII llE 
0 ,,0(1(10 
4.10000 

COUNT 
I 
I 

PERCENTS 
CEI.L CU" 

'·' t7.l 2.9 11111.0 



OPTION I NUTRIENTS 

1111111111 .. 
I NITNIT I 
IIIIIUIIIU 

YARUII.f NIIH~F.:R • , • , , , 
NUMI£R or DISTINCT IIALU£5 , 
NUIItF.R or II~LIJU r.n•JNTFD, • 
NUMI[R OF V~LUES HOT COUNTED 

LOr.~ TIOH 1':~ TI HATE! 
NUll 
M£01AN 
MOD£ 

S D 
- II 

s 
5 

3l 
7 

" 

NAXJIIUN 
MINIMUM 
RltNGF 
VAIII~NCE 
5T, DEY. 
(03-0U.'Z 

1.24~414~ 
1.~1)01)000 

1.000~000 

ST. F.RNO~ 
o.~~o' , ... 
0.00<10000 

5 

7.000(1(100 
o. 0030000 
7.000000(1 
2,0AHf40 
t.H~7"9 
t.oononoo 

5KiiiN£5S 
~UIITDSIS 

Ur.N 

UALU£ 
~.04 

S.S4 

EACH 

HK 
HH 
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Et.CH ·w 
REPRF.~EHTS 

HH CDUHT<Sl 
HH H 
HH H H 
HN H H 

L ----------------11 
AIOIIF. • o.~noo 

L• 0. 0000 
U• e.oooo 

Qh o. 0000000 
YALUF/S,E. Gl• 2.0J0')000 

•• 78 S-• -0.!94l7~e 

~.~o S+• ~ •• 79~:·~ 

ULOW • o .o~so 

1 tlt tIt 1 tot t t to( 1 tort t 1 t t t t 1 It 1 t t t I tl 11 t t ott t t t t t 1 I Itt t I I It I I I I 0 I. I I o I 0 tot I I 01 t II I I I tl II tIt I I ItA 
H 

PERCENTS 
u"1. uF. r.nmn r.Et t r.u~ \I~IIIF. r.DIINF 

o. 11 33.3 33.1 2. ' 
1. 12 1A.4 119,7 1. 

rERCEHU 
r.r.u. r.u" 
!~.~ 14.~ 

1:.1 f?.O 

Pl!!CENTS 
liM II'. COUNT r.F.I.L. r.u' 

'· 1 J,o t~.o 

PERCENTS 
COUNT ~[I.L CU" 



............ 
I NN3 ' ............ 

VAUAtl.f. HIJHJF.P. , , , . • • 
NUN~ER Of' DISTINCT VALUFS • 
NUN~I'R Of' ~AI.UU r.OIIHT<D, , 
NUMI[R Of' VALUE! !IIIIT COUNTED 

LOUTtON F.ST1H!\TES 

5 

"''~ ..... 
HF: •JAN 
"O:..E 

a 

" " 
0 

Ml 

6 
17 
33 
7 

NAXf"ll" 
H~HINU" 
RANBF 
YARlMC£ 
ST ,DEV. 
(Ql-fJ! )/:;! 

0. 141.7~74 
O.~QIICI<IIIO 

o.ooooooo 

s 
+ 

ST .ERROR 
0.::111 9~20 
<1.1151701 

'·'""'R 0.<1000<100 
9.6999"R 
3.noH56 
t.71'11S!I~ 
o. 445~<100 

SKEWNESS 
KUIITOSIS 

E~r.H 

VALUF 
J.a~ 

1, •• ~ 

EACH 
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M 
H 
H 
H 
H 
H 
MH 
HHHHH H 

EACH 'M' 
REPHSF.Hf<; 

J 
COUNT( S) 

L ················II 

~80U£ • 1), 7~00 

L• o.oooo 
U• t2.0<IOO 

01• ~.0!011000 

V<IILUF!S. < • 0:!• o. 9~oooc ~ 
9.06 !-• -·l.H?t:e~ 

18.60 !+• ~·ol-'5EI:s 

JFLOII • 0.!000 

" t 11 eo ott t I ltF.t t t I tEo to <t t t t toot t t t t t t t tIt I Itt t t t t t t t t tIt t tot Itt to tot tIt t t t t t t t t t t 1 1 tot t 1 t t t t t 1 t tot tIt tot tIt tA 

