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Abstract 

Water quality and hydrologic data collected in and around Onondaga Lake, New 
York, between 1968 and 1990 are compiled and analyzed. Data sources include 
Onondaga County Department of Drainage and Sanitation (D&S), Onondaga County 
Department of Health, New York State Department of Environmental Conservation 
(DEC), Upstate Freshwater Institute, and United States Geological Survey. The data are 
screened and assembled into a single data base to support future statistical analyses, 
modeling, and management decisions. While screening and statistical analyses are focused 
on measurements related to eutrophication, the data base also includes measurements of 
other water-quality constituents (bacteria, inorganic species, carbon species, solids 
fractions, trace metals). The data base contains a total of 185,768 water-quality 
observations. Analytical and field methods employed by each agency are documented. 

Statistical methods, graphical methods, and limnological reasoning are applied to 
identify and flag anomalous data values, which are subsequently verified against source 
materials. Parametric and nonparametric statistical methods are applied to samples 
paired in time and space to identify consistent differences in results among monitoring 
agencies. Based upon these comparisons, methods documentation, and limnological 
factors, certain data are flagged as unreliable. These include D&S field measurements of 
dissolved oxygen, temperature, and pH between 1976 and 1981 and DEC field 
measurements of conductivity between 1981 and 1988. Because of the time periods and 
constituents involved, rejection of these data does not have a significant impact on the 
value of the data set as a whole to support ongoing lake-restoration efforts. Other, 
relatively minor agency-related variations are identified and discussed. 

The seasonal Kendall test (Hirsch & Slack, 1984) is used to test for longterm 
trends in data subsets defined by agency, variable, depth interval, year interval, and 
season. Significant improvements in eutrophication-related water-quality conditions are 
detectable over longterm (1968-1990), 10-year (1981-1990), and 5-year (1986-1990) 
periods. Although the lake is still eutrophic, symptoms of improving water quality in 
epilimnion include decreasing trends in phosphorus, particulate kjeldahl nitrogen, and 
chlorophyll-a and an increasing trend in transparency. Symptoms of improving water 
quality in the hypolimnion over the 1986-1990 period include an increasing trend in 
dissolved oxygen (spring) and decreasing trends in phosphorus species, ammonia nitrogen, 
Kjeldahl nitrogen, and sulfides. Construction of statistical models to filter hydrologically-
induced variance from water-quality time series is recommended to improve resolution of 
trends and tracking of longterm water-quality variations. 

Spatial and temporal variance components of lake trophic-state indicators are 
estimated and used to investigate effects of alternative sampling frequencies on the 
precision of longterm geometric means, precision of yearly geometric means, and power 
for detecting longterm trends. Results indicate that the existing biweekly sampling 
frequency employed by D&S is adequate to support tracking of longterm variations, trend 
analysis, and application of empirical eutrophication models. Higher temporal and spatial 
frequencies may be required to support dynamic modeling. Horizontal variations in water 
quality are such that data from the South station are adequate for tracking longterm 
variations in the trophic state of the lake open waters. Recommendations for future 
monitoring are formulated based upon results of the data analyses. 





Compilation and Review of Onondaga Lake Water Quality Data 

Table of Contents 

List of Figures ii 

List of Tables iii 

Introduction 1 

Data Compilation 3 

Data Screening 6 

Agency Contrasts 12 

Trend Analysis 24 

Variance Component Analysis 38 

Horizontal Variations 53 

Conclusions and Recommendations 57 

References 61 

Appendices 

A Index File Listings 

B Data Inventories 

C Analytical Methods 

D Water Quality Time Series Plots 

E Hydrologic Data 

F Agency Contrasts 

G Trend Analysis Listings 

H Trend Analysis Plots 





u 

List of Figures 

1 Data Base Structure 5 

2 Station Map 7 

3 Methodology Used in Agency Contrasts 13 

4 Contrast of D&S and UFI Epilimnetic Chloride Measurements 15 

5 Contrast of UFI and DOH Epilimnetic Chloride Measurements 16 

6 Comparison of D&S and UFI Hypolimnetic Dissolved Oxygen 19 

7 Oxygen/Sulfide Correlations in Hypolimnion, 1986-1990 21 

8 Trend Plot Example 27 

9 Analytical Method History - D&S Data 29 

10 Trend Magnitudes vs. Variable, Depth, and Sample Frequency 36 

11 Trends in Dissolved Oxygen, All Seasons, 0-6 Meters 37 

12 Trends in Dissolved Oxygen and Phosphorus, April-May, 12-20 Meters 39 

13 Yearly Runoff and Metro Phosphorus Load 40 

14 Methodology for Variance Component Analysis 42 

15 Variance Components - Trophic State Indicators 43 

16 Precision of Longterm and Yearly Geometric Means 46 

17 Precision and Power vs. Sampling Frequency - D&S Total Inorganic P 47 

18 Precision and Power vs. Sampling Frequency - D&S Chlorophyll-a 48 

19 Precision and Power vs. Sampling Frequency - D&S Secchi Depth 49 

20 Precision and Power vs. Sampling Frequency - UFI Total Phosphorus 50 

21 Precision and Power vs. Sampling Frequency - UFI Chlorophyll-a 51 

22 Precision and Power vs. Sampling Frequency - UFI Secchi Depth 52 

23 Chlorophyll/Transparency Relationships 54 

24 Significant Differences in Water Quality between South and North Stations 55 

25 Spatial Variations in Transparency 56 



1 
1 



I l l 

List of Tables 

1 General Features of Onondaga Lake Water Quality Monitoring Programs 2 

2 Data Sources by Year - D&S Lake and Tributary Data 4 

3 Median Concentrations by Year - D&S Data 9 

4 Median Concentrations by Year - UFI Data 10 

5 Median Concentrations by Year - DOH Data 11 

6 Agency Contrasts Based upon Data From Onondaga Lake South Station 17 

7 Seasonal Kendall Test Example 26 

8 Results of Seasonal Kendall Tests for Trend 30 

9 Trend Magnitudes vs. Variable, Period, Depth Interval and Season 
D&S Data, Lake South Station 31 

10 Trend Magnitudes vs. Variable, Period, and Station 
DOH Data, April-September, Surface 33 

11 Trend Magnitudes vs. Variable, Period, Depth Interval, and Season 
UFI Data, Lake South Station 34 





Introduction 

This report describes the compilation and review of water quality and hydrologic 
data collected in an around Onondaga Lake between 1968 and 1990. Sources of data 
include: 

(1) Lake and tributary water quality monitoring conducted by Onondaga 
County Department of Drainage and Sanitation (D&S) between 1968 and 
1990, as a continuation of a research program conducted jointly with the 
U.S. Environmental Protection Agency between 1968 and 1969 
(Onondaga County, 1971); 

(2) Lake water quality monitoring conducted jointly by the Onondaga County 
Department of Public Health (DOH) and the New York State 
Department of Environmental Conservation (DEC) between 1975 and 
1990 (OCDOH.1975-1990); 

(3) Lake water quality monitoring conducted by Upstate Freshwater Institute, 
Inc. (UFI) between 1978 and 1990; and 

(4) Tributary flow and lake surface-elevation measurements recorded daily by 
the U.S. Geological Survey (USGS) in Water Years 1968-1990. 

General features of the three water-quality monitoring programs are summarized in Table 
1. 

These data previously existed at various locations in handwritten, printed, and/or 
computer-accessible forms. The primary purpose of this study is to compile and organize 
the information into a consistent framework which can be used to support future 
statistical analyses, modelling efforts, and management decisions. Although the compiled 
data set includes all water quality components reportedly monitored by each agency, 
validation, screening, and analytical efforts are focused on nutrients and related water-
quality components measured at lake stations. 

Sample counts, field methods, and laboratory methods are documented for each 
investigator, water quality variable, and time period. Statistical methods and limnological 
principles are applied to screen the data in the following ways: 

(1) to identify and flag individual anomalous values, which may reflect 
unrepresentative sampling, analytical errors, errors in data transcription, 
or unusual lake events; where possible, errors in data transcription are 
corrected by referring to original field and laboratory records; 

(2) to identify discrepancies among independent sources of data for the same 
water quality parameter, station, depth interval, and time period; where 
possible, potential sources of such discrepancies (e.g., differences in 
analytical procedures, problems with monitoring equipment) are 
identified and discussed, with reference to lab records, field notes, and 
other independent evidence. 

Uses of the data in tracking lake conditions are demonstrated. The seasonal Kendall test 
(Hirsch & Slack, 1984) is applied to test for the presence of trends in data subsets defined 
by agency, depth interval, year interval, season, and water quality variable. Yearly, 
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Table 1 
General Features of Onondaga Lake Water Quality Monitoring Programs 

Agency: 
Laboratories: 
Purpose: 

Stations: 
Frequency: 
Depth Interval: 
Pd of Record: 

Agency: 
Laboratories: 
Purpose: 
Stations: 
Frequency: 
Depth Interval: 
Pd of Record: 
Agency: 
Laboratories: 

Purpose: 

Stations: 
Frequency: 
Depth Interval: 
Pd of Record: 

Onondaga County Dept of Drainage & Sanitation (D&S) 
D&S, Private Contractors (OB&G, S&W, WTL, M&A) 
Track Longterm Variations in Lake Water Quality 
in Response to Watershed and Wastewater 
Management Activities 
Lake South (Primary), Lake North, 12 Tribs 
Biweekly (Monthly in Winter) 
0-18 m @ 3-m intervals 
1968-1990 
Upstate Freshwater Institute, Inc. (UFI) 
UFI 
Support Research & Model Development 
Lake South (Primary), Lake North 
Weekly-Biweekly 
0-20 m @ 1-m intervals (field) 
1978-1982, 1985-1990 
Onondaga County Dept of Health (DOH) 
NYSDEC (sample collection, field measurements) 
DOH Local Lab (bacteria) 
DOH State Lab (other water quality) 
Track Longterm Variations in Lake Water Quality 
Provide Data on Suitablility for Recreational 
Use (Particularly Bathing) 
12 Lake Stations 
Monthly (April-September) 
Surface 
1975-1990 Monitored Water Quality Variables: 

Dissolved Oxygen 
Temperature 
PH 
Transparency 
Phosphorus Species 
Nitrogen Species 
Carbon Species 
Phytoplankton 
Alkalinity 
Chlorides 
Sulfate 
Cations 
Turbidity 
Sulfides 
Methane 
Iron 
Solids 
Bacteria 
Trace Metals 

D&S 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

UFI 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
X 
X 
X 

X 

DOH 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

* 
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seasonal, and spatial variance components of trophic state indicators are estimated. The 
analyses provide a basis for evaluating the adequacy of the historical data base for 
tracking lake conditions and sensitivity to monitoring frequency. Horizontal variations in 
water quality are assessed. Recommendations are made for future monitoring and 
analyses to support these applications. 

Data Compilation 

The data compilation has been conducted as a joint effort by Stearns and Wheler, 
Inc., (S&W), Upstate Freshwater Institute, Inc. (UFI), and the author. S&W has been 
responsible for providing data from lake and tributary monitoring programs conducted by 
D&S and DOH in a computer-readable format. UFI has been responsible for providing 
UFI monitoring data in a computer-readable format. This involved locating the data in 
various hard-copy formats, entering the data into computer spreadsheets, verifying data 
entry, flagging anomalous values, and reconciling such values against original laboratory or 
field records (when available). 

Where possible, the data base has been translated directly from existing computer 
files (D&S data, 1985-1990). This minimizes risk of error associated with manual 
transcription, but assumes that the existing files accurately reflect the measurements. For 
portions of the D&S water quality data (Table 2), printouts of previous computer files 
(not available in machine-readable form) provided the only available record for 
constructing the data base. In these cases, it has been possible to verify data transcription 
against printouts, but not against original laboratory or field records. The entire DOH 
record has been transcribed from tables (often handwritten) contained in DOH 
monitoring reports. While a reasonable effort has been made to minimize errors in 
transcribing from the DOH reports, the original entries have not been verified against 
original laboratory or field records. 

Lotus-123 (Releases 2.01-2.3, Lotus Development Co.) worksheets have been used 
for data entry in formats which were convenient for each source. Data have been 
extracted from these worksheets and merged into a common data base for subsequent 
screening and analysis. 

Data base structure and components are illustrated in Figure 1. Three basic file 
types are included: 

(1) Index Files define the agencies, stations, parameter codes, and remark 
codes referenced in the data base. 

(2) Water Quality Data Files contain water quality data referenced by 
agency, station, date, depth, and parameter code. 

(3) Hydrology Files contain tributary flow and lake elevation measurements 
collected by the USGS and summarized at daily and monthly intervals. 

To facilitate file construction and transfer, most of the files are Lotus-123 worksheets. 
Because of their size, raw water quality files are in ASCII (text) format, accessible using a 
text editor or Fortran retrieval software provided with the data base. In its current form, 
the data base consists of a collection of independent files. These files could provide the 
building blocks for a fully relational data base using a variety of commercial data-
management software packages, most of which can import Lotus-123 worksheets or ASCII 
files. 
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Table 2 
Data Sources by Year 

D&S Lake and Tributary Data 

Lake Data 

1968 WWW 
1969 WWW 
1970 WWW 
1971 WWW 
1972 WWW 
1973 WWW 
1974 WWW 
1975 WWW 
1976 S&W 
1977 S&W 
1978 S&W 
1979 S&W 
1980 S&W 
1981 S&W 
1982 S&W 
1983 S&W 
1984 D&S 
1985 D&S 
1986 D&S 
1987 D&S 
1988 D&S 
1989 D&S 
1990 D&S 

Lake Tributary Data 

1968 
1969 
1970 
1971 
1972 
1973 UFI 
1974 UFI 
1975 UFI/S&W 
1976 UFI 
1977 UFI/S&W 
1978 UFI/S&W 
1979 UFI/S&W 
1980 UFI/S&W 
1981 UFI/S&W 
1982 UFI 
1983 UFI 
1984 UFI 
1985 D&S 
1986 D&S 
1987 D&S 
1988 D&S 
1989 D&S 
1990 D&S 

RECORD 

OB&G Printout 
OB&G Printout 
OB&G Printout 
OB&G Printout 
OB&G Printout 
OB&G Printout 
OB&G Printout 
OB&G Printout 
S&W Field & Lab 
S&W Printout 
S&W Printout 
S&W Printout 
S&W Printout 
S&W Printout 
D&S Field & Lab 
D&S Field & Lab 

Records 

Records 
Records 

D&S Computer Files 
D&S Computer Files 
D&S Computer Files 
D&S Computer Files 
D&S Computer Files 
D&S Computer Files 
D&S Computer Files 

iaxa 

Summaries Only 
Summaries Only 
Summaries Only 
Summaries Only 
Summaries Only 
D&S Lab Sheets 
D&S Lab Sheets 
D&S Lab Sheets, 
D&S Lab Sheets 
D&S Lab Sheets, 
D&S Lab Sheets, 
D&S Lab Sheets, 
D&S Lab Sheets, 
D&S Lab Sheets, 
D&S Lab Sheets 
D&S Lab Sheets 
D&S Lab Sheets 

S&W Tap 

S&W Printout 
S&W Printout 
S&W Printout 
S&W 
S&W 

D&S Computer Files 
D&S Computer Files 
D&S Computer Files 
D&S Computer Files 
D&S Computer Files 
D&S Computer Files 

Printout 
Printout 

DATA 
ENTRY 

Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 
Manual 

Translated 
Translated 
Translated 
Translated 
Translated 
Translated 
Translated 

Missing 
Missing 
Missing 
Missing 
Missing 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

Translated 
Translated 
Translated 
Translated 
Translated 
Translated 

PRIMARY 
SOURCE DATA 

No 
No 
No 
No 
No 
NO 
NO 
No 
Yes 
No 
No 
No 
No 
NO 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 
NO 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

DATA ENTRY CODES: 
Missing No Raw Data Source Available 
None Data Available (Hard Copy) But Not Entered into Data Base 
Manual Keypunched from Printouts, Field or Lab Records 
Translated Translated from Existing Computer File 
SOURCE CODES listed in Appendix A 

PRIMARY SOURCE DATA CODES: 
Yes Original Lab & Field Records Available for Verification 
No Original Lab & Field Records Not Available 
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Figure 1 
Data Base Structure 

Onondaga Lake Data Base 

Index Files Water Quality Data Files Hydrology Files 
Streamflows & Lake Elevation 

Agencies 
AGENCY.WK1 

Lake Stations 
LSTA.WK1 

Tributary Stations 
TSTA.WK1 

Quality Parameters 
PARAM.WK1 

Remark Codes 
REMARKS.WK1 

Flagged Data 
FLAGGED.WK1 

Lake Water Quality Data 
1 File/Year/Agency 

1 Record/Measurement 
AYYYY.OBS 

D&S Lake Data 
1 Record/Sample 

D&S.WK1 

DOH Lake Data 
1 Record/Sample 

DOH.WK1 

UFI Lake Data 
1 Record/Sample 

UFI.WK1 

D&S Tributary Data 
1 Record/Sample 

TRIBS.WK1 

USGS Station Index 
USGS.WK1 

Daily Values 
DHYDRO.WK1 

Monthly Values 
MHYDRO.WK1 
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Appendix C describes current field and laboratory analytical methods employed 
by each agency, as compiled by S&W and UFI. D&S methods are further described as a 
function of time period. Information on DEC field methods has not been supplied. 

The locations of lake and tributary monitoring stations included in the data base 
are shown in Figure 2. Results of data compilation are summarized in the following 
appendices: 

Appendix A - Index File Listings 

Appendix B - Data Inventories 

Appendix C - Analytical Methods 

Appendix D - Water Quality Time Series Plots 

Appendix E - Hydrologjc Data 

The data base contains a total of 185,768 lake water quality measurements (B-l). 

The following data are thought to exist in some form, but are not included in the 
compiled data base: 

(1) D&S Field Measurements (Temperature, Dissolved Oxygen, Field pH, 
Conductivity) at ~ 1 meter intervals. The current data base includes field 
measurements recorded at the 3-meter depth intervals (coincident with 
collection of lab samples). 

(2) D&S measurements of manganese and iron, conducted quarterly but 
apparently not stored with the rest of the water quality data; 

(3) Phytoplankton Counts measured and compiled by Dr. Phillip Sze, as part 
of the ongoing D&S monitoring program; 

(4) D&S tributary water quality record prior to 1985, portions of which exist 
in hard copy form, as identified in Table 2; 

(5) Tributary water quality data collected in special studies (e.g., combined 
sewer overflow study), including some event-oriented sampling. 

Future efforts could be directed at compiling and evaluating this information. 

Data Screening 

Data screening efforts have focused on water quality variables related to 
eutrophication and vertical mixing in the Lake: 

Phosphorus Species 
Nitrogen Species 
Chlorophyll-a, Transparency 
Dissolved Oxygen, Temperature, Chlorides, pH 
Iron, Manganese, Sulfides, Methane 
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Tables 3, 4, and 5 list median concentrations reported by D&S, UFI, and DOH, 
respectively, for each variable and year, based upon April-September, 0-6 meter samples. 
The data base contains other water quality measurements (bacteria, trace metals, anions, 
cations, carbon species, solids) which are graphed in Appendix D, but have not been 
screened or analyzed. 

The first level of data screening has been conducted by S&W and UFI in the 
process of data entry from hard-copy source material into Lotus-123 worksheets. 
Anomalous values have been flagged and, where possible, checked against original 
laboratory or field records. 

The second level of data screening has been conducted by the author after 
merging the files provided by S&W and UFI into a common data base. Three basic 
methods have been applied to each parameter and agency: 

(1) Statistical: flagging zero values; flagging values > 3 standard deviations 
from the mean; application of Rosen's test for multiple outliers, both on 
linear and logarithmic scales (Gilbert, 1987); 

(2) Mathematical: checking for internal consistency of reported values for 
same sample, e.g, Total Kjeldahl N = Organic N + Ammonia N, Ortho P 
<= Total Inorganic P; 

(3) Subjective: reviewing date vs. depth cross-tabulations for each 
measurement to identify measurements which appear inconsistent with 
others made in similar date and depth ranges. 

A-typical values identified in this manner have been submitted to S&W and UFI for 
verification against source material. This process has involved several iterations and 
identified numerous data-transcription errors which have been subsequently corrected. 
Transcription errors often involved individual data points (e.g., misplacement of decimal 
point) or collections of data points (errant dates, depths, parameter codes, substitution of 
zero's for missing values, displacement of rows or columns in data-entry worksheets). 
Despite efforts to identify and correct transcription errors, some such errors (particularly, 
keypunching mistakes involving relatively small changes in numeric value) may have 
escaped detection. Undetected transcription errors may also remain in the data base 
because of the lack of original lab and field records for verification (Table 2). 

Given the cost and importance of the monitoring data, a concerted effort should 
be made to minimize transcription errors in future data sets. A direct-entry laboratory 
computer system (eliminating the need for manual data transcription) would be helpful. 
A double-entry system could be used to avoid errors in manually entered data sets. 

The presence of errors arising from data transcription, as well as from normal 
sampling and analytical procedures, does not necessarily limit uses of the data for tracking 
lake conditions or modeling. The possibility of such errors should be recognized and 
considered in designing applications. In particular, applications and conclusions should 
not lean heavily on individual observations. Nonparametric statistical methods which are 
robust to outliers should be used in summarizing the data and in testing hypotheses 
(Gilbert, 1987). 

In situations where questionable values identified using the above methods have 
been traced to data transcription errors, these errors have been corrected, with reference 
to source materials identified in Tables 1 and 2. Other values which appear 



Table 3 
Median Concentrations by Year - D&S Data 

April-September, 0-6 Meters, Lake South Station 

YEAR 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

CL 

1470 
1400 
1450 
1335 
1075 
1210 
1230 
1180 
1091 
1370 
1253 
1454 
1686 
1659 
1500 
1480 
1265 
1538 
838 
620 
580 
437 
425 

ALK 

172 
164 
164 
176 
154 
133 
160 
148 
144 
136 
102 
102 
67 
84 
106 
77 
106 
93 
117 
134 
152 
177 
190 

PH F 

7.80 
7.70 
7.80 
7.66 
7.80 
7.70 
7.75 
7.70 
7.90 
7.60 
7.70 
7.60 
8.10 
7.90 
7.80 
7.10 
7.30 
7.00 
7.65 
7.70 
7.50 
7.90 
7.80 

All Years (1968-1990)... 

Count 
Mean 
Std Dev 
CV 
Mln 

23 
1198 
375 
0.31 
425 

23 
133 
35 

0.27 
67 

23 
7.67 
0.25 
0.03 
7.00 

C0N0 

5150 
4375 
4400 
4500 
3380 
2950 
3300 

3310 
4542 
2950 

4545 
4470 
4840 
4310 
5225 
2990 
2490 
2500 
1995 
1935 

20 
3708 
1043 
0.28 
1935 

TIP 

0.880 
2.580 
1.300 
3.070 
0.265 
0.200 
0.140 
0.110 
0.150 
0.180 
0.080 
0.110 
0.047 
0.119 
0.085 
0.065 
0.085 
0.065 
0.104 
0.080 
0.090 
0.068 
0.042 

23 
0.431 
0.813 
1.89 
0.042 

0-P04 

0.652 
0.800 
0.650 
2.230 
0.205 
0.100 
0.070 
0.030 
0.060 
0.090 
0.050 
0.030 
0.018 
0.049 
0.030 
0.020 
0.030 
0.035 
0.045 
0.040 
0.041 
0.032 
0.016 

23 
0.231 
0.492 
2.12 
0.016 

S TIP 

0.100 
0.140 

0.030 
0.018 
0.060 
0.067 
0.025 
0.063 
0.050 
0.068 
0.055 
0.060 
0.034 
0.022 

14 
0.057 
0.033 
0.58 
0.018 

CHIOR 

24.8 
19.0 
21.0 
24.0 

17.2 
38.1 
41.3 
26.9 
34.1 

40.1 
39.2 
14.7 
10.7 
24.1 
13.4 
18.7 

16 
25.4 
10.2 
0.40 
10.7 

TOTALN 
SECCI 

1.00 
0.90 
2.00 
1.60 
1.00 
1.00 
0.75 

0.75 
2.00 
1.50 
1.50 
1.40 
1.00 
0.83 
0.90 
0.80 
0.80 
0.70 
1.20 
1.30 
1.30 
1.65 

22 
1.18 
0.40 
0.34 
0.70 

3.01 
3.90 
4.53 

3.35 
2.90 
3.30 
3.11 
3.21 
4.44 
4.11 
4.11 
4.11 
4.41 
4.03 
3.55 
3.05 
3.83 
4.02 
4.38 
5.35 
4.71 
3.41 

22 
3.85 
0.64 
0.17 
2.90 

TKN 

2.83 
3.36 
4.27 
5.40 
2.46 
2.68 
2.69 
2.79 
2.20 
3.90 
3.15 
2.90 
3.00 
2.55 
2.80 
2.60 
2.00 
2.80 
2.75 
2.80 
4.10 
3.12 
2.11 

23 
3.01 
0.77 
0.26 
2.00 

NH3-N 

1.19 
1.10 
2.55 
2.40 
1.34 
1.92 
2.00 
1.20 
1.05 
2.20 
1.80 
1.50 
1.10 
1.05 
1.10 
0.90 
0.85 
1.50 
1.10 
1.30 
2.70 
1.43 
1.08 

23 
1.49 
0.55 
0.37 
0.85 

ORQ-N 

2.04 
1.83 
1.23 
3.15 
1.25 
0.90 
0.65 
1.10 
1.40 
1.80 
1.40 
1.50 
1.70 
1.55 
1.55 
1.80 
1.15 
1.10 
1.35 
1.30 
1.70 
1.28 
0.75 

23 
1.46 
0.51 
0.35 
0.65 

NOX 

0.18 
0.56 
0.34 

0.30 
0.18 
0.51 
0.34 
1.05 
0.62 
0.90 
0.91 
1.11 
1.43 
1.08 
1.00 
1.05 
1.10 
1.22 
1.20 
1.10 
1.39 
1.48 

22 
0.87 
0.41 
0.48 
0.18 

N02 

0.01 
0.03 
0.01 

0.09 
0.08 
0.10 
0.15 
0.16 
0.12 
0.28 
0.28 
0.25 
0.16 
0.13 
0.12 
0.11 
0.12 
0.14 
0.15 
0.15 
0.16 
0.16 

22 
0.13 
0.07 
0.53 
0.01 

N03 

0.17 
0.52 
0.33 
0.28 
0.18 
0.10 
0.30 
0.11 
0.85 
0.46 
0.69 
0.58 
0.83 
1.21 
0.91 
0.83 
0.97 
0.94 
1.12 
1.02 
1.01 
1.28 
1.32 

23 
0.69 
0.39 
0.57 
0.10 

PART 
TKN 

2.00 
1.30 

0.90 
0.85 
0.60 
0.90 
0.60 
0.60 
0.50 
0.40 
0.60 
0.34 
0.33 

13 
0.76 
0.46 
0.60 
0.33 

F 
TKN 

1.40 
3.40 
2.45 
1.80 
1.70 
1.95 
2.10 
1.80 
1.55 
2.20 
1.95 
2.40 
3.70 
2.51 
1.68 

15 
2.17 
0.65 
0.30 
1.40 

TN/TIP 

3.0 
1.7 
3.5 

9.5 
14.9 
27.7 
20.6 
24.6 
25.3 
40.1 
35.9 
84.0 
37.7 
44.1 
60.8 
32.8 
60.7 
43.3 
52.9 
58.6 
74.3 
81.3 

22 
38.1 
24.8 
0.65 
1.7 

Max 1686 190 8.10 5225 3.070 2.230 0.140 41.3 2.00 5.35 5.40 2.70 3.15 1.48 0.28 1.32 2.00 3.70 84.0 
Median 1265 136 7.70 3845 0.110 0.045 0.058 24.0 1.00 3.96 2.80 1.30 1.40 1.03 0.14 0.83 0.60 1.95 36.8 

Last 5 Years (1986-1990)... 

Count 
Mean 
Std Dev 
CV 
Mln 
Max 
Median 

5 
580 
168 
0.29 
425 
838 
580 

5 
154 
30 

0.19 
117 
190 
152 

5 
7.71 
0.15 
0.02 
7.50 
7.90 
7.70 

5 5 5 5 
2382 0.077 0.035 0.048 
432 0.023 0.012 0.019 
0.18 0.30 0.34 0.40 
1935 0.042 0.016 0.022 
2990 0.104 0.045 0.068 
2490 0.080 0.040 0.055 

5 
16.3 
5.2 
0.32 
10.7 
24.1 
14.7 

5 5 
1.23 4.37 
0.34 0.73 
0.28 0.17 
0.70 3.41 
1.65 5.35 
1.30 4.38 

5 
2.98 
0.73 
0.24 
2.11 
4.10 
2.80 

5 
1.52 
0.68 
0.44 
1.08 
2.70 
1.30 

5 
1.28 
0.34 
0.27 
0.75 
1.70 
1.30 

5 
1.28 
0.15 
0.12 
1.10 
1.48 
1.22 

5 
0.15 
0.01 
0.04 
0.14 
0.16 
0.15 

5 
1.15 
0.14 
0.12 
1.01 
1.32 
1.12 

5 
0.43 
0.12 
0.27 
0.33 
0.60 
0.40 

5 
2.45 
0.78 
0.32 
1.68 
3.70 
2.40 

5 
62.1 
15.6 
0.25 
43.3 
81.3 
58.6 



Table 4 
Median Concentrations by Year - UFI Data 

April-September, 0-6 Meters, Lake South Station 

YEAR 
78 
79 
80 
81 
82 
85 
86 
87 
88 
89 
90 

CL 
1195 

1560 
1606 

1537 
786 
600 
583 
438 
399 

PH L T-P 
TDP 

7.77 
7.65 
7.80 
7.75 

7.62 
7.96 0.107 0.044 
7.92 0.101 0.025 
8.10 0.151 0.061 
8.15 0.077 0.055 
8.04 0.079 0.032 

All Years (1978-1990)... 

Count 
Mean 
Std Dev 
CV 
Mln 
Max 
Median 

Last 5 

Count 
Mean 
Std Dev 
CV 
Min 
Max 
Median 

9 
967 
507 

0.52 
399 
1606 
786 

Years 

5 
561 
154 

0.27 
399 
786 
583 

10 5 5 
7.87 0.103 0.043 
0.19 0.030 0.015 
0.02 0.29 0.35 
7.62 0.077 0.025 
8.15 0.151 0.061 
7.86 0.101 0.044 

(1986-1990)... 

5 5 5 
8.03 0.103 0.043 
0.10 0.030 0.015 
0.01 0.29 0.35 
7.92 0.077 0.025 
8.15 0.151 0.061 
8.04 0.101 0.044 

S 0RTH0P 

0.017 
0.004 
0.047 
0.013 
0.002 

5 
0.017 
0.018 
1.07 

0.002 
0.047 
0.013 

5 
0.017 
0.018 
1.07 

0.002 
0.047 
0.013 

CHLA-L 
35.5 

33.5 
18.0 
10.0 
5.3 
14.7 
14.4 

7 
18.8 
11.5 
0.61 
5.3 

35.5 
14.7 

5 
12.5 
4.9 

0.39 
5.3 
18.0 
14.4 

PHAEO-

15.5 

7.8 
1.4 

24.0 
22.0 
5.0 
2.0 

7 
11.1 
9.4 

0.85 
1.4 

24.0 
7.8 

5 
10.9 
11.2 
1.03 
1.4 

24.0 
5.0 

L 
CHLA-P 

26.0 
18.6 
18.9 
17.7 

4 
20.3 
3.9 
0.19 
17.7 
26.0 
18.7 

4 
20.3 
3.9 
0.19 
17.7 
26.0 
18.7 

CHLT-P 

36.0 
23.3 
23.4 
18.2 

4 
25.2 
7.6 

0.30 
18.2 
36.0 
23.4 

4 
25.2 
7.6 
0.30 
18.2 
36.0 
23.4 

SECCI 
1.00 
0.73 
0.80 
0.98 
0.98 
0.90 
0.78 
1.20 
1.50 
1.50 
1.43 

11 
1.07 
0.29 
0.27 
0.73 
1.50 
0.98 

5 
1.28 
0.31 
0.24 
0.78 
1.50 
1.43 

NH3-N 

2.69 
1.86 
1.73 

3 
2.09 
0.52 
0.25 
1.73 
2.69 
1.86 

3 
2.09 
0.52 
0.25 
1.73 
2.69 
1.86 

NOX 

1.05 
1.49 
1.37 

3 
1.30 
0.22 
0.17 
1.05 
1.49 
1.37 

3 
1.30 
0.22 
0.17 
1.05 
1.49 
1.37 

N02 

0.16 
0.13 
0.12 

3 
0.14 
0.02 
0.15 
0.12 
0.16 
0.13 

3 
0.14 
0.02 
0.15 
0.12 
0.16 
0.13 

N03 

0.87 
1.35 
1.29 

3 
1.17 
0.26 
0.22 
0.87 
1.35 
1.29 

3 
1.17 
0.26 
0.22 
0.87 
1.35 
1.29 

TEMP 

21.0 
19.5 
20.5 
20.4 
20.0 
21.6 
18.8 
21.3 
19.2 
18.6 
18.5 

11 
19.9 
1.1 

0.05 
18.5 
21.6 
20.0 

5 
19.3 
1.2 

0.06 
18.5 
21.3 
18.8 

DO 
7.3 
9.3 
10.8 
9.5 
8.1 
9.1 
10.6 
9.2 
9.4 
10.1 
8.6 

11 
9.3 
1.0 

0.11 
7.3 
10.8 
9.3 

5 
9.6 
0.8 
0.08 
8.6 
10.6 
9.4 



Table 5 
Median Concentrations by Year - DOH Data 
April-September, Surface, Stations 21-30 

CL PH F COND T-P TURB NH3-N N02 TEMP 
YEAR 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

DS 
2508 
2300 
2956 
2768 
2698 
3283 
3316 
2700 
2816 
2864 
3102 
1850 
1622 
1612 
1326 
1188 

1200 
1070 
1300 
1400 
1400 
1500 
1500 
1200 
985 
1000 
1100 
558 
554 
510 
378 
362 

ALK 
118 
130 
139 
103 
94 
58 
78 
93 
83 
103 
100 
116 
129 
157 
150 
178 

All Years (1975-1990)... 

Count 
Mean 
Std Dev 
CV 
Min 

16 
2432 
697 
0.29 
1188 

16 
1001 
403 
0.40 
362 

16 
114 
32 

0.28 
58 

7.70 
7.80 
7.70 
7.60 
7.80 
9.30 
7.70 
7.90 
7.88 
7.98 
7.85 
8.25 
7.69 
7.98 
7.90 
7.90 

16 
7.93 
0.40 
0.05 
7.60 

PH L 
8.00 
7.90 
7.70 
7.90 
8.20 
8.10 
8.00 
8.10 
8.10 
7.80 
7.80 
8.10 
7.80 
8.00 
8.10 
8.10 

16 
7.98 
0.15 
0.02 
7.70 

3700 
2915 
3875 
3650 
3050 
2775 
2650 
1100 
1063 
1150 
1450 
2200 
1375 
700 
1913 
1824 

16 
2212 
1041 
0.47 
700 

COND25 
3120 
3370 
4495 
4370 
3620 
3740 
4390 
4217 
4026 0.088 
4287 0.082 
4983 0.041 
2824 0.070 
2308 0.090 
2295 0.130 
1836 0.055 
1675 0.055 

16 8 
3472 0.076 
1026 0.028 
0.30 0.37 
1675 0.041 

SECCI 
0.70 
0.80 
0.78 
0.80 
0.60 
0.73 
0.80 
0.75 
0.70 
0.75 
0.80 
0.70 
1.25 
1.25 
1.20 
1.50 

16 
0.88 
0.26 
0.30 
0.60 

5.0 
4.0 
4.0 
4.2 
4.5 
3.1 
3.5 
4.2 
4.5 
4.8 
3.0 
5.0 
2.6 
3.0 
2.5 
4.0 

16 
3.9 
0.8 
0.21 
2.5 

TKN 

1 
3 
1 
1 

2 
0 
0 
1 

.55 

.10 

.60 

.80 

4 
.01 
.73 
.36 
.55 

0 
2 
0 
1 

1 
0 
0 
0 

.93 
00 
93 
.30 

4 
.29 
.51 
.39 
.93 

NOX 
1.20 
1.00 
0.61 
0.58 
1.00 
1.10 
1.30 
1.70 
0.68 
0.68 
0.81 
1.02 
1.13 
0.85 
1.47 
1.00 

16 
1.01 
0.31 
0.31 
0.58 

0.28 

0.15 
0.09 
0.11 
0.11 
0.12 
0.16 
0.23 
0.14 
0.10 

10 
0.15 
0.06 
0.41 
0.09 

N03 

0.78 

1.00 
0.61 
0.46 
0.68 
0.85 
0.73 
0.60 
1.33 
0.95 

10 
0.80 
0.25 
0.31 
0.46 

23.0 
22.0 
21.0 
24.0 
23.0 
23.3 
21.0 
20.0 
20.0 
21.0 
20.0 
20.0 
20.0 
23.0 
24.3 
16.8 

16 
21.4 
2.0 
0.09 
16.8 

DO 
10.8 
8.2 
6.7 
10.0 
12.2 
14.1 
9.6 
12.3 
13.8 
10.4 
9.5 
8.5 
8.2 
8.1 
9.2 
11.2 

16 
10.2 
2.1 
0.21 
6.7 

Max 3316 1500 178 9.30 8.20 3875 4983 0.130 1.50 5.0 3.10 2.00 1.70 0.28 1.33 24.3 14.1 
Median 2699 1085 110 7.86 6.00 2057 3680 0.076 0.79 4.0 1.70 1.11 1.00 0.13 0.75 21.0 9.8 

Last 5 Years (1986-1990). 

Count 
Mean 
Std Dev 
CV 
Mln 
Max 
Median 

5 
1520 
263 
0.17 
1188 
1850 
1612 

5 
472 
96 

0.20 
362 
558 
510 

5 
146 
24 

0.17 
116 
178 
150 

5 
7.94 
0.20 
0.03 
7.69 
8.25 
7.90 

5 
8.02 
0.13 
0.02 
7.80 
8.10 
8.10 

5 
1602 
585 
0.37 
700 
2200 
1824 

5 5 
2188 0.080 
452 0.032 
0.21 0.39 
1675 0.055 
2824 0.130 
2295 0.070 

5 
1.18 
0.29 
0.25 
0.70 
1.50 
1.25 

5 
3.4 
1.1 
0.31 
2.5 
5.0 
3.0 

4 
2.01 
0.73 
0.36 
1.55 
3.10 
1.70 

4 
1.29 
0.51 
0.39 
0.93 
2.00 
1.11 

5 
1.09 
0.23 
0.21 
0.85 
1.47 
1.02 

5 
0.15 
0.05 
0.34 
0.10 
0.23 
0.14 

5 
0.89 
0.28 
0.31 
0.60 
1.33 
0.85 

5 
20.8 
2.9 
0.14 
16.8 
24.3 
20.0 

5 
9.0 
1.3 
0.14 
8.1 
11.2 
8.5 
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"questionable", but are accurately transcribed, have been tagged with the remark code "?" 
in the ASCII data base (AYYYY.OBS in Figure 1). A listing of observations flagged as 
such is contained in Appendix A (FLAGGED.WK1 in Figure 1). These tags serve as 
warnings to future users of the data. The statistical summaries, plots, and analyses 
described below have been created using all of the relevant data (with data transcription 
errors corrected, but without regard to remark code). For data sets with modest numbers 
of apparent outliers or questionable values, use of robust statistical and graphical methods 
applied to all the data is more defensible than a-priori rejection of individual data points 
based upon subjective criteria. 

Agency Contrasts 

Partial overlap of water quality monitoring efforts by D&S, DOH, and UFI, 
particularly at the Lake South station, permits identification of agency-related variations. 
The objective is to identify consistent differences in results among agencies based upon 
comparisons of samples collected in similar time periods and depth intervals. As a result 
of random samphng and analytical variations, one would expect to find random 
differences in results between two agencies with monitoring programs which are identical 
with respect to samphng and analytical methods. This analysis searches for agency-related 
"bias", or tendency for one agency's results to be higher or lower than the other agency's 
results "on the average". 

Identification of agency-related bias is important for developing a fundamental 
understanding of the data set and its potential uses. The presence or absence of such bias 
would determine, for example, the desirability of pooling or combining data from different 
agencies in testing hypotheses or models. Such pooling would not be desirable in 
situations where significant agency-related bias is present. Even if no bias is detected, 
multiple data sets can be more effectively used "in parallel" than "in series" (or pooled). 
For example, showing that a trend is likely (or unlikely) in each of three independent data 
sets is a much more powerful statement than showing that a trend is likely (or unlikely) in 
one pooled data set, even though the pooled data set would contain more observations 
and may span a longer period than any of the individual data sets. 

The presence of a consistent difference in results from two agencies may reflect 
differences in samphng methods or analytical methods. It would not necessarily indicate 
that one agency's results are "right" or "wrong". For some water quality components, the 
availability of data from three agencies provides a "tie-breaker". Independent evidence 
(methods documentation, QA/QC data, limnological consistency of results) is considered 
before making judgments regarding data validity. 

Figure 3 illustrates the algorithm used to identify agency-related biases in the data 
set. Four series of contrasts have been performed using data from the South Lake 
station: 

(1) D&S vs. DOH, Surface (0-1 meters) 
(2) D&S vs. UFI, Surface (0-3 meters) 
(3) DOH vs. UFI, Surface (0-1 meters) 
(4) D&S vs. UFI, Bottom (12-20 meters) 

The first step is to retrieve all data for a given water quality component, agency, and 
depth interval. The samphng period is divided into a series of 7-day intervals. A reduced 
time series is formed by replacing all observations within each 7-day interval with a single 
value equal to their median. The reduced time series contains either no values (no 
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Figure 3 
Methodology Used in Agency Contrasts 
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samples) or one value (interval median) for each 7-day period. This process is repeated 
using data for the second agency involved in the contrast. The resulting reduced time 
series are then aligned by date. A "paired sample" is formed by each 7-day interval 
containing a median value for each agency. Pairing of samples in this way provides partial 
control of temporal variations. In testing for bias, the null hypothesis is that the mean or 
median of the differences between paired samples is zero. This is tested using both 
parametric (paired t-test) and non-parametric (sign test) procedures (Gilbert, 1987). 

Effects of using alternative time intervals for pairing samples have been 
investigated. Using shorter time intervals (e.g., 1-3 days) provides samples which are 
more nearly "replicate", but decreases the number of pairs available for statistical analysis. 
Using longer time intervals (e.g., 14-30 days) increases the number of paired samples 
available for analysis, but increases the effect of temporal variations in the lake. 
Conclusions regarding the presence or absence of agency-related differences are generally 
insensitive to interval lengths over a range of 7 to 14 days. Generally, intervals of at least 
7 days are needed to provide a sufficient number of samples for hypothesis testing. 

Graphical examination of paired samples plays an important role in the analysis 
(Appendix F). As illustrated in Figures 4 and 5 for paired chloride samples, three types 
of diagnostic plots are used to contrast the data: 

(1) time series of concentrations, with lines representing data from the first 
agency ("stratum 1") and points representing data from the second agency 
("stratum 2"); this compares the tracking of lake conditions by each 
agency and depicts any agency-related variations in the context of 
temporal variations; 

(2) time series of paired differences ("stratum 2 - stratum 1") shown as points 
in relation to a horizontal line at y=0; this highlights agency-related 
differences as a function of time period; 

(3) scatter plots of paired concentrations ("stratum 2 vs. stratum 1"), shown 
as points in relation to a 45-degree line (stratum 2 = stratum 1); this 
shows agency-related differences as a function of concentration level; 
biases are reflected by consistent shifts above or below the 45-degree line; 
differences in sensitivity (or standard deviation) are reflected by slope 
deviations from 45 degrees. 

Summary statistics and results of hypothesis tests applying to all paired data are given in 
the upper right hand corner of each figure. To increase power, log10 transforms are used 
for tests involving nutrients and other variables with skewed distributions. 

Figure 4 is an example of a diagnostic plot which indicates no significant 
differences between measurements of chloride reported by D&S ("Stratum 1") and UFI 
("Stratum 2") in the epilimnion. In contrast, Figure 5 indicates that chloride values 
reported by DOH ("Stratum 2") tend to be lower than values reported by UFI ("Stratum 
1"), particularly between 1985 and 1990. Diagnostic plots are particularly useful for 
identifying differences between agencies which are isolated to certain time frames. As 
discussed below, shifts in agency contrasts from one time period to another sometimes 
coincide with changes in laboratory methods or field instruments. 

Table 6 summarizes results of agency contrasts as a function of water quality 
component, agency pair, and year. The summary emphasizes tests where significant 
differences among agencies have been identified, based upon review of diagnostic plots 
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Figure 4 
Contrast of D&S and UFI Epilimnetic Chloride Measurements 
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Figure 5 
Contrast of UFI and DOH Epilimnetic Chloride Measurements 
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Table 6 
Agency Contrasts Based upon Data from Onondaga Lake South Station 

VAR1 

DO 
DO 
DO 
DO 

TEMP 
TEMP 
TEMP 
TEMP 

CL 
CL 

COND 
COND 

u
 

iii. 
X

X
X

 

TP 
TP 
TP 
TP 

N03-N 
N03-N 
N03-N 
N03-N 

NH3-N 
NH3-N 
NH3-N 
NH3-N 

TKN 

SECCI 
SECCI 
SECCI 

S 

VAR2 

DO 
DO 
DO 
DO 

TEMP 
TEMP 
TEMP 
TEMP 

CL 
CL 

COND 
C0ND25 

PH F 
PH L 
PH L 

TP 
TP 
TP 
TP 

N03-N 
N03-N 
N03-N 
N03-N 

NH3-N 
NH3-N 
NH3-N 
NH3-N 

TKN 

SECCI 
SECCI 
SECCI 

S 

AG1 

D&S 
UFI 
D&S 
D&S 

D&S 
UFI 
D&S 
D&S 

D&S 
UFI 

D&S 
DOH 

D&S 
UFI 
D&S 

D&S 
UFI 
D&S 
D&S 

D&S 
UFI 
D&S 
D&S 

UFI 
D&S 
D&S 
D&S 

D&S 

D&S 
UFI 
D&S 

D&S 

AG2 

DOH 
DOH 
UFI 
UFI 

DOH 
DOH 
UFI 
UFI 

DOH 
DOH 

DOH 
DOH 

DOH 
DOH 
UFI 

DOH 
DOH 
UFI 
UFI 

DOH 
DOH 
UFI 
UFI 

DOH 
DOH 
UFI 
UFI 

DOH 

DOH 
DOH 
UFI 

UFI 

DEPTHS 

0-1 
0-1 
0-3 
12-20 

0-1 
0-1 
0-3 
12-20 

0-1 
0-1 

0-1 
0-1 

0-1 
0-1 
12-20 

0-1 
0-1 
0-3 
12-20 

0-1 
0-1 
0-3 
12-20 

0-1 
0-1 
0-3 
12-20 

0-1 

0 
0 
0 

12-20 

FIG YEARS 

1 
2 
3 
4 

75-80 
78-81 
78-81 
78-81 

5 75-81 
6 78-81 
7 78-81 
8 78-81 

9 80-90 
10 80-90 

14 
15 

16 
17 
21 

23 
24 
25 
26 

32 
33 
34 
35 

40 
41 
42 
43 

44 

81-88 
81-88 

75-90 
78-90 
78-81 

90-90 
86-90 
90-90 
90-90 

80-90 
86-90 
88-90 
88-90 

88-90 
87-90 
88-90 
88-90 

87-90 

45 77-80 
46 78-80 
47 78-80 

50 86-90 

COUNT SCALE 

21 
24 
39 
40 

21 
25 
43 
42 

26 
38 

14 
28 

40 
51 
42 

5 
23 
14 
14 

25 
15 
37 
20 

16 
13 
39 
39 

13 

12 
19 
25 

49 

LINEAR 
LINEAR 
LINEAR 
LINEAR 

LINEAR 
LINEAR 
LINEAR 
LINEAR 

LINEAR 
LINEAR 

LINEAR 
LINEAR 

LINEAR 
LINEAR 
LINEAR 

LOG 
LOG 
LOG 
LOG 

LOG 
LOG 
LOG 
LOG 

LOG 
LOG 
LOG 
LOG 

LOG 

LOG 
LOG 
LOG 

LINEAR 

MEDIANS 
AG1 AG2 

6.90 
10.92 
7.55 
2.35 

22.00 
22.10 
20.25 
13.00 

713 
605 

3585 
1388 

7.70 
7.99 
7.70 

-1.180 
-1.031 
-1.060 
-0.463 

0.021 
0.150 
0.104 
-0.011 

0.256 
0.097 
0.203 
0.568 

0.387 

0.176 
-0.011 
0.176 

3.20 

9.90 
11.00 
9.22 
0.00 

23.00 
23.00 
20.55 
10.49 

522 
563 

1195 
3771 

7.80 
8.00 
7.17 

-1.260 
-1.125 
-1.011 
-0.436 

-0.086 
0.000 
0.094 
-0.025 

0.230 
0.041 
0.300 
0.589 

0.279 

-0.171 
-0.125 
0.000 

5.33 

BIAS 
AG2 - AG1 
MEAN MEDIAN 

3.14 
1.31 
2.50 
-2.05 

1.82 
0.87 
0.63 
-2.63 

-213 
-148 

-2246 
2042 

0.23 
0.04 
-0.64 

-0.152 
-0.080 
-0.015 
0.024 

-0.116 
-0.087 
0.015 
0.094 

-0.091 
-0.098 
0.038 
0.046 

-0.160 

-0.319 
-0.108 
-0.205 

3.26 

2.40 
1.68 
1.52 
-1.90 

1.00 
0.80 
0.35 
-2.68 

-68 
-97 

-2300 
1783 

0.21 
-0.01 
-0.36 

-0.100 
-0.136 
0.003 
0.035 

-0.026 
-0.150 
0.009 
-0.003 

-0.042 
-0.051 
0.031 
0.041 

-0.163 

-0.287 
-0.071 
-0.176 

1.78 

BIAS (%) 
AG2 - AG1 P-L 

MEAN MEDIAN T-TEST 

37% 
12% 
30% 

-174% 

8% 
4% 
3% 

-22% 

-34% 
-25% 

-94% 
79% 

3% 
0% 
-9% 

-30% 
-17% 
-3% 
6% 

-23% 
-18% 
4% 

24% 

-19% 
-20% 
9% 
11% 

-31% 

-52% 
-22% 
-38% 

76% 

29% 
15% 
18% 

-162% 

4% 
4% 
2% 

-23% 

-11% 
-17% 

-96% 
69% 

3% 
-0% 
-5% 

-21% 
-27% 
1% 
8% 

-6% 
-29% 
2% 
-1% 

-9% 
-11% 
7% 
10% 

-31% 

-48% 
-15% 
-33% 

41% 

0.001 
0.066 
0.000 
0.000 

0.000 
0.007 
0.007 
0.000 

0.010 
0.004 

0.000 
0.000 

0.011 
0.404 
0.000 

0.042 
0.049 
0.719 
0.289 

0.005 
0.389 
0.331 
0.537 

0.022 
0.082 
0.015 
0.001 

0.010 

0.000 
0.013 
0.000 

0.000 

Notes: Figure numbers refer to diagnostic plots in Appendix F (entire record) 
Statistics refer to specified year range. 



-18-

and results of hypothesis tests. In situations where diagnostic plots suggest that agency 
differences are confined to a certain time interval, statistical summaries and hypothesis 
tests have been repeated using data exclusively from that interval. Detected biases 
(defined at a significance level p<.05 for either the t-test or sign test) are expressed on an 
absolute scale (e.g., mg/liter or logi„ units) and relative scale (% of median). 

Following is a discussion of agency-related variations identified in the data set, 
with reference to diagnostic plots contained in Appendix F, summary statistics in Table 6, 
and other figures discussed below: 

(1) D&S Dissolved Oxygen, Negative Bias in Epilimnion, Positive Bias in 
Hypolimnion, 1976-1981, (Figures F-1,3,4) 

Appendix C (p. C-19) indicates that D&S has measured dissolved oxygen 
using four basic methods: Winkler (1968-1975), YSI probe (1976-1981), 
Hydrolab 4041 monitor (1982-1989), and Hydrolab Surveyor II (1989-
1990). Comparisons with UFI and DOH data suggest that the sensitivity 
of oxygen probe used by D&S between 1976 and 1981 was impaired. The 
cause of this problem is unknown, but possibly related to corrosion of the 
electrode upon prolonged exposure to hydrogen sulfide in the lake 
hypolimnion. The following evidence supports rejection of the D&S 
dissolved oxygen data during the 1976-1981 time interval: 

(a) negative bias in the epilimnion, based upon comparisons 
with both UFI data (1978-1981, median bias = -1.5 mg/1, 
Figure F-3) and DOH data (1977-1981, median bias = 
-2.4 mg/1, Figure F-l); 

(b) positive bias (median = 1.9 mg/1) in the hypolimnion, 
based upon comparison with UFI data between 1978 and 
1981 (Figure F-4); 

(c) a curious "blip" in the D&S summer hypolimnetic 
dissolved oxygen time series between 1976 and 1981 
(Figure D-9), which can otherwise be explained by a 
temporary decrease in hypolimnetic oxygen demand 
and/or temporary increase in vertical mixing, neither of 
which is likely based upon lake history and other water 
quality observations made during this period; Figure 6 
shows that the 1976-1981 period coincides with use of a 
YSI probe, which reported summer hypolimnetic 
concentrations of 0.5 to 5.0 mg/liter in 1978-1981, when 
UFI consistently reported 0.0 mg/liter; 

(d) hypolimnetic dissolved oxygen levels reported in the 0.5 
to 5 mg/liter range under severely reduced conditions 
indicated by the presence of hydrogen sulfide; UFI 
reported summer-median sulfide concentrations of 6-7 
mg/liter in the hypolimnion in 1980 and 1981 (Figure D-
21); because of the thermodynamic considerations and 
rapid oxidation kinetics of hydrogen sulfide, dissolved 
oxygen should not be detectable in the presence of 
hydrogen sulfide; 
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Figure 6 

Comparison of D&S and UFI Hypolimnetic Dissolved Oxygen 
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Diagnostic plots (esp. Figure 6) suggest that apparent problems with the 
D&S oxygen probe became progressively worse from 1978 to 1980, 
possibly due to cumulative effects of probe corrosion. The problems were 
largely solved with deployment of a Hydrolab Inc. 4041 monitor in 1982; 
this unit was equipped with a gold electrode to avoid sulfide exposure 
problems (C-19). W ^ ^ \ 

D&S Dissolved Oxygen, Small Positive Bias in HypoIimnion,(f9^1988. 

Small positive biases (<1 mg/liter) probably exist in the hypolimnetic 
dissolved oxygen data reported by D&S between 1982 and 1988, based 
upon the reported presence of dissolved oxygen (0-1 mg/liter) during 
periods when UFI recorded 0.0 mg/liter and when hydrogen sulfide was 
detected by both agencies. Figure 7 plots paired measurements of 
hydrogen sulfide and dissolved oxygen reported by D&S and UFI in the 
hypolimnion between 1986 and 1990. Between 1986 and 1988, D&S 
(Hydrolab 4041) reported dissolved oxygen levels of 0.1-0.8 mg/liter 
coincident with sulfide concentrations of 1-12 mg/liter. Between 1989 and 
1990, D&S (Hydrolab Surveyor II) consistently reported a dissolved 
oxygen level of 0.0 mg/liter in the presence of sulfide, as did UFI between 
1986 and 1990. This bias would only effect uses of the data which 
depend upon resolving dissolved oxygen concentrations the 0-1 mg/liter 
range and is not considered severe enough to support rejection of the 
data. Over the 1975-1990 period, agency-related variations in dissolved 
oxygen are apparently explained by changes in D&S instrumentation and 
methodology. 

Temperature, DOH > UFI > D&S, Epilimnion, 1975-1981, (Figures F-
5,6,7) 

Small differences are detectable in the epilimnetic temperatures reported 
by all three agencies between 1975 and 1981. DOH temperatures exceed 
D&S temperatures by 1.0 deg-C (median bias) and exceed UFI 
temperatures by 0.8 deg-C. UFI temperatures exceed D&S temperatures 
by 0.35 deg-C. It is possible that these differences could reflect diel 
temperature variations and small differences in sampling times, which are 
recorded only in the DOH data base. A late morning/early afternoon 
sampling routine is reportedly typical of each agency. Failure to record 
sampling times is one limitation of the D&S and UFI data sets. Agency-
related differences in epilimnetic temperature are not apparent after 
1982. 

D&S Temperature, Positive Bias in Hypolimnion, 1978-1981, (Figure F-
8). 

Hypolimnetic temperatures reported by D&S between 1978 and 1981 
were above those reported by UFI (median bias = 2.7 deg-C). 
Deviations were most pronounced during periods of peak stratification in 
1979, 1980, and 1981. The maximum deviation was ~7 deg-C in Summer 
1980. Such deviations could reflect problems with temperature sensors, 
cable damage, or inclination of the temperature probe line in lake 
currents. No differences in hypolimnetic temperature are detectable after 
D&S deployment of a Hydrolab temperature sensor in 1982. The 
correlation between the end of the bias period and the D&S instrument 
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Figure 7 

Oxygen/Sulfide Correlations in Hypolimnion, 1986-1990 
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change suggests a problem with the early D&S temperature 
measurements, particularly in 1979-1981. 

Field pH, DOH > D&S, Epilimnion, 1984-1990, (Figure F-16). 

Based upon the entire period of record (1975-1990), a median difference 
of .2 units between the DOH and D&S field pH measurements is 
detectable (DOH values higher). The pattern is more distinct in later 
years (1984-1990) and less distinct in earlier years (1975-1983). This 
could be attributed to differences in instrumentation, methods, and/or 
time-of-day. Further investigation is precluded by lack of documentation 
on DOH/DEC field methods, lack of recorded sampling times in the 
D&S data base, and lack of diel pH studies. 

Field pH, D&S, Positive Bias, Hypolimnion, 1979-1981, (Figure F-
16,17,21). 

D&S is the only source of field pH measurements from the hypolimnion. 
Pairing of D&S field pH with UFI lab pH (F-21) indicates that D&S field 
values are higher in the earlier portion of the record (1979-1981, median 
difference ~ .8 units) and lower in the later portion of the record (1985-
1990, median difference ~.4 units). No biases are detected in comparing 
UFI and DOH lab pH values over the entire record (1978-1990, F-17). 
D&S reported unusually high hypolimnetic pH values (>9.0) in 1980 and 
1981; this is contrary to the general concept that hypolimnetic pH levels 
are driven down by respiration processes. It is difficult to conceive of a 
process which could drive hypolimnetic pH to these high levels. The 
deviations between D&S field pH and UFI lab pH became more distinct 
between 1978 and 1981. This pattern of increasing deviation is similar to 
that observed in other D&S field measurements (temperature and 
dissolved oxygen) between 1978 and 1981. Based upon these 
considerations, D&S field measurements of pH in the hypolimnion 
between 1979 and 1981 are suspect. Whatever its origin, the problem was 
apparently solved after deployment of the Hydrolab 4041 monitor in 
1982. 

DOH Chloride, Negative Bias, 1980-1990, (Figures F-9,10,11,12). 

Chloride measurements reported by DOH are lower than values reported 
by D&S (median bias = 68 mg/liter or 11%) and by UFI (median bias = 
97 mg/liter or 17%). Differences between UFI and D&S chloride 
measurements are not detectable. No biases are apparent in the DOH 
data between 1975 and 1979. The chloride method currently used by 
DOH (automated ferricyanide) is reportedly identical to that used by 
D&S since 1981 (Appendix C). 

DOH Field Conductivity, Negative Bias, 1981-1988, (Figures F-14,15). 

Field conductivity measurements reported by DOH/DEC between 1981 
and 1988 are lower than values reported by D&S (median bias = 2300 
uhmos or 96%). Good agreement is evident in other years with data 
(1977, 1989, 1990). A similar pattern is observed in contrasting 
DOH/DEC field conductivity measurements with DOH lab conductivity 
measurements (Figure F-15). Field values are significantly below lab 
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values from 1981 through 1988 (negative bias = 1783 umhos or 69%). A 
smaller negative bias is evident in 1975-1980 and no bias is evident in 
1989-1990. This suggests a problem with field conductivity measurements 
reported by DOH/DEC in 1981-1988. Further investigation is precluded 
by the lack of documentation on DOH/DEC field methods. 

(9) Total Phosphorus, DOH < D&S and UFI, 1986-1990, (Figures F-
23,24,25,26). 

A relatively short period-of-record is available for comparing total 
phosphorus measurements (1986-1990 for UFI & DOH and 1990 for 
D&S). Based upon data from 1990 (the only year with paired data), 
differences between UFI and D&S total phosphorus measurements are 
not detectable, either in the epilimnion or in the hypolimnion. DOH 
epilimnetic phosphorus measurements are lower than D&S values (1990, 
median bias = .10 log units or 21%) and UFI values (1986-1990, median 
bias = .136 log units or 27%). 

(10) Nitrate Nitrogen, DOH < D&S and UFI, 1986-1990, (Figures F-
32,33,34,35) 

Based upon data from 1988-1990, consistent differences between UFI and 
D&S nitrate nitrogen measurements are not detectable in the epilimnion 
or in the hypolimnion. DOH nitrate nitrogen measurements are lower 
than D&S values (1980-1990, median bias =.03 log units or 6%) and 
lower than UFI values (1988-1990, median bias = .15 log units or 29%). 
This pattern is similar to that observed for total phosphorus. 

(11) Ammonia Nitrogen, UFI > D&S > ~ DOH, Epilimnion & Hypolimnion, 
1987-1990 (Figures F-40,41,42,43). 

DOH ammonia nitrogen measurements in the epilimnion are lower than 
those reported by UFI (1987-1990, median bias = .04 log units or 9%) 
and lower than those reported by D&S (1988-1990, median bias = .05 log 
units or 11%). The latter difference is marginally significant (p=.162 for 
t-test and p=.082 for sign test). D&S ammonia nitrogen values are lower 
than UFI values in the epilimnion (1988-1990, median bias = .03 log 
units or 7%) and in the hypolimnion (1988-1990, median bias — .04 log 
units or 10%). As in the case of Kjeldahl nitrogen, the D&S/DOH and 
UFI/DOH differences are distinct in earlier years (1987-1989), but not in 
1990. 

(12) Total Kjeldahl N, DOH < D&S, Epilimnion, 1987-1989, (Figure F-44). 

Based upon all paired samples (1987-1990), DOH total Kjeldahl nitrogen 
measurements are lower than D&S values (median bias = -.16 log units 
or 31%). Deviations are more distinct in the earlier years (1987-1989); 
bias is not apparent in 5 paired samples from 1990. 

(13) Secchi Disk Transparency, D&S > UFI > ~DOH, 1977-1980, (Figures F-
45,46,47). 

Secchi disk measurements reported by D&S between 1977 and 1980 were 
above those reported by UFI (median bias = -.18 log units or -33%) and 
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above those reported by DOH (median bias = -.29 units or -48%). UFI 
values exceed DOH values slightly in this same period (median bias = -
.07 log units or -15%). Agency-related deviations in Secchi depth could 
be attributed to differences in time-of-day and/or subjective factors. Such 
differences are not apparent in the data collected after 1983. 

(14) Sulfides, D&S < UFI, 1986-1990, (Figure F-50). 

Sulfide measurements reported by D&S between 1986 and 1990 are lower 
than those reported by UFI (median bias = 1.8 mg/liter or 76 %). The 
maximum difference between paired samples (~20 mg/liter) occurs in 
1986. Differences are less distinct in 1989 and 1990, when peak sulfide 
concentrations reported by both D&S and UFI are lower than those 
reported in 1986, 1987, and 1988. Lower hypolimnetic sulfide 
measurements reported by D&S in 1972-1974 (Figure D-15) are 
unreliable because samples were not preserved (Appendix C). 

The above discussion describes major agency-related variations in lake water quality 
measurements made between 1975 and 1990. The purpose of the analysis is to identify 
apparent discrepancies in results and, when possible based upon independent evidence 
(methods history, limnological reasoning), identify any data which should be classified as 
invalid or unreliable. The following data are so classified and have accordingly been 
flagged with the "R" remark code in the data base: 

(1) D&S Dissolved Oxygen, 0-18 m, 1976-1981; 
(2) D&S Temperature, 12-18 m, 1979-1981; 
(3) D&S Field pH, 12-18 m, 1979-1981; 
(4) D&S Sulfide, 0-18 m, 1972-1974; 
(5) DOH/DEC Field Conductivity, 0 m, 1981-1988. 

Because of the time periods and parameters involved, it is unlikely that rejection of these 
data has a significant impact on the value of the data set as a whole to support ongoing 
lake management efforts. The remaining agency-related variations discussed above are 
not considered grounds for rejection of data, but indicate that pooling of results from 
different agencies for any purpose is ill-advised. In general, nutrient concentrations (Total 
P, Ammonia N, Nitrate N, Kjeldahl N) and chloride concentrations reported by DOH 
tend to be lower than those reported by D&S and UFI. The differences are less distinct 
in 1990 than in previous years. Results of split sampling conducted in 1991 and 
subsequent years should help to further define and resolve these differences, which may 
reflect differences in sample preservation, holding times, and/or analytical methods. 

Trend Analysis 

A common objective of lake monitoring programs is to provide a basis for 
detecting changes in water quality over time. Longterm changes are of primary interest, 
since these are more likely to reflect anthropogenic impacts. A variety of statistical 
procedures are available for estimating the likelihood and magnitude of longterm trends 
in the presence of shorterm variations induced by climate, season, other natural 
phenomena, sampling variation, and analytical variation (Gilbert,1987). These 
procedures differ with respect to data set requirements, assumptions, applicability, and 
power. The seasonal Kendall test (Hirsch et al.,1982; Hirsch & Slack, 1984) has been 
recommended most frequently for application to water quality time series (Smith et 
al.,1982; Van Belle and Hughes,1984; Hipel et al.,1988; Berryman et al.,1988; Loftis et 
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al.,1989; Reckhow and Stow,1990; Walker,1991). Desirable properties of the test include 
that is nonparametric and that it is applicable to time series containing values which are 
missing, below detection limits, influenced by seasonal factors, and/or serially correlated. 

Two versions of the seasonal Kendall test are used in screening Onondaga Lake 
data sets for trends. One version (Hirsch et al., 1982) assumes that there is no covariance 
among seasons, or that there is no serial correlation in the values from one time interval 
to the next, once the effects of season and longterm trend have been removed. The 
predicted significance levels for this test tend to be too low for serially correlated time 
series (Hirsch et al.,1982); this may cause rejection of the null hypothesis at too high a 
frequency or "false trends". A second version of the test (Hirsch & Slack, 1984) accounts 
for serial correlation. Simulation studies indicate that this test over-estimates significance 
levels (causing rejection of the null hypothesis at too low a frequency or failure to detect 
trends) for time series less than about 10 years in length (Hirsch & Slack, 1984). 
Berryman et al. (1988) suggest that choice of test should be governed by the presence or 
absence of serial correlation in the detrended, deseasoned time series. Although results 

, of both tests are reported here, results from the second (more conservative) test are 
emphasized. 

The analysis involves testing the "null hypothesis" that the underlying distribution 
of measurements is stable over time. Results are expressed in terms of a "significance 
level" or "p level" for each test, which expresses the probability of encountering the test 
result if the null hypothesis were true. Lower p levels indicate greater likelihood of 
underlying trend. The reported significance levels are for "two-tailed" tests which do not 
distinguish between increasing or decreasing trends. Significance levels should be divided 
in half for one-tailed null hypotheses (no increasing trend or no decreasing trend). For 
the purpose of summarizing results, two-tailed p levels less than .10 are taken to indicate 
that an underlying trend is likely. 

Application of the seasonal Kendall test to D&S Alkalinity measurements from 
the Lake South Epilimnion (1981-1990) is illustrated in Table 7 and Figure 8. The data 
are first classified by calendar year and season. In this example, seasons are defined at 
monthly intervals, from April through September. The biweekly monitoring program at 
three depths within the epilimnion (0, 3, 6 m) provides a total of 6 samples per month. 
The median of these six samples is taken as a single representative value for each month. 
Median values and observation counts are shown in Table 7. For each season, each pair 
of medians is compared and a score of -1,0,+1 is recorded, depending upon whether the 
later value is less than, equal to, or greater than the earlier value. The sum of scores 
across all pairs within each season (S in Table 7) should approach 0 if there is no 
underlying trend in the data. The VS statistic represents the variance of S and depends 
upon the number of years and number of ties in the data set (Hirsch et al.,1982). The 
null hypothesis can be tested by comparing S and VS values within each season. The 
overall test for trend is conducted based upon the S and VS values summed across all 
seasons (Hirsch et al., 1982). The second method (Hirsch & Slack, 1984) augments the 
total VS value to account for covariance among seasons and generally results in a higher 
VS and higher significance levels (less likely trends). 