II D , 
l II 

P£RCEHTS f£1tCF.NT! PEICFNTS ~UCEHTS 

V6<.11f r.niiNT r.f.u. r.un IIA< IIF <:OIIHT t:f.l.l. r.un 'IAl.U~ 1:DUIIT CF.l.t. CUft YAI.UE COUNT r.F.II. ~UII 

o.oooooo • %4.2 24.2 o.•oooM I ~.o u.~ 1.0000~0 I 3.0 7W.~ 3.500000 I 3.0 97.0 
o.~tllooo 1 .1. <I 1.7 ,J O,:ii)I!OOO I .1.0 66.7 t. 4004100 I J,o Rt.l 9,7110000 l 3.0 10•).0 
o.tooooo ' 1~.: ~5.5 0.600000 3.0 Af,7 1 .soo11~0 2 ··I 87.9 
0.~0<1000 4 t~. ~ 57,, 1),700000 ~.o 12.7 1.!1000')0 1.o to.• 
0.300000 I ~.o 60.6 0.900000 ~.o 7!-,R %.600MO J.o ·~·' 



D~TIDN 1 NUTR I F.MTS 

............ 
I SU I ............ 

~ARIAitF NUHt£~ , , • , , , 
IIUftiER Of DUTINCT VAlUES , 
NUHIO OF ~Ar.UU r.!ltJNTf.D, • 
NUKIFR DF ~ALU£5 NIIT COliHTfD 

Lnr..HtON ~!T!HATES 

1 
11 -

II£ AN 
Nf.DIAN 
nODE 

7 
17 
3& 

4 

MA~IKUK 
MINI HUN 
RAMIE 
VIIAI~NC£ 
n.on. 
COJ•Ul )/Z 

50.01>!\0000 
o.ooooooo 

5~. Ot\OC\00!\ 
l ~6. 9P7~A•• 

llo26RB637 
~. :r.lO~OOO 

1~.JA18nJ 

IO,OOOOCIOO 
o.ooooooo 

5T .f:RIIDR 
t.8;'Rt~:S9 

:!.NH6r.i28 

K 
Q 

J 

I~EWNESS 
lUI TOllS 

EAr.H 

VALU£ 
t. 23 
1.63 

EAt:H 

" H 

H 
HH 
HHH 

""""" 
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F~r.H 'W 
REPRHr~1< 

COUNT I~' 

HHHHHHH H 
L··-·-·---------·•1 

ABOVE • 
L• 
U• 

YALUF /S, ~, 
J, Ol J,,. 

tfi.OW • 

~ .oooo 
o. 0000 

'"' 000•) 

01• ,.OOC·000' 
03• It, ~OOOo' · 
!!-.. 1. 1:!00:!~. 
S+• ~'Lo5:-:"5! 

1.,, ,,,,, •••• ,,, ,,,,t. ••'-•••••• ••••• •••,. •••••••••••••••••••• ••••••••• ••• ••••••• ••••••••, ,, ,, ••••, ,,A 

" D II 
l II 

'Ut£MTS P£P.tF.Mn P£11C£11U PEP.CEHTS 
Ylll.\1£ r.m1Nt Cfl.l. r.u" ~~~· Ut: CDIIMT f.f.l.\. r.u" YA\111' r.nmn f.f\.1. r.un V~UJF. COUNT r.[ll. ~UH 

o. 7 19 •• 19 •• u. I 2 •• 58.~ 20. 1 ~ .. ao.b 3&. I :;t,B "-~ 
~. 6 U,7 36-1 12. I ~.R bl '1 2-· l ~.~ ·~- 1 

~o. I ~.a 10<),0 
6. I % •• •••• 1~ • 3 8.3 b ••• 2~· 2·1 ... , 
'. l 1..8 H.7 u. ? ,,6 7~.0 27. ':·It tt.7 

to. s u .• ~'5·6 17. 1 2.1 n.a JO, 2.1 • ••• 



OPTION 2 NUTRIFNT! 

............ 
l CMLACOIIR l ............ 

YARl.llf. NIIMIER , , , , , • 
NUNIU OF DISTINCT YAIIIfS • 
NUM8F.R tiF VAl. liES r.DIJHTFD, , 
NIIM~FR llF YA~UES NOT rOIINT£D 

-" 
Q 

I " 

' l:i 
17 

3 

MAXI MUll 
llfNIItUII 
RANI£ 
Y~RI~NCE 
ST. DEll. 
(0.1-•11)/:! 

O,J.,Hll 
o.noo<>oo 

IIOT IINIQUF 

ST. t-:RRCR 
O.J ~3011~ 
o. t:i87?14 

" 
Q 

3 

l •• oooooo 
o.ooooooo 
l •• oooooo 
Oo!RU934 
o.~2H274 
1).;;!7':i()C)00 

SkEIIHE!S 
KURTOSIS 
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H 
HM 
HHH HH 

F.At:H 'H' 
REPRESENTS 

1 
COUHT!S) 

HHHHHH H 
L -------------11 

ur.~ ·-· n~ovt • 
L• 
U• 

VALUE 
l.JB 
1.37 

EACH 

YAI.UF 15.£. 
2.3~ 
1.16 

I£LOII • 

0.1~00 
o.oooo 
t.,~oo 

Ql• 0.10•)000-. 
03• o .• :~ooov· 
S-• -0.0:"!31!:: 
St• 0 .87413'1_ 

0.01:10 

o ele I o o o Itt fIt t I oE o tIt I It I I o •• : ott t 1 I Itt o tIt I ott It I I Itt tIt t t I Itt I I It I I It I o t I Itt Itt t t t t t tIt 1 I Itt t II t tIt t t t toot tA 

N A 
N 

PERCENTS PEP.CFHTe Pf:RCFNTS PERCE!ITS 
VAt liE t:IIIIHT r.El.L CUll VAl. Iff. a:OUHT t:tt l CUll YAUIE t:OIINT <:FI.L. CUll ~~~l.ll( CIJIIIIT CEU. r.un 
o.ooooo llol 11.8 0.1~000 l ~.9 ~!1.3 0.12000 I !j,9 , .. , o.as~on 1 ~.9 81.2 
0.04000 :1.9 "·' Q,~ll•IOO I $,9 41.2 ~.~2000 I ~.9 ]1) •• 0.1!11000 I ~.9 91.1 
0.06000 '·' !.'3.5 0.22000 2 11.8 s,., o. 6:\0110 I 5.9 711.5 1.60~1\(\ I 3.9 IOO,n 
0.1'1000 5.'1 .,., .. I),JIOOO I '~·' ~··· 

~. 7~000 I ,,, ~~~ .. 



OPTJON l NUTRIENT! 

............ 
• 'tt£0 • ............ 

liM !AILE lftiMIF.R • • • • , • 
NUIIIE~ OF IIST!IICT ll~l.li£S • 
NU"IER IIF IIAUJFl COUHT~D, , 
MUIIIER :If IIALUES NOT COIINlFD 

LOr.~TlOH I!STIIIATES 

6 
15 
17 

3 

II~UIIUII 

IIIII! MUM 
ltANIF. 
UAtlt.NCE 
sr. oru. 
<U:HIIl/2 

0,6794UI 
o. 1100000 
O.MOOOOO 

ST .FRRDR 
Q,2!1177H 
o. ?019'195 

4.untn 
Q,OOOtiOOO 
4o!lt9t9t 
!, 077AR08 
I ,0311141 
0, J i~OOOO 

SKEIIIIESS 
KURTOSIS 
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M 
H 
H 

H 
H 

HH 
HH M 
HHHH H 

~4CH 'M' 
REFRf~FNTS 

I 
COUNT ; • 

L-------------u 
UCH '•' A~OVE • 

L• 
U• 

UAIIIf 'IAIIJ£/S.E. 
2·2~ 3.7• 
• • •• 3. 94 

EHCM IELOW • 

o. ~000 
0. 0~?0 
'-· ~~~OIJ 

DI• o. opr.ooc· 
03- 0. ]110.".•1"\ 

5·• -o.3~••c~: 
5+• 1.71;~:: 

0.0500 

o • o o o 1 •] oOoEo ott I o t of.o o 1 o 1 toot 0 o Itt t t t toto t 1 t I I o t 1 t I o o o tot I o o It I I Ito t tIt o o toot o 1 too o I o to oA 

N D D A 
E J 

PERCEHTS PERCENT~ 'ERCFHTS •UCEHTS 
VAI.U£ r.OUNT r.F.ll CUll Yftl UE r.nuMT r.F.u. f:Utl YAI.II~ J:OIIMT .:rt 1 CUM IIAI.II~ COUNT r.ru r.u" 
0.~0000 I '·' 5.9 OoOIOOOO I ~ .. 29.4 O,S,OMC\ 1 ~ .. , •• 7 1.~40000 I 5.9 "1.:'1 
0.0111000 5.9 u.e ~.o,nooo J \l,A Hoi Q,~t<IOOO 1 5.9 ]ft, 6 1.:;9~000 I ,,, 94.1 
o.osoooo '·' 17.~ o.noooo ~.· ~2.9 o.7t~o~o 1 5.t 76.5 4.120000 1 ~.o 100,0 
0.070000 5.9 ~,., 0 •. 1~0'100 5.t ~~ .. t.noooo '·' .. ., ... 