The test accounts for seasonality by comparing observations collected in the same 
season (or month). This accounts for systematic seasonal variations in concentration. 
The test for an overall trend does not account for possible differences in trend slope 
across seasons, however. A Chi-Squared test is conducted to test for homogeneity of 
trends across seasons (Gilbert, 1987). For example, it is conceivable that a positive trend 
could exist in the summer months and that a negative trend (or no trend) could exist in 
the winter months. In such a situation, it is desirable to conduct separate tests for 
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Table 7 
Seasonal Kendall Test Example 

Onondaga Lake South - D&S Data - 0-6 meters 
A l k a l i n i t y (mg/l as CaC03), Total Observations 351 

Median: 

Year 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

Counts 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

by Month and 

4 
150.5 
174.0 
151.5 
145.0 
164.5 
168.0 
188.0 
192.5 
194.0 
200.0 

5 
106.0 
157.5 
147.5 
148.5 
147.0 
136.5 
178.0 
170.5 
188.0 
197.5 

Year 
Month 
6 

94.0 
106.0 
98.0 
106.0 
100.5 
118.5 
142.5 
168.0 
186.0 
201.0 

by Month and Year 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
3 
6 
6 
6 

6 
6 
3 
6 
6 
6 
6 
6 
6 
6 

7 
71.5 
128.0 
68.0 
90.5 
79.0 
106.5 
127.5 
149.5 
175.0 
169.5 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

8 
56.5 
87.5 
67.0 
96.0 
82.0 
107.0 
113.5 
113.0 
130.5 
160.5 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

9 
62.0 
79.5 
68.0 
104.0 
87.0 
114.0 
122.0 
135.5 
125.5 
149.5 

3 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Seasonal Kendall Test 
Month 

4 
5 
6 
7 
8 
9 

all 
w/cov 

Nobs 
60 
57 
57 
60 
60 
57 
351 
351 

Nyrs 
10 
10 
10 
10 
10 
10 
10 
10 

S 
33.0 
25.0 
38.0 
29.0 
37.0 
39.0 
201.0 
201.0 

VS 
125.0 
125.0 
124.0 
125.0 
125.0 
125.0 
749.0 
3966.3 

Median 
171.0 
153.0 
112.3 
117.0 
101.5 
109.0 
129.3 
129.3 

Trend 
Slope 
6.00 
7.62 
12.00 
12.93 
9.20 
9.33 
9.16 
9.16 

2 
Ra 

.194 
-.171 
.614 
.140 
-.417 
-.731 
.400 
.400 

-Tailed 
Sig 

.0042 

.0318 

.0009 

.0123 

.0013 

.0007 

.0000 a 

.0015 b 

Chi2 Test for Homogeneity of Trend 
Missing Value Frequency = 0.0% 

KEY: 

1.26, Prob .939 

S = Sum of Scores for Paired Contrast of All Samples within Each Month 
+1 : later observation higher 
-1 : earlier observation higher 
0 : values equal 

VS = Variance of S, from Mann-Kendall Test (Hirsch et al.,1982) 

Median = Median Observation For Season (Month) 

Slope = Median Slope for All Observation Pairs within Each Month (mg/l / yr) 

Trend = Slope/Median = 9.16/129.3 x 100% = 7.1%/yr 

Ra = First-Order Serial Correlation of Detrended, Deseasoned Values 

Significance levels: Probability of Larger S, Sign Ignored 
a - Hirsch et al (1982), ignores serial correlation 
b - Hirsch et al (1984), accounts for serial correlation 

Corresponding Trend Plot Shown in Figure 8 ( Biweekly Seasons ) 
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summer and winter months, since a single test could mask a trend which is present for 
some months but not others. 

The seasonal Kendall slope (median slope estimated from all pairs of 
measurements within each season) is used as a robust indicator of trend magnitude. This 
expression does not imply that the underlying trend is linear in time. The seasonal 
Kendall test is for monotonic (generally increasing or generally decreasing) trends and 
does not distinguish among alternative trend shapes (linear, exponential, step change, 
complex). 

The following series of tests have been conducted for each primary water quality 
variable: 

3 Agencies : D&S, UFI, DOH 
3 Seasons : April-September, October-March, Annual 
3 Depth Intervals : 0-6 Meters, 12-20 Meters, 0-20 Meters 
3 Time Intervals : Whole Record, Last 10 Years, Last 5 Years 

To increase the power of the test, length of the "season" is adjusted to approximate the 
average sampling frequency for each agency (2 weeks for D&S and UFI, 1 month for 
DOH). The 10-year time frame (1981-1990) is particularly relevant because it conforms 
to the minimum interval recommended for application of the more conservative version of 
the seasonal Kendall test (Hirsch & Slack, 1984) and, in the case of D&S measurements, 
represents a period of relative uniformity in field methods and analytical procedures 
(Figure 9). 

For D&S and UFI, tests are performed using data from the Lake South station 
(routinely monitored). The DOH program involves 12 stations, 10 of which have been 
monitored more or less routinely since 1975. Tests are conducted separately for each of 
the 10 stations and for all 10 stations combined. Applied to water quality components 
monitored for at least 5 years by each agency, results of all tests are tabulated in 
Appendix G. Appendix G also lists subsets of results indicating significant trends 
identified within each season, time interval, and depth interval. 

Given the emphasis on eutrophication-related variables, trends in the mixed layer 
(0-6 m) during the growing season (April-September) are of primary interest. These are 
summarized in Table 8 for 10-Year (1981-1990) and 5-year (1976-1990) periods of record. 
Corresponding time-series plots are shown in Appendix H. Results generally indicate 
improvements in eutrophication-related water quality conditions with respect to 
phosphorus species, chlorophyll-a, phaeopigments, BOD, organic nitrogen, and 
transparency. With the exception of chlorophyll-a and phaeopigments, these trends are 
detected within both the 10-year and 5-year periods. Decreasing trends in conductivity 
and/or chlorides are indicated over both time scales. Increasing trends in alkalinity (10-
Yr, 5-Yr) and lab pH (10-Yr) are indicated. 

Trend magnitudes are summarized as a function of time period, season, and 
depth interval in Tables 9 (D&S), 10 (UFI), and 11 (DOH). Results with significance 
levels <.10 based upon the more conservative seasonal Kendall test (Hirsch & Slack, 
1984) are listed. In general, the frequency of apparent trends is much greater than would 
be expected based upon chance at this significance level (10%). Results reflect the 
importance of conducting trend tests separately by season and depth interval. For 
example, based upon D&S data from 1981-1990, a significant decreasing trend in total 
inorganic phosphorus (-6.2%tyr) is indicated when the analysis is* restricted to April-
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Figure 9 

Analytical Method History - D&S Data 
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Table 8 
Results of Seasonal Kendall Tests for Trend 

April-September, Onondaga Lake South Station Epilimnion 

Longterm Trends 5-Year Trends 
Agency 
Depths 
Period 

TEMP 
DO 
BOD 
COND 

(m) 

COND (25) 
CL 

ALK 
PH L 
PH F 
TKN 
ORG-N 
NH3-N 
N03-N 
N02-N 

TP 
TDP 
TIP 
S TIP 
0-P04 
S 0RTH0 P 
TN/TIP 

SECCHI 
CHLOR 
PHAEOPIG 

blank 
0 
+ i-
++,--

0 

D&S 
0-6 
68-90 

(0) 
(++) 

--

. _ 

. 

-
-
-
0 
++ 
+ 

-
--

++ 

0 
-
--

insufficient 

D&S 
0-6 
81-90 

(0) 
(0) 

--

_ _ 

++ 

0 
0 
-
+ 
++ 
0 

-
0 

++ 

++ 

--

UFI 
0-6 
78-90 

0 

- * 

++ 

++ 
-
-

data (< 5 years 
no trend indicated, 
incr. 
incr. 
trend 

, deer. 
, deer. 

trend, 
trend, 

P 
P 
P 

> .10 
< .10, 
< .10, 

DOH 
0 

75-90 

. 
0 

(") 

+ 
+ 
0 

0 
0 

0 

++ 

. 

(Hirsch 
(Hirsch 

analysis possibly influenced by 

D&S 
0-6 
86-90 

0 
0 
-
--

_ _ 

++ 

+ 
0 
-
0 
0 
0 

++ 

++ 
0 
-

et al. 
& Slack 

UFI 
0-6 
86-90 

0 
-

• -

0 

_ 

-

+ 
0 
0 

1982) 
1984) 

rejected data 

DOH 
0 

86-90 

0 
0 

(0) 
- -

++ 
0 
0 

0 
0 

+ 

Trend Statistics and Plots Shown in Appendices G & H 
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Table 9 
Trend Magnitudes vs. Variable, Period, Depth Interval, and Season 

D&S Data - Lake South Station 

Trend Magnitudes ( % / year ) 
For Test Results wi th p2<.1 (Hirsch & Slack, 1984) 

YEARS = 1968-1990 = Period of Record 

MONTHS 

DEPTHS 

ALK 
BOD 
CHLOR 
CL 
COND 
DO* 
F TKN 
NH3-N 
N02 
N03 
0-P04 
ORG-N 
PART TKN 
PH F 
PHAEOPIG 
S TIP 
SECCI 
TEMP 
TIP 
TKN 
TN/TIP 

4-9 
SUMMER 

0-6 
EPIL 

-2.5 
-2.3 
3.2 

6.3 
-19.3 

-11.1 

-6.9 

-13.3 

7.9 

4-9 
SUMMER 

12-18 
HYPOL 

-1.8 

-3.3 
-2.8 

-4.9 

-10.0 

-5.6 

-5.5 

5.6 

YEARS - 1981-1990 = Last 

4-9 
SUMMER 

0-18 
ALL 

-2.0 

-3.1 
-2.9 
2.9 

4.6 
-13.8 

-9.4 

-5.1 
-5.5 

-11.8 

7.6 

10-3 
WINTER 

0-6 
EPIL 

-0.8 

-3.1 
-2.9 
4.8 

-2.5 
7.7 
9.5 

-10.8 

-11.6 

-9.4 
-2.3 
7.8 

10 Years 

10-3 
WINTER 

12-18 
HYPOL 

-3.7 
-3.2 
6.3 

-3.1 
7.2 
15.6 
-10.4 

-16.1 

-8.7 

-12.1 
-2.2 
8.6 

10-3 
WINTER 

0-18 
ALL 

-3.4 
-3.0 
4.8 

-2.9 
8.7 
12.6 
-9.9 

-12.7 

-9.6 
-2.5 
8.8 

1-12 
ALL 

0-6 
EPIL 

-3.1 
-2.5 
-2.4 
3.6 

3.2 
6.8 

-13.2 

-11.9 

-8.0 

-10.3 

9.3 

1-12 
ALL 

12-18 
HYPOL 

-1.7 

-3.3 
-2.9 
3.3 

3.0 
-5.9 

-13.7 

-5.4 

-6.3 

5.8 

1-12 
ALL 

0-18 
ALL 

-1.5 

-3.1 
-3.0 
3.5 

3.8 
6.0 

-11.5 

-10.5 

-5.0 

-10.4 

7.7 

MONTHS 

DEPTHS 

ALK 
BOD 
CHLOR 
CL 
COND 
DO* 
F TKN 
NH3-N 
N02 
N03 
0-P04 
ORG-N 
PART TKN 
PH F 
PHAEOPIG 
S TIP 
SECCI 
TEMP 
TIP 
TKN 
TN/TIP 

4-9 
SUMMER 

0-6 
EPIL 

6.9 
-6.7 
-16.7 
-13.1 
-9.4 

3.1 

-9.6 

-16.1 

6.9 

-6.2 

8.4 

4-9 
SUMMER 

12-18 
HYPOL 

3.6 

-12.9 
-13.3 
-9.9 
-12.0 

-0.0 

-10.0 

-18.9 

4-9 
SUMMER 

0-18 
ALL 

6.6 
-6.3 
-13.9 
-13.5 
-10.5 

-4.5 

-10.0 

-15.3 

6.9 

10-3 
WINTER 

0-6 
EPIL 

4.7 

-16.0 
-12.8 
-12.4 
-4.4 

-7.5 
-15.0 

5.6 

10-3 
WINTER 

12-18 
HYPOL 

-15.4 
-14.5 
-12.1 

-16.4 

-13.5 

5.2 

10-3 
WINTER 

0-18 
ALL 

5.1 

-16.4 
-15.7 
-12.7 

-16.8 

5.6 

1-12 
ALL 

0-6 
EPIL 

6.3 
-5.7 
-15.5 
-13.0 
-10.0 

2.9 

-10.6 

-15.1 

5.9 

5.8 

1-12 
ALL 

12-18 
HYPOL 

3.7 

-11.5 
-13.3 
-10.1 

-0.0 

-12.5 

-13.1 

1-12 
ALL 

0-18 
ALL 

6.1 
-5.0 
-13.2 
-13.5 
-10.6 

-3.0 

-10.0 

-11.9 

5.9 
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Table 9 (ct.) 
Trend Magnitudes vs. Variable, Period, Depth Interval, and Season 

D&S Data - Lake South Station 

Trend Magnitudes ( % / year ) 
For Test Results with p2<.1 (Hirsch & Slack, 1984) 

YEARS = 1986-1990 = Last 5 Years 

MONTHS 

DEPTHS 

ALK 
BOD 
CHLOR 
CL 
COND 
DO* 
F TKN 
NH3-N 
N02 
N03 
0-P04 
ORG-N 
PART TKN 
PH F 
PHAEOPIG 
S TIP 
SECCI 
TEMP 
TIP 
TKN 
TN/TIP 

4-9 
SUMMER 

0-6 
EPIL 

9.3 

-18.1 
-11.1 

-25.7 

-23.0 

-23.0 
11.8 

-20.9 

19.3 

4-9 
SUMMER 

12-18 
HYPOL 

-20.0 

-18.4 
-15.7 

-14.8 

36.4 

5.5 
-12.5 
-13.9 

4-9 10-3 
SUMMER WINTER 

0-18 
ALL 

5.4 

-18.2 
-11.8 

-3.7 

11.8 

0-6 
EPIL 

-14.3 
-10.4 
-12.8 
•29.6 
-28.3 

47.5 

-27.2 

-20.3 

3.6 

10-3 
WINTER 

12-18 
HYPOL 

-0.0 

-14.5 
-15.0 

-27.2 
-29.8 

7.4 
-19.6 

13.1 

10-3 
WINTER 

0-18 
ALL 

-13.8 
-10.8 

-26.8 
-29.8 

45.8 

-24.8 

3.6 

-27.1 

1-12 
ALL 

0-6 
EPIL 

5.8 

-15.9 
-10.7 

-21.4 

-17.1 

-24.2 
7.7 

-18.6 

14.3 

1-12 
ALL 

12-18 
HYPOL 

-16.7 

-17.6 
-15.5 

-16.9 

19.1 
-15.0 

5.6 
-13.1 
-16.5 

1-12 
ALL 

0-18 
ALL 

4.4 

-16.0 
-11.4 

-3.0 

7.7 

* Results for DO influenced by instrument changes (see text). 
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Table 10 
Trend Magnitudes vs. Variable, Period, and Station 

DOH Data, April-September, Surface 

Trend Magnitudes ( % / year ) 
For Test Results with p2<.1 (Hirsch & Slack, 1984) 

YEARS * 1975-1990 = Period of Record 

STATION 21 
Marina 

ALK 
CL 
COND* 
C0ND25 
DO 
DS 
N02 
N02-N03 
N03 
PH F 
PH L 
SECCI 
TEMP 
TURB 

-7.0 
-7.5 
-5.4 

-4.4 

0.3 

3.1 
-0.6 
-3.8 

22 
Park 

-6.7 
-6.9 
-5.2 

-4.5 

-0.7 

23 
Ley 

-6.4 
-7.0 
-4.8 

-4.1 

2.2 

-3.1 

24 
Metro 

-6.1 
-8.1 
-4.1 

-3.9 

0.2 
4.9 
-0.5 
-4.3 

25 
Beds 

-7.1 
-8.1 
-5.3 

-4.2 

0.2 
2.8 

-2.0 

26 
Lakelnd 

2.9 
-8.3 
-9.3 
-6.3 

-5.4 

1.8 
-0.6 

27 
Maple 
3.1 
-6.8 
•8.0 
-6.0 

-4.9 

0.2 

-0.7 

28 
Outlet 
2.7 
-6.7 
-7.6 
-5.0 

-4.2 

-0.8 
-2.2 

29 
Hiaw 
3.4 
-6.7 
-8.0 
-5.6 

-4.6 

-0.8 
•2.2 

30 
South 

-6.3 
-7.9 
-5.4 

-4.2 

3.5 

ALL 
ALL 

-6.8 
-7.7 
-5.3 

-4.3 

2.3 

-2.2 

YEARS = 1981-1990 = Last 10 Years 

STATION 21 
Marina 

ALK 9.9 
CL -17.7 
COND* 
COND25 -11.9 
DO -4.7 
DS -11.2 
N02 
N02-N03 
N03 
PH F 
PH L 
SECCI 10.0 
T-P 
TEMP 
TURB -6.9 

22 
Park 
8.9 

-19.1 

-12.7 
-4.6 
-12.5 

9.8 

23 
Ley 
8.9 

-21.5 

-12.0 
-5.4 
-12.2 

5.3 

24 
Metro 
5.9 

-25.4 

-15.5 
-3.9 
-15.3 

-0.5 

6.1 

25 
Beds 
8.8 

-19.0 

-13.3 
-5.4 
-13.2 

7.2 

26 
Lakelnd 

8.9 
-19.5 

-11.8 

-12.0 

27 
Maple 
7.7 

-17.9 

-12.9 
-3.6 
-11.6 

28 
Outlet 
7.6 

-17.0 

-11.9 

-11.5 

5.0 

-4.3 

29 
Hiaw 
8.7 

-17.8 

-11.9 

-12.1 

7.3 

-6.1 

30 
South 
8.7 

-21.9 

-12.9 
-3.5 
-12.9 

8.5 

ALL 
ALL 
8.8 

-19.2 

-12.2 
-4.3 
-12.6 

7.0 

YEARS = 1986-1990 = Last 5 Years 

STATION 21 
Marina 

ALK 8.2 
CL -19.6 
COND* 
C0ND25 -12.7 
DO 
DS -10.6 
N02 
N02-N03 
N03 
PH F 
PH L 
SECCI 
T-P 
TEMP 
TURB 

22 
Park 
8.2 

-10.7 

-10.5 

23 
Ley 
8.7 

-11.0 

-12.4 

24 
Metro 

-8.2 

-7.1 

-6.0 

25 
Beds 
7.7 

-17.9 

-12.4 

-10.3 

-1.1 

26 
Lakelnd 

8.8 

-11.7 

-9.4 

27 
Maple 
7.7 

-14.0 

-15.6 

-12.5 

1.2 

28 
Outlet 
6.8 

-14.3 

-9.9 

29 
Hiaw 
8.4 

-15.5 

-11.7 

-11.1 

30 
South 
7.6 

-10.8 

-11.1 

-10.1 

-14.0 

ALL 
ALL 
8.5 

-12.9 

-12.0 

-10.3 

* Field conductivity results influenced by rejected data (see text). 
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Table 11 
Trend Magnitudes vs. Variable, Period, Depth Interval, and Season 

UFI Data - Lake South Station 

Trend Magnitudes ( % / year ) 
For Test Results with p2<.1 (Hirsch & Slack, 1984) 

MONTHS 

DEPTHS 

YEARS = 

CHLA-L 
CL 
DO 
FE 
PH L 
PHAEO-L 
S 
SECCI 
TEMP 

4-9 
SUMMER 

0-6 
EPIL 

4-9 
SUMMER 

12-20 
HYPOL 

4-9 10-3 10-3 10-3 
SUMMER WINTER WINTER WINTER 

0-20 
ALL 

1978-1990 = Period of 

-13.7 

0.5 

3.6 

-19.8 
-13.0 
+0.0 
-7.6 
0.6 

-13.3 
-16.2 
+0.0 
-7.4 
0.5 

3.6 
-1.4 

0-6 
EPIL 

Record 

-17.8 

12-20 
HYPOL 

-14.3 

-10.9 

0-20 
ALL 

-18.6 

-11.4 

1-12 
ALL 

0-6 
EPIL 

-15.7 
-14.3 

0.4 

3.4 
-0.3 

1-12 
ALL 

12-20 
HYPOL 

-14.4 
-13.1 
+0.0 
-7.1 
0.6 

-13.5 

1-12 
ALL 

0-20 
ALL 

-15.8 
-16.8 
+0.0 
-7.0 
0.5 

3.4 
-1.6 

YEARS = 1981-1990 = Last 10 Years 

CHLA-L 
CL 
DO 
FE 
PH L 
PHAEO-
S 
SECCI 
TEMP 

-22 .9 

0 .8 

5.4 

28.9 
+0.0 
-4.9 
0.8 

28.4 

-24.3 

-8.2 
0.7 

-25.3 
5.4 
-2.3 

-20.6 
6.2 

-26.9 

-11.9 

22.9 
13.2 
11.4 

-22.4 

0.7 

5.3 
-0.8 

-28.9 
+0.0 
-5.7 
0.8 

-32.6 

-24.7 

-8.3 
0.7 

-30.2 
5.3 
-2.7 

YEARS = 1986-1990 = Last 5 Years 

CHLA-L 
CL 
DO 
FE 
PH L 
PHAEO-L 
S 
S ORTHO 
SECCI 
T-P 
TDP 
TEMP 

-17.5 -19.6 
+0.0 
-4.4 

-51.1 
-10.5 

-10.7 

•18.9 

-52.5 

-20.1 

-46.1 
-42.7 

-35.5 

-17.3 

-55.3 

-19.5 
+0.0 

-57.1 
-14.2 

-16.1 
-12.9 

•18.6 

-59.0 



-35-

September, 0-6 meter samples, but not when the analysis is conducted using data from all 
seasons and depths. 

The sensitivity of trend detection to depth interval and sampling frequency is 
illustrated in Figure 10, based upon D&S data collected between April and September of 
1981-1990. Results are shown for 9 variables; significant trends (p<.l) were not detected 
at individual depths for other water quality variables. The darkly shaded bars indicate 
trend magnitude (%lyr) for a biweekly sampling frequency; the lightly-shaded bars 
indicate trend magnitude for a monthly sampling frequency (discarding every other 
sampling date). Printed values adjacent to each bar indicate p levels for the more 
conservative test (Hirsch & Slack, 1984). Generally, there is good replication of results 
with the upper 6 meters (0-, 3-, 6-meter samples). Alkalinity and chloride trends are 
evident throughout the water column (p<.01); although trend magnitudes decrease slightly 
with increasing depth. Apparent decreasing trends in summer dissolved oxygen at 15 and 
18 meters most likely reflect changes in instrumentation and/or calibration procedures, 
which have resulted in more accurate reporting of dissolved oxygen concentrations in the 
0-1 mg/liter range since 1989 (see Agency Contrasts). A curious decreasing trend in 
nitrite nitrogen develops between 6 and 12 meters, but disappears below 12 meters. 

Sensitivity to sampling frequency is most apparent in the case of chlorophyll-a. 
Biweekly sampling (dark bars) indicates significant (p<.l) trends at all four sampled 
depths, whereas monthly sampling (light bars) indicates significant trends at two out of 
four depths. This is consistent with the relatively high variance characteristic of the 
chlorophyll-a measurements (see Variance Component Analysis). There is less distinction 
between sampling frequencies, however, in the remaining variables. This suggests that, for 
the purposes of detecting trends, a monthly sampling frequency would provide almost as 
much information as does the existing biweekly frequency. Similarly, replication of results 
with depth indicates that a single sample within the mixed layer would provide almost as 
much information as does the current program involving samples at 0, 3 and 6 meters. As 
compared with the current biweekly, 1-depth program, a monthly, 1-depth program would 
cut the number of epilimnetic samples by a factor of 6. Such a change would reduce the 
probability of detecting trends in water quality components which have relatively high 
temporal variance (e.g., chlorophyll-a, bacteria). It would also limit use of the data for 
other purposes (e.g., detecting extreme events, dynamic modeling). 

Figure 11 shows a longterm increasing trend in dissolved oxygen concentrations in 
the lake surface waters between 1968 and 1990, based upon D&S and UFI data collected 
at the South station (all months). Two plots of D&S data are shown: one using all the 
data and another excluding data from 1976-1981, which have been flagged as unreliable 
(see Agency Contrasts). The presence of an overall increasing trend (3.2-3.6%^r) is 
indicated by both sets of D&S data at significance levels <.001. No overall trend is 
indicated by UFI data collected between 1978 and 1990. Based upon running 5-year 
trends, improvements in epilimnetic dissolved oxygen occurred primarily in the 1970's. No 
trends are evident in the last 10 years. It should be noted that the conclusion of an 
overall trend in the D&S data relies on comparison of dissolved oxygen values determined 
via wet chemistry (Winkler method, 1968-1976) with values determined by membrane 
electrodes (Hydrolab instruments, 1982-1990). It is possible that some of the apparent 
improvements in dissolved oxygen could reflect this change in measurement technique. 
The timing of the apparent increase in surface dissolved oxygen is consistent with 
reductions in external BOD loading associated with startup of Metro secondary 
wastewater treatment facilities in June 1979. 

Recent improvements in water quality are most evident in phosphorus and 
dissolved oxygen measurements collected by D&S and UFI near the lake bottom in Spring 
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Figure 11 
Trends in Dissolved Oxygen, All Seasons, 0-6 Meters 
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(April-May, 12-20 meters, Figure 12). Seasonal Kendall tests indicate significant 
increasing trends in dissolved oxygen and significant decreasing trends in total inorganic 
phosphorus and total phosphorus, both over the last 10 years and over the last 5 years of 
record. Trend slopes are relatively steep in the 1986-1990 period. These improvements 
may reflect the combined effects of reductions in chloride-induced density stratification 
after 1986 (promoting lake turnover), reduced phosphorus loadings from Metro STP, and 
increases in runoff (Figure 13). Hypolimnetic water quality during the dynamic spring 
period is sensitive to important lake processes, such as hypolimnetic oxygen demand and 
vertical mixing. The sampling schedule in early Spring is critical to providing adequate 
data for calculating oxygen depletion rates. At least two sampling dates with vertical 
density stratification and hypolimnetic dissolved oxygen levels exceeding 2 mg/liter are 
recommended. 

Some of the apparent trends could be attributed to year-to-year variations in 
hydrologic conditions (Figure 13), as well as to improvements in the METRO wastewater 
discharge and reductions of industrial chloride loadings to the lake. Within this period of 
record, it is unlikely that the lake would have fully responded to decreases in the METRO 
phosphorus load over time. Dilution of effluent with tributary runoff may also tend to 
cause lower lake concentrations in years with higher runoff (until nonpoint-source runoff 
concentrations approach that of the point source). Some of the apparent trends in the 
last 5 years of record may have been influenced by increases in runoff between 1985 and 
1990. 

Causal investigation of trends is beyond the scope of this report. Correlation of 
water quality measurements with antecedent hydrologic measurements (flow, water 
elevation) and subsequent testing of residuals for trend is one technique that could be 
applied to identify trends which can be explained based upon hydrologic variations, as 
distinct from anthropogenic factors (Smith et al.,1982; Walker,1991). Empirical Mass-
balance modeling and more detailed mechanistic modeling of the lake are other 
techniques that could be used to test causal hypotheses. 

Variance Component Analysis 

This section evaluates the impact of alternative lake sampling frequencies on the 
uncertainty associated with summary statistics derived from the data set. Variance 
component analyses are used to quantify relationships between sampling program design 
parameters (temporal frequency, duration) and the following statistics calculated using 
data from the Lake South station: 

(1) Precision of yearly geometric mean; 

(2) Precision of longterm geometric mean; 

(3) Probability of detecting changes of various magnitudes in the longterm 
geometric mean, based upon comparison of data from two different time 
periods; 

Calculations are performed using a version of LRSD.WK1 ("Lake & Reservoir Sampling 
Design") spreadsheet (Walker, 1988a, 1988b), which incorporates procedures developed 
primarily by Smeltzer et al. (1989), Knowlton et al. (1984), Walker (1980), and 
Lettenmaier (1976). The spreadsheet has been modified to reflect recent work by Loftis 
et al. (1991). 



Figure 12 
Trends in Dissolved Oxygen and Phosphorus, April-May, 12-20 Meters 
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Figure 13 

Yearly Runoff and Metro Phosphorus Load 
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The sampling regime evaluated is the South station epilimnion during the growing 
season. The assumed objective is to quantify the central tendencies of the distributions of 
total phosphorus, chlorophyll-a, and transparency values (key indicators of trophic state). 
Because of skewness in the relevant distributions, the geometric mean (or arithmetic mean 
of log-transformed values) is used as a measure of central tendency. For a lognormal 
distribution, the geometric mean would equal the median and be less than the arithmetic 
mean by a factor which can be estimated from the variance of the distribution (Gilbert, 
1987). Estimates of the arithmetic mean are likely to be higher and less precise than 
estimates of the geometric mean. The assumed objective is to estimate the geometric 
mean at a given station using a sampling program characterized by the following: 

iiy = number of years of monitoring 

nd = number of sampling dates per year (growing season) 

nz = number of depths sampled on each date within the epilimnion 

The current D&S monitoring program employs nd ~ 13 (biweekly sampling for April-
September growing season) and nz~3 (sampling depths 0, 3, & 6 meters generally located 
in epilimnion). 

Procedures involved in the calculation are depicted in Figure 14. In estimating 
variance components, measurements are assumed to be generated by the following 
random-effects linear model (Snedecor & Cochran, 1989): 

Cydz = u + ay + ad + az 

where, 

Cyd,, = measurement for year y, date d, and depth z (natural log scale) 

u = longterm mean 

ay = year effect (mean = 0, variance = Vy) 

ad= date effect (mean = 0, variance = Vd) 

az= depth effect + random error (mean = 0, variance = Vz) 

Since replicates are generally not available at a given depth, the depth and random error 
terms are lumped. The required variance components (V r Vd, & Vz) are estimated by a 
applying a nested analysis of variance (Snedecor & Cochran, 1989) to the log-transformed 
monitoring data derived from the last 10 years of record at the South station (1981-1990). 
Fixed seasonal effects and longterm trend are removed from the data prior to estimating 
variance components. Fixed seasonal effects are removed by subtracting monthly medians 
(computed from all years) from each sample. Longterm trend is removed by computing 
the median of the deseasonalized values within each year, regressing yearly medians 
against year, and applying the regression slope to the year associated with each sample. 
The serial correlation of detrended, deseasoned, daily-median values is also calculated for 
the purpose of estimating its effects on the precision of yearly and longterm summary 
statistics using the LRSD.WK1 program (Loftis et al., 1991; Muskens & Kateman, 1978). 

Estimated variance components for each variable and agency are displayed in 
Figure IS, expressed as log-scale standard deviations. Since only surface values are 
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Figure 14 
Methodology for Variance Component Analysis 
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reported, estimation of a depth variance component is not possible for the DOH data. 
Two analyses are conducted using the DOH data. The first uses data from all 10 
consistently-sampled stations and substitutes a random spatial variance term (station-to-
station variation on a given date) for the depth term in the above equation. The second 
uses data only from the South station, and the depth term is ignored. 

Figure 15 compares variance components for Onondaga Lake with median values 
reported by Smeltzer et al, (1989) for other reference data sets (inland Vermont Lakes, 
Lake Champlain, Corps of Engineer Reservoirs, Minnesota Lakes, and other midwestern 
lakes). Overall, Onondaga Lake variance components tend to be in the upper range of 
values measured elsewhere. The relatively high variance may reflect the highly eutrophic 
state of the Lake. Temporal variance in log-transformed chlorophyll-a levels (V^) has 
been shown to increase with mean chlorophyll-a concentration in inland Vermont Lakes 
(Walker, 1985b). 

Variance components estimated from the more intensive D&S and UFI 
monitoring programs are used below to examine relationships between sampling frequency 
and precision in yearly and longterm geometric means. Modifying the classical result 
(Shedocor & Cochran, 1989) to account for serial correlation (Muskens & Kateman, 
1978), the precision of the log-mean for a given year is given approximately by: 

V, = [Vd/nd + VJ(ndnI)]FI 

CV, = V,1/2 

where, 

V, = variance of the log-mean for a given sampling year 

CVj = coefficient of variation of geometric mean for a given year 

Fr = factor (< = 1) accounting for positive serial correlation between adjacent 
sampling dates, estimated from Equation VI, Muskens & Kateman 
(1978). 

The first term in the equation for Vj accounts for the effects of variations with date and 
the second term, for the effects of variations with depth. 

The precision of the longterm mean, estimated from iiy years of sampling is given 
approximately by: 

V. = Vy/n, + [VJ(ndny)+ Vz / (n, nd nz) ] Fr 

CV. = V.1/2 

where, 

V. = variance of the longterm mean estimated from n, years of sampling 
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CV.= coefficient of variation of longterm geometric mean 

The first term in the equation for V. accounts for the effects of variations with year, the 
second term, for the effects of variations with date, and the third term, for the effects of 
variations with depth. This equation assumes that year-to-year variations are random (not 
serially correlated). 

Figure 16 shows the precision of the longterm (CV.) and yearly (CV,) geometric 
mean values estimated using variance components derived from D&S and UFI monitoring 
data. Results shown are for a biweekly monitoring program conducted over a 180-day 
growing season with 3 sampling depths within the mixed layer (similar to historical D&S 
monitoring program design). The precision of the longterm geometric mean is estimated 
for a monitoring duration of 5 years. Shaded areas in Figure 16 reflect the relative 
contributions of the year, date, and depth variance components to the overall variance in 
each summary statistic. 

Precision of longterm geometric means ranges from CV=8% to CV=23%. It is 
controlled primarily by the year-to-year variance component and is thus relatively 
insensitive to within-year sampling intensity (nd or n j . Because of similarity in variance 
components, transparency precisions (longterm CV = 8%, yearly CV = 5%) estimated 
from D&S and UFI data sets are identical. Results for phosphorus are also similar, 
though slightly higher for D&S (inorganic phosphorus) than for UFI (total phosphorus). 
The relatively low precision of the longterm mean chlorophyll-a concentration estimated 
from UFI variance components (CV = 23%) reflects the high year-to-year variance in 
chlorophyll-a estimated from the UFI data (Std. Dev. = .50) as compared with D&S data 
(.27) and other lake/reservoir data sets (.18-.23). This, in turn, reflects low chlorophyll-a 
concentrations reported by UFI during 1987 and 1988. Trend analysis plots (H-9) show 
that UFI reported unusually high phaeopigment levels in these same years. 

Figures 17-22 show the sensitivity of the following statistics to temporal sampling 
frequency using each set of variance components: 

(1) CV of Longterm Geometric Mean (estimated from 5 years of data) vs. 
Sampling Frequency 

(2) CV of Yearly Geometric Mean vs. Sampling Frequency 

(3) CV of Longterm Mean vs. Years of Monitoring and Sampling Frequency 

(4) Power = Probability of Detecting Change in Longterm Mean vs. 
Magnitude of Change and Sampling Frequency (based upon 5 years pre-
change and 5-years post-change monitoring, estimated for t-test using 
equations given by Lettenmaier(1976)). 

Tested sampling frequencies include yearly, bimonthly, monthly, biweekly (current design), 
weekly, and semi-weekly. Generally, results for statistics 1, 3, and 4 (all of which depend 
upon precision of the longterm mean) indicate that there would be little benefit to 
increasing sampling frequency beyond biweekly. In fact, results for the monthly and 
biweekly frequencies are quite similar. This reflects the fact that year-to-year variations 
primarily control the precision of the longterm mean estimate. 

In contrast, precision of the yearly geometric mean continues to improve as 
sampling frequency is increased. For example, Figure 16 shows that the CV of yearly TIP 
values would be 12%, 6%, and 3% for monthly, biweekly, and weekly monitoring 
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Figure 17 
Precision and Power vs. Sampling Frequency - D&S Total Inorganic P 
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Figure 18 
Precision and Power vs. Sampling Frequency - D&S Chlorophyll-a 
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Figure 19 
Precision and Power vs. Sampling Frequency - D&S Secchi Depth 
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Figure 20 
Precision and Power vs. Sampling Frequency UFI Total Phosphorus 
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Figure 21 
Precision and Power vs. Sampling Frequency - UFI Chlorophyll-a 
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Figure 22 
Precision and Power vs. Sampling Frequency UFI Secchi Depth 
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frequencies. This rate of improvement is stronger than predicted based upon classical 
sampling theory ( ~ n'm) because variance-reducing effects of serial correlation increase 
with sampling frequency (Loftis et al.,1991; Muskens & Kateman,1978). 