DPTtDN 2 HUTRI£NTI 

............ 
I TIS I ............ 

II"RlAII.E llltftJU , •• , •• 
llltlllllt OF DISTINCT IJ"llt£5 , 
llltlltllt BF ~Al.ltf.S r.OUHTFO, , 
IIIIMUlt OF IJAl.U£5 NOT COUNlrD 

fttAII 
IIF.DIAN 
ftOD£ 

5 D 
!I 1 

1 
13 
IS , 

N"XJI!ltN 

"'"'tlU" tANS£ 

0.16"''' 
II, 1.~0110~0 

IIOT UIIIQU£ 

1!1\~IMICE 
ST .Df\1, 
!Ol••Jllf~ 

D 

5f,f1RGR 

o.o•"~'~' 
~.0~4~4U 

" " 3 

0.6400000 
O.Otl)4)'100 
o.nM•oo 
o.o:t5!!A31 
o.Jtl~n' 
0.07~~000 

s 
t 

IKEIIHESS 
KURTOSIS 

UCH 

VAI.UE 
t.S7 
1·20 

EACM 

·-· 
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" 
{Ar,ll '\4' 

lt[~RHF.IITS 

1 
M CQlfflT<~i 

" " M HH 
HHHHH M ~ 

~------·······U 

AOOV~ • o.o"iOO 

~· o. 0000 
U• o.c\:;oo 

Ql• O.J4000~· 

YA~urts.r, 03• 0.!804100 
2 ••• S•• -o.o:~?t~· 
o. 9:1 5+• o. zst::~u-

tf~OII • 0.007~ 

" ..... , ............... , ... ( ................................. ························ ......• 
II u -1 " 

PERCENTS P£RC£Mn PERCfllfS rUCENH 
~·'-11'- COIIMT CRL r.uM IJfl\.11[ COIIMT r.f.ll 1:1111 11~1.111': t:IIUIIT tf.I..L r.UII v•tu£ r.ou11r r.EII. cw .. 
0.010000 l U.! L~.l o.o.oooo 0.7 U.1 0.171)(\110 1 •• 7 73.3 o.~o•ooo~ ' •• 7 lOO.O 
0.0~1)000 I ~.1 ~o.o o. \30000 4.7 5,,3 <).t~ODDO "·' 11n.o 
0,040000 1 .. , 26.7 O.H~ 

,,, &6.(1 0.2$00110 .. , ... , 
0.0~0000 tl.l • .,.o 0.1~11000 6.7 I.A.1 n.s•o- .. ' ,,,l 



QPTtOII 2 IIUTitU:HTS 

............ 
t 111 t ............ 

YARlUl.t' lllllllf:lt , • , , , , 
IIUIIIF.R OF Dl SllNCT Vt\I.U£5 , 
IIUIIIF.R nF Ut.Uif:!l !:tiUMTf. 0, , 
MUNKR OF Ut\LUES NCIT COUIITU 

LOUTttiH UTtMTES 

I 
II• 

ll 
1 

11£1111 
IIF.Dlt\H 
MODE 

II 

' 12 
15 
5 

IIIIXlllllll 
lllMlllllll 
Rlllll£ 
IIARIMtE 
ST,tf'\1, 
101•Uil/~ 

Oo15,. •• , 
(1,11<)1)(100 

MOT UlllOilE 

n .F~ROR 
0.03(17~" 

o.o•~'~to 

" 

o.•t~oooo 
o.uooooo 
0.3tMOOO 
O.OH1924 
Ool1f13111 
Q,o>tMnoo 

Q 

1 

snlii!Ess 
KUltTOSJS 

s 
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H H H 

FAtH 'H' 
REHF~F.HT" 

I 
CCU~TISi 

HHHHHHH H H 
l-------------11 

EAr.H '• A-n~E • 
l• 
U• 

Ut\LU£ Yt\LUF IS, F, 

0.15 1·1' 
-o.1o -o.sr. 