The precision of yearly geometric means is relevant for tracking lake conditions 
and for calibrating/testing models with annual time steps (e.g., empirical phosphorus-
balance models). Figure 16 shows that a biweekly program is expected to yield annual 
geometric means with coefficients of variation ranging from 3% for total phosphorus, to 
5% for transparency, to 11-14% for chlorophyll-a. Without lake-specific calibration, 
empirical eutrophication models typically have error coefficients of variation on the order 
of 27% for total phosphorus, 28% for transparency, and 35% for chlorophyll-a (Walker, 
1985a). This comparison suggests that the precision of yearly means derived from a 
biweekly program is more than adequate to support empirical modeling. Reductions in 
the relatively high CV for chlorophyll-a could be achieved by tracking uncorrected 
chlorophyll-a or by increasing the chorophyll-a monitoring frequency from biweekly (CV 
= 11-14%) to weekly (CV = 6-7%), as indicated in Figures 18 and 21. 

Consideration should be given to tracking total chlorophyll-a concentrations 
(corrected chlorophyll-a + phaeophytin), which would tend to have less variance than 
corrected chlorophyll-a and could therefore be tracked with greater precision. Figure 23 
shows that, as compared with corrected chlorophyll-a or phaeophytin, total chlorophyll-a 
has less vertical variance within the mixed layer and is more strongly correlated with 
transparency, based upon D&S data for April-September, 1986-1990. Surface (0-meter) 
total chlorophyll-a values explain 46% of the variance in transparency, while corrected 
chlorophyll-a explains only 25%. As compared with corrected chlorophyll-a, total 
chlorophyll-a can be more precisely tracked (because it is less variable) and is more 
strongly correlated with aesthetic qualities. 

Horizontal Variations 

Analysis of paired samples collected by D&S between 1982 and 1990 reveals small 
(< 12%) differences in water quality between the North and South stations. Figure 24 
shows that the North station epilimnion has slightly lower concentrations of nitrogen 
species and ortho phosphorus and slightly higher pH. This most likely reflects the 
alignment of these stations between the Metro STP and lake outlet. Based upon 1982-
1990 data, the North station hypolimnion has slightly cooler mean temperature (.21 deg 
C) and higher BOD (.58 mg/hter); these differences in hypolimnetic water quality are less 
evident, however, in data collected after 1986. No significant differences between the 
North and South stations are evident in the epilimnion or hypolimnion with respect to 
primary trophic state indicators (Chlorophyll-a, Transparency, Total Inorganic 
Phosphorus, Dissolved Oxygen). Thus, it seems that data from the South station are 
adequate for tracking longterm variations in trophic state and are reasonably 
representative of the lake open waters. 

The slightly higher pH values ( ~ .09 units) recorded at the North station suggest 
that this station might be important for tracking free ammonia levels. It is possible that 
free-ammonia levels calculated for the South station would under-estimate the average 
concentration in open lake waters. The apparent North-South difference in pH could be 
related to systematic differences in time of sampling, however. 

The 10-station network operated by the D OH/DEC provides greater spatial 
resolution and important information on water quality conditions in areas adjacent to 
potential recreational use. Spatial variations in transparency measured by DOH/DEC 
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Figure 24 

Significant Differences in Water Quality 

Between South and North Stations 
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between 1986 and 1990 are depicted in Figure 25. The range of station geometric-mean 
transparencies is .8 to 1.3 meters. Lower transparencies are evident at the shallower 
stations located at the south end of the Lake (23 - Mouth of Ley Creek, 24 - Metro STP). 
Higher transparencies are evident in the open lake (30 - South) and a other lakeshore 
stations. A greater potential for spatial variation exists in water quality constituents with 
more rapid kinetics (e.g., bacteria). 

Conclusions and Recommendations 

The "momentum" associated with the historical D&S data set and its routine 
sampling regime dictates that caution should be exercised in modifying the program to 
satisfy short-term objectives or budgetary constraints. Reductions in scope or intensity or 
significant changes in methodology should be implemented carefully because they may 
jeopardize the value of the historical data base. Increases in scope or intensity may be 
justified to support research or model-development efforts which may require higher 
spatial and temporal resolution. Such increases should be designed, however, so that 
historical lake survey design (e.g., biweekly at 3-meter intervals) is a subset of the future 
survey design. 

Trend analyses suggest that, as of 1990, the lake was still responding to significant 
reductions in phosphorus and chloride loads which occurred over the previous several 
years. Variance component analyses indicate that a monthly lake sampling frequency 
would provide almost as much information for tracking longterm variations and detecting 
trends in eutrophication indices as does the current biweekly frequency. Scaling back to a 
monthly frequency may be feasible in the future, particularly once the mechanisms 
controlling lake water quality are better understood (through continued research and 
modeling) and the lake has reached an "acceptable" condition. The latter involves future 
definition of goals and design/implementation of additional control measures to achieve 
them. Considering that the cost of monitoring is likely to be a small fraction of the cost 
of a control program, it would be unwise to scale back the monitoring program to a 
monthly frequency for economic reasons, at least until the lake is "better understood" and 
"under control" from a eutrophication perspective. 

Recommendations for future monitoring are discussed below in relation to 
temporal and spatial scales of variation: 

(1) Longterm Variations 

The existing biweekly monitoring frequency is more than adequate to track 
longterm variations in lake water quality. Increasing the lake monitoring frequency from 
biweekly to weekly would provide little benefit in terms of increased power for trend 
detection or increased precision in longterm-average summary statistics for phosphorus, 
chlorophyll-a, or transparency. This is because these applications are controlled primarily 
by year-to-year variations. These applications are important because they relate to the 
following types of questions which might be realistically addressed using the monitoring 
data from the most recent 5-10 years: 

(A) Are lake water quality conditions improving, deteriorating, or 
stable ? 

(B) What is the probability that a hypothetical management objective 
(e.g., longterm-average, mixed-layer, growing-season total 
phosphorus concentration < ?? ppb) has been achieved ? 
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Improvements in resolution for these applications would not involve changes in the 
current monitoring program. Instead, statistical models for explaining year-to-year 
variations in water quality based upon year-to-year variations in climate and/or hydrology 
should be investigated. Such models could be used to filter out "noise" associated with 
climate or hydrology and thereby improve the resolution any underlying "signal" in water 
quality. For example, correlations with runoff may explain some of the year-to-year 
variations in lake total phosphorus concentration. This would provide a proportionate 
decrease in the variance of longterm mean and an increase in power for trend detection. 
Hydrologic adjustment may improve power for trend detection by reducing both variance 
and serial correlation in water quality time series (Walker, 1991). 

Conclusions regarding adequacy of monitoring frequency may be different for 
other water quality constituents. Higher frequencies may be dictated for tracking 
longterm variations in bacteria, for example, because of greater variance induced by 
sources (event-related), rapid kinetics, importance of mixing processes, potential 
horizontal variations, etc... Alternative monitoring frequencies for bacteria and other 
constituents could be investigated using the methodology applied above to trophic state 
indicators. 

(2) Yearly Variations 

The existing biweekly monitoring frequency is adequate to track year-to-year 
variations in lake water quality. The precision of the yearly summary values derived from 
a biweekly program is adequate to support empirical eutrophication modeling. 
Reductions in the relatively high CV for chlorophyll-a could be achieved by tracking 
uncorrected chlorophyll-a or by increasing the chorophyll-a monitoring frequency from 
biweekly (CV = 11-14%) to weekly (CV = 6-7%). 

(3) Vertical Variations 

Within the 0-6 meter depth range, both chlorophyll-a and total phosphorus exhibit 
unusually high variation with depth on a given sampling date. This variance has a small 
impact on the precision of yearly and longterm summary statistics, but has a large effect 
on the precision of mixed-layer average calculated for a given date. Such precision may 
limit applications of dynamic models involving calibration/verification against daily mixed-
layer averages. 

Sources of variation with depth should be further investigated. Vertically-
integrated sampling techniques (hose) may provide more reproducible data on mixed-layer 
or photic-zone averages. Experiments could be designed to evaluate alternative sampling 
methods. 

(4) Hourly Variations 

Investigation of hourly variance components is precluded by the current data set. 
Sampling times should be routinely recorded in lake monitoring data sets. Diel variations 
may be important for such variables as temperature, dissolved oxygen, pH, and free 
ammonia. Especially considering the possible importance of free ammonia toxicity in 
assessing water quality impacts on aquatic life and in driving future wastewater-
management decisions (Effler et al., 1990), special studies should be undertaken to 
quantify diel variations in the mixed layer on several sampling dates over the growing 
season. 
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(5) Horizontal Variations 

Data from the South station is adequate for tracking longterm variations in the 
trophic state of the lake open waters. Although the North station has slightly lower 
concentrations of nitrogen species and ortho phosphorus, it is not distinguishable from the 
South station with respect to primary of measures of trophic state (total inorganic 
phosphorus, chlorophyll-a, transparency, dissolved oxygen). Slightly higher pH values 
detected at the North station indicate that this station may be important for tracking free 
ammonia levels, although this difference may reflect systematic differences in time of 
sampling. 

Based upon DOH/DEC monitoring data, lower transparencies are found at 
shallow lakeshore stations adjacent to tributary inflows. These lower transparencies may 
reflect higher levels of nonalgal turbidity introduced by tributaries and/or wind-induced 
resuspension of lake bottom sediments in shallow areas. Consideration of these spatial 
variations should be given in defining a longterm management objective for the lake. 
Achieving "acceptable" water quality at the Lake South station (based upon phosphorus or 
transparency, for example) would not necessarily achieve acceptable water quality at each 
recreational use point. Generally, however, spatial variations in trophic state indicators 
are not pronounced. This may reflect the fact that rates of horizontal mixing are greater 
than rates of chemical and biological processes involved in nutrient response. A greater 
potential for spatial variation exists in water quality constituents with more rapid kinetics 
(e.g., bacteria). 

(6) Monitored Variables 

Total chlorophyll-a (uncorrected for phaeophytin) should be routinely reported 
and used (in addition to corrected chlorophyll-a) for tracking lake trophic state. This is 
retrievable from the historical data base by adding corrected chlorophyll-a and 
phaeophytin values. As compared with corrected chlorophyll-a or phaeophytin, total 
chlorophyll-a has less vertical variance within the mixed layer and is more strongly 
correlated with transparency. 

Total phosphorus represents a more useful longterm indicator of lake trophic 
state than does total inorganic phosphorus. In order to preserve the utility of the 
historical data base for tracking purposes, however, analysis of both total inorganic 
phosphorus and total phosphorus should continue for at least 5 years. Any attempts to 
correlate TIP and Total P measurements should recognize that the relationship is 
different for hypolimnetic waters, where TIP and Total P measurements are approximately 
equal (Figure F-29) than for surface waters, where TIP tends to be lower than Total P 
(Figure F-28), presumably because of the greater relative importance of the organic 
fraction in the surface waters. 

Fractionation of Kjeldahl nitrogen (filterable vs. particulate) appears to be useful. 
Apparent decreasing trends in particulate TKN suggest that this may be a sensitive 
indicator for tracking longterm variations in lake trophic state. This is probably an 
alternative measure of phytoplankton density. 

With a few exceptions, laboratory and field methods employed by D&S and its 
contractors have been generally consistent over the past 10 years. Future changes or 
improvements in methods should be done cautiously, so as not to jeopardize the value of 
the historical record for trend detection. 
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The magnitude and sources of apparent negative biases in DOH nutrient analyses 
(total phosphorus, ammonia nitrogen, Kjeldahl nitrogen, nitrate nitrogen) should be 
further investigated by split sampling with D&S and UFI. 

Paired sample contrasts indicate that field pH measurements are generally lower 
and more variable than lab pH measurements. The question of which measurement 
technique is more relevant for characterizing ammonia toxicity should be asked of an 
fisheries expert on ammonia toxicity. The lack of information on diel variations in pH is 
perhaps equally as important as the choice of measurement method. The D&S should 
begin routine reporting of lab pH in addition to field pH. 

(7) Tributaries 

D&S tributary monitoring data for 1985-1990 have been translated from D&S 
files. Magnitudes and trends in wastewater and tributary loadings are important for 
interpreting lake variations, evaluating the effects of historical wastewater-treatment and 
watershed-management activities, formulating future control strategies, and estimating the 
probability of achieving specific lake water quality objectives. The precision of load 
estimates derived from routine biweekly grab samples is an important factor which should 
be evaluated. Tributary and hydrologic files provided with the data base (Figure 1) are 
compatible with computer software designed for this purpose (FLUX, Walker, 1987, 
1989). This software is also useful for detecting trends in concentration, load, and flow-
adjusted concentrations in lake tributaries. 



- 6 1 -

References 

Berryman, D., B. Bobee, D. Cluis, and J. Haemmerli, "Nonparametric Tests for Trend 
Detection in Water Quality Time Series", Water Resources Bulletin. Vol. 24, No. 3, pp. 
545-556, June 1988. 

Effler, S.W., CM. Brooks, M.T. Auer, S.M. Doerr, "Free Ammonia and Toxicity Criteria 
in a Polluted Lake", Research Journal of the Water Pollution Control Federation. Vol 62, 
No. 6, pp. 771-779, September/October, 1990. 

Gilbert, R.O., Statistical Methods for Environmental Pollution Monitoring. Van Nostrand, 
1987. 

Hipel, K.W., A. I. McLeod, R.R. Weiler, "Data Analysis of Water Quality Time Series in 
Lake Erie", Water Resources Bulletin. Vol. 24, No. 3, pp. 533-544, June 1988. 

Hirsch R.M., J.R. Slack, R.A. Smith, "Techniques of Trend Analysis for Monthly Water 
Quality Data", Water Resources Research. Vol. 18, No. 1, pp. 107-121, February 1982. 

Hirsch R.M. and J.R. Slack, "A Nonparametric Trend Test for Seasonal Data with Serial 
Dependence". Water Resources Research. Vol. 20, No. 6, pp. 727-732, June 1984. 

Knowlton, M.F., M.V. Hoyer, and J.R. Jones, "Sources of Variability in Phosphorus and 
Chlorophyll and Their Effects on Use of Lake Survey Data, Water Resources Bulletin. 
Volume 20, pp. 397-407, 1984. 

Lettenmaier, D.P. "Detection of Trends in Water Quality Data from Records with 
Dependent Observations", Water Resources Research. Vol. 12, No. 5, pp. 1037-1046, 
October 1976. 

Loftis, J.C., R.C. Ward, R.D. Phillips, and C. Taylor, "An Evaluation of Trend Detection 
Techniques for Use in Water Quality Monitoring Programs", U.S. Environmental 
Protection Agency, Office of Acid Deposition Environmental Monitoring and Quality 
Assurance, Washington, DC, EPA/600/3-89/037, March 1989. 

Loftis, J.C., G.C. McBride, J.C. Ellis, "Considerations of Scale in Water Quality 
Monitoring and Data Analysis", Water Resources Bulletin. Vol. 27, No. 2, pp. 255-264, 
April 1991. 

Muskens, P J.W.M. and G. Kateman, "Sampling of Internally Correlated Lots. The 
Reproducibility of Gross Samples as a Function of Sample Size, Lot Size, and Number of 
Samples", Analytical Chimica Acta. Vol. 103, pp. 1-9, 1978. 

Onondaga County, New York, "Onondaga Lake Study", U.S. Environmental Protection 
Agency, Publication No. 11000 FAE 4/71, April 1971. 

Onondaga County Department of Health, "Report on the Water Quality Study of 
Onondaga Lake", Yearly Reports, 1975-1990. 

Reckhow, K.H. and C. Stow, "Monitoring Design and Data Analysis for Trend Detection", 
Lake and Reservoir Management. Vol. 6, No. 1, pp. 49-60, 1990. 



-62-

Smeltzer, E., W.W. Walker, and V. Garrison, "Eleven Years of Lake Eutrophication 
Monitoring in Vermont: A Critical Evaluation", in "Enhancing States' Lake Management 
Programs", U.S. Environmental Protection Agency, pp. 53-62, 1989. 

Smith, R.A., R.M. Hirsch, J.R. Slack, "A Study of Trends in Total Phosphorus 
Measurements at Stations in the NASQAN Network, U.S. Geological Survey, Water 
Supply Paper 2190, 1982. 

Snedecor, G.W. and W.G. Cochran, Statistical Methods. 8th Edition, The Iowa State 
University Press, 1989. 

Van Belle, G. and J.P. Hughes, "Nonparametric Tests for Trend in Water Quality", Water 
Resources Research. Vol. 20, No. 1, pp. 127-136, January 1984. 

Walker, W.W., "Some Analytical Methods Applied to Lake Water Quality Problems", 
Doctoral Thesis, Division of Engineering and Applied Physics, Harvard University, 1977. 

Walker, W.W., "Analysis of Water Quality Variations in Reservoirs: Implications for 
Monitoring and Modeling Efforts", in Stefan. H.G., ed., Surface Water Impoundments. 
American Society of Civil Engineers, New York, June 1980. 

Walker, W.W., "Empirical Methods for Predicting Eutrophication in Impoundments -
Report 3 - Model Refinements", prepared for Chief of Engineers, U.S. Army, Technical 
Report E-81-5, USAE Waterways Experiment Station, Vicksburg, Mississippi, May 1985a. 

Walker, W.W., "Statistical Bases for Mean Chlorophyll-a Criteria", in "Lake and Reservoir 
Management: Practical Applications", North American Lake Management Society, 
Proceedings of Fourth Annual Conference and Annual Symposium, McAfee, New Jersey, 
October 16-19, 1984, pp. 57-62, 1985b. 

Walker, W.W., "Empirical Methods for Predicting Eutrophication in Impoundments -
Report 4 - Applications Manual", prepared for Chief of Engineers, U.S. Army, Technical 
Report E-81-5, USAE Waterways Experiment Station, Vicksburg, Mississippi, July 1987. 

Walker, W.W., "Evaluating Watershed Monitoring Programs", prepared for Water Quality 
Management Office, Bureau of Water and Wastewater, Department of Public Works, City 
of Baltimore, Maryland, December 1988a. 

Walker, W.W., "LRSD.WK1 - Lake/Reservoir Sampling Design Worksheet", Version 1.0, 
December 1988b. 

Walker, W.W., "Software and Documentation Updates - BATHTUB and FLUX", 
prepared for Environmental Laboratory, Waterways Experiment Station, U.S. Army Corps 
of Engineers, Vicksburg, Mississippi, September 1989. 

Walker, W.W., "Water Quality Trends at Inflows to Everglades National Park", Water 
Resources Bulletin. Vol. 27, No. 1, pp. 59-72, February 1991. 



APPENDIX A 
Index File Listings 

A-1 AGENCY.WK1 - Agency/Investigator Index 

A-1 LSTA.WK1 - Lake Water Quality Station Index 

A-1 TSTA.WK1 - Tributary Water Quality Station Index 

A-2 USGS.WK1 - USGS Hydrologic Station Index 

A-3 REMARK.WK1 - Remark Code Index 

A-4 PARAM.WK1 - Water Quality Parameter Codes 

A-6 FLAGGED.WK1 - Flagged Water Quality Measurements 





A-1 

AGENCY.WK1 - Agency/Investigator Index 

AGENCY DESCRIPTION 
C&S Calocerinos & Spina 
DEC New York State Department of Environmental Conservation 
DOH Onondaga County Department of Health 
D&S Onondaga County Department of Drainage and Sanitation 
EPA United States Environmental Protection Agency 
M&A Moffa & Associates 
OB&G O'Brien & Gere, Inc. 
S&W Stearns & Wheler, Inc. 
SZE Dr. Phillip Sze, Phytoplankton Counts 
UFI Upstate Freshwater Institute, Inc. 
USGS United States Geological Survey 
WTL Water Testing Laboratory (Stearns & Wheler, Inc.) 
WWW William W. Walker, Jr., Ph. D. Thesis 
LSTA.WK1 - Lake Water Quality Station Index 

STATION 
1 
2 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
41 
42 

DESCRIPTION 
D&S -
D&S -
D0H01 
D0H02 
D0H03 
D0H04 
D0H05 
D0H06 
D0H07 
D0H08 
D0H09 
D0H10 
DOH11 
D0H12 
UFI -

Lake South 
Lake North 
- Marina 
- Lake Park 
- Ley Creek 
- Metro STP 
- Waste Beds 
- Lakeland 
- Maple Bay 
- Sawmill 
- Hiawatha 
- Lake South 
- Fort 
- Ley Creek 
Lake South 

UFI- Lake North 

AGENCY 
D&S 
D&S 
DOH 
DOH 
DOH 
DOH I 
DOH 
DOH 
DOH 
DOH 
DOH 
DOH 
DOH 
DOH^-^ 
UFI 
UFI 

TSTA.WK1 - Tributary Water Quality Station Index 

n 

STATION 
METRO 
-HARBOR 
ALLIEDF 
CRUCIBLE 
NINEMILE 
0UTLET2 
0UTLET12 
LEY 
SPENCER 
DORWIN 
"HARBOR^ 
ALLIED 

CODE 
609 
951 
952 
953 
954 
955 
956 
957 
958 
960 
961 
962 

DESCRIPTION 
Metro STP Effluent 
Harbor Brook 
Allied Chemical Discharge 
Crucible Steel Discharge 
Ninemile Creek 
Lake Outlet 2 Feet Depth 
Lake Outlet 12 Feet Depth 
Ley Creek 
Onondaga Creek 
Onondaga Creek 
Harbor Brook 
Allied Chemical Intake 

LOCATION 
Metro STP 
Hiawatha 
East Flume 
Rt 48 
Rt 48 
Outlet 
Outlet 
Park 
Spencer St 
Dorwin Ave 
Velasko Rd 
Allied Chem 
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USGS.WK1 - USGS Hydrologlc Station Index 

STATION CODE DESCRIPTION 
DORWIN 04239000 Onondaga Creek at Dorwin Avenue 
SPENCER 04240010 Onondaga Creek at Spencer St 
LEY 04240120 Ley Creek 
HIAWATHA 04240105 Harbor Brook at Hiawatha Blvd 
LAKELAND 04240300 Ninemile Creek at Lakeland 
ONOND 04240495 Onondaga Lake Water Surface Elev 

REMARK.WK1 - Remark Codes (2 Characters) 

First Character - Remark Codes in Original Data Base 

CODE DESCRIPTION 
> True Value Greater Than Indicated Value 
< True Value Less Than Indicated Value 
R Value Likely to be in Error 
J Value Known to be in Error 
? Value Questioned 
S ST (DOH Bacteria) 
B BG (DOH Bacteria) 
Second Character - Remark Codes Added in Screening Process 

CODE DESCRIPTION 
R Value Likely to be in Error 
? Value Questioned 

WATER 
FIRST 
1952 
1971 
1973 
1971 
1971 
1971 

-YEARS 
LAST 
1990 
1990 
1990 
1990 
1990 
1990 
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PARAM.WK1 - Water Quality Parameter Codes 

CODE 
AIR 
ALK 
ALK (8.3) 
BIOM 
BOD 
CA 
CD 
CH4 
CHLA-L 
CHLA-P 
CHLOR 
CHLT-P 
CL 
CLOUD 
C02 
COND 
COND (25) 
CR 
CU 
DIR 
DO 
DO (W) 
DS 
ECOLI 
ECOLI (MPN) 
F 
F COLI 
F NH3-N 
F ORG-N 
F STREP 
F TKN 
F TOC 
FE 
FLOW 
GAGE 
HARD 
HG 
K 
MG 
MN 
NA 
NH3 
NH3-N 
N02 
N02-N03 
N03 
ORG-N 
0-P04 
P COLI 
PART TKN 
PART TOC 
PB 
PH F 
PH L 

* 
* 

* 

* 
* 
* 
* 
* 
* 

* 
* 

* 
* 

* 

* 

* 
* 
* 
* 
* 
* 

* 
* 

DESCRIPTION 
air temperature 
alkalinity to pH 4.5 
alkalinity to pH 8.3 
biomass 
5-day biochemical oxygen demand 
calcium 
cadmium 
methane 
chlorophyll-a lorenzen method 
chlorophyll-a parsons method 
chlorophyll-a ( d&s ) 
total chlorophyll parsons method 
chloride 
cloud cover 
carbon dioxide 
conductivity (field) 
conductivity at 25 C (lab) 
chromium 
copper 
wind direction 
dissolved oxygen - meter (field) 
dissolved oxygen - winkler 
total dissolved solids (180 C) 
Escherichia coli (total coliform) 
total coliform, MPN method 
fluoride 
fecal coliform (MF method) 
filtered ammonia nitrogen as n 
filtered organic nitrogen as n 
fecal streptococcus 
filtered total keldahl nitrogen 
filtered total organic carbon 
iron 
flow 
lake level 
hardness 
mercury 
potassium 
magnesium 
manganese 
sodium 
ammonia nitrogen as nh3 
ammonia nitrogen as n 
nitrite nitrogen as n 
nitrite + nitrate nitrogen as n 
nitrate nitrogen as n 
organic nitrogen as n 
ortho-phosphate as p 
fecal coliform (MPN method) 
particulate total kjeldahl nitrogen 
particulate total organic carbon 
lead 
pH measured in field 
pH measured in lab 

UNITS 
deg C 
mg/1 as caco3 
mg/1 as caco3 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
ug/1 
ug/1 
ug/1 
mg/1 
percentage 
mg/1 
micromhos 
micromhos 
mg/1 
mg/1 
res. wind dir 
mg/1 
mg/1 
mg/1 
#/100 ml 
#/100 ml 
activity 
#/100 ml 
mg/1 
mg/1 
#/100 ml 
mg/1 
mg/1 
mg/1 
n/a 
feet 
mg/1 
ug/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
#/100 ml 
mg/1 
mg/1 
mg/1 
-log [h+] 
-log [h+] 
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PARAM.WK1 

CODE 
PHAEOPIG 
PHAEO-L 
S 
S ELEC 
S ORTHO P 
S TIP 
SECCI 
SI02 
S04 
TC 
TDP 
TEMP 
TIC 
TIME 
TIP 
TKN 
TOC 
TS 
TSS 
TURB 
TVS 
T-P 
VSS 
WIND 
ZN 

- Water Quality Parameter Codes (ct.) 

* 
* 
* 
* 
* 
* 
* 

* 

* 
* 

* 
* 

* 

DESCRIPTION 
phaeopigments (d&s) 
phaeophytin - lorenzen method 
sulfide 
sulfide activity, ion-specific elec 
soluble ortho phosphate as p 
soluble total inorganic phos as p 
secchi depth 
silicon dioxide 
sulfate 
total carbon 
total dissolved phosphorus as p 
water temperature 
total inorganic carbon 
time of sample collection 
total inorganic phosphate as p 
total kjeldahl nitrogen 
total organic carbon 
total solids 
total suspended solids 
turbidity 
total volatile solids 
total phosphorus as p 
volatile suspended solids 
10-day avg resultant wind speed 
zinc 

UNITS 
ug/1 
ug/1 
mg/1 
-log [S=] 
mg/1 
mg/1 
meters 
mg/1 
mg/1 
mg/1 
mg/1 
deg C 
mg/1 
hhmm 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
ntu 
mg/1 
mg/1 
mg/1 
miles/hour 
mg/1 

* data screened (others included in files but not screened) 
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Data Inventories 

B-1 Lake Sample Counts by Year and Agency 

B-2 Sample Counts by Variable and Year - D&S Lake Data 

B-3 Statistical Summary - D&S Lake Data 

B-4 Sample Counts by Variable and Year - DOH Data 

B-4 Statistical Summary - DOH Data 

B-5 Sample Counts by Variable and Year - UFI Data 

B-5 Statistical Summary- UFI Data 
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Measurement Counts by Year and Agency 

AGENCY 
YEAR 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

TOTAL 

O&S 
4734 
15780 
5211 
1739 
4378 
3406 
3199 
2097 
2366 
3180 
2813 
2993 
2458 
4608 
3702 
4014 
4120 
5096 
5061 
4696 
4700 
4616 
4823 
99790 

DOH 
0 
0 
0 
0 
0 
0 
0 

1353 
1544 
1749 
1553 
882 
883 
840 
722 
1146 
1095 
1008 
1068 
1521 
1224 
1577 
1840 
19685 

UFI 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8485 
1053 
6445 
4102 
823 
0 
0 

3826 
7019 
11127 
6532 
8756 
8125 
66293 

TOTAL 
4734 
15780 
5211 
1739 
4378 
3406 
3199 
3450 
3910 
4929 
12851 
4928 
9786 
9550 
5247 
5160 
5215 
9930 
13148 
17344 
12456 
14949 
14788 
185768 



Sample Counts by Variable and Year - D&S Lake Data 

VARIABLE 
AIR 
ALK 
BIOM 
BOD 
CA 
CO 
CHLOR 
CL 
C02 
CONO 
CR 
CU 
DIR 
DO 
DO (W) 
DS 
ECOLI 
F 
F COLI 
F NH3-N 
F ORG-N 
F STREP 
F TKN 
F TOC 
FE 
GAGE 
HG 
K 
MG 
MN 
NA 
NH3 
NH3-N 
N02 
N03 
0-P04 
ORG-N 
PART TKN 
PART TOC 
PB 
PH F 
PH L 
PHAEOPIG 
S 
S ELEC 
S ORTHO P 
S TIP 
SECCI 
SI02 
S04 
T-P 
TC 
TEMP 
TIC 
TIP 
TKN 
TOC 
TS 
TSS 
TVS 
VSS 
WIND 
ZN 

TOTAL 
192 

3541 
549 
3405 
2936 
1294 
1319 
3505 
2706 
3058 
2381 
2820 
191 

3495 
320 
478 
2293 
198 

1710 
50 
30 

1497 
925 
733 
1310 
318 
524 
1274 
1139 
777 
2860 

7 
3125 
3042 
3103 
3366 
3123 
825 
15 

1294 
3492 
14 
995 
1089 
196 
484 
979 
435 
3051 
3364 
140 
374 
3496 
1406 
3415 
3129 
1431 
1426 
1302 
809 
812 
192 

2120 

68 
50 
268 
48 
203 
152 
0 
0 

301 
0 

234 
2 

165 
50 
290 
0 
74 
0 
0 
0 
0 
0 
0 
0 
0 

165 
0 
0 

151 
97 
96 
139 
0 
98 
98 
98 
245 
98 
0 
0 
0 

228 
0 
0 
0 
0 
0 
0 
38 
0 

199 
0 
0 

314 
0 

260 
98 
0 

205 
74 
0 
0 
50 
146 

69 
93 
587 
280 
538 
526 
0 
0 

537 
306 
576 
464 
526 
92 
582 
0 

359 
260 
198 
0 
0 
0 
0 
0 
0 

497 
0 
0 

526 
419 
526 
525 
0 

523 
521 
523 
536 
525 
0 
0 
0 

601 
0 
0 
0 

196 
0 
0 
72 
394 
530 
0 
0 

559 
0 

525 
523 
0 

359 
358 
0 
0 
93 
525 

70 
12 
258 
67 
243 
230 
0 
0 

246 
0 

259 
142 
142 
12 
230 
0 
45 
26 
0 
0 
0 
0 
0 
0 
0 

155 
0 
0 

230 
229 
155 
230 
0 

120 
97 
107 
244 
120 
0 
0 
0 

251 
0 
0 
0 
0 
0 
0 
18 
244 
251 
0 
0 

226 
0 

244 
121 
0 
45 
45 
0 
0 
12 
155 

71 
0 
91 
15 
77 
98 
0 
0 
77 
63 
48 
84 
98 
0 
63 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
98 
0 
0 
98 
91 
0 
98 
0 
57 
0 
56 
28 
56 
0 
0 
0 
70 
0 
0 
0 
0 
0 
0 
3 
77 
76 
0 
0 
84 
0 
70 
63 
0 
0 
0 
0 
0 
0 
0 

72 
21 
143 
71 
143 
143 
0 
84 
143 
143 
143 
143 
143 
21 
143 
0 
0 

143 
0 
0 
0 
0 
0 
0 
0 

143 
0 
0 

143 
143 
0 

143 
0 

143 
143 
136 
143 
143 
0 
0 
0 

143 
0 
0 

144 
0 
0 
0 
19 
142 
143 
0 

143 
144 
143 
143 
143 
143 
0 
0 
0 
0 
21 
0 

73 
16 
119 
68 
119 
56 
0 
91 
119 
119 
119 
119 
119 
16 
119 
0 
0 

117 
0 
0 
0 
0 
0 
0 
0 

119 
0 
0 
56 
56 
0 
56 
0 

119 
119 
119 
119 
119 
0 
0 
0 

119 
0 
0 

119 
0 
0 
0 
16 
119 
119 
0 

112 
119 
112 
119 
119 
119 
0 
0 
0 
0 
16 
0 

74 
0 

119 
0 

119 
70 
0 
97 
119 
119 
119 
70 
70 
0 

119 
0 
0 

105 
0 
0 
0 
0 
0 
0 
0 
70 
0 
0 
70 
69 
0 
70 
0 

119 
119 
119 
119 
119 
0 
0 
0 

119 
0 
0 

112 
0 
0 
0 
16 
119 
119 
0 

119 
119 
119 
119 
119 
119 
0 
0 
0 
0 
0 
0 

75 
0 

118 
0 

118 
63 
0 
50 
118 
117 
0 
63 
63 
0 

116 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
63 
0 
0 
0 
0 
0 
0 
0 

102 
101 
101 
118 
102 
0 
0 
0 

117 
0 
0 
0 
0 
0 
0 
0 

118 
118 
0 
0 

111 
0 

118 
102 
0 
0 
0 
0 
0 
0 
0 

76 
0 
98 
0 
98 
41 
41 
0 
98 
98 
76 
41 
41 
0 
98 
0 
0 
0 
0 
14 
30 
30 
0 
30 
15 
0 
0 
0 
0 
35 
0 
41 
7 
97 
97 
97 
98 
97 
9 
15 
41 
98 
14 
0 
0 
0 
49 
49 
12 
98 
77 
0 
0 
98 
76 
98 
97 
76 
0 
0 
0 
0 
0 
41 

77 
0 

111 
0 

111 
62 
64 
104 
111 
110 
111 
64 
64 
0 

111 
0 
0 

105 
0 

105 
19 
0 
0 
28 
58 
0 
0 
0 
0 
0 
0 
62 
0 

111 
111 
111 
111 
111 
13 
0 
64 
111 
0 

104 
0 
0 
48 
48 
13 
111 
110 
0 
0 

104 
102 
111 
111 
102 
0 
9 
0 
0 
0 
64 

78 
0 

105 
0 

105 
62 
62 
101 
105 
105 
42 
62 
62 
0 

105 
0 
0 
98 
0 
98 
0 
0 
0 
24 
31 
0 
0 
0 
0 
0 
0 
63 
0 

105 
105 
105 
105 
104 
0 
0 
62 
105 
0 

100 
0 
0 
0 
0 
15 
98 
98 
0 
0 

105 
103 
105 
104 
102 
0 
0 
0 
0 
0 
62 

79 
0 

105 
0 

105 
63 
63 
105 
105 
104 
0 
63 
63 
0 

105 
0 
0 
62 
0 
96 
0 
0 
95 
27 
25 
0 
0 
0 
0 
0 
0 
63 
0 

105 
105 
105 
102 
103 
0 
0 
63 
105 
0 

105 
0 
0 
63 
86 
14 
105 
105 
0 
0 

105 
101 
105 
103 
101 
0 
0 
0 
0 
0 
63 

80 
0 
84 
0 
84 
28 
28 
54 
84 
84 
0 
28 
28 
0 
84 
0 
0 
77 
0 
83 
0 
0 
82 
48 
26 
0 
0 
0 
0 
0 
0 
28 
0 
84 
84 
84 
84 
84 
36 
0 
28 
84 
0 
54 
0 
0 
48 
48 
12 
84 
77 
0 
0 
84 
84 
84 
84 
83 
49 
48 
45 
48 
0 
28 

81 
0 

131 
0 

138 
138 
138 
74 
138 
138 
138 
138 
138 
0 

134 
104 
0 

138 
0 

135 
1 
0 

138 
81 
1 
0 
0 
0 
0 
0 
0 

138 
0 

138 
138 
138 
138 
138 
80 
0 

138 
138 
0 
74 
0 
0 
80 
80 
18 
138 
138 
0 
0 

121 
0 

138 
138 
8 
80 
80 
76 
76 
0 

138 

82 
0 

112 
0 

112 
112 
112 
0 

112 
111 
112 
112 
112 
0 

106 
112 
0 
92 
0 

103 
0 
0 

105 
64 
0 
0 
84 
0 
0 
0 
0 

112 
0 

112 
112 
112 
112 
112 
64 
0 

112 
112 
0 
0 
0 
0 
64 
64 
13 
112 
112 
0 
0 

112 
0 

112 
112 
0 
64 
64 
64 
64 
0 

112 

83 
0 

112 
0 

112 
112 
112 
0 

112 
111 
112 
112 
112 
0 

112 
104 
0 

109 
0 

112 
0 
0 

112 
64 
62 
0 

112 
64 
0 
0 
0 

112 
0 

112 
112 
112 
112 
112 
64 
0 

112 
112 
0 
0 
0 
0 
64 
64 
16 
112 
112 
0 
0 

112 
62 
112 
112 
62 
64 
64 
64 
64 
0 

112 

84 
0 

119 
0 

119 
119 
119 
68 
119 
118 
119 
119 
119 
0 

119 
0 
0 

112 
0 

112 
0 
0 

112 
68 
56 
0 
0 
68 
0 
0 
0 

119 
0 

119 
119 
119 
119 
119 
68 
0 

119 
119 
0 
68 
0 
0 
68 
68 
17 
119 
119 
0 
0 

119 
56 
119 
119 
52 
68 
68 
68 
68 
0 

119 

85 
0 

147 
0 

147 
147 
147 
84 
147 
147 
147 
147 
147 
0 

147 
0 
0 

147 
0 

147 
0 
0 

147 
83 
79 
0 
21 
84 
0 
0 
0 

147 
0 

147 
147 
147 
147 
147 
83 
0 

147 
147 
0 
84 
0 
0 
0 
84 
21 
147 
147 
0 
0 

147 
84 
147 
147 
84 
84 
84 
84 
84 
0 

147 

B6 
0 

154 
0 

154 
154 
88 
88 
154 
154 
154 
88 
88 
0 

154 
0 
0 

142 
0 

146 
0 
0 

146 
88 
88 
0 
21 
88 
0 
0 
0 

154 
0 

154 
154 
154 
126 
154 
88 
0 
88 
154 
0 
88 
154 
0 
0 
72 
22 
154 
154 
0 
0 

154 
80 
126 
154 
88 
88 
88 
88 
88 
0 
88 

87 
0 

140 
0 

140 
140 
80 
78 
140 
140 
140 
80 
80 
0 

140 
0 
0 

140 
0 

140 
0 
0 

140 
80 
80 
0 
20 
80 
0 
0 
0 

140 
0 

140 
140 
140 
140 
140 
80 
0 
80 
140 
0 
78 
140 
0 
0 
80 
20 
140 
140 
0 
0 

140 
80 
140 
140 
80 
80 
80 
80 
80 
0 
80 

88 
0 

140 
0 

140 
140 
80 
81 
140 
140 
140 
80 
80 
0 

140 
0 
0 

140 
0 

140 
0 
0 

140 
80 
80 
0 
20 
80 
0 
0 
0 

140 
0 

140 
140 
140 
140 
140 
80 
0 
80 
140 
0 
80 
140 
0 
0 
79 
20 
140 
140 
0 
0 

140 
80 
140 
140 
80 
80 
80 
80 
80 
0 
80 
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Sample Counts by Variable and Year - UFI Data 
VARIABLE 
CH4 
:HLA-L 
:HLA-P 
:HLT-P 
:L 
30 
CE 
VH3-N 
» 2 
N03 
PH L 
PHAEO-L 
S 
S ORTHO P 
SECCI 
S04 
T-P 
TOP 
TEMP 

TOTAL 
318 

2523 
1728 
1724 
6380 

11021 
1187 
1160 
1162 
1078 
5823 
2567 
1506 
2209 

580 
502 

2809 
787 

21251 

78 
0 

352 
0 
0 

566 
2209 

0 
0 
0 
0 

351 
352 

0 
0 

113 
0 
0 
0 

4542 

79 
0 
0 
0 
0 
0 

317 
0 
0 
0 
0 

45 
0 
0 
0 

16 
0 
0 
0 

675 

80 
0 
0 
0 
0 

1143 
1235 

91 
0 
0 
0 

1238 
0 

276 
0 

43 
0 
0 
0 

2419 

81 
0 
0 
0 
0 

740 
777 
130 

0 
0 
0 

752 
0 

151 
0 

35 
0 
0 
0 

1517 

82 
0 
0 
0 
0 
0 

294 
0 
0 
0 
0 
0 
0 
0 
0 

10 
0 
0 
0 

519 

83 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

84 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

85 
0 

224 
0 
0 

589 
600 
233 

0 
0 
0 

579 
225 
200 

0 
27 

0 
0 
0 

1149 

86 
0 

246 
0 
0 

80S 
1133 
248 

0 
0 
0 

687 
279 
231 
558 

34 
0 

539 
88 

87 
0 

690 
716 
714 

1236 
1398 

0 
0 
0 
0 

584 
701 
152 
487 

71 
0 

1155 
458 

2172 2765 

88 
0 

267 
267 
267 
543 
700 
138 
498 
500 
417 
455 
267 
157 
199 
81 

0 
347 

88 
1341 

89 
153 
277 
277 
277 
355 

1386 
163 
330 
330 
330 
542 
277 
169 
364 
100 
297 
373 

85 
2671 

90 
165 
467 
466 
466 
402 
972 
166 
332 
332 
331 
590 
466 
170 
601 

50 
205 
395 

68 
1481 

Statistical Summary - UFI Data 

var 
CH4 
CHLA-L 
CHLA-P 
CHLT-P 
CL 
DO 
FE 
NH3-N 
N02 
N03 
PH L 
PHAEO-L 
S 
S ORTHO P 
SECCI 
S04 
T-P 
TOP 
TEMP 

total 
318 

2523 
1726 
1724 
6380 

11021 
1167 
1160 
1162 
1078 
5823 
2567 
1508 
2209 

580 
502 

2809 
787 

21251 

ramark 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

<«0 
37 

291 
23 
17 
0 

3582 
138 

1 
215 
226 

0 
329 
376 

22 
0 
0 
0 
0 
0 

maan 
1.963 
16.95 
21.73 
27.65 
1197. 
4.863 
.6852 
3.108 
.1348 
.9780 
7.603 
14.09 
6.710 
.2190 
1.380 
156.4 
.3032 
.2815 
13.85 

atd dav 
1.777 
26.02 
27.38 
33.11 
626.2 
4.564 
.5702 
1.874 
.1562 
.7719 
.3708 
26.31 
8.088 
.2941 
.9208 
19.84 
.3060 
.3081 
5.764 

minimum 
.0000 
.0000 
.0000 
.0000 
229.6 
.0000 
.0000 
.oooo 
.oooo 
.0000 
4.460 
.oooo 
.0000 
.oooo 
.3000 
94.56 
.1960E-01 
.1150E-02 
.1500 

maximum 
7.530 
739.7 
428.7 
464.0 
2667. 
21.56 
3.580 
10.53 
.7893 
4.070 
8.930 
857.0 
51.80 
2.628 
7.000 
217.7 
2.350 
1.391 
30.00 

gaomaan 
1.547 
10.05 
13.38 
16.82 
1027. 
5.902 
.5636 
2.540 
.9528E-01 
1.008 
7.594 
7.755 
5.009 
.6132E-01 
1.201 
155.1 
.2010 
.1346 
12.49 

cv 
.943 

2.325 
1.113 
1.149 

.569 

.742 

.934 

.701 
1.286 

.839 

.048 
1.53C 
1.751 
2.071 

.490 

.131 

.885 
1.364 

.486 





APPENDIX C 
Analytical Methods 

C-1 D&S Methods - 1968-1969 Baseline Study 

C-3 D&S Methods - 1970-1975 O'Brien & Gere (OB&G) 
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IMS • 1969 METHOOS 

ONONDAGA LAKE STUDY - QUALITY CONTROL 
DATA VALIDATION TABLE 1968-1969 Baseline Study 

PAflAMETErtt 

DO 
<1){2)(3> 

ECO 
<2)<6) 

SULFCES 
(2) 0 ) 

<2)<4) 

M3 
(2)<«) 

F-H 
(1)<2)<3) 

N034* 
<1)(2)(«) 

N02-N 
(D(2) 

TKN 
( 3 ) 0 

METHOD 

(STANDARD METHOOS. 12 * ED.)(5) 

METHOD 
DESCRIPTION «1 UB 

DETECTION STANDARD 
LEYEl DJMAUCH SBUBUi 

WInklar/azida modification 
[SM218-B| (7) 

Wotton-Stack oxygan nwtar 
Wlnklar standardized 
ISM219] (7) 

Orion spacifio ion ebctroda 

Atomic Abtorbtion 
|SM 129-A| (7) 

Atomic Abtorbtion 
[SM 129-A| (7) 

•ramovas N02 intarfeisnea. Used V >0.1 mg/L N02 and 
<1 mo/L Fe2*. Titration method to blue color. Test ASAP 
It notpressivs 4-6 hr* with H2S04 ftaodkim azkfe torn 

•5-day incubation standard. Proper sseding important 
but 'only past experience can dataimino tha actual amount 
of s««d to bs added par Ker*(1). NsS04 destroy* CMntsrt. 

OB&Q NA 

OBiQ NA 

0.1 ml* "with interference. Greater errors in H20a with 
suspandod solids or heavy pollution. 

NA Samplas supanaturatad with DO (>9.17 mo/L) 
need to ba aerated 

Visual mathod for appraximat* resuhtphotometric for siacOB&Q 0.05 mg/L S- NA 
Total S- inc. dissolvad H2S and HS-. plua acid-sob natal 1969 
sulfide*. Dissolvad S- is altar suspandod solids removed. 

•Air-acatytana flams for aspiration. Amount of light absorb OBtG NA 
dksctfy proportional to |Mn| SOZkitertert. rwsd CaCOS raagant 

•Air-acatylana flams hr aspiration.Mg charactsrlstio WLZIOBiG NA 
P04 interfeis, raquirss La203 as raagant 

glaaa electrode mstsr (photovoN) -glass slsctrodss used. Buffer*: pH 922 and pH 4 at 20 C 
(SM144-A) (!) 

OBiQ NA 

Titrimatrie mathod for [S-] >1 mg/L. Without zin 
actatata prasanr. (to 24 hra), tsst w/ln 3 mint 
Cosset samplas with min. of aeration, 0 2 daatra 

13.5%' 'of 59 labs: sansitivs 0 15 ug/1 par 1 % abapL 
PerMns-Emur in ret.;method dascribsd is SM 13t 

10.5%' 'of 59 labs 
Parxina-Etniar In ref.:method dascribsd is SM 13t 

Std.Dev: 0.03 Colorimstrie msthoda availabla for kws sensitive 

Dlract naaalarization 
(SM133-A| (7) 

Diract nesslerization 
(SM 1341 (7) 

•Assuma Brucina mathod ussd.(l) Rasidual CI- and org. maBOB&Q 
may intarfar. Sulfur-yellow color forma, with color 
inlanaity proportional to original |N03|. (WU410 mu) 

NA 0.11 mg/L* 

•Cobrimetrio mathod uaing Nasslsr tubas.Samplas mutt 
ba fraah dua to biological activity. Preserve W/H2S04. 
Raddjafvpuipk) azo dya forms at pH 2-2.5 (WL520 nm) 

OBIQ 0.001 0.1 ug 

'accuracy if |N03| is within 0-11 mo/L aa N03-N 
and no intsrfaring substancss (cK org mattar) 
Mathod providaa for ramoving intarfaraneas 

Biological activity converts N02 into N03 or NHS 
Visual datattnination: 1-25 ug/L 
Photomatrie datsrmination: 5-50 ug/L 

KjaldaM dlgsstion/Nsssbrtzatior<lncludesNH3 • OHQ-N but not N02 • N03-N. Samaaa 
Oig-N atap a«capt NH3-ramoval stop it omittad. 
Nasslarization dona on diataiats from Kbldahl mathod. 

OBiQ < 1mg/l tORQ-N 

CRON Diract naaalarization 
(1)(2)(6) (Diflaranca b/tw TKN and NH3-N) 

•Org-N W/NH3 removed. Nasslarization good for (Org-N]<1mOBSa < 1mg/1 P.5%+/-* 'precision value for Org-N up to 1 mg/L. 
Praaarva w/ H2S04 or stors juat abovs 0 C 
I cannot taat trash sample (pravants btoL activ 

NH3-N Diract nasslarization 
(1)(2)(6) [Distillation and Naaalarization. 

SM 132-A, -B) (7) 

TIP (acid-hydrt) Stannous chlorida 
(1)(2)(3) (SM223-8. 223-E) (7) 

0-P04 Stannous chlorida 
(1)(2)(3) [SM223-EJ (7) 

CHLCRA Not Dona in 1966-1969 

CL Argantomatric 
(1) (2)P) (SM112-AJ (7) 

•Color maasursd aithar vteualy or photometrically. Ca, 
Mg, Fa, S may causa turbidity with nasslsr torn; nsad to 
ba ppl with ZnS04. Organic compounda may intarfar. 

1 ug/50 ml s< 4/-0.09 mg/L fraa NH3 and NH4* can ba datanninad by 
multiplying ammonia raautta by 1216 and 1266, 

OBiQ 0.01 mo/1 0.02 mg/L* •Incfudss solubls 0-P04 and potyP04, plua insob. P04. 
pory-P04 and insolubla P04 disaolvad by acid hydrolysis. 
•Follows Stannoua chlorida mathod of 0-P04 in SM 12th adition 

•Providaa for an extraction stsp that incrsasas ralabiBty OBtG 0.01 mg/L 0.02 mg/L* 
of mathod to bebw 0.1 mg/L. Cobrimatric mathod using 
a WL.-690 mu. Fs, Sb2, N02. coter A turb. intarfara 

•TXrimatric mathod using KCiOS to form rsd AgCiOS. 
Sulfides and 0-P04 intarfara, Fa>10mg/L masks andpt 

OBtG NA 9.4 mg/L* 

'pracision valua, or •/- 2%, whichavsr is largsr 
Dirty glasswara can affact precision/accuracy 

*pracisbn vahws sama as for T-P. Extraction 
raducaa amount of poly-P04 datanninad with 0-P 

'standard dav. from 241 samplas at 41 labs. 



19S9 • 198« METHOOS 

TEMP AMna or Whitney probe •Mottl dial-type thormoiMtor; eaMbrated against Hg-therrmOBaO NA 0.1 C W-
(1) (2)(3) •Mercury thermometer naada to ba chackad with a precision 

thermometer (National Buraau ol Standards) regularly 

CONDUCTIVITY Backman matar «tn lab. Spe&eond raadinga conducted at 25 C (standard) 0 9 * 0 NA NA KCL usad to cabsrate: 1413 mfcromhos/cm at 2 
(1) (2)(3) No adjustments mada lor specific eonductanca (field) tamparatura fluctuations can affact spas, cond 

(1) Mathod raportad: protocol estabtehed in Standard Mathoda (12 th Edition) 
(2) Ralaranca: Onondaga Uka Study, EPA-Watar QuaMy Office Projact f 11060 FAE 4771 
(3) Ralaranca: 1975 Onondaga Lake Study Annual Report, O'Brien t Qara. bw. 
(4) No mathoda lor AAS existed ki SM 12th EdMon; AAS appaarad in 13th Edition. AAS mothod using Psrkina-Ebw instrumentation (no SM ran. 
(5) 1975 0 6 * 0 raport (3). summarizing mathoda usad ainea 19M, ralara to SM. 13 th edition. which is not 

potable lor 19M, 1969, 1970 analysaa (Publication data was 1971). Aaaumad SM usad lor lhasa yaara waa edition available (12th ED) 
(6) Methods providad by (3) do not (oltaw SM pncadura as atatad by (2) 

(Le. Mathoda givan in (3) quotas Phanoldisultonio Add mathod (SM 133A) lor nitrate. not diract naaalarization) 
(7) (SM_J ralara to SM 13th Ed. No numarical mathoda h 12th Edition. Saa (5) 
( I ) Mathod description ralara to 1st mathod atatad; ISM J rotors to discrepancy between sources ((7) (5) commente) 
(9) Although AAS not included in SM 12 th Ed., AAS usad in tabs at time, thus described according to 13th Ed. 



1970-1975 METHO0S REFERENCES 

ONONDAGA LAKE STUDY - QUALITY CONTROL 
DATA VALIDATION TABLE 1970-1975 

ANNUAL REPORTS (OB&G) 

PARAMETERS 

DO 
(1)(2) 

(D(2)(10) 

BOO 
(D(2) 

METHOO METHOO 
BEFfBBJTX 0E3CRIPTIOM 
(STANDARD METHOOS. 13th ED)(8) 

DETECTION 
LABORATORY LEVEL 

STANDARD 
PEVIATIOtl 118 

•SM 216-B (1*70-1974) •Titration method Is blue color. Azid* modification remove* N02 InterfereOB&G 
Azide modrflcetion/Wlnkler metis UMYESERVEO 

•SM 218-F (1975) 
Membrane eiectfods method 

•SM 219 
Oxygen Demand, Biological 

•membrane-coated electrode* (photometric (.galvanic types) minimize OCCOS 
interference* (diffusion barrier).Good for fi*ld analyses. Garvanio elect 
require an sitomal voltage source to polarize indicator slsctrod*. 
Temperature A high (CI-] variations can affoct ssnsithrity of stoctrods* 

•5-day incubation p*riod standard. Seeding not necessary in sutfaeeK20 CCCOS 
as microorganisms already pr***nLPretreatment needed in some conde. 
Samples w/ imm. 02 demand-cale. inUal DO or sum of 1000 and BOO-S 

NA 

NA 

NA 

60 ug/L 

P-O.OS mg/l 
A-0.1 mo/1 

31 mg/l (H" 

SUIFDES -SM 229-C *(S02| >10 mg/l retard reaction; [S-| <0.1 mg/l, reagent gives color. CCCOS 
C)(2)(5)(10) Methylene Blue Photometric mottkPretreat w/Zn acetate * Na2Co3 X interferences present; « / Zn acetate 

if total S- to be anafyzed;3 min testing: dssolved S and unpree. samples 

Ml -SM 129-A Absorption depends on free ions, amount of Bght absorbed is proportion OB&G 
(1)(2) Atomic Absorption-direct aspiratto to concentration ol sample (each metallic element has characteristic 

absorption wavelength-free of spectral/radiation interferences). Si02 
rnterlers A requires CaC03 reagent Pretreatment: acidify w/ HN03. 

Std. dev can be to 100 u 
or high organic suspended 

Prolonged us* in waters c 
can reduce electrode sen 
to air, pressure change* 
Preserve with H2S04 and 

* of 34 tabs; no standard 
Limited value in measurin 
surface waters. Seeding p 
from 12th Ed.-***ding ne 
BOO should be incubated a 

50 ug/L A-10% Preservative step was no 
Without line acetate pres 
conducted within 3 minut 

NA 13.5%* * of 59 labs 
Mn characteristic WL.279 
Sensitive at 150 ug/l per 
aqueous solution 

M3 
(D(2) 

(D(2) 

N034I 
d)(2) 

N02-N 
(D(2) 

(2)(«) 

•SM 129-A • tame a* above; Mg characteristic wavelength-2S5.2; also use* air-
Atomic Absorption-direct aspiral acetylene flam* for aspiration (as doe* Mn); phosphat* interfere A re-

quiree addition of lanthanum oxide (L«203) 

OB&0 

•SM 144-A 
Glass Electrode Method 

•SM 133-A (1970-Oet1971) 
Phenoldisulfonie Acid Method 

- 2 -N02-N03 and K02 differences 
(Oct 1971-1975) 

•SM 134 (1970-Oct 1971) 
Nesslerization method 

Technicon Autoanaryzer 

Electrometrie method considered standard (eolorimstric is'rough"). CB3 
Glass electrode w/ saturated calomel electrode as ref. potemial;based on (19t(-'70) 
fact that change of 1 pH unit produces electrical change of 59.1 mV(2SC) CCCOS 
sodium errors at high pH-use Low-Na error electrodes. Temp effects pH (1971 -'75) 

•Colorimetric method w/yeHow reaction. *Cf| result* in N03 losses 
mud be removed(at least to <10 mg/L).N02>0.2 mg/l iner*ase(N03| 

•Differences m N03 and N02 vafue* 

•Colorimetric method: reddish-purple n o dye form* at pH2-2.5. NCH 
Fs*3, Hg, Ag.Pb, Sb, Bi.Cu ion* interfer. Filler if turbid, susp soids. 
•Visual (nessler) determination range of 1-25 ug/l N. 

•Colorimetrie method uses wavelength of 520 nm. Filter if particulate 
matter present in sample. Range 0-1 ppm Nitrogen. 

and OB&G 

OB&G 

NA 

0. 14 

10 ug/l" 

NA 

10.5 V 

0.1 mg/l(<f-) 

NA 

• of 59 labs 
Sensitive at 15 ug/l per 1 
aqueous solution 

'equipment dependent bu 
pH buffer* at 25 Csee in 

*in a 100 ml sample, w/ 
Test ASAP or freeze w/ H 
Accuracy of 0.1 mg/l only 
property treated.Std Dev 

OB&G 1 ug/T 21.4%** 'in a 50 ml Nessler tube 
-of 49 lab* Test ASAP to prevent bad 

ACIOIFY-proeerve by free 
HgCI and chit at 4 C for 

OB&G 0.02 ppm 0.62%* * Coeffic. of Variance (95 
Test ASAP or refrig. 5-10 
with chloroform. 

TKN 
(D(2) 

•SM 135 (1970-Oct 1971) •Org-N • NH3-N-TKN.Colorimetric method good for (Org-N| <1 mg". 
Kjeldahl digostion/NesslerizatlorNesslerization requires following Section 132B.4b through 4*. 

OB&G NA •depends on [Org-N], see 
Test ASAP or preserve W 

(4) 0 *EPA Method:Automated phrenate • Uses Berthelot Fteact»n(colorimetric method). Green compound forms CCCOS .2 ppm CoV: 0.25% Must titer if particles p 
p. 162 (Oct 1971-1975) Reagents in amber bottles. Uses 630 nm wavelength. Range: 0 -10 ppm 3 ug/L SO: 25.5% 



1970 -1975 METHODS REFERENCES 

CRON 
(2) 0 

NH3-N 
(0(2) 

W 0 

TIP 
(U(2) 

CRTHOP 
(1><2) 

•Differenceo b/lw TKN and NH3-N 

•SM 132-A and SM132-B («) 
Distillation and Nesslerization 
(1970-Oct 1971) 

•prelim. distillation required w/ktt*rferencee (Ca, MgCo3) or if Org-N 
to bo dotomtinod.Ko*p distcttte at pH 7.4 
•aromatic and aliphatic compounds, sulfide jntofferxolor and turbidity 
Rosid CI- reacts w/NHS. Tost fresh or add Ho* or H2S04. Store at 4 C. 
Test fresh, or add Hg* or H2S04. Store 4 C 

prpp^ 20 ug/l 

•EPA Method: Automated Phrenate 
page 169 (Oct 1971-1975) 

•SM 223-B and SM223-E -Acid hydrolysis(100 C) converts fittrable a particulate conderaed P04 
Acid hydrolysis i Stannous chlorito liltrable 0-PO4. 223-E is a stannous chloride colorimetric method. 

nralybdophosphoric acid reduced by S.C. to blue color. WL.-890 nm, but 
•SM 223-E 850 nm can be used (reduced tonsil, A preeis.)(t) interfemnce:SLAs; 
stannous cMoride (-)imerlerence:As20J,F.Th,BI.S, S203, Mo. CI- inteffers if HN03used 

OBQ C«8-70) 3 ug/l 
OC00S(71-75 

Direct Nesslerization (13 
Titration(135) better for 

I on |NH3] -see 

Table 223-2 Std Dev decreases with 

OHLOROPHYUA -SM 602-C •Acetone extracts can contain inactive green pigments (absorb at cNoroph BARLOW 
(2)(3)(10) Chtor a in presence of Pheophytin If ignored,ean result ki |chlor a| errors.AckJ addn lower* optical density to 930 

to 655 mu region. 0 0 ratios of 655 before/after acidification (A at 750 mu) at 
between 1.0 and 1.7 determines the concentration of pheophytin a in sample. 

CHUORDE 
(1)(2) 

TEMP 
(2) 0 

SM 112-A 
Argentometrie (1970-1975) 

Atkin or Whitney probe 

•Colorimetric method using K2&04. S, S203, S02 Merfer. Br, I a Cn 
register a* CI aquivalents.|0-P04| >25 mg/L Fe>10 mg/l inteitem 

•Metal dal-type thermometer calibrated against a Hg thermometer. 
•thermometers should be checked occasionally against a precision Hg 
thermometer certified by the National Bureau of Standards 

CONDUCTIVITY Beckman Conductivity meter 
(2) 0 

OBGC88-70) NA 
OCD0S(71-75 

OBGC69-71) OC 
OCDDS(72-75 

4.2%" 

(W-)0.1 C* 

•Uses a conductance eel and Wheatatone bridge for measuring electrical CBQ NA P .M* - ) 5% 
resistance of sample and of a KCI solution of known eond. Q specific temp (88-75) 
Field measurements taken at field temp. Labs correct for eond. at 25 C 

NOTES: 
(1) SM • Standard Methods. 13th Edition (APHA, AWWA. WPCF) - 1970 analyses assumed to be from 12th Ed. as 13th not yet published (2/71) 
(2) OBnen A Qere. 1975 Annual Report-Onondaga Lake Study (Appendix A) 
(3) Loranzen. 1987. Limnology and Oceanography, 12223-246. 
(4) EPA Methods for Chemical Analysis of Water and Wastes. Analytical Quafty Control Laboratory. National Environmental Research Center 
(5) Preservation step missing from sulfide test I tests were not run within 3 mine of sample collection, results may be questionable 
(8) 1975 OBAQ report indicates this method used from Oct 1974-1975 

Believed to be a misprint and thkt method used from Oct 1971-1975, when other change* made. 
(7) from 1970 to October 1971 
(8) Assume SM 13th edition used from Feb. 1971 to the end of 1975 sampang period: methods a n reported ace. to Ret (2) 
(9) The Chy of Syracuse banned use of P04 effective 7/1/71; statewide ban effective 1/1/72. 
(10) SM methods listed as TENTATIVE, "standard* method* have been extensively studied; tentative* methods are stH under investigation 
and have not yet been fully evaluated or are not considered sufficiently specific to be "standard" 
(11) In 1972, Hurrican Agnes hit area, resulting in a temperature depression and high which may have effected results 
(12) P-precision;A-accuracy; CoV-Coefficient of Variance (95% confidence); Std. Dev- standard deviation. Values without prefixes are standard deviation*. 

12th Ed used P, A in mg/l but 13th began using % for standard deviation 

Procedure began in 1972 
Sedgwick-Rafter counts 
as preservative 

•of 41 labsXitrais samp 

for Atkin* or Whitney p 
mercial thermometers de 

No adjustment for spec 
Used to check results of 
Table 100(2) for mult, f 



1*7S - IMS METHODS REFERENCES 

ONONDAGA LAKE STUDY • QUALITY CONTROL 
DATA VALIDATION TABLE 

1976-1980 
ANNUAL REPORTS • STEARNS & WHELER 

HETMOO METHOD 
rArWHBTBW. B O S K S PESCBJPTION 

(9TANOARO METHODS,14tl ED) 
mowTPflT fisweoa 

00 

SULFIDES 

SM 422.1 

507 SM 

not p#nonn#d 

AA 3011 SM (») 

tO AASOIaSM 

PH SM 424 OUw Ekctod* 

N03-N brudm 4t«d SM 

<l) H) 

N02-N 420 SM 

TKN 421 SM (3) 

•Mamarana alaca-odaa good lor btaraj aampang. U M O pdarograpNc and gaOCODS 
typo alactrodta. OMualon e u m M la inaany prooonlonal to |02L currant can 
ba convartad M eoncVmrtfon trough calfcriooivTamp may aftoet aanahtvny 
CaUbratad nomograorac charta corrad tar tamp, at* accuracy. H2S can Marfar 

•May incubaton parlod ttandard: aarata aampfea ario (DO| la Incraaaa b-OEXDS 
0 0 naadad tor BOO.rf f t tUcalon auppraaaion uaad. daarty aula with raautta. 
Saad onrjr a* nacaaaary (tow microbial pop.)xlandard aaad: aatfad dom. w.watar 
Morad at 20 C for 24-34 noun. HI cMoilnaoon, lamp. pKa: naad ta ba aaadad. 

•Sampla la aapfratad M B Kama and alomlzad: amount of Ight arntnad marWTL 
AAS haa auparlor tanalMvhy ovar flama arnlaaion.Elainant* hava crMradartatfc 
wavalangftajpaclral and ndadon imarfaranca-fraa.Amount at anargy abaorbad 
la proporlonal to concantrcaon of alamanl m aampla. WL279.S ran. Ca pravanta 
9 0 2 tiurtarancaa.Fmar If arty daaotvad matala to ba anafyiad. AdoTfy m laid. 

•aama aa abova aacapt abaorba at wavalangti 265.2 nm. Add Larthanum itYTL 
to pravant pnoaphata aitarfaranca4.0aCarmlna (Mg) from caUbradon curvaa. 

•Standard tactrte. riraa of aitarfarancaa fram color. urMdny, M aalinriy.iorxos 
w/calomal rafaranoa alacTodt. produoa* 5».1 mV/pH unit at 25 C. Tamp, altaoa 
pH ao boti tamp and pH ahouM ba raoordad tor ccrracdng data.Pragara ctandarda 
fraon, acoordtng to Tablaa 424.1. II. Uaa 2 buflara. 4 pH urtw apart for caUb. 

•cotorimatrle mafhod preducaa yaflow color. IntanoHy maaourad at 410 nmWTL 
control naadad. Matrnd tor(NO3|0.1-2 mgVabova 2 rng/L-anomataua raaurta. 
batow 0.1 rngA-aanatttvHy poor. Idaal ranga 0.1-1 mgrL. Sbong ojddtrlng or 
radudng agaiNa aitarfarjilgh cone of organic mattar wrl intarfar.Pratraat. 

•Cdorlnw*le rnadnd, raddWi-purpla azo dya fornia at pH 2-2.5. Ranga gocvYTL 
(M02J 1-2S ug4. Photomatle marred good tar S-50 ugi ranga.NCt) Intarfara 
producing oranga eolor.Fltor tuapandad a c * » . Taat ASAP. N02 dagr. la N03. NH3 

•NH3 not ramovad m mafhod. Colorlmrolc or M m a f l c rmMrwd:colorlmatwn. 
good » |Org-N] <s mg/l^rrbnaMc good for alda rang*.Taat ASAP or addK2S04 

NA A . 0 . W - If maaauramarna not dona In laid, aampla » ' 
P-O.OSW- agnalon. air aapoaura.tooaia damand: datanrana 

Immad. or praaarva (4-1 hr») W/H2S04 « Na-az 
No todn* damand: add MgSOt. aliaUodaidd aor 

BOO valuta cannot ba ujwunad 
undar Idanvcal taat condnona. 
Hold aampla* avbalow 4 C and 

T a U * 301.1 

HoMng tamr+M 
bagln Incubaicn 

1. 14 P-0 02" • ml naw Inatrumanta. Standard ttmrl of accura 
A-O.OS k) 0.1 pH unit faoort to 0.1) 

a t moo. N03 Tibia 41 o r "p. A vary whti (N03) ' 

1 ug/l Navar uaa ACIO praaarv. Can proaarva 1-2 
daya by treating -20 C or add HgCL2 « X C 

NA labia 421J Taat traah or praaarva W H2So4 
Store Juat abova traazlng. 

ORTHOP 

dWaranca TKN and NHS 

411B SM 
OUttl/DlracI Naaalarlzalon 

42SB and 425E SM 

425ESM 

•valuta obUlnad by aubtacdng NHS tram TKN. WTl 

•Pratraat to ramov* Imarfaianca* vjrm naaalar agantYaflow (loar NH3) lo WTL 
cdore formjnanura at 400-42Snm (low) or 450-500nm {NH3| S M ug). 
Uaa Olract Naaalarlzalon only tor purlflad watara. low In color. (NH3|>20 ug/1. 

•Add hvdrolyala 42SB conduelad. M u d a a condanaad P04a. Stannoua a-*iOC0DS 
conductad an aampla (425E). Colorknatlc pnduca* Mua color, raad at < M nm 
(»)aitarlaranca cauaad by SW2, A* only * haatad. (-jmiartoraneaa In 4250.1b. 

•aama aa abova without 4258 (add hydrolyiia) conductad. OCODS 

NA 

1 ug/l 

3 ug/l 

OtonOPHYLLa 1002.O) SM •Trlchnmalc imtnod uaad (tar a.b. c). Enaction wl«i acatona (»0X): op Bartow (7S-77) NA 
apacrochotomatle (Leranzan) (2 danally datamwiad w/ apacsnpnoiomatar. M 3 nm uaad for Crior a: 7S0 miFlalda (7S-M) 

to maaaura out turMoTty affacta. Taat ASAP or fraata to 30 day* In dark. CalcUata 
(Chtorajby 1t.C4O(6e3)-L<1D(645r>0.1OO<l30) ( 0 la optdanaity at W1J 
Phaophyln a. dagradaiton prod of crtor a, trnarfar*. maaaura [phao a ln aampla 

NA NA 

Tabla 41M, II •optimum conda. ganarally S ug 
"Standard day. vartaa win (NH3) 
Taat ASAP or praaarva w/ H2S04 *>4 C 

Tabla 42S I 

(pn#o • ) dvltiiiriiiaMj bf •cWnicarton snd 
0 0 M3»afora/e«3arl*r ratio 

ranga.NCt


197» - 1M0 METHOOS REFERENCES 

C H J O R O E •rgomomotrlc 4 M A .AgNOT a n i o n «rK2Cr03to form rod AgCrOJ. Oood In door wotoro MpOCOS a IS mg a 4 . 2 » - -el 41 hbo. HotaOvo orror 1.7% 
0.1S-10 mg.OPCM>2S mgA Fo>10 mo/l IMonora.Br.l. Cn rodolor oo oqufcol-
om f a | . S lorn Morton but eon bo romovod orteOLTItoto In pH 7-10 rongo. 