EACH lfLOII • 

o,o,oo 
0.0300 
n. ~~oo 

Ql• 
Gl• 
S·• 
S+• 

o.osoooc .. 
('). ~300(" 
o.ons::• 
0. 27179~: 

O,OOlO 

" t. t. • •. •. ~- 1 •., e, e t' •• t. 1 t 1£1' f t' t,' o to. 1 f, 11 1. f t f t I. I' e t ' 'eo •' • t I' t,' f t I If If I I • I'' • I o I o I 0 • •• o'' I'' t I' t t' '' • t'''' It • of • o' o • tIt oA 

" • A 
l II 

•ucuts l'llttf.NTS •EIItFNTS PERCE~TS 

11~.UE 1:01111T 1:F.11 r.UII IIAillf. t:Oillll t:El.l CUll YAI.UF. 1:\liiHT C[l.l r.u" UIII.UE r.OUNT r.ELI. r.u" 
O.OlOOO l '·' .. ' 0.070~0 1>.7 ~o.o o. 1~llll0 1 •• 7 60,0 0.2~000 I .. ' ~o.o 
0,04000 U.3 ?.II 0 0.1ll000 /),7 ~··' 0.18000 '·' M.7 Q,ltOOO IJ,J t.I.J 
G .OSOOO 1:S.:s :53.3 o.uooo 1>.7 ~3.l O.:OlliOO A. 7 73.~ 0 •• 100(1 •• , 100.0 



............ 
a RS I ............ 

VillltUII.E IIIIH'F.R • , , , , , 
IIU"IER OF DISTINCT UALUES , 
IIUNIER IIF UAI.U£! COUMTf:O, , 
IIURIER OF UIIILUES NOT CDUNTF:D 

LOr.AT!Olt UTIIIATES 

""'" IIF.OUII 
NODE 

D 

" 1 " 

8 
u 
~~ 

~ 

0.2060000 
1),1)70111100 

IIOT IIIIIOUE 

IIAXT"'IN 
MINIMUN 
RAII&f 
UAIUANC[ 
ST .DF1J, 
(QJ-111 )/~ 

" 

RT.f.RROit 
0.0600064 
1),0548413 

o.6fnoooo 
OolllOOIIOO 
0.61011000 
0.0540114 
o.n240JA 
0.14~0000 

D 
l 

SKEWNESS 
KUitTOSJS 

s 
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H 
H 
M 
M 
M 
H 
H H H 
H HHHH H 

EACH 'H' 
R£PUS£NT• 

I 
COUNT iS I 

L -------------u 
EliCH '•' nan•IE • 

L• 
U• 

VALUF 
loll 

-0.18 

EACH 

VALUF/B,f • 
1. 76 

-o.u 

IFLOW • 

" 

0.0750 
o. 0000 
0.9750 

0 ,QJCOOD 
o. 320000 

-0. 0,~~0~ 
II, 43S~o: 

0.0075 

•••• .1 ••• ••, ,f.,,, •• ••••••• ,, .,,£, ,.,,,,,,,, •••• •••••. •••••••• ,, ,, •• ••• •••••••••••. •••••••••• •••• A 
II D A 

I II 

~ERCERTS rERCEIITS 'ERCfNTS 'ERCENTS 
VAll, CiliiiiT CF.tl CUll 'IAIIIF: t:OIIIIT Cfi..L r.u~ YAt.UE t:OIINT CF.I.L t:Uft Vi\l.UF. CnUMT r.ELL cu" 
OoOlOOOO I •• 7 6.7 Oo0601100 6.7 ~·· 7 

OoZ40CIOO 
'· 7 

7],] o.noooo I '·' 1110.0 
o.02QOOO 2 lJ .J 10.0 0.0711000 A.7 ~1.3 0.1:!0000 ~.7 811.0 
o.OJOOOO 1 •• 7 26.7 ··11001\0 ,, 7 60.0 0.4~0000 6.7 86.7 
0.0'!0000 2 u.1 40.0 0.1.30000 6.7 Ao\, 7 o.~MOOOO ,,, ,,,] 



OPTION I NUTRIENTS 

............ 
a TURttn ............ 

II1UU•IF NIINIF.A , , , , , , 
IIUIII[R OF DISTINCT UALU£5 , 
NUIIUR IIF \IAI.UFS r.OUHTfD, • 
IIUIIIER OF VALUES NOT COUNTED 

I.~CAT!OH F.5TIMTES 
IIUN 
IIF.DIAN 
liD DE 

D 
II 

Q 

II Ill 

IIAXJtltlll 
IIINIIIUII 
RAN8F 
IIANI~Nr.E 

ST.DE\1, 
10]•111 )/~ 

Oo!BHJJJ 
l)ol•)On'lQO 
o.ooooooo 

s 
t 

ST ,fRKOR 
o.os~&7U 
n .o·.'R8475 

2.oor.oooo 
o.oo~nooo 

2.0000000 
Q,IMII~IO 

0, 40S0407 
O,lO~MOO 

SHIINESS 
KURTOSIS 

Er)r.H 

IIALIIF 
3.9! 