TB*» probo •frobobly • » AWm or WNtioy prabo uood. Coibrodon roqulrod by prodoOODOS OiSC*-
Hg twrmomolor dwckotf portodcoiy by Nodonol Bwoou of Stondordo. 

CO© VSt motor SM 205 • U b eondueMb; otondordlxod to 25 C FMd moouromontt. mod Tomp t o w n . NA NA Stondord dovlolion vorloo w/ inotumontt 

NOTES: 
P ) Sundord Motwdo, 14ti EdMsn (1975). 
(2) Loranzon. 1*67. 
P ) Rofonnoo pnwtdod ototod 411 a mod. b u 421 noodod lor TKN dotontiiMion 
f t ) Tootrtoo motnd uood In SM 14«x Chonoo kt motiod m m 1071-1975 onriyooo 
(5) For 1«7«-1M0. no motMd roloronoM pnwMod Aoonmrt SM 14tt Erf. uootf 
(8) Tho 187S nport logo 0 0 doa "Unco 1*7T ot 15.18 m 00 tnconoMont Botovod moooirohlo 0 0 w/ H2S. EUMINATE 0 0 torn dotabooo 
(7) 19*0 rooort logo 0 0 r o u t e ot IS. I t m 
( I ) In 187*. oooondoiy tootnont bogun ot Moto STP: oouth doop otodon dbocty In Bno 
(«) Un not IMod on 1071 S » W A m i d Roport If woo onolyzod. M o motiod woo otondord lor 187S-1880 



1 M 1 • 1 M 4 METHODS REFERENCES 

DATA VALIDATION TABLE 

1981-1984 
ANNUAL REPORTS - C & S 

METHOD 

£ABAMEIEH RffEnOtCEd) 
(STANDARD M E T H O O S 1 5 * EO) 

DO SM 421J 
W H t l a r lodomatrie mathod 

kisau probs (Hydrolab) («M») 

BCO 

Ml 

SM 507 

SULTOES N o t a n a r / z s d 

S M S03.a-01raet aspiration 

METHOO 

DE3CMPT10W 

Marflbrana Etoctrodar uaaa atactrornatrfc matted, not WwKlar/ 
bdomatrie. Baiad on rata of obtusion ot moJacular 02 aoroaa a 
mambrana (a diffusion bairiar again* impurataa). FWd inatm 

InMbMng chamieal naadad to pravant ammonia oxidation -arrora 
I NHS oiid aa 02 not duo axdus»»alr to poDuunti h sainpla. 
S-day incubation parted standard. bnm. 02 damand aCminatad. 

Uaaa Alr-Aeatylana llama AA apaebophotomatar. Braekat with 
3 cone, ot atandaid motal Abaerbanea rsmrdad. [Mg| datarminad from 
calferation curva ganwaiad. PM curvaa prior to adding La aof n (P04 

intarfan). Add Lanthanum prior to aspirating. Sat WL-2SS.2 nm. 

DETECTION STANOARO 
UBORATOBV LIMIT BEMADO, 

OCCOSNA 

CCCOSNA 

OCOOS 

aOS mg DO/L p r a c W o n 

a t mg Oo/L accuracy 

NA Taat ASAP:dolaya batwaan oolacting an 
in tow BOO. Naad to coot to naar f raazh 
I s mm. Cannot wait > 24 Hra to bagin a 

CCCOS0.00O5 mgfl 0 .007 mg/r* * sansMvlty. Optimum concentration ra 

IM 

PH 

N03<N02 

N02-N 

NH3 

OHON 

TKN 

TIP 

ORTHOP 

S M 30S.a-Otract aspiration 

I W d (SM 423 ) (4X6) 

S a n * as Mg matted aacapt Mn raoukaa addUon ot Ca solution 

prior to aspiration into llama. Sat wavalangdi * 273.5 nnt 

Maasuramants takan M k i using Hydrolab monitoring aoujpmant 

OCOOS 0.01 mg/l 0.05 mgrt* * aansMvky. Optimum ccneamraSon ra 

SM 41S.I N 0 3 ia raduoad to N 0 2 by Cd; N 0 2 produoad la maasurad eobri-
Automatad Cd-Roduetion Mathod(!matrieaJry. For [NO3 rt0.1 mgO. 

SM 4 1 * (7) 

SM 417.1 

Automatad Phranata (2)(3) 

Colorknatrio matted produeaa raddiaft-purpm dya at pH2-2.5 
Good tor |N02] down Is 1 «gn_ Taat ASAP to pravant bactaria 
conversion to N 0 3 or NHS. Never uaa acid presetvaifvea. 1-2 day 
praaarv. by freezing (-20 C ) or addWon ot HgCL2. store at 4 C. 

ColorimaMe method produeaa bare color proportional to (NH31 
Obtiftatien and titration technio w/t.NH3| > 5 mgrL. Raaidual C l -
wal raact W NH3.Taat ASAP or praaarva w / H 2 S 0 4 to pHI .S-2 

SM 420.a (S) Macro-tqeldahl for low |Org-N). Semi-micro mathod tor|Org-N] 
Macro-K|eldahl mathod in ranga 0.2-2 mg. Can also ba datsrminad by TKN-NHJ-Org-N 
(420.b:Semi-mlcro KJeldahl)(3) NHS distWad and maasurad estorknatricaly (or titratad). 

S M 4 2 0 . a o r S M 4 2 0 . b ( s ) S a n a mattiod as usad tor Org-N, aacapt NHS not ramovad. 

SM 424.g A d d hydrolysis (boamg H 2 0 tamp) converts titrable A particulati 
Acid Hydrolyis Pratraatmant condanaad P 0 4 into fltrabla 0 - P 0 4 . H dmerent forms of P to bo 
Automatad Ascorbic-Acid ReducrJ determined, Star IrwuPraaanrs by traazing or add HgCB-ns a d d 
Mat ted (3)(10) Only total P bang anar»ied.add H O or fraaza. Stannous CNorida 

mat ted uaad » [P] 0 . 0 1 4 mg/L (eotorimsirio madwd) 

S M 424.g Intansa blue raaction r u t Is from a d d reduction. Ptetometricaty 
Automatad Ascorbic-Acid Reducti measured at 650-660.UO nm 

Matted (S){10) Dasignsd tor 0 -PO4 (but can ba modWecyRange: 0.001-10 m g * . 

CHOROPHYLLSM 1002.g Pralarrad M c a l e r for algal btomaaa estimates. Pteopr iyth a. a 

Spactrophotomotrie mathod for degradation prod of cMora. can interfer-givee ovoraatimata ot 
Chlorophyll a chtora in apacirophttL anarysla(abaorba naar 663 nmLComplete 

OCOOS 1 . 14 

OCCOSNA NA 

C O X S 0 .5 -1 Omg/L NA 

OCOOS 1 uoA. 

OCOOS 10-500 ug/L NA 

OCOOS 0 .2 -2mg NA 

CCCOS0.01 mgrL NA 

0.001 mg P/L NA 

* dapands on equipment 0.1 ia standa 

(NO3)0.1-5 m g / l , usa chromotropie a d d 
Praaarva w /HgCS and store at 4 C or fr 

Filtar H turbid. 

0 .005 Stand, dsv. using automatad phsnsta sy 

Cotorimatrle boat for |ORQ-N) taaa than 

Plastio bottles ONLY 1 samp** trozan ( 

Std. dav. dapands on eoncantrations (ran 



1981-1*84 METHODS REFERENCES 

pigmant extraction requiree tiaau* grindar. 750 nm corracta for 
turbidity; optical density(at>*orbance)reading for cMora:M3 nm. 

CHLGRCE SM 407.d Automatad Farricyanida Method: Uaaa mareuric thiocyanate to fonr 
Automatad Farricyanida Mathod(3larric thiocyanata complei-color intanaity is proportional to (Cl-| 

No apacial preservative required lor storing aampla. 

TEWERATUREfield (SM 212) (4X6) 

CONDUCTMnfiald (SM 205) (4X«) 

Hg-tharmonwtar (Calciua) with 0.1 C intervals markad. Cafibrate 
pariodically « / pracision therm. (rem Nafl Buraau ol Standarda. 
Reversing tharm. uaad for dspth measurements. Calculations rso/d 

Raquiraa Wheatstone bridga and conductivity ee l Tamparatura 
must bs measured with conductivity. (Lab meae. caflb. to 25 C) 

OCOOSNA 

OC00S0C 

OCTXSNA 

NA 

0.1c 

NA 

Oiffers (ram Argantomatrie method in ua 
ion in plaoa o( KCr03 and AgCrOS. Both 

Inaitu proba (THydrolab) 

foaitu proba (THydrolab) 

NOTES: 
(1) SM 15th Edition aaaumad uaad for analyses (publlahad 1980). Abo aaaumaa aubmathoda uaad corralata to thoaa Meaiad (or 1985-1M8 data, 
(2) NHS not istad aa baing analyzed. Aaaumad V ana analyzed. thia mathod uaad. 
(S) Thaaa methode ara M a d aa tantativa" h 15th Edition 
(4) Thaaa analysae conductad in tha field. (SM#) corraaponda to proeadura providad in SM 15th Ed. 
(5) tertiary treatment at Metro STP begun in May 1M1. South Deep station ia in direct pathway 
(8) In-situ 0 0 probe began use in June 1982 (THydrolab). Hydrolab can measure pH, Temp and conductivity aa we*. 
(7) Repona indicated SM 411.1 uaad. however SM 15th Ed. lists SM 41» aa N02 analyaia 
(8) Reporte indicated SM 417.1 uaad (NHS method) however. SM 420 a.b btad aa Org-N analytical method 
(9) Both Winkler and probe used for [DO| analyeee 
(10) Samplea praeerved by lab. personnel prior to aampla colactkw 



ONONDAGA LAKE STUDY • QUALITY CONTROL 
DATA VALIDATION TABLE 

1985-1986 
ANNUAL REPORTS • MOPFA 1 ASSOCIATES 

latTHOO 
UBtHBBi weraBENCgm 

(STANOARO METHODS 15*1 ED) 
ID SM 421J(12) 

BOO SM 507(13) 

SULROES EPA Mathod 370.1 (9)(15) 
TltramaMc loom* aMhod 

M l SM 303.a-aroct eaptrason (10) 

latTHOO 
DESCRIPTION 

Motnbrono EMCtroooi W H otocffofflfMc fnttftoo* not VnnMw/ 
totfomtte. Boood on nto of dffkMion of motocutar 0 2 acres* « 
mombrano ( • oWOtlon bo/riof OQolnot bnpuildol). Roto Imttit 

t 
InNoMng cHOftiicoi nootfod to prevent onwnono w w r t o n •$trott 
* NH3 odd. a t 0 2 net du* aidutivaly to pooutano) In tamp*. 
$-day ricubalnn period etandard. hum. 0 2 damand elmJnated. 

Usee At-Acetylene lama AA epectophotometer. Bracket ariti 
3 cone of alandard metal. Abaorbanca racevdad. [lag) determined tram 
caflbreoon curve generated. Plot a r m prior to adding La edYi (P04 

Interfon). Add Landanun prior to aapralng. Sot WLdtS.2 nm. 

SM 303.*-Olroct aaptroaen 

taM (SM 423) (4X12) 

NOStMX SM 4 1 U 
AutomaMd Cd-Reductton (3X13) 

N02-N SM 41*(2)(13) 

SM 417J 
Automatad Phranato (2X3X13) 

CflOM SM 4 2 0 J ( 7 ) ( 1 J ) 
Macro-iqaldaht irwtied 
(420.b:3erraHnfcro K)»kJaN)(3) 

TKN SM 420.O or SM420J) (7X13) 

TIP SM 424.g 
Add Hydrolyta Pretreatmont 
Aulomatad Aecorble-Add Reduction 
Madwd (3)(11)(13) 

CflTHOP SM 424.g 
Aulomatad Aacorbie-Add Reduction 
Matted (3) (11X13) 

CHuOROPHYLLSM 1002.g 
Spoctrophotornoliic nwttiod for 
CNoropnyfl o (14) 

Sorno M Ug niotfiod OKCopt Mn ro<*uirw odd ton of Co oofcjfon 
prior to atptratfon Into ffomo. Sot wovotongtti • 2795 nm 

MoosuroRMnli tokon tnoni mtrtoj Hydratao inonftoftnf oojupuwrtt 

t*03 la reduced to N02 by Cd: N02 produced la meoeured crjort-
fnetneally. For |NOS|<0.t mg/L 

Colarimotle method producee reddelvpurple dyo at OH2-2.S 
Oood tor (N02I o w n to 1 upA- Taat ASAP to prevent bacteria 
cor»«mon ta N03 or NHS. r*»or ute add pioooivethoa. 1-2 day 
praam, by tooling (-20 C) or addWon of HgCl2. ttoro at 4 C. 

CotorHnaoic method producaa bnia color proporlonal to [NH3|. 
OMIaoen and t ra fen technfc v<Nrl3) > 5 mg/L. Raalduo) a-
wH raact «* NH3.Taat ASAP or praaorvo «f H2S04 to pHI.S-2 

Moero-iqaldaM tor low (Org-NL Samt-mkn method tor(Org-N| 
kt ronga 0.2-2 mg. Can dee bo uolemtwd by TKN-NH3-0rg-N 
NH3 deMed and maaaurod cotonmootcalry (or t inted). 

Soma matnd ea uoad tor 0rg4t, aacapt NHS not removed. 

Add hrdrotyela (boMng H20 tomp) convent ffirablo A porfcUata 
oondanaod P04 Into arable 0 -P04. It oWreront forma of P to bo 
determhoc; lltar lmrn.Preaerve by freezing or add HgCI2-no add 
Only total P bakig anatywdytl H a or treoio. Stamouo CMortda 
rmtwd uoad It [P] 0.01-0 mg/L (catotmeMc method) 

Intamo btuo roacfon roada from add roducton. Photomatlcally 
maaaurod at e504*0.ef0 ran 
Daotgnad tor 0-P04 (but can ba modMod)itango: 0.001-10 mg/L 

Profaned tndcaoor tor olgoj ofomaet etamatoe. Pheaphyon a, a 
degradaton prod of chtore. can Imarror-dvoo ovaretlmato of 
cfiora In epectropheL analyolataboorba noar 603 nmLComplete 
plgmant attraction requlree faaua grtndar. 750 nm corracta tor 
turbldty: optical oomity(abaorbanco)raaclng for creera:tW3 nm. 

CHOACE SM 407A Automatad FentcyarMe Motwd: Uaaa marcurle Mocyanate to torm 
Aulomatad Farrlcyanldo (3X13) (ante tHocyanato cemploi-oolor mtonalty ta proporlonal to ( a - | 

OCTECTION STANDARD 
LajOWATOWr LIMIT ngVIATtON COMMFffTS 

OCfXS NA 0.0S mg OOL pr .dalon 
0.1 mgDcvL accuracy 

OCCOS NA NA Toot ASAP^taUya baWoon oonactrig and analytic 
at tour BOO. Naad to cod to noar fraotlna. hoking 
to nan. Cannot watt > 24 Hr» to bagki onarrara. 

OCCOS 

CCCOS 0.0005 mgl 0.007 mgn" * oaniWyfly. Optimum conoanralon rango 0.02-2 

OCCOS 0.01 mcyl 0.05 m g l * * •onatlvny. Opimum concontra«an ronga 0.1-10 

0O30S 1. 14 * • daponda on oqUpmanL a t I t otanaord dgnH. t g 

0C0D3 NA NA |N03p.1-5 mg/L, uao chromotrapie odd procoduro 
Proaanro w/HgCI2 and ttoro at 4 C or troata -20 C 

OazSO.S- IOmg/L NA FWar If turbid. 

OCCOS I ug/L 0.005 Stand, da*, uatng automatad phanota oyttom. 

OOXS 10 ug/L ToMo 420J Cdortmaotc boat for (OROrN] taoa than 5 mg/L. 
Stand, dov. vanaa v M i ooncantraoono 
rangaa 10-500 ug/l 

OCCOS 02 mg TaMa 420 J 

OtXOS 0.001 ma/1 Tobla 424J Ptaoae botlaa ONLY » aamplo toxan (P «M loach 

OCCOS 0.001 mgA. ToMa 424J Std. dov. dapanda on concantraoona (rangaa givan) 

0CO38NA NA 

OCDOS NA NA Dtftara tram Argantomalrtc maotod ki uaa of N o c 
ton In ptaca ot KCr03 and AgCrOS. Boti aro cotorl 



No tp+da pTOMftOjaVo fOOJUtfM fOT CtoflflQ, MfllpM. 

TByTERATUREltoM (SM 212) (4X12) Hg-twmomrtf (C«fcfc») wfti 0.1 C Intvrvolo m*A*d. Coflbrat* OCC08 0C 
portodfcafy »' prtcWon twon. from Noll Buroou ol Stamfords. 
iwvorolnQ nwin. uoool lor dopni nwoturonNnti* Cotcunono roo/tf 

COrCUCnvmtMd (SU 205) (4X12) Baoukaa Whaaktona bridoa and conducMry eat Tamparaaxa OCCDS NA 
mat ba maaaurad «hh esnduoMty. (Lib msaa. can. to 2S C) 

NOTES: 
(I) SH ISti EdMon taad lor analyaaa (puMsnsd 1M0). SM tMi EdWon puMsnsd (IMS) but not apprond tor uoa wftn NYSOOH cartKtfan | 
P) NHS not Mod u bdng anar/nd. Assumad II wis snsrynd, Na matwd uaad. 
P) Tlwa* rmtwda ar* load a* -untalVa" In IStti EdMon 
(4) Thato analyaaa eonductsd to «» (Wd, (SM») eomaponda to proeadun) prsvktod In SU ISti Ed 
(5) toraary mutuant at Maw STP bagun In May I M I . Souti Oaap Mason la In oVaet patmay 
(S) avski 00 prob* bsgan uaa In Juno 1M2 (Hydrolab). Hydrolab can maaaur* pH Tamp and condueMto at M L 
(7) Mittoda Indfcato SM4I7.I (NHS matwd) uaad. but In SM ISti Ed. 420 a> ars Oro-N matioda. 
(•yvniat raport Indteataa SM 41S.I uaad tor N02 maaauramanta, but In SM IS * Ed. 41* uaad tor N02 analyaaa 
(») SuMda analyaaa laeammandad h Uofla » Assoc IMS Amual Raport t i tM«. addad S- and bsgan prastnHng M u by sarnptng tacna. 
(10) Maonaslum an* addad In IMS scconftns. to M t A IMS report, boaramr sartor rapora pn»*do Mg mdioda si anaryt* 
( I I ) Phssphalaa prsaaivad Iratu by sampan) tochnkiana 
(12) msasurad Imsu at 1m tocramsma (0-1* m) ace to M S A IMS Annual Ropsrt 
(13) ostactod st 3m Incramanu (0-1 am) aoeortsig to MIA IMS Amual Raport 
(14) coiactod at 0mjm.6m t 12m according to MSA IMS Amual napart 
(15) ootactod st 12m. ISm. Mm aosordkig to MSA 1MS Amual Raport 

0.1 C M t i prob* (?Hydrolab) 

M i l proba (THydrolab) 



1987 - 1 M O METHODS REFERENCES 

ONONDAGA LAKE STUDY • QUALITY CONTROL 
DATA VALIDATION TABLE 1987-1990 

ANNUAL REPORT • Steema • Wht la r 

METHOD 
PARAMETERS £ E f £ S £ E 

DO 

BOO 

(STANDARO METHODS. 18th ED) 

SM 421.1 

METHOD 

PCSCfflPTlOH LAB 

SULFCES 

M4 

SM 507 

SM 427.0 

Mathylan* Btua Matted 

M3 

FH 

N03-N 

N02-N 

NH3 

CRGrN 

A - 1 0 % * -

S M 303 a 

SM 303.a 

Mambran* Electrode mathod: Raducaa intarlarancat w/diffuaion ba OCCOS 
Oxygen b parmaajMa, ImpurirJaa ara not Polarographie lypa ia spont
aneous, galvanic type nosds voltage lo polariz* indicator alactroda 
'Diffusion current* ia inearty proportional to [02J. 

Maaaurn 0 2 requirements of polluted watara.00 maasurad initially OCCOS. 

following incubation. 8 0 0 • diffaranc* batwaan WttaWinal DO. Inrrib-

ItJng cham addad to prevent NHS oxidation ao Carbonaceous/Nitrogenous 

0 0 maaaurad separately. Initial DO maaaurad hnrnad. altar dilution. 

Mathyltna Blua mathod apptcable only to 20 m g l S-. Filtar X tat OCCOS vartaa 

lor diaaolvad S-.ConcentratJon datarminad visually or photomatricaDy. 

Photometric determination raquiraa uaa of calibration curvaa. 

Praaarva lor Total S- by adding Zn Acatata prior to aampla collection. 

Direct Aapiration into Alr-Aeetylene Flama: Sat W L 2 7 9 . 5 nm OCCOS 0.01 mg/L 
3 cone, matal standard to bracket aampla concentration. Mn standard: 

add Ca solution prior to aspirating. Plot eafibrabon curvaa ol absorbanca 

vs. concentration (prior to adding C a solution to standarda).Use curve*. 

to determine aampla concentrations 

Direct Aapiration into Air-Acetyltne Flama: Set W L 2 8 5 . 2 nm. Sam* OCCOS 0.0005 mg/L .007 mg/L 

procedure aa tor Mn but add lanthanum solution alter curves plotted. 

held (SM 423) Petentiomotrie measurement using standard hydrogen electrode an OCCOS 0 - 1 4 

erence electrode. Hydrogen electrode is Pt w/ H2 gas.GIass electrode ia 

commonly used in ptac* ol hydrogen. Cannot determine pH accurately in 

nonaqueous media, suepeneiona, coltoida or M-ionio strength solutions 

SM 418.1 Cd reduces N 0 3 to N 0 2 . A n dye forms and N 0 2 maaaurad (cobrirr OCCOS 0.5 mg/L 

Automated Cadmium-Reduction M Original N 0 2 determined by analyzing without reduction atep. 

Range: 0 5 - 1 0 mg/L tor N 0 2 , N 0 3 or N 0 2 + N 0 3 . Interferences from 

Sample turbidity and eobr that absorbs in mathod photometric range 

Plot standard curvaa, [N03] determined by comparing to curve 

0 .1 -0 .001 

v a r i e s * 

S M 4 1 9 

SM 4 1 7 f 

S M 420.a 

Macro-KjeldaH Method 

Colorimetrie method: reddish-purple dye forms at pH2-2.5. Absorbs OCCOS 1 ug/L 

543 nm. Can determine |NOZ| to 1 ug/L. [NO2t>180 ug/L requirea dil

ution. NCB interfere, Cu+J causes low results. Filter belore color dev l 

Ammonia-Selective Electrode Method Using Known Addition: sample OCCOS 0.8 mg/L 

must be known w/Vi factor of 3. Known addtion is check on direct meae. 

Linear relationship exists between concentration and response. 

(Org-N) determines I macro-kfaktahl or semi-micro method used 5 CCDDS 

method for |Org • NH3-N] in range 0.2-2 mg/l_ N 0 3 , sa l t , inorganic 

solids and organic matter Interfere. Org-N • TKN-NH3 OCCOS 

OCCOS 

NA 

coMyrorra 

todometrie method not suitable for ind w a 
Nor for field testing. Membrane electrode 
Temperature corrections needed for high a 

Sea 1981-1984 table tor preservation info 

Threshold odor concentration H2S ia 0.025 

Standard deviation not determined. 

0.05 mg/L Optimum concentration range:0.1-10 mg/L 

Optimum concentration range: 0.02-2 mg/L 

sensitivity varies with instrument. 

pH>10, Na errors occur (uselow Na- error* 

Temp, must ba measured w/ pH -(affects p H 

* depends on |N03];Std. Dev. increases w/ 

Never use acid preservative. Test ASAP to 

bacterial conversion of N 0 2 to N 0 3 or NH3 

(1-2 days max), freeze at -20 C or add HgC 

1.32 mg NA.* *Std. Dev using 2 0 replicate sample*. 

Acid hydrolyz. P SM 4 2 4 g 

ORTHOP S M 424.g Sze 

CHLOROPHYLLA r^7f])pR 
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ACCURACY 1985 
NO.OFCONTINU- NO. OF MATRIX % SPIKE 

ANALYTICAL ING CALIBRATION '/..RECOVERY % WITHIN NO.OFAUDrT %RECOVERY % WITHIN SPIKE RECOVERY 
PARAMETER CHECKS CONTROL LIMIT CONTROL LIMIT SAMPLES CONTROL LIMIT CONTROL LIMIT RECOVERIES CONTROL LIM 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

PRECISION 

ANALYTICAL 
PARAMETER 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

1985 

NO. OF 

4 

17 

36 

30 

2 

4 

• 

• 

• 

REPLICATES 

30 

38 

36 

32 

37 

36 

36 

7 

* 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

RELATIVE % 
DIFFERENCE 
CONTROL UMIT " 

20 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

100 

100 

100 

100 

* 

* 

• 

V. WITHIN 
CONTROL UMIT 

100 

100 

100 

50 

100 

100 

100 

• 

* 

1 

3 

1 

• 

• 

1 

1 

9 

1 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

100 

100 

• 

• 

0 

100 

100 

100 

30 

38 

35 

32 

37 

36 

38 

7 

• 

80-1 

80-1 

80-1 

80-1 

80-1 

80-1 

80-1 

80-1 

80-1 

* Data available is not sufficient to determine value. 
** Relative percent difference control limit is equal to analytical limit of detection (LOD) if concentration is less than 5 times the LOD. 
LODs taken from Onondaga Lake Study- Quality Control Data Validation Table 1985-1986. 



ACCURACY 1986 
NO.OFCONTINU-

ANALYTICAL ING CALIBRATION % RECOVERY % WITHIN 
PARAMETER CHECKS CONTROL LIMIT CONTROL LIMIT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

O? 

MANGANESE 

MAGNESIUM 

NO. OF AUDIT % RECOVERY % WITHIN 
SAMPLES CONTROL LIMIT CONTROL LIMIT 

NO. OF MATRIX % SPIKE 
SPIKE RECOVER 
RECOVERIES CONTRO 

36 

38 

39 

35 

64 

37 

37 

• 

* 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

97.4 

100 

100 

100 

97.3 

100 

• 

• 

2 

1 

1 

• 

• 

1 

1 

12 

4 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

100 

100 

• 

• 

100 

100 

100 

100 

35 

38 

40 

35 

38 

38 

38 

10 

4 

PRECISION 1986 
RELATIVE'/. 

ANALYTICAL NO. OF DIFFERENCE % WITHIN 
PARAMETER REPLICATES CONTROL LIMIT " • CONTROL UMIT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

36 

38 

40 

35 

38 

37 

39 

12 

4 

20 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

97.5 

100 

92.1 

100 

100 

• 

• 

* Data available is not sufficient to determine value. 
** Relative percent difference control limit is equal to analytical limit of detection (LOD) if concentration is less than 5 times the LOD. 
LODs taken from Onondaga Lake Study- Quality Control Data Validation Table 1985-1986. 



ACCURACY 1987 
NO.OFCONTINU-

ANALYTICAL ING CALIBRATION % RECOVERY % WITHIN 
PARAMETER CHECKS CONTROL LIMIT CONTROL LIMT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

NO. OF AUDIT % RECOVERY % WITHIN 
SAMPLES CONTROL LIMIT CONTROL LIMIT 

NO. OF MATRIX % SPIKE 
SPIKE RECOVERY 
RECOVERIES CONTROL L 

39 

42 

38 

34 

51 

44 

42 

4 

• 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

97.6 

100 

100 

100 

97.7 

100 

100 

• 

10 

8 

8 

* 

« 

11 

1 

13 

7 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

100 

100 

• 

• 

100 

100 

100 

100 

39 

42 

37 

34 

42 

39 

41 

13 

7 

80 

80 

80 

80 

80 

80 

80 

80 

80 

PRECISION 1987 
RELATIVE % 

ANALYTICAL NO. OF DIFFERENCE % WITHIN 
PARAMETER REPLICATES CONTROL LIMIT" CONTROL UMIT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

O? 

MANGANESE 

MAGNESIUM 

39 

42 

38 

34 

47 

43 

41 

13 

7 

20 

20 

20 

20 

20 

20 

20 

20 

20 

97.4 

97.6 

94.7 

100 

95.7 

95.3 

100 

• 

• 

* Data available is not sufficient to determine value. 
** Relative percent difference control limit is equal to analytical limit of detection (LOD) if concentration is less than 5 times the LOD. 
LODs taken from Onondaga Lake Study- Quality Control Data Validation Table 1987-1990. 



ACCURACY 1S88 
NO.OFCONTINU-

ANALYTICAL ING CALIBRATION % RECOVERY % WITHIN 
PARAMETER CHECKS CONTROL LIMIT CONTROL UMfT 

NO. OF AUDIT % RECOVERY % WITHIN 
SAMPLES CONTROL LIMIT CONTROL UMIT 

NO. OF MATRIX % SPIKE 
SPIKE RECOVERY 
RECOVERIES CONTROL 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

O? 

MANGANESE 

MAGNESIUM 

40 

40 

41 

38 

47 

50 

37 

4 

• 

PRECISION 1988 

ANALYTICAL NO. OF 
PARAMETER REPUCATES 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

40 

39 

40 

38 

47 

45 

37 

16 

11 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

97.5 

100 

4 97.4 

100 

100 

97.3 

100 

• 

RELATIVE % 
DIFFERENCE % WITHIN 
CONTROL UMIT " CONTROL UMIT 

20 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

100 

100 

100 

100 

94.6 

• 

• 

10 

10 

10 

• 

• 

10 

1 

16 

11 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

90 

70 

• 

• 

100 

100 

100 

100 

40 

39 

40 

36 

39 

39 

37 

16 

11 

8 

8 

8 

8 

8 

8 

8 

* Data available is not sufficient to determine value. 
** Relative percent difference control limit is equal to analytical limit of detection (LOD) if concentration Is less than 5 times the LOD. 
LODs taken from Onondaga Lake Study- Quality Control Data Validation Table 1987-1990. 



NO. OF AUDIT % RECOVERY % WITHIN 
SAMPLES CONTROL LIMIT CONTROL UMT 

ACCURACY 1988 
NO.OFCONTINU-

ANALYTICAL ING CALIBRATION ^RECOVERY % WITHIN 
PARAMETER CHECKS CONTROL LIMIT CONTROL LMT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

PRECISION 1988 
RELATIVE % 

ANALYTICAL NO. OF DIFFERENCE % WITHIN 
PARAMETER REPLICATES CONTROL LIMIT" CONTROL UMT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

* Data available is not sufficient to determine value. 
** Relative percent difference control limit is equal to analytical limit of detection (LOD) if concentration is less than 5 times the LOD. 
LODs taken from Onondaga Lake Study- Quality Control Data Validation Table 1987-1990. 

NO. OF MATRIX % SPIKE 
SPIKE RECOVERY 
RECOVERIES CONTROLU 

40 

40 

41 

38 

47 

SO 

37 

4 

• 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

97.5 

100 

97.4 

100 

100 

97.3 

100 

• 

10 

10 

10 

• 

• 

10 

1 

16 

11 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

90 

70 

• 

• 

100 

100 

100 

100 

40 

39 

40 

36 

39 

39 

37 

16 

11 

80 

80 

80 

80 

80 

80 

80 

80 

80 

40 

39 

40 

38 

47 

45 

37 

16 

11 

20 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

100 

100 

100 

100 

94.6 

• 

• 



ACCURACY 1990 
NO.OFCONTINU-

ANALYTICAL ING CALIBRATION %RECOVERY % WITHIN 
PARAMETER CHECKS CONTROL LIMIT CONTROL UMTT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

NO. OF AUDIT %RECOVERY % WITHIN 
SAMPLES CONTROL LIMIT CONTROL UMT 

NO. OF MATRIX % SPIKE 
SPIKE RECOVE 
RECOVERIES CONTR 

60 

36 

36 

34 

60 

40 

41 

4 

* 

80-120 

80-120 

80-120 

80-120 i 

80-120 

80-120 

80-120 

80-120 

80-120 

98.3 

100 

100 

100 

98.3 

100 

100 

100 

* 

10 

8 

5 

• 

• 

14 

1 

17 

14 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

100 

75 

80 

• 

• 

100 

100 

100 

100 

39 

36 

36 

33 

48 

39 

42 

17 

14 

PRECISION 1990 
RELATIVE % 

ANALYTICAL NO. OF DIFFERENCE % WITHIN 
PARAMETER REPLICATES CONTROL LIMIT ** CONTROL UMTT 

CHLORIDE 

NH3 

TKN 

TIP 

N02 

N03 

CP 

MANGANESE 

MAGNESIUM 

* Data available Is not sufficient to determine value. 
** Relative percent difference control limit is equal to analytical limit of detection (LOD) if concentration Is less than 5 times the LOD. 
LODs taken from Onondaga Lake Monitoring Program -1990 Annual Report, Table 5-1. 

33 

36 

36 

28 

53 

40 

41 

17 

14 

20 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

97.2 

89.3 

92.5 

92.5 

87.8 

• 

• 



C-19 
Changes in Program that Mav have Affected Data 

Year Equipment Procedures Parameters 

1989 Hydrolab Surveyor II 
received 2/27/89. pH 
Capable of measuring to 
the hundredths place. 

1988 New Hydrolab cable 
received 8/2/88 

DO membrane changed 
after each lake 
sampling event to 
minimize sulfide 
interference. 

Sulfide taken at 9,12,15 & 
18 when D0<lmg/1. As, CN""f 
Ni & Phenolics moved from 
biweekly sampling to quar
terly comparison. North-
South comparison contains: 
TOC, Fil-TOC, TIC, total 
phenolics, As, CN", Ni 
Added t Fe. Mn. Mg • 

1986 Preserve for 
Sulfides in-situ 

Dropped: Sol.OP 
Added: Sulfides, Mg.Ni 

1985 Winkler method dropped. 
DO by Hydrolab only. 
Metals & phosphorous 
preserved in-situ. EPA 
standards used to 
calibrate Hydrolab. Quality 
control log books for all 
field equipment. 

1984 Licor meter 
received 6/6/84 

DO analyzed by Winkler 
method and measured with 
Hydrolab. Metals & phosphorus 
samples preserved bv lab personnel, 

1983 
1982 Hydrolab 4041 received* 

4/20/82 The unit has a gold DO 
electrode to minimize sulfide 
interference in accordance with 
letter bv M.C. Rand dated 2/9/81. 

1976-78 pH-glass electrode method 
DO-membrane electrode 

1971-75 pH-glass electrode method 
(144-A. Standard Methods) 

1972-75 DO-Winkler technique-azide 
modification (218-B. standard methods) 

1975 DO-Membrane electrode (218-F, 
Standard Methods) 

Equipment Repairs: 

Hydrolab 4041 9/29/87 - repair of cable-potential cause of high pH & DO 
4/9/87 — " " " " " " " 
7/8/86 - " " " " " » " 
7/29/82 - remolded cable 
7/16/82 - returned for repair of DO & pH functions 

LiCor - repaired on 9/5/84 



Data Validation Table 

ONONDAGA LAKE STUDY-QUALITY CONTROL 
DATA VALIDATION TABLE 

PARAMETER 
METHOD 
REFERENCE 

METHOD 
DESCRIPTION 

DETECTION STANDARD 
LAB LEVEL DEVIATION COMMENTS 

TDS 

TS 

SS 

Turbidity 

Alkalinity 

(STANDARD 
METHODS )(1) 

209B 

209A 

209D 

214 A 

403 

Pass filtrable residue through 
glass fiber filter, evaporate and 
dry lor 1 hour at 180 C. 

Evaporate sample and dry lor 
1 hour at 103-105 C. 

Dry nonfiltrable residua remaining 
on glass-fiber filter for 1 hour 
at 103-105 C. 

Nephelometric Method- compare 
intensity of light scattered by 
sample to that of a std. reference 
suspension (formazin polymer). 

Potentiometric titration to pre-selected 
pH of 4.5. Hydroxyl Ions In sample react 
with additions of'standard add. 

See (2) See (2) 

DCH Img/L 

TXH Img/L 

DCH Img/L 

See(3) 

NA 

5% accuracy 

5.2 mg/L* 
24 mg/L" 
13 mg/L" ' 

DCH 0.02 NTU NA 

DCH Img/L 5 mg/L* 

Highly mineralized wate 
Ca, Mg, chloride and/or 
prolonged drying, prope 
rapid weighing. 

'at 15 mg/L (coeff. of 
"at 242 mg/L (coeff. o 
' "at 1707 mg/L (coeff 
Std. deviation varies w 
of suspended matter. 

Determine turbidity with 
Shake thoroughly. Inter 
dirty glassware, air bub 
Water color due to diss 
absorb light cause low 

•Std. deviation at 120 m 
analysts In 17 labs usi 
curve method with end-

BOD-5 

Sulfide 

VSS 

507 

427D 
note: prior to 1990 
used qualitative method 

209Q 

Incubate sample 5 days at 20 C. 
Pretreatment ol sample may be requir
ed for pH, CI residue, supersaturated 
DO, temp., and N inhibition. 

lodometric Method- add Iodine son. in 
excess ol sulfide present and titrate 
with thiosulfate. 

Ignite nonfiltrable dried residua remaining 
on glass-fiber filter tor 15 mln. at 
550 C. 

DCH Img/L calculates as: 
0.120(added level 
In mg/L)+1.04* 

DCH 0.2 mg/L 0.1 mg/L* 

DCH Img/L 5.2 mg/L' 
24 mg/L" 
13 mg/L*" 

'Std. deviation from 86 
on samples with conce 
Control temperature of 
Proper seeding importa 

'precision In a 200 mL 
ol end-point varies with 
sort, added to samples 

'at 15 mg/L (coeff. of 
"at 242 mg/L (coeff. o 
'"at 1707 mg/L (coeff 
Subject to neg. error du 



Data Validation Table 

ONONDAGA LAKE STUDY-QUALITY CONTROL 
DATA VALIDATION TABLE 

PARAMETER 
METHOD 
REFERENCE 
(STANDARD 
METHODS )(1) 

209E 

909C (4) 

METHOD 
DESCRIPTION 

Ignite residue of Method 209A for 
1 hour at 550 C. 

t 
Membrane filter (MF) technique. Use 
enriched lactose medium and incubate at 

LAB 
See (2) 

(XH 

DCH 
Syr.(5) 

DETECTION 
LEVEL 
See (2) 

Img/L 

NA 

STANDARD 
DEVIATION 
See(3) 

11 mg/L' 

93% accuracy 

COMMENTS 

TVS 

Fecal Coliform 908C (4) 

Total Coliform 908A (4) 

44.3-44.7 C. 

Multiple-tube fermentation method to 
obtain Most Probable No. (MPN) values. 
Use Fecal Coliform Test (EC Medium). 
To be used as a Confirmatory test. 

DCH NA 
Syr.(5) 

Multiple-tube fermentation method (MPN). DCH 
Incubate inoculated fermentation tubes. Syr.(5) 
Record presence or absence of gas formation. 
Use Presumptive, Confirmed, & Completed 
tests and Gram-Stain tecnic. 

NA 

'at 170 mg/L volatile r 
from 10 replicates of 4 

Statistically more reliabl 
Limited use with sample 
nonconform bacteria. Ap 
but not wastewaters re 
and chlorination or havin 

'accuracy depends on no 
Is low, even when 5 tube 
to analysis of salt or b 

See above. 



Data Validation Table 

ONONDAGA LAKE STUDY-OUAUTY CONTROL 
DATA VALIDATION TABLE 

PARAMETER 
METHOD 
REFERENCE 

METHOD 
DESCRIPTION 

DETECTION STANDARD 
LAB LEVEL DEVIATION COMMENTS 

N; nitrite 

N; nitrate & 
nitrite 

Chloride 

TKN 

Total P 

Sulfate 

Flouride 

(EPA METHODS) (6) 

353.2 

353.2 

325.2 

Ammonia N 350.1 

351.2 

365.2 

Orthophosphate 365.2 

375.2 

340.2 

Reactive silica 370.1 
asSi02 

Colorimetric, automated, diazotizatlon. 

Colorimetric. automated, cadmium 
reduciiontdlazotization. 

Colorimetric, automated ferricyanlde 
AAII. In presence ol ferric ion, liberated 
SCN forms colored ferric thiocyanate 
In proportion to orlg. chloride concentr. 

Colorimetric, manual phenate. 
Alkaline phenol and hypochlorite react 
with NH3 to form tndophenol blue. 

Colorimetric, manual block digester. 
Heat in presence of sulfuric add & Na2S04. 
NH3 determined by indophenol blue. 

Colorimetric, ascorbic acid, single 
reagent method. Measured by the 
persulfate digestion method. 

Colorimetric, ascorbic acid, single 
reagent method. Measured by the direct 
colorimetric analysis procedure. 

Colorimetric, automated, methylthymol 
blue. AAII. 

Potentiometric, ion selective electrode 
method. pH of 5-9 required in sample. 

Colorimetric, manual amino-naphthol-
sulfonic add method used. 

See(2) See(2) See(3) 

DCH 0.005 mg/L 0.092mg/L* 

OCH 0.05 mg/L 0.092mg/L* 

DCH 1 mg/L NA 

DCH 0.005 mg/L 0.005 mg/L* 

DCH 0.02 mg/L 0.07 mg/L* 

DCH 0.005 mg/L 0.051 mg/L* 

DCH 0.001 mg/L 0.008 mg/L* 

DCH 1 mg/L 1.6 mg/L* 

DCH 0.02 mg/L 0.03 mg/L* 

DCH 0.02S mg/L 0.10 mg/L* 

*Std. deviation at 0.35 
nitrogen. Interferences 
& grease, high concentra 
other metals. Add EDTA 

No significant interferen 
handling requirements. 

'using surface water sa 
0.59, and 0.43 mg NH3 
Ca. Mg, turbidity & samp 

'using sewage sample o 
sample with H2S04, refr 
as possible. 

'using natural sample o 
phosphorous by 33 anal 
with H2S04, refrig. Do 
deposits in sample. Inte 
Fe concentrations and a 

'using natural sample o 
phosphate by 26 analys 
& sample trmt. as above 

'at 110 mg/L S04 from 
lab. Interferences from p 

'at 0.8S mg/L flouride 
by 111 analysts. Extrem 

'estimated predslon in 
amino-naphthol-sulfonic 
Interferences from exc 
Fe, sulfide, tannon and 



Data Validation Table 

ONONDAGA LAKE STUDY-QUALITY CONTROL 
DATA VALIDATION TABLE 

PARAMETER 
METHOO 
REFERENCE 

METHOO 
DESCRIPTION LAB 

Mercury 

TCC 

(EPA METHODS) (6) 

245.1 

415.2 

DETECTION STANDARD 
LEVEL DEVIATION 

Manual cold vapor technique. Possible 
interferences from sulfide, copper. 
chlorides, volatile organics. 

UV promoted, persulfate oxidation. 
Sum of purgeable and nonpurgeable 
organic carbon. Method applies only to 
soluble or <02 mm sized carbonaceous 
matter. 

See(2) See(2) 

fXH 0.2 ug/L 

fXH 50 ug/L 

See(3) 

0.16 ug/L* 

0.13 mg/L' 

COMMENTS 

'at 0.35 ug/L Hg concentr 
sample by acidification to 
Interference from sulfide>2 
chlorides, and volatile org 

'using raw river water of 
10 replicates in single lab 
sample may cause errone 

Analyze within 2 hr. or add 



Data Validation Table 

ONONDAGA LAKE STUDY-QUALITY CONTROL 
DATA VALIDATION TABLE 

PARAMETER 
METHOD 
REFERENCE 

METHOD 
DESCRIPTION LAB 

DETECTION 
LEVEL 

STANDARD 
DEVIATION COMMENTS 

Calcium 

Sodium 

Potassium 

Magnesium 

Copper 

Chromium 

Iron 

Manganese 

Zinc 

(EPA METHODS) (6) 

215.1* 

273 .1* 

258 .1* 

242 .1* 

220 .1* 
220.2** 

218 .1* 
218.2** 

236 .1* 
236.2** 

243 .1 * 
2 4 3 . 2 " 

289 .1* 

1975-JULY 1987 See (2) See (7) See (7) 

* Direct Aspiration Atomic Absorption (AA). 
Sample is aspirated and atomized In a flame. 
Light beam from lamp whose cathode is made 
of element to be determined is directed through 
(lame. Absorption of light energy determines 
concentration. 

** Furnace Technlc. Used In conjunction with 
AA spectrophotometer. A representative 
portion ol sample is evaporated to dryness, 
charred, and atomized. Same technlc as Flame 
AA except use furnace In Heu of flame. 

'Limited to metals In s 
through some form of sa 
need complete charact 
acid digest suspended 

"Use of small samples 
concentrations is possi 

Lead 

Cadmium 

239 .1* 
239 .2* * 

213.1* 
213 .2* * 



Data VallQo„on Table 

ONONDAGA LAKE STUDY-QUALITY CONTROL 
DATA VALIDATION TABLE 

PARAMETER 
METHOD 
REFERENCE 

METHOD 
DESCRIPTION LAB 

DETECTION STANDARD 
LEVEL DEVIATION COMMENTS 

Calcium (11) 

Sodium (11) 

Chromium 

Iron 

Zinc 

Lead 

Cadmium 

(EPA METHODS) (6) 

200.7 

200.7 

Potassium (11) 200.7 

Magnesium (11) 200.7 

Copper 200.7 

200.7 

200.7 

Manganese 200.7 

200.7 

200.7 

200.7 

JULY 1987-1990 (8) 

For all trace elements: 
Measurement ol atomic emission by an 
optical spectroscopic technique. Char
acteristic ^atomic-line emission spectra 
are produced by an inductively coupled 
plasma (ICP). Use appropriate sample 
preservation lor data type desired; 
dissolved, suspended, or total. 

See description above 

See description above 

See (2) See (9) See (10) 

0CH 10 ug/ L NA 

DCH 29 ug/L NA 

DCH NA 

Appropriate steps must b 
interferences esp. when d 
mg/L. Chromic acid may b 
organic deposits Irom gl 

'highly dependent on op 
and plasma position. 

DCH 

DCH 

DCH 

DCH 

DCH • 

DCH 

DCH 

DCH 

30 ug/L 

6 ug/L 

7 ug/L 

7 ug/L 

2 ug/L 

2 ug/L 

42 ug/sL 

4 u g / L 

NA 

5.1 ug/L* 
40 ug/L" 
7.9 ug/L '" 

38 ug/L' 
18 ug/L" 
3.3 ug/L '" 

3 ug/L* 
15 ug/L" 
6.0 ug/L '" 

2.7 ug/L' 
6.7 ug/L" 
3.3 ug /L '" 

5.6 ug/L' 
45 ug/L" 
9.4 ug/L '" 

16 ug/L' 
32 ug/L" 
14 ug/L '" 

12 ug/L' 
16 ug/L" 
16 ug/L '" 

'at 250 ug/LCu 
"at 11 ug/L Cu 
'"at 70 ug/L Cu 

'at 150 ug/L Cr 
"at 10 ug/L Cr 
' " a t 50 ug/L Cr 

'at 600 ug/L Fe 
"at 20 ug/L Fe 
•"at 180 ug/L Fe 

•at 350 ug/L Mn 
"at 15 ug/L Mn 
" 'a t 100 ug/L Mn 

'at 200 ug/L Zn 
"at 16 ug/L Zn 
' "a t 80 ug/L Zn 

'at 250 ug/L Pb 
"at 24 ug/L Pb 
' "a t 80 ug/L Pb 

•at 50 ug/L Cd 
"at 2.S ug/L Cd 
' "a t 14 ug/L Cd 



Data Validation Table 

(1) Standard Methods for the Examination of Water and Wastewater 
13th ED. 1971,14th ED. 1976 and 15th ED. 1980 

(2) N.Y.S. Dept of Health (DOH), Wadsworth Center for Laboratories and Research, Albany, N.Y. 
(3) Standard deviation from method reference. See Appendix, for standard deviations from DOH, Albany. 
(4) Prior to 1985 only the MF method was used. In 1985 only the MPN method was used. 

Beginning in 1986 only sample points 1,8,9 & 11 employed both methods. 
(5) N.Y.S. Dept. of Health (DOH), Wadsworth Center for Laboratories and Research, Syracuse, N.Y. 
(6) Standard Methods for Chemical Analysis of Water and Wastes 

EPA-600/4-79-020. Rev. Mar. 1983. 
(7) See Table 1 in Appendix, for Atomic Absorption Concentration Ranges using Direct Aspiration & Furnace Technics. 
(8) Prior to 1987, the Direct Aspiration Atomic Absoption and Graphite Furnace methods were employed. 

Currently the Graphite Furnace Method Is used when a smaller detection level Is required than the ICP method provides. 
(9) Estimated detection limits from method reference using conventional pneumatic nebulization. 

Actual working detection limits are sample dependent. 
(10) Mean % relative standard deviation results from method reference. Three samples analyzed by seven labs applying 

ICP method to acid-distilled water matrices dosed with various metal concentrates. 
(11) The ICP method (200.7) began In 1988 (as opposed to 1987) for these elements. 
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TABLE 1 

Atomic Absorption Concentration Ranges'" 

Direct Aspiration Furnace Procedure'4*" 

Metal 

Aluminum 
Antimony 
Arsenic1" 
Barium(p) 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cold 
Iridium(p) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury'" 
MolybdenunKp) 
Nickel(p) 
Osmium 
Palladium(p) 
PUtinum(p) 
Potassium 
Rhenium(p) 
Rhodium(p) 
Ruthenium 
Selenium1" 
Silver 
Sodium 
Thallium 
Tin 
Titanium (p) 
Vanadium (p) 
Zinc 

Detection 
Limit 
mg/1 

0.1 
0.2 
0.002 
0.1 
0.005 
0.005 
0.01 
0.05 
0.05 
0.02 
0.1 
3 
0.03 
0.1 
0.001 
0.01 
0.0002 
0.1 
0.04 
0.3 
0.1 
0.2 
0.01 
5 
0.05 
0.2 
0.002 
0.01 
0.002 
0.1 
0.8 
0.4 

o-2 ,„ 
0.005 

Sensitivity 
mg/1 

I 
0.5 
-
0.4 
0.025 • 
0.025 
0.08 
0.25 
0.2 
0.1 
0.25 
8 
0.12 
0.5 
0.007 
0.05 
-
0.4 
0.15 
1 
0.25 
2 
0.04 

' 15 
0.3 
0.5 
-
0.06 
0.015 
0.5 
4 
2 
0.8 
0.02 

Optimum 
Concentration 

5 
1 
0.002 
1 
0.05 
0.05 
02 
0.5 
0.5 
<X2 
0.5 

20 
0.3 
I 
0.02 
0.1 
0.0002 
1 
0.3 
2 
0.5 
5 
0.1 

SO 
1 
1 
0.002 
0.1 
0.03 
1 

10 
5 
2 
0.05 

Range 
mg/1 

« 
-
-
-
-
-
-
-
-
-
_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

" 

50 
40 

0.02 
20 

2 
2 
7 

10 
5 
5 

20 
500 

5 
20 
0.5 
3 
0.01 

40 
5 

100 
15 
75 
2 

1000 
30 

so 
0.02 
4 
I 

20 
300 
100 
100 

1 

Detection 
Limit 
ug/1 

3 
3 
1 
2 
0.2 
0.1 
-
1 
I 
1 
1 

30 
1 
l 

• • -

0.2 
-
1 
1 

20 
5 

20 
-

200 
5 

20 
2 
0.2 
-
1 
5 

10 
4 
0.05 

Optimum 
Concentration 

20 
20 

5 
10 

I 
0.5 
-
5 
5 
5 
5 

100 
5 
5 
-
1 
-
3 
5 

50 
20 

100 

500 
20 

100 
5 
I 
-
5 

20 

so 
10 
0.2 

Range 
ug/1 

. 
-
-
-
-

• -

-
-
-
-
-
-
-

-

-
-
-
-
- • 

-
-
-
-
-

-
-
-
-

200 
300 
100 
200 

30 

1° 
-

100 
100 
100 
100 

1500 . 
100 
100 

-
30 
. 

60 
50 

500 
400 

2000 

5000 
400 

2000 
100 
25 
-

100 
300 
500 
200 

4 

(1) The concentrations shown are not contrived values and should be obtainable with any satisfactory atomic absorption 
spectrophotometer. 

(2) Gaseous hydride method. 
(3) Cold vapor technique. 
(4) For furnace sensitivity values consult instrument operating manual. 
(5) The listed furnace values are those expected when using a 20 «l injection and normal gas flow except in the ease of arsenic and 

selenium where gas interrupt is used. The symbol (p) indicates the use of pyrolytic graphite with the furnace procedure. 

METALS-3 

D-XXIII-8 9/89 
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UPSTATE FRESHWATER INSTITUTE 

Field and Analytical Methods 1991 

A. Field Measurements 

Parameter * Unit Performance 

Dissolved Oxygen 

Temperature 

pH 

Specific Conductance 

Seech.i Disk 
Transparency 

Irradianoe (Light) 
Broad Band 

Downwelling Cosine 
Upwelling Cosine 
Downwelling Scaler 
Upwelling Scaler 

Spectral 

X-Y Location 

Depth 

Hydrolab Surveyor 3 

Hydrolab Surveyor 3 
ASTM Standard Thermometer 

Hydrolab Surveyor 3 

Hydrolab Surveyor 3 

20 cm. Black and White 
Quadrat Disc 

LI-COR Model LI-1000 
LI-COR Model LI-1925 
LI-COR Model LI-1925 
LI-COR Model LI-1935A 
LI-COR Model LI-1935A 
LI-COR Model LI-1800 
SITEX LORAN Model 57 

SITEX Depth Finder 
Model HE-32MK2 

±0.2 mg/1 

± 0.15 *C 

± 0.2 pH units 

± 1 % of range 

1% full scale 

1% full scale 

± 60 ft. 

± 0.5 ft. 

B. Sample Handling and chemical Analysis 

Parameter Sample 
Processing 

Preservation 
Storage 

Reference 

PH 

alkalinity 

turbidity 

acidified turb. 

acidified to 
pH = 4.3 

acidified to 
pH - 4.3 

opaque bottles, 
analyzed same day 

opaque bottles, 
analyzed same day 

opaque bottles, 
analyzed same day 

opaque bottles, 
analyzed same day 

S t d . Methods I1 
4 5 0 0 - H T B . 

Std. Methods 
2320 B. 

Std. Methods 
2130 B. 

Effler and 
Johnson 
( 1 9 8 7 ) 

1 
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chloride 

suspended solids 

opaque bottles/ 
analyzed same day 

filtered same day 

USEPA (1983) 
525.3 

Std. Methods 
4540 D & E 

dissolved oxygen BOD bottle 
filled with
out introduction 
of air 

fixed as per Std. Std. Methods 
4500-O C. 

total phosphorus digestion by 
Std. Method 
4500-P B. 

glass bottles 
acidified (pH<2) 

std. Methods 
4500-P E. 

total dissolved 
phosphorus 

digestion by 
Std. Method 
4500-P B. 

glass bottles 
acidified (pH<2) 

Std. Methods 
4500-P E. 

soluble reactive 
phosphorus 

filteration 
via Std. 
Methods 

glass bottles 
analyzed same day 

Std. Methods 
4500-P E. 

Chlorophyll & retained on 
glass fiber 
filters 
934-AH 

preserved with 
MgCC-3, frozen 
- 10*C. 

Strickland 
and Parsons 
(1972) 

nitrite nitrogen 

nitrate nitrogen 
(nitrate+nitrite) 

filtered 
.45 cellulose 
acetate filts. 

filtered 
. 45/im cellulose 
acetate filts. 

frozen at -10 
•c. 

frozen at -10 

Strickland 
and Parsons 
(1972), II.7 

Strickland 
and Parsons 
(1972), II.6 
modified1 

TKN 

Particulate Org. 
nitrogen 

retained on 
934-AH glass 
fiber filter-

frozen at -10 *C 

frozen at -10*C 

Std. Methods 
4500-Notg C. 

Std. Methods 
4500-Norg C. 

ammonia nitrogen filtered frozen at -10*C 
.45pm cellulose 
acetate filters 

Soloranzo 
( 1 9 6 9 ) and 
Strickland 
and Parsons 
(1972) I I . 9 
modified^ 

gelbstoff 
(color) 

filtered analyzed same day 
.4 5/zm cellulose 
acetate filters 

spectrotnetric 
(400-700nm), 
Kirk (1976) 

2 
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particle 
absorption 
spectra 

ferrous iron 

dissolved methane 

sulfate 

sulfide 

cone, by analyzed same day 
centrifugation 

collected in analyzed same day 
dark air tight 
BOD bottles 

collected in analyzed same day 
gas tight BOD 
bottles 

supernatant stored at 4*C 
from sulfide 
precipitation 
analyzed. 

precipitated analyzed same day 
with zinc 
acetate in BOD 
bottles 

spectrometric 
(400-750mn) , 
Weidemann and 
Bannister 

Heaney and 
D a v i d s o n 
(1977) 
spectrophotometri 
Fendinger and 
Addams (1986) 
Rudd e t . a l 
(1974) 

Std. Methods. 
4500-SO, E. 

Std. Methods 
4500-S 2 ' 

1 N i t r a t e method i s modified u t i l i z i n g HACH Co. cadimum "p i l lows" 
which are added d i r e c t l y to each sample, shaken and then removed by 
f i l t r a t i o n , r a t h e r than the conventional cadimum reduc t ion column 
sited- in most methods for t h i s chemical parameter. 
2 Ammonia method i s m o d i f i e d by u t i l i z a t i o n of a d i f f e r e n t 
formula t ion of t he buf fer s o l u t i o n which does not have a yellow 
c o l o r t o i n t e r f e r e wi th s p e c t r o p h o t o m e t r i c r e a d i n g s a t lower 
concent ra t ions . Auer (1979). 
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C-32 
OXYGEN METER CORRECTION PROTOCOL 

1979 

Wet DO measurements were taken at Om on 10 days during the field 
season. . A correction factor was calculated by dividing the wet 
DO measurement by the meter DO measurement. The meter DO 
measurements were corrected by multiplying the meter DO by the 
seasonal average correction factor, 1.043. 

1980.1981.1985 

ml Dichromate 
1. = Correction Factor #1 

Avg. ml Thio 

2. ml Thio used to titrate wet DO/meter DO • Correction 
Factor #1 = Correction Factor #2 

3. Meter DO • Correction Factor #2 = Corrected DO 

Meter DO measurements were corrected by this method during the 
period 1980,1981,1985. Correction Factor #1 represents a 
seasonal average. 

Average Correction Factor #1 1980 0.973+0.022, n = 7 

1981 0.993+0.049, n - 3 

1985 0.957+0.023, n - 3 

When wet DO measurements were not available an average seasonal 
Correction Factor #2 was used, noted by a * in the tables and 
worksheets. 

Average Correction Factor #2 1980 1.112+0.126 

1981 1.092+0.123 

1985 0.948±0.045 

1986-199Q 

ml Dichromate 
1. • Correction Factor #1 

Avg. ml Thio 

2. Avg. ml Thio used to titrate DO • Correction Factor #1 

Corrected Wet DO 

1 



C-33 

Corrected Wet DO 
3. « Correction Factor #2 

Meter DO 

4. Meter DO•• Correction Factor #2 = Corrected DO 

Meter DO measurements were corrected by this method during the 
period 1986-1990. When wet DO measurements were not available an 
average seasonal Correction Factor #2 was used, noted by a * in 
the tables and worksheets. 

Average Correction Factor #2 1986 0.952+0.076 

1987 0.929±0.068 

1988 0.952+0.074 

1989 0.998+0.105 

1990 0.922±0.039 

Wet DO profiles were corrected using Correction Factor #1. 

2 



C-34 
CHLORIDE CORRECTION PROTOCOL 

1. Chloride standard - 1 g-L"1 • 1000 mg^L"1 

Amount of Cl" present in standard (mg) = Cl~ standard (mg^L"1) 

x Volume of Cl" standard used in titration (L) 

2. Volume of Hg(N03)2 titrant used to reach endpoint of standard 

mg Cl" 

ml titrant 
mg Cl^ml"1 of titrant 

3. Chloride concentration 

Amount of Cl" present in sample (mg) = mg Cl'^ml"1 of titrant 

x Volume of Hg(N03)2 titrant used per sample (ml) 

Cl" concentration (mg'L"1) in the sample = Divide Cl" (mg) by 

volume of sample titrated (L) 



C-35 
SULFIDE CORRECTION PROTOCOL 

Samples for sulfide analysis samples were collected in acid 
washed 300 ml BOD bottles containing 5 ml of zinc acetate 
solution (28% by weight) and fixed with 2 ml of 6N sodium 
hydroxide. Flocculant material was allowed to settle, and the 
supernatant liquid was siphoned off prior to titrimetric 
analysis.... Modifications to the APHA (1985) iodometric technique 
are as follows: iodine solution was added to the samples as 
needed to react with the collected sulfide and 3 ml of 6N 
hydrochloric acid was added to dissolve the precipitate material. 
The sample was titrated with 0.025 N sodium thiosulfate until a 
light yellow color was obtained. Starch indicator was then added 
and the sample was titrated to a clear endpoint. 

Factor #1 - Iodine Solution Correction Factor 

example: 20 ml of Iodine requires 19 ml of Thio to 
reach the end point v 

(19/20)'Factor #2 • Factor #1 

Factor #2 = 0.966 (see below) 

(19/20)»0.966 - 0.918 

Factor #2 - Thio Solution Correction Factor 

example: 20 ml of Potassium Dichromate requires 20.7 
ml of Thio to reach the end point 

(20/20.7) = 0.966 

Sulfide Concentration (mg/L) 

S • (ml Iodine•Factor #1 - ml Thio'Factor #2) • 400 

300 ml 

American P u b l i c Heal th A s s o c i a t i o n , American Water Works 
A s s o c i a t i o n , and Water P o l l u t i o n Control Federat ion . 1985. 
Standard Methods for the Examination of Water and Wastewater. 
16th Edition. American Public Health Association, Washington, 
D.C., 1268 pp. 



C-36 
FERROUS IRON CALCULATION 

Ferrous iron concentrations were calculated using the method 
described in Heaney and Davison, 1977. The calibration curve 
using a 4cm cell yields a slope of 20 mg/L and a 1cm cell yields 
a slope of 80 mg/L. A 4cm cell was used during 1980, 1981, 1985, 
1986 and 1988; a 1cm cell was used during 1989 and 1990. 

' 4 

Example calculation: 

Sample absorbance - (Reagent blank + Sample blank) - Corrected 
absorbance. 

If a 4cm cell is used then, 

Iron concentration (mg/L) = 20 • Corrected absorbance 

If a 1cm cell is used then, 

Iron concentration (mg/L) «= 80 • Corrected absorbance 

Heaney, S.I. and W. Davison. 1977. The determination of Ferrous 
iron in natural waters with 2,2' bipyridyl. Limnology and 
Oceanographyr 22: 753-760. 
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APPENDIX D 
Time Series Plots 

Page Numbers: 

Agency 
Depth Range (meters) 
Months 

Temperature 
Dissolved Oxygen 
BOD 
Field pH 
Lab pH 
Alkalinity 
Hardness 
Total Inorganic C 
Total KJeldahl N 
Part Kjeldahl N 
Filt Kjeldahl N 
Organic N 
Ammonia N 
Nitrate N 
Nitrite N 
Nitrite+Nitrate N 
Total P 
Total Dissolved P 
Total Inorganic P 
Sol Total Inorg P 
Ortho P 
Soluble Ortho P 
Fid Conductivity 
Lab Conductivity 
Chloride 

* 

* 
* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Total Dissolved Solids 
Total Solids 
Total Susp Solids 
T Volatile Solids 
Vol Suspended Solids 
Total Organic Carbon 
Filtered Organic Carbon 
Sodium 
Calcium 
Magnesium 
Potassium 
Secchi Depth 
Chl-a (Lorenzen) 
Chl-a (Parsons) 
Total Chlorophyll 
Phaeopigments 
Total Coliform 
Fecal Coliform 

* 
* 
* 
* 
* 

Fecal Streptococcus 
Turbidity 
Copper 
Cadmium 
Zinc 
Lead 
Mercury 
Sulfate 
Sulfide 
Methane 
Manganese 
Iron 
Silicon Dioxide 

* 
* 
* 
* 

D&S 
0-6 
All 

1 
1 
1 
1 

1 

1 
2 
2 
2 
2 
2 
2 
3 

3 

3 
3 
3 
3 
4 

4 

4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 

6 
6 
6 
6 

7 
7 
7 
7 
7 
7 
8 

8 
8 
8 

D&S 
12-18 

June-Sept 

9 
9 
9 
9 

9 

9 
10 
10 
10 
10 
10 
10 
11 

11 

11 
11 
11 
11 
12 

12 

12 
12 
12 
12 
13 
13 
13 
13 
13 
13 

14 
14 
14 
14 
14 
14 
15 

15 
15 
15 

UFI 
0-6 
All 

16 
16 

16 

17 
17 
17 

17 
17 

17 

16 

18 
18 
18 
18 
18 

16 
18 

UFI 
12-18 

June-Sept 

19 
19 

19 

20 
20 
20 

20 
20 

20 

19 

19 
21 
21 

19 

DOH 
0 

All 

22 
22 

22 
22 
22 
22 

23 

23 
23 
23 
23 
23 

24 
24 
24 
24 

24 
24 
26 
26 
25 

25 
25 

25 

* Data Verified 
Others not screened for methodological problems or transcription errors 



Key to Box Plot Symbols 

Box Plots Summarize Distribution of Values Within Each Year. 

90th Percentile. 