14.63 

EACH 

HH 
HH 
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EAr.H 'H' 
REPRF.OF.~lS 

COUHll S; 

HH ~ H 

L -------------·-·IJ 

WllliJE.'S.E. 
~. 91 

14·61 

0.1~00 
o .or,oo 
2, ~I)OO 

01• o .oooooc.-
0!• 0. :!1)01)~ .. 
S-• -o.:111~~ 

S+• 0.38BJ7:: 

o.o:lo 

• o • o o o o oo oolo o ooEt t tf 11 too 1 o o 1 oo oo o 1 o otto oo o ol 1 o o t 11 Itt It to 1 tot too o 1 o o o o too o o o o tot toto o 11 o o o o o o o o o o o o • o o o o o o o o .A 

VAlli[ 

O,OOQQO 
o.tnooo 

II A 

" 
PERCENTS 

t:llUHT CEU. CUft 
' 37.5 37.5 
~ JJ,J ,.,,. 

1/AI UF. 
o.~oooo 
~.3•1000 

I:OIIHT 
4 

'ERCFNT~ 
t:£U. CUll 
16.7 17.~ 

4.~ "·' 

1/AI.IIF: 
o.~ooM 
~.110000 

1:0UHT 
1 
I 

PERCF~TS 
CFII. CUll 

4.~ ·~·· 4.2 1110.0 

YAI.UF. '.OIIHT 
~HCEHTS 

r.nc cu" 



............. 
I CD~DCDRR I ............ 

Vi!IRIAII.f NIIHJE~ ••• , , , 
lllliiiER or OlSTlNCT VAI.IIE5 , 
NUIIIF.R nF VAIIIfS f.OIIHT<D, • 
NUIIIEP OF V"'LUE! NOT C~UNTED 

LOf.ATtflN F.STIMT£5 
11£1\M 
HF.DlAN 
1100£ 

Q s 

' 6 
l? 
21 

II~Xlll\111 

Nl~ll1UII 

RANGE 
~~~~1:'\MCE 
ST.DFV. 
< 03-Ull i ~ 

1. a•?lo~l 
~.MM~M 
o. 0000000 

iT, f.R~OR 

O.l6i>9~~!. 

0. ~77.4~06 

" " 

~.OOMOOO 
O.OOOMOO 
5 ,OO~CIOOO 
1.~~~/~~6G 

1.6077~00 
1. ~oonooo 

SKEWNESS 
KURT OS I! 

s 
+ 

ur.H 

V4LUE 
G •• , 

-1.11 

EACH 

'. 
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M 
111111 
HH M 
MH H H H 
HH H H H H 

,~~~ ·~· 

RE~R~SF.:!iT'! 

1 
COUNT(~·, 

L -------------- ... -tl 

A~llUF. . "· "1 1>00 
L• o.oooo 
U• ~.o~oo 

Ql• (1.00~0~(( 

UALUF./S,[, Ql• J.ooooo~c 
0.7. S-• 0 • .234'!7~: 

•1),,. S+• l. 441!18~~: 

BELOW . 0 ,1)500 

I ...••••••. f ••••••••••••••••••• ' •••• f ... £ •...•.••••.. 0 • •••••••••••••••••••••••••••••••••••••••••• I •• A 
H • n X 

H I 

PERCENTS 'UC£Nn PERC£HTS POCEHTS 
U0\1 II~ CotiHT r.tH. CUN Willi( COUNT Cf.l.t CUll ~~~Ill£ t:OIIIIl CF.Il r.u" VAt tiE COIJNT r.Eu. r.u" 

o. ~ lb,3 l6ol l. 21.1 Mlo4 •• J J!i,fl 94.7 
1. • ~~~ • 1 47.4 3. to.::; 711,9 s. ,,1 tn<~.o 



OPTtOII 1 !IIJTUEMt! 

.. ., ........ 
• CL a ............ 

IIIIUAILE NUII.l!:lt , • , , , • 
NUIItE~ Of DlSTIMCT 111\1 UE! • 
IIU"I'-~ Of ~IlL liES r.OIIMTn, , 
IIUIIIER Qf ~AI.UES MOT tOUMTF.O 

LDr.HtON ICSTIIIATE! 

s 

IIUII 
MF.ntu 
MODE 

I 
II 

10 
s 

16 
4 

II .. XJIIUII 
lltMIIIUII 
R1111ar 
VllltlfiiiC:£ 
IT .II(Y, 
tQl•'ll) 12 

0.0777778 
O.MoMI\0 
o.ooooooo 

Sl .f.RROR 
0.07?'!511>5 
0.0?.1111~7'!5 

• II 3 

0.5000000 
o.ooooooo 
O,SQ(\11000 
C),C)\834•: 
0,13~·~·2 
0,05MMO 

SK£1111US 
~IIIITOSl$ 

Elor.l4 

YIIOl.llE 
:.13 

'·" 
ur.M 
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H 
II 
\1 

1114 
1114 
1114 
IIH H H H 

f~r.ll ·~ 
R£PU5flil'i 

~ 
tOUl!TtSl 

1.····------------11 
~aOYE • Q,OiOO 

1.• o.oooo 
U• o.Rooo 

01• o.ooooo~· 

YIILUF./S.F. 03• 0.\00000' 
,.21 S·• -o.o~i69t! 

4.n S+• ('1.:!1122':" 

lf.LOII • o.o~~o 

II 
I II II I o o oo o t,, 1 It I 1 t 1111 II tf tl I I II Itt t 1 t t t tot Itt ott t t t t t tt II 1 I I II I ttl tIt 10 I o 1 t t t 01 o If 1 It It II I I It Itt I o t I o II toto tA 

IIIII U( 1:0111H 
o.ooooo l1 
0.1~000 \! 

tl 

P£1tC£Mts 
r.t\.L r.u~ 
sa.:s sa.:s 
:10.4 '"·' 

tl 

1/MII£ t:OIIItr 
0.3001111 
0.40000 

PEICEMTII Pt!!tEMn PEPC£11TS 
!:£\.\. CUI! 11•1.111! CllUMT Cf.U t:UII Cll\JIIT r.fl L cu~ 

2.1 U,7 o.:;oooo 2 '·~ too.o 
2.11 '"·" 



OPTION 2 NUTRIENTS 

............ 
• ~LKTOT • 
11unnun 

VAR I AILE NUIIIER • • • • , , 
IIUIItER OF DISTINCT UALUU , 
IIIIIIJEit Of YAlllt.S CIIIIHTED • , 
IIUIItER Of YALUES HOT COUNTED 

LOt:ftrlOH ESTIIIUES 

s 
-II 

IIUII 
HF.DIAII 
!lODE 

Q Q 

2 
7 

18 
2 

1 II II 

IIAXIIIIJII 
11[111111111 
RAH6f 
VAU~IIC£ 
ST.DFII. 
( UJ-1111 /2 

1.1111112 
I.OMOOOO 
1.ooooooo 

ST ,O.RRflR 
o.nt22~o 

0 '0?.811675 

s 
+ 

5.300(1002 
O.OOCIOCIOO 
5.300000~ 
1.4QJ39119 
1.1~4631~ 
l),lQQOOOO 

SKEWII£SS 
KURTOSIS 

H 
H 
H 
H 
H 
H 

HH 

"" HH H 
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FACH 'H' 
REPRFSFNT~ 

I 
COUNT<~> 

HHIIH H 
L -------------u 

Enr.H ·- • ~'ovE • 
L• 
U• 

UALUf. 
2.43 ,,n 

UCH 

U~I.UE/~, E. 
4. 21 
5.54 

~F.LOII o 

o. snoo 
o.oooo 
4.,000 

Dl• o.aoooooo 
01• I • 0000000 
s-• -o.ons•o~ 
5+• 2. ~9576:~ 

II 
.x .... ..•••..•...... . r .F.. ••••••••••••••••• , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .-

IIAIUE 
o.oooo 
o.aooo 

COUll I 
4 
I 

PERCENTS 
C€l.l. t:UII 
22.2 2'·2 

:1.6 21.1 

D A 
I II 

1/AI.IIF. 
0.90(1(1 
t.oooo 

l:llUIIT 
2 
7 

Pt:RC£N1S 
t:F.tl CUll 
llo1 Jlo9 
31.9 77.8 

VftUIE 
t.sooo 
t.aooo 

I:OltNl 
1 
2 

Pt:RrENTS 
I:El.L !:UII s.. 13.3 
11.1 ¥4.4 

COIJIIT 
1 

PERCENTS 
r.nL r.u11 
:~,, too.o 



OPTION 2 IIIITR l[NJS 

............ 
t M.KPM I ............ 

Y-lt!UlE lllllltF.R , • , , , , 
IIUftlt:ft Qf USTIMCT u~UU , 
IIUftJF.R OF YIII.IIES r.OIJHTFD, , 
IIUHJER OF YIILU[~ 11111 COUWT[D 

I.OC~TlnH F5TTH~TES 
111:1111 
ftEn!AI 
~DE 

Q 

" 

2 

• 18 
2 

""XI HUH 
ftTIIIHUM 
Rr.Mit 
VAUAHCE 
sr.orv. 
;l)l·UUI: 

o.!iel!112 
I),I)I)I)<I<ICIO 
o.ooooooo 

ST .t.RROR 
0.19l711R 
o.n9A07? 

" 
Q 

3 

z,,, .... 
Q,OO<IOOOO 

2·"'"" o. 6r.l4575 
0·821862:! 
o.:~oooooo 

' 

SKtliiiUS 
KURTOSIS 

H 
H 
H 
H 
H 
H 
H 
H H 
H M 
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~~CII 'H· 
REPRF.~F~1 e 

I 
COU"T I~; 

HHHH MH H 
L -·-----------u 

Elof.M • -· AI11V{ • 
L• 

u• 

YALUf 
I .::s 
0.22 

EloCH 

YALUF/~.E. 

:.a 
o.u 

•ri.OW • 

t).~~~~ 

O, JOOO 
2 •• 000 

Ql• 
D3• 
S•• 
S+-

0.~000~·:· 

1.0000'·' 
-o. ::!~07~L 
t. !e:~nz 

0.0250 

" o o • o o o o t tt oloo 1 t 1 t 1 tot 11 t toto • o ,,£, tt o o ttt tot • • t t 11 ttl+ If Itt tIt It It tt tot too Itt tot ott I Itt I I ttt t t 0 tOt t • t ' ' t t •• •• t t' • ,A 

M A 
N 

P£,CIENTS PUCFMU PERCFHtS PE~C£HlS 
Utlttl~ a:OUNT C£1.1 CUM UAIIIE 1:11\INT Cf.ll CUft Uftlll[ CnliNT r.fll r.u" YAtll[ r.n•INT r.t .1. r.uM 

o.oooo 10 ,,,, s:s •• o.5ooo I ,,, 66.7 I .0000 2 11.1 n.~ 2.0(10(1 I 5.6 u .• 
o.Jooo l ~.4 u.1 ~ .¥000 !l.h T~ .2 \ .KOOO I ~.6 ... , 2.4000 l ,,, 100.0 



DPTJDII 1 IIUTRUNTS 

............ 
l PM t ............ 

VMt•tu: IIIJ"IF.R , , , , , , 
IIU"JER OF DISTINCT v•LLIU , 
NUHIU BF ~l.lJU COtiNIU, , 
NU~Il[R OF II~U£!1 Mill CDUNlU 

Lllr.IITIOH ~STHI~T[S 

S G 
" II 

IIUII 
IIF.DtAN 
NOD£ 

" 

2 

' 27 
1:1 

NAU"U" 
NUl MUll 
RAil( 
UII«UIIC£ 
1T, D''l· 
IDl•Qt Ill 

0.0211111 
Q,QlOI!liOO 
o.ooooooo 

9'1 dRRIItt 
0.004~471 
o.M'!1735 

" 

0·0100000 
Q,OOOCI<IOO 
O.OIG0(100 
OoOII.S!Ol 
Oo022'!1119 
~.Q2.MOO 

I 
l 

s 
+ 

SKE!Itl£11 
KUITOIIS 

EliCH 

~~ur 

l,ZO 
o.•o 

UCH 
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" H 
HH 
IIH M 
MH M 
HH H H " 
IIIIM!Il4 H 
HHHHH H 

F.~r.H 'H' 
REPRFSF.HIS 

1 
COUNTI91 

l---·---·-----·--{1 
·-· ~IOVI': • o.ooso 

L• o.oooo 
U• O.OMO 

IU• 0 ,00000(•· 
UALUf:/li,F., QJ• 0,04000~· 

2..5~ s-• •1\,001477-,,,, :i+• O,OU700' 

JFlOII • o.ooos 

•• t ••••••••••• ,[ ............... € ......... ••••••• •• ••••••• •• ••• •••• •••• ••• •• ••••••••• •• ••••••• •• ,,, ••••••••••• •• ,A 

" D " I " 
,UCENTS ,EICFNTI ,ERCF.IITS ttRCtKT':I 

VM.IIE CrliiNT o:nt. r.UII VAUlt COUNT Cfl.l. CUll VALUF.: COUNT CFI.L CUlt VAtUF. COUNT r.EU. r.Uft 
o.oooooo I l9.~ 2~.~ Oo0100\IO 3 n.1 u.o o.o-.ooo 11 18.!1 .2.io 
O.Ot•IOOO ~ '22.:! ~1.9 ~.OJOOOO J llol 7 •• 1 o.oeoooo 1 1 •• lCIO,Q 