75th Percentile 

50th Percentile 

25th Percentile 

.Upper 90% C.L. for Median 

'Median 

Lower 10% C.L. for Median 

10th Percentile 
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APPENDIX E 
Hydrologic Data 

E-1 Daily Time Series Plots 

E-2 Monthly Runoff and Lake Elevation 

E-3 Monthly Total Flow and Mean Lake Elevation Listings 
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monthly tributary flows (cfs-days) 
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11417 
9950 
3954 
2960 
2028 
1547 
1160 
1319 
2090 
3525 
2281 
11040 
5862 
4980 
3617 
2111 
1432 
1163 
3245 
9405 
8533 
6588 
5143 
4083 
11149 
8460 
3818 
4922 
3463 
1879 
1799 
1476 
3032 
4100 
3162 
4719 
3803 
13890 
9809 
3370 
1633 
1350 
1358 
1215 
2215 
6516 
2733 
9815 
6629 
12148 
10089 
4464 
3261 
3532 
2524 
2107 
3177 
8615 
5812 
6538 
9326 
5650 
2989 

DORWIN 
3344 
1774 
1046 
923 
1380 
1710 
3126 
2950 
2163 
1465 
10323 
7375 
2342 
1789 
1221 
787 
562 
815 
1473 
2600 
1517 
8785 
3963 
3364 
2131 
1213 
683 
596 
2433 
8270 
6074 
3998 
3666 
2616 
8749 
6965 
2657 
3512 
1699 
884 
961 
881 
2299 
3331 
2426 
3859 
2893 
11570 
7725 
2322 
883 
726 
644 
658 
1382 
5839 
2183 
9012 
4835 
10256 
7785 
3283 
2119 
2811 
2030 
1604 
2626 
7768 
4684 
6110 
7611 
3865 
1921 

HIAWA 
321 
226 
138 
125 
168 
176 
200 
260 
206 
181 
927 
714 
301 
396 
232 
187 
261 
262 
157 
202 
157 
571 
265 
183 
149 
137 
133 
130 
181 
577 
329 
298 
317 
196 
738 
409 
236 
228 
139 
109 
124 
117 
158 
161 
137 
217 
187 
922 
696 
250 
149 
133 
167 
122 
231 
430 
186 
539 
420 
711 
532 
314 
286 
211 
141 
142 
154 
422 
368 
367 
549 
305 
197 

LEY 
910 
612 
508 
666 
872 
719 
933 
831 
556 
513 
3033 
1307 
687 
1045 
356 
262 
428 
507 
651 
857 
429 
2485 
776 
675 
759 
389 
337 
562 
1093 
2998 
2059 
1244 
908 
886 
2801 
1495 
776 
1313 
688 
333 
549 
217 
1168 
1263 
979 
1232 
1023 
5355 
1695 
1105 
428 
424 
577 
424 
995 
3264 
585 
2835 
1786 
1757 
2137 
773 
1182 
915 
473 
515 
1016 
2602 
1123 
1749 
1753 
900 
706 

LAKEL 
6182 
4265 
3815 
3666 
4196 
4696 
5824 
6117 
5366 
4198 
11401 
10684 
4465 
3221 
2652 
1900 
1684 
2146 
2892 
4217 
3019 
8907 
6196 
4736 
3239 
1579 
1369 
1488 
2609 
9674 
9450 
7941 
8822 
4632 
9552 
7540 
3378 
4359 
3235 
2740 
2593 
1720 
2427 
3016 
2995 
4275 
3463 
12331 
11933 
2928 
1673 
1894 
1646 
1893 
3588 
7446 
2537 
7786 
5508 
10750 
8553 
4212 
3044 
6103 
3514 
3045 
3095 
8560 
8704 
8045 
9580 
4491 
2938 

RUNOFF 
1.41 
0.75 
0.44 
0.39 
0.58 
0.72 
1.31 
1.24 
0.91 
0.62 
4.34 
3.10 
0.98 
0.75 
0.51 
0.33 
0.24 
0.34 
0.62 
1.09 
0.64 
3.69 
1.67 
1.41 
0.90 
0.51 
0.29 
0.25 
1.02 
3.48 
2.55 
1.68 
1.54 
1.10 
3.68 
2.93 
1.12 
1.48 
0.71 
0.37 
0.40 
0.37 
0.97 
1.40 
1.02 
1.62 
1.22 
4.86 
3.25 
0.98 
0.37 
0.31 
0.27 
0.28 
0.58 
2.45 
0.92 
3.79 
2.03 
4.31 
3.27 
1.38 
0.89 
1.18 
0.85 
0.67 
1.10 
3.26 
1.97 
2.57 
3.20 
1.62 
0.81 

ELEV 
362.85 
362.74 
362.75 
362.84 
362.92 
362.85 
363.14 
363.48 
363.01 
362.53 
363.42 
364.57 
363.02 
362.94 
362.82 
362.69 
362.75 
362.74 
362.78 
363.17 
362.64 
363.70 
363.21 
362.78 
362.90 
362.88 
362.90 
362.79 
362.97 
363.39 
364.68 
363.52 
362.91 
363.10 
363.87 
363.68 
362.76 
363.22 
362.92 
362.79 
362.72 
362.78 
362.89 
363.00 
362.79 
362.86 
362.71 
364.29 
365.03 
362.85 
362.75 
362.84 
362.82 
362.74 
362.96 
363.80 
362.89 
363.79 
363.29 
364.69 
364.28 
363.48 
362.92 
362.94 
362.80 
362.86 
363.10 
363.45 
363.44 
363.26 
363.62 
362.89 
362.86 



YEAR MONTH SPENCER 
85 
85 
85 
85 
85 
85 
85 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
90 
90 
90 
90 
90 
90 
90 
90 
90 

6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
9 

2215 
1908 
1213 
1512 
1925 
5640 
4642 
5035 
5887 
10415 
7178 
4703 
5309 
4168 
4483 
3082 
4388 
6094 
8638 
4454 
2410 
9754 
10158 
2763 
2171 
1531 
1146 
1741 
1742 
2260 
3947 
3373 
4177 
6427 
5550 
4572 
2022 
2693 
1661 
1481 
2138 
5216 
3161 
3585 
3572 
5368 
7428 
8297 
8067 
3771 
2577 
4709 
6401 
7565 
4366 
8510 
12400 
8616 
10913 
11250 
4107 
2769 
2522 
1992 

E-6 

DORWIN 
1349 
923 
625 
1008 
1123 
3792 
3704 
4620 
5229 
9005 
5552 
3548 
3772 
2057 
2598 
1475 
3453 
5158 
7505 
3493 
2179 
8146 
7302 
2268 
1347 
1041 
643 
1033 
1294 
1747 
3084 
2699 
3439 
5354 
4312 
3583 
1250 
1699 
1058 
854 
1494 
4512 
2623 
2970 
3081 
4461 
5932 
6505 
7691 
3101 
1781 
3760 
4979 
6333 
3621 
7064 
10909 
6715 
9024 
9340 
2920 
1888 
1586 
1304 

HIAWA 
196 
212 
185 
229 
123 
191 
192 
277 
311 
619 
484 
285 
384 
219 
240 
187 
242 
340 
521 
274 
182 
498 
523 
237 
194 
171 
134 
210 
156 
162 
172 
195 
210 
321 
265 
242 
171 
260 
160 
150 
143 
135 
159 
168 
189 
267 
346 
387 
281 
194 
136 
328 
329 
319 
221 
410 
714 
549 
667 
635 
292 
271 
355 
194 

LEY 
839 
562 
380 
731 
647 
1730 
1050 
1469 
1435 
2869 
1897 
1154 
1175 
849 
799 
1350 
1667 
1804 
1990 
882 
488 
2058 
1484 
394 
863 
471 
255 
873 
627 
1091 
1418 
909 
1304 
2114 
2116 
1299 
562 
1240 
713 
458 
790 
1302 
572 
617 
860 
1500 
1611 
1730 
1537 
753 
720 
1325 
1302 
1607 
583 
2022 
2760 
2478 
2419 
2255 
702 
824 
1274 
753 

LAKEL RUNOFF ELEV 
2244 0.57 362.91 
1511 0.39 362.83 
886 0.26 362.62 
989 0.42 362.72 
1351 0.47 362.83 
4300 1.59 363.23 
4406 1.56 363.41 
3639 1.94 363.24 
4079 2.20 363.50 
8575 3.78 364.12 
8366 2.33 363.66 
5165 1.49 362.87 
5645 1.59 363.31 
1758 0.86 363.14 
3192 1.09 363.12 
2377 0.62 362.90 
5223 1.45 363.25 
5381 2.17 363.24 
9888 3.15 363.84 
5695 1.47 363.33 
3214 0.92 362.66 
8575 3.42 363.32 
8629 3.07 363.74 
2746 0.95 362.84 
2151 0.57 363.00 
1646 0.44 362.96 
1299 0.27 362.76 
1984 0.43 362.91 
2029 0.54 362.95 
2979 0.73 363.02 
3918 1.30 363.45 
3023 1.13 363.00 
2684 1.45 363.04 
4209 2.25 363.00 
4753 1.81 363.11 
3844 1.51 363.13 
1889 0.53 362.86 
2689 0.71 362.91 
1617 0.44 362.81 
1376 0.36 362.82 
1873 0.63 362.98 
3527 1.90 363.30 
3097 1.10 363.08 
2767 1.25 362.86 
2408 1.29 362.90 
3932 1.87 363.07 
5364 2.49 363.53 
10007 2.73 364.36 
8112 3.23 363.58 
3063 1.30 363.00 
1895 0.75 362.93 
3473 1.58 362.94 
5120 2.09 363.09 
7325 2.66 363.37 
4927 1.52 362.81 
5942 2.97 363.05 15385 4.58 364.47 11428 2.82 364.27 12966 3.79 364.17 11036 3.92 364.21 3910 1.23 363.11 2938 0.79 362.92 1921 0.67 362.78 1618 0.55 362.84 



Page Numbers: 

Agency 1 
Agency 2 
Depth Interval (m) 

Dissolved Oxygen 
Temperature 
Chloride 
Alkalinity 
Field Conductivity 
Field Cond / Lab Cond 
Field pH 
Lab pH 
Field pH / Lab pH 
Total P 
Total Inorg P / Total P 
Ortho P / S Ortho 
Nitrate N 
Nitrite N 
Total Kjeldahl N 
Ammonia N 
Secchi Depth 
Chlorophyll-a 
Phaeophytin 
Sulfide 
Sulfate 

APPENDIX F 
Agency Contrasts 

D&S 
DOH 
0-1 

1 
5 
9 
13 
14 

16 

18 
23 
27 

32 
36 
40 
41 
45 

UFI 
DOH 
0-1 

2 
6 
10 

17 
19 
24 

33 
37 

42 
46 

D&S 
UFI 
0-3 

3 
7 
11 

20 
25 
28 
30 
34 
38 

43 
47 
48 
49 

51 

D&S 
UFI 
12-20 

4 
8 
12 

21 
26 
29 
31 
35 
39 

44 

50 
52 

DOH 
DOH 
0-1 

15 

22 





o lines = stratum 1, symbols • stratum 2 

o 

8 

82 

o 
CM 

S o 
CO 

1 1 1 1 1 

75 77 79. 
- i 1 1 1 1 1 1 1 

83 85 87 89 81 

o stratum 2 - stratum 1, scale « linear 
(Ml 
»—• 

O 
00 

«-* 
o 

5*' 
+» 
40 
C 

OTo 
„ o 
CM 

s -° 

o 
CO" 

o 
* CM T 

• • 
• 

• 

• 

• 
• 

• 

„ 
• 

• 

• 
• 

' 

• 

• 

• 

• 

• 
• 

• 

• • 

• 

m 

' ' 

• • 

' 

• 

• 

79 81 83 85 87 89 

Lake South. Depth 0-1 H: Stratum 1 = D&S. 2 = D 

time Increment » 7 days 

Stratum It DO dissolved oxygen - meter ( 

depth range: .0 1.0 station ran 

Stratum 2: DO dissolved oxygen - meter ( 

depth range: .0 1.0 station ran 

paired obs = 
r2 
gm slope • 
bias test » 
sign test » 

s ta t is t ic 
mean 
std dev 
median 

41. 
.29>1. 
.952. 

1.126. 
-2.655. 

str at 1 
8.717 
4.069 
7.700 

total obs 
test scale 
prob (»1) 
prob 1=0) 
prob («0) 

strat 2 
9.843 
3.872 
9.900 

* 3112 
• linear 
- .709 
- .062 
- .008 

strat 2-1 
1.126 
3.803 

.800 

o 11ns: y>x, r2« .294, gm slope* .952 (p-1: .709) 
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0.0 il.O 8.0 12.0 16.0 20.0 24.0 
Stratum 1 



o line* « etratum 1, symbol* » stratum 2 
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Lake South. Depth 0-1 H: Stratum 1 = UFI. 2 = 
time increment • 7 days 

Stratum It DO dissolved oxygen - meter 
depth range: .0 1.0 station ra 

Stratum 2i DO dissolved oxygen - meter 
depth range: .0 1.0 station ra 

total obs - 1011 
teet scale • linear 
prob(-l) - .361 
prob(»0) « .586 
prob(«0) - 1 . 0 0 0 

etrat 2 etrat 2-1 
10.601 .251 
3.785 3.2U1 
9.900 -.024 

paired obe 
r2 
gm slope 
bias teet 
sign teet 

s ta t i s t i c 
mean 
std dev 
median 

m 

a 

a 

m 

• 

52. 
.356. 

1.118. 
.251. 
.000. 

etrat 1 
10.350 
3.387 

10.263 

o line: y»x, r2» .356, gm elope' 1.118 (p»l: .361) 
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Stratum 1 



o lines • stratum 1, symbols = stratum 2 
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o stratum 2 - stratum 1, scale » linear 
CM "I 

O 

00 

o 
3 * 

O 

o 

o 
ar 
i 

o 
00 " 

1 

o 

• 

• 
• 

• •• 
• % 

• 

I 

• 

• 

• 
• 

• 

• 
• 
• 
• . 
• 

• 

• 

f • 

• 

• 
• 

>• 
•• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 
• 

• • • 

• • 
• 

• 

• • 

* 
"." 
• 

•• 
• 

• 

• 
• 

•• 
- •• 

• 
• 

• • 

• 

. 
* • • 

• 
• 

• 

• 
• • 

*• 
'»". 

• 

• 
78 80 82 8*4 

Lake South, Depth 0-3 Hi Stratum 1 = D4S, 2 = U 
time increment • 7 days 

Stratum It DO dissolved oxygen - meter 
depth rangei .0 3.0 station ran 

Stratum 2i DO diesolved oxygen - meter 
depth rangei .0 3.0 station ran 

paired obs 
r2 
gm elope 
bias tsst 
sign tsst 

s ta t is t ic 
msan 
std dev 
median 

• 

m 

m 

» 
" 

129. 
.311. 

1.080. 
.1126. 

- .440. 

etrat 1 
8.933 
3.049 
8.450 

total obs 
teet scale 
prob («1) 
prob (»0) 
prob («0) 

etrat 2 
9.359 
3.291 
9.313 

- 2243 
• linear 
- .302 
« .093 
- .660 

etrat 2-1 
.426 

2.891 
.100 

o l lnei y»x, r2» .341, gm elope* 1.080 (p«ls .302) 
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to 
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CD 
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"0.0 4.0 8.0 12.0 16.0 20.0 24.0 
Stratum 1 



o lines * stratum 1, symbols » stratum 2 
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stratum 2 - stratum 1. seals • linear 
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Lake South. Depth 12-20 M: Stratum 1 = 04S. 2 = 
time increment • 7 days 

Stratum It DO dissolved oxygen - meter 
depth range: 12.0 20.0 station ran 

Stratum 2: DO dissolved oxygen - meter 
depth range: 12.0 20.0 station ran 

paired obs < 
r2 
gm slope > 
bias test > 
sign test • 

s ta t is t ic 
mean 
std dev 
median 

130. 
.788. 

1.009. 
- .777. 
6.605. 

strat 1 
2.713 
3.334 

.900 

total obs 
test scale 
probl ' l ) 
prob («0) 
prob («0) 

etrat 2 
1.936 
3.363 

.000 

- 4424 
• linear 
• .825 
- .000 
- .000 

strat 2-1 
-.777 
1.586 
-.400 

o l ine: y»x, r2> .788, gm slope' 1.009 (p-1: .825) 
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Stratum 1 
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o l i n e s » stratum 1, eymbole • stratum 2 
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Lake South. Depth 0-1 Hi Stratum 1 = 04S. 2 = O0 
time increment " 7 day* 

Stratum l i TEMP water temperature 
depth range: . 0 1.0 s t a t i o n ran 

Stratum 2: TEMP water temperature 
depth range: . 0 1.0 s t a t i o n ran 

paired obs 

r2 
gm slops 

bias test 

sign test 

statistic 

mean 

etd dev 

median 

« 
m 

m 

m 

m 

11. 
.671. 

.988. 

.368. 

-1.106. 

strat 1 
20.541 

4.379 

21.350 

total obs 

test scale 

probt»l) 

prob l«0) 

prob («0) 

etrat 2 

20.909 

1.328 

22.000 

- 346 

• linear 

- .890 

- .359 

> .160 

etrat 2-1 

.368 

2.619 

.100 

CO 
CM 

l i n e : y«x, r2» . 671 , gm s lope* .988 (p»l: .890) 

o 
3 
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to 
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8 . 0 12.0 16.0 20 .0 2 1 . 0 2 8 . 0 
Stratum 1 



o lines • stratum 1, symbols = stratum 2 
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Lake South. Depth 0-1 Ht Stratum 1 = UFI. 2 
time increment » 7 days 

D 

Stratum li TEMP water temperature 

depth ranges .0 1.0 station ran 

Stratum 2s TEMP water temperature 

depth ranges .0 1.0 station ran 

paired obs 
r2 
gm slope 
bias tsst 
sign teet 

e ta t is t ic 
mean 
etd deu 
median 

• 

• 

a 

• 

m 

54. 
.671. 

1.110. 
.185. 

- .272. 

strat 1 
21.244 

3.458 
21.800 

total obs 
test seals 
prob («1) 
prob (*0) 
prob (»0) 

strat 2 
21.430 

3.840 
21.750 

- 1462 
• linear 
- .214 
- .550 
- .785 

strat 2-1 
.185 

2.225 
.075 

8 
lines y»x, r2» .671 . gm slope* 1.110 (p«ls .214) 
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Stratum 1 
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o stratum 2 - stratum 1, scale • linear 
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Lake South. Depth 0-3 M: Stratum 1 = DiS. 2 = U 
time increment • 7 days 

Stratum l i TEMP water temperature 
depth ranges .0 3.0 station ran 

Stratum 2i TEMP water temperature 
depth rangei .0 3.0 station ran 

paired obe 

r2 
gm elope 

bias teet 

sign tsst 

statistic 

mean 

etd deu 
median 

m 

m 

• 
m 

m 

132. 

.936. 

.995. 

.238. 

-.177. 

strat 1 

17.M79 

6.119 

18.575 

total obs 

test scale 

prob M l 

prob t«0) 

prob («0) 

etrat 2 

17.717 

6.089 

18.975 

- 3569 

• linear 

- .820 

- .079 

- .860 

strat 2-1 

.238 

1.560 

.000 

o l ine: y>x, r2 - .936. gm slope* .995 (p«l: .820) 
o 
CO 

sc 

o 
(M 

(M 

L. 
in 

o 
d 

o 
LO 

"0.0 1.0 8.0 12.0 16.0 20.0 
Stratum 1 
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Lake South. Depth 15-20 Mt Stratum 1 = 04S. 2 = 
time increment » 7 days 

Stratum l i TEMP water temperature 
depth range: 15.0 20.0 station ran 

Stratum 2: TEHP water temperature 
depth range: 15.0 20.0 station ran 

paired obs 
r2 
gm slope 
bias test 
sign test 

s tat is t ic 
mean 
etd dew 
median 

m 

m 

m 

u 

m 

131. 
.675. 
.887. 

- .822. 
4.950. 

strat 1 
10.201 
2.856 

10.250 

total obs 
test scale 
prob(«l) 
prob («0) 
prob («0) 

strat 2 
9.379 
2.534 
9.750 

- 4792 
» linear 
- .012 
- .000 
• .000 

strat 2-1 
-.822 
1.638 
-.450 

o line: y=x, r2» .675, gm slope* .887 (p*l: .012) 
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Lake South. Oepth 0-1 M: Stratum 1 = DiS . 2 = 0 

time Increment * 7 days 

Stratum l i CL c h l o r i d e 

depth range: . 0 1.0 s t a t i o n ran 

Stratum 2 : CL c h l o r i d e 

depth range: . 0 1.0 s t a t i o n ran 

paired obs 
r2 
gm elope 
bias test 
sign test 

statistic 
mean 
std dev 
median 

• 

• 

m 

• 

• 

45. 
.561. 
1.296. 
-.066. 
1.508. 

strat 1 
2.990 
.227 

3.066 

total obs 
test scale 
prob(«l) 
prob (*0) 
prob (*0) 

strat 2 
2.923 
.294 

3.079 

- 349 
• loglO 
- .027 
- .025 
- .132 

strat 2-1 
-.066 
.195 

-.015 

» l i n e : y*x, r2» . 5 6 1 . gm s l o p e ' 1.296 ( p « l : .027) 
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Lake South. Depth 0-3 H: Stratum 1 - D&S. 2 = 

time increment • 7 days 

Stratum It CL chloride 

depth range! .0 3.0 

Stratum 2: CL chloride 

depth range: .0 3.0 

station ra 

station ra 

paired obs 

r2 

gm slope 

bias test 

sign test 

statistic 
meln 

std dew 

median 

-
• 

m 

m 

• 

116. 

.983. 

1.016. 

-.005. 

.945. 

strat 1 

2.918 

.2U3 

2.879 

total obs 

test seals 

probM) 

prob (»0) 

prob (*0) 

strat 2 

2.913 

.2U7 

2.881 

• 1612 

• loglO 

« .187 

- .107 

- .3H5 

strat 2-1 

-.005 

.032 

-.002 

LO stratum 2 - stratum 1, seals • loglO 
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9- line: y=x, r2» .983, gm slope* 1.016 (p»l: .187) 
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Laka South. Depth 0-1 Mi Stratum 1 = UFI. 2 = D 
time increment • 7 days 

Stratua It CL chloride 
depth rangei .0 1.0 station ran 

Stratua 2s CL chloride 
depth rangei .0 1.0 station ran 

paired obe - 48. total obs « 763 
r2 • .676. tsst seals - loglO 
gm slope - 1.229. prob(-l) « .029 
bias tsst - - .062. prob(«0) - .017 
sign teet - 2.598. prob(«0) > .009 

s ta t i s t i c stral 1 strat 2 strat 2-1 
msan 2.935 2.872 -.062 
std dsv .252 .310 .176 
median 2.954 2.821 -.029 

» l inei y«x, r2> .676, ga slope' 1.229 (p«l: .029) 
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Lake South. Depth 12-20 Mi Stratum 1 = 04S. 2 
time incrsment • 7 days 

Stratum I t CL chloride 
depth range: 12.0 20.0 

Stratum 2: CL chlorids 
depth range: 12.0 20.0 

station ra 

station ra 

pa i red obs 

r2 
gm slope 

bias tsst 
sign t s s t 

s t a t i s t i c 

mean 

std dev 
median 

-
-
• 
m 

u 

116. 
.980. 
.996. 
.001. 

-.280. 

strat 1 
2.984 

.274 
2.949 

total obs > 2888 
test seals • loglO 

prob(»l) - .754 
prob («0) • . 828 
prob (=0) « . 780 

strat 2 strat 2-1 
2.985 .001 

.272 .039 
2.932 .000 

l ine: y»x, r2» .980. gm slope* .996 Ip-lt .754) 

uy 

i/» 

- i • » - -\—/ */ *" »•'••. .y 

tt> 

? 78 80 82 
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Lake South, Depth 0-1 M« Stratum 1 = D&S. 2 = D 
time Increment • 7 daye 

Stratum It ALK a lka l in i ty to pH U.5 
depth range: .0 1.0 station ran 

Stratum 2: ALK a lka l in i ty to pH 1.5 
depth range: .0 1.0 station ran 

paired obt 
r2 
gm elope 
bias test 
sign test 

s ta t is t ic 
mean 
etd dev 
median 

-
-
-
-
• 

15. 
.895. 
.973. 

- .100 . 
-1.067. 

strat 1 
122.8411 
43.196 

128.000 

total obs 
teet scale 
prob 1*1) 
prob («0) 
prob («0) 

etrat 2 
122.14144 
142.016 

125.000 

- 350 
• linear 
• .589 
• .813 
- .286 

etrat 2-1 
-.1400 

14.035 
1.000 

Q l ine: y»x, r2« .895. gm slope* .973 (p-l i .589) 
a 1 • 
CM 

O o 
CM 

o 

<M 

§ 0 
- " CM 
« — i 
C. 

in 

8 

•40 80 120 160 200 
Stratum 1 

2<10 
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Lake South. Depth 0-1 M: Stratum 1 = 04S. 2 = 0 
time increment » 7 days 

Stratum It C0N0 conductivity (-field) 
depth range: .0 1.0 station ra 

Stratum 2: C0N0 conductivity (-field) 
depth rangei . 0 1.0 station ra 

paired obs 
r2 
gm slope 
bias teet 
sign teet 

s ta t is t ic 
mein 
std dew 
median 

X 

• 

u 

m 

m 

28. 
.008. 

1.1101. 
- .222 . 
2.646. 

strat 1 
3.U6U 

.163 
3.M35 

total obs • 280 
test scale • loglO 
prob(-l) - .152 
prob(=0) « .001 
prob(«0) « .008 

strat 2 strat 2-1 
3.2112 -.222 

.229 .293 
3.281 -.060 

j l ine. y»x. r2« .008. gm slope* 1.401 (p«l: .152) 

in-
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103 —i r 
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DOH Lak« South Lab 4 Flald 
tim* incramsnt « 7 daya 

Stratum l i COND (25) conductivity at 25 C (lab) 
dspth rangst .0 1.0 station r i n 

Stratum 2i COND conductivity (-field) 
depth ranges .0 1.0 station ran 

paired obs • 
r2 
gm slops • 
bias tsst « 
sign tsst • 

s ta t is t ic 
mean 
std dsv 
median 

70. 
.163. 

1.1148. 
- .182 . 
5.737. 

s t ra t 1 
3.516 

.158 
3.559 

total obs 
tsst seal* 
prob(' l) 
prob («0) 
prob (>0) 

• 17U 
- loglO 
- .007 
- .000 
- .000 

strat 2 strat 2-1 
3.335 

.229 
3.362 

-.182 
.220 

- .096 

= o , 
l insi y«x, r2« .163, gm slops- 1.4)18 (p*li .007) 
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•** _ 
en 
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Lake South. Depth 0-1 Hi Stratum 1 - D&S. 2 = 
time increment " 7 days 

Stratum l i PH F pH measured in f i e l d 
depth range: .0 1.0 station ra 

Stratum 2: PH F pH measured in -field 
depth range: .0 1.0 station ra 

paired obs 
r2 
gm elope 
bias tsst 
sign teet 

etatistic 
mean 
etd dev 
median 

• 

• 

m 

m 

• 

10. 
.060. 
1.321. 
.231. 

-2.137. 

etrat 1 
7.617 
.382 

7.700 

total obs 
test scale 
prob («1) 
prob («0) 
prob («0) 

etrat 2 
7.878 
.501 

7.800 

- 338 
• linear 
- .127 
• .011 
• .033 

etrat 2-1 
.231 
.553 
.205 

o line: y«x, r2« .060. gm slope' 1.321 (p»l: .127) 

<ft.60 6.80 7.00 7.20 7.10 7.60 
Stratum 1 
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Lake South. Depth 0-1 Ht Stratum 1 = UFI. 2 = D 
time increment • 7 days 

Stratum It PH L pH measured in lab 
depth range: .0 1.0 station ran 

Stratum 2s PH L pH measured in lab 
depth range: .0 1.0 station ran 

paired obs 
r2 
gm slope 
bias teet 
sign tsst 

s ta t is t ic 
mean 

s td deu 
median 

m 

m 

m 

m 

» 

51 . 
. 2 4 3 . 

1.046. 

. 035 . 

. 2 8 3 . 

etrat 1 
7.955 

.284 
7.990 

total obs 
test seals 
prob(>l) 
prob («0) 
prob (»0) 

strat 2 
7.990 

.297 
8.000 

- 923 
• linear 
- .726 
• .404 
- .777 

strat 2-1 
.035 
.293 

-.010 

© l ine: y»x, r2* .243, gm slope* 1.046 (p«l: .726) 
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Lake South. Depth 0-1 H: Stratum 1 = D4S. 2 = D 

tims increment » 7 daye 

Stratum l i PH F pH measured i n - f i e ld 

depth ranget . 0 1.0 s t a t i o n ran 

Stratum 2 i PH L pH measured i n lab 

depth range: . 0 1.0 s t a t i o n ran 

paired obs 
r2 
gm slope 
bias teet 
sign teet 

s ta t is t ic 
mean 
etd dsv 
median 

• 

-
• 

• 

m 

U2. 
.166. 
.629. 
.322. 

-5.060. 

s t ra t 1 
7.670 

.396 
7.700 

total obs 
test seals 
prob(»l) 
prob (*0) 
prob («0) 

strat 2 
7.993 

.249 
8.050 

- 348 
• linear 
• .000 
• .000 
• .000 

e lrat 2-1 
.322 
.372 
.300 

Q l i n e : y»x, r2« . 1 6 6 , gm s lope* .629 ( p * l : .000) 
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Lake South, Depth 0-1 N: Stratum 1 = UFI. 2 
time increment » 7 days 

D 

Stratum It PH L pH meaeured in lab 
depth rangei .0 1.0 station ran 

Stratum 2s PH F pH measured in -field 
depth range! .0 1.0 station ran 

paired obs 
r2 
gra slope 
bias test 
sign test 

e ta t ie t ic 
mean 
etd dew 
median 

X 

• 

M 

m 

m 

13. 
.012. 

1.705. 
-.021. 
1.372. 

sIra I 1 
7.948 

.288 
7.990 

total obs 
tsst scale 
prob(»l) 
prob (*0) 
prob («0) 

etrat 2 
7.927 
.491 

7.900 

- 913 
« linear 
- .011 
- .792 
- .170 

etrat 2-1 
-.021 
.541 

-.100 

o line: y»x, r2» .012. gm slope* 1.705 (p«lt .011) 
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Lake South. Depth 0-3 M: Stratum 1 = D&S. 2 = U 
time Increment • 7 days 

Stratum 1: PH F pH measured in -field 
depth ranget .0 3.0 station ra 

Stratum 2i PH L pH measured in lab 
depth range: .0 3.0 station ra 

paired obs « 
r2 
gm slope > 
bias test « 
sign test • 

s ta t is t ic 
mean 
std dev 
median 

120. 
.190. 
.749. 
.206. 

-5.112. 

strat 1 
7.675 

.407 
7.700 

total obs 
test scale 
prob (»1) 
prob (»0) 
prob (»0) 

strat 2 
7.882 

.305 
7.895 

- 1728 
« linear 
- .000 
= .000 
• .000 

strat 2-1 
.206 
.388 
.192 

o l ine: y»x, r2« .190, gm slope* .749 (p- l i .000) 
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Lake South. Depth 12-20 H: Stratum 1 = D«S. 2 = 
time increment « 7 days 

Stratum l i PH F pH measursd in -field 
depth range: 12.0 20.0 station r in 

Stratum 2« PH L pH measured in lab 
depth range: 12.0 20.0 station ran 

paired obs 
r2 
gm slope 
bias teet 
sign tsst 

statistic 
mean 
std dew 
median 

m 

* 
* 
m 

m 

118. 
.014. 
.509. 

-.018. 
-3.343. 

etrat 1 
7.440 
.560 

7.400 

total obe 
test scale 
prob(»l) 
prob (»0) 
prob («0) 

etrat 2 
7.422 
.285 

7.423 

« 2879 
• linear 
• .000 
« .768 
- .001 

slrat 2-1 
-.018 
.658 
.140 

l ine: y*x, r2» .014, gm slope* .509 (p-1: .000) 

'ft.OO 6.40 6.80 7.20 7.60 8.00 8.40 
Stratum 1 
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DOH Lake South Lab 4 Field 
time increment » 7 days 

Stratum It PH L pH measured in lab 
depth range: .0 1.0 station ra 

Stratum 2: PH F pH measursd in -field 
depth range: .0 1.0 station ra 

paired obs • 81 . total obs • 188 
r2 • .206. test scale • l inear 
gm slope • 1.712. prob(»l) « .000 
bias teet - - .033. prob (=0) « .503 
sign teet - 1.860. prob (=0) • .063 

s ta t is t ic strat 1 strat 2 strat 2-1 
mean 7.937 7.903 - .033 
std deu .287 .491 .1142 
median 8.000 7.825 - .100 

2 l ine: y»x, r2« .206, gm slope* 1.712 (p«l: .000) 
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o lines • stratum 1, symbols * stratum 2 
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Lake South. Depth 0-1 Hi Stratum 1 = D4S. 2 = D 
tlms incrsmsnt • 7 days 

Stratum It T-P total phosphorus as p 
depth ranges .0 1.0 station ran 

Stratum 2l T-P total phosphorus as p 
depth ringei .0 1.0 station ran 

paired obs 

r2 
gm slops 

bias tsst 

sign tsst 

statistic 

mean 

std dev 

median 

m 

m 

* 
• 

• 

5. 
.688. 

.751. 

-.152. 

2.236. 

strat 1 

-1.1117 

.203 

-1.180 

total obs 

test scale 

probl'l) 

prob («0) 

prob («0) 

strat 2 

-1.299 

.153 

-1.260 

52 
• loglO 

• .382 

• .042 

• .025 

strat 2-1 

-.152 

.115 

-.100 

a l ine: y»x, r2» .688, gm slope* .751 (p«l: .382) 
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l i nes * stratum 1 . symbols • stratum 2 

o- «v 

Q. 

1 1 1 1 1 

83 85 87 75 77 79 81 89 

""* o 

c 

is 

stratum 2 - stratum 1 , sca le * loglO 

- I 1 -
79 

I I 1 1 1 1 1 1 
83 85 87 89 i 75 77 81 

Lake South. Depth 0-1 M: Stratum 1 = U F I . 2 = 0 

time increment • 7 days 

Stratum l i T-P t o t a l phosphorus as p 

depth r i n g . : . 0 1.0 s t a t i o n ran 

Stratum 2i T-P t o t a l phosphorus as p 

dspth range: . 0 1.0 s t a t i o n r a 

paired obs 
r2 
gm slope 
bias test 
sign teet 

s ta t is t ic 
mean 
std dew 
median 

• 

9t 

St 

s 

• 

23. 
.611. 

1.285. 
- .080. 
2.711. 

strat 1 
-1.019 

.232 
-1.031 

total obs 
tsst seals 
prob(«ll 
prob (*0) 
prob («0) 

strat 2 
-1.099 

.299 
-1.125 

- 364 
> loglO 
- .115 
• .049 
• .007 

strat 2-1 
-.080 

.186 
-.136 

l i n e : y»x, r2» . 6 1 1 , gm s lope* 1.285 ( p « l : .115) 
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Lake South. Depth 0 -3 M: Stratum 1 = D&S. 2 = UF 

t in e increment • 7 days 

Stratum l i T-P t o t a l phoaphorua aa p 

depth range: . 0 3 .0 e t a t i o n range 

Stratum 2l T-P t o t a l phoephorue 8s p 

depth range: . 0 3 . 0 e t a t i o n range 

paired obe 
r2 
gn alope 
biaa teet 
eign teet 

a ta t ie t ic 
mean 
etd dew 
median 

• 

» 
-
• 

* 

14. 
.452. 
.910. 

- .015. 
- .277. 

etrat 1 
-1.038 

.193 
-1.060 

total oba 
teet scale 
prob(' l ) 
prob («0) 
prob (*0) 

etrat 2 
-1.053 

.175 
-1.011 

- 618 
« loglO 
« .656 
- .719 
• .781 

etrat 2-1 
- .015 

.150 

.003 

o U n i t y»x, r2« . 4 5 2 , gm s lope- .910 ( p - l i .656) 
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Lake South. Depth 12-20 Ht Stratum 1 = 04S. 2 = 

time increment • 7 daye 

Stratum I t T-P t o t a l phosphorus as p 

depth rangeI 12 .0 2 0 . 0 e ta I i o n rang 

Stratum 2t T-P t o t a l phosphorus as p 

depth range: 12 .0 2 0 . 0 s t a t i o n rang 

paired obs 
r2 
gm slope 
bias teet 
eign teet 

s tat is t ic 
mean 
etd dew 
median 

• 

s 

a 

• 

• 

14. 
.956. 

1.113. 
.024. 

-1.604. 

strat 1 
-.539 

.329 
-.463 

total obs 
teet scale 
prob(»l) 
prob l«0) 
prob ('0) 

etrat 2 
-.515 

.366 
-.436 

- 961 
» loglO 
- .114 
• .289 
• .109 

strat 2-1 
.024 
.082 
.035 

o l i n e : y»x, r2« . 9 5 6 , gm s lope* 1.113 (p» l : . 1 141 
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o lines » stratum 1, symbols • stratum 2 
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Lake South. Depth 0-1 Hi Stratum 1 = 04S. 2 = 
time Increment « 7 days 

Stratum l i TIP total inorganic phosphate 
depth ranget .0 1.0 station ra 

Stratum 2: T-P total phosphorus as p 
depth range: .0 1.0 station ra 

pa i red obs 

r2 
gm slope 

b ias tes t 

s ign tee t 

s t a t i s t i c 

mean 

s td dew 
median 

> 
-
-
» 
-

20. 
.255. 
.9811. 
.051. 

-1.3112. 

stral 1 
-1.183 

.286 
-1.137 

total obs 
tes t seals 

p rob (» l ) 

prob (=0) 

prob (=0) 

stral 2 
-1.129 

.281 
-1.17U 

- 283 
• loglO 

- .936 
» .406 
- .180 

strat 2-1 
.054 
.282 
.068 

e> l ine: y«x, r2» .255, gm slope* .981 (p»l: .936) 
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'b lines • stratum 1, symbols « stratum 2 
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Lake South. Depth 0-3 Ht Stratum 1 
time increment • 7 days 

D&S. 2 = U 

Stratum l i TIP total inorganic phosphate 
depth range: .0 3.0 station ra 

Stratum 2i T-P total phosphorus as p 
depth range: .0 3.0 station ra 

paired obs 

r2 
gm slope 

bias test 

sign test 

statistic 
mean 

std dew 

median 

m 

-
• 
« 
• 

62. 
.572. 

.712. 

.173. 

-5.588. 

strat 1 

-1.128 

.345 

-1.097 

total obs 

test seals 

prob (*1) 

prob (»0) 

prob («0) 

strat 2 

-.955 

.245 

-.910 

- 986 

• loglO 

• .000 

« .000 

- .000 

strat 2-1 

.173 

.226 

.127 

a l ine: y»x, r2 * .572, gm slope* .712 (p«lt .000) 
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Lake South. Depth 12-20 H: Stratum 1 = D4S. 2 
lime increment • 7 days 

Stratum It TIP tota l inorganic phosphate 
depth range: 12.0 2 0 . 0 s t a t i o n ran 

Stratum 2: T-P tota l phosphorus as p 
depth range: 12.0 2 0 . 0 s t a t i o n ran 

paired obs 

r2 
gm slope 

bias test 

sign tsst 

statistic 

mean 

std dew 

median 

-
> 
m 

m 

m 

62. 
.798. 

.895. 

.056. 

-11.318. 

strat 1 

-.UU1 

.335 

-.H19 

total obs 

tsst scale 

prob ("11 

prob (»0) 

prob (»0) 

strat 2 

-.385 

.300 

-.308 
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- loglO 
- .045 

- .005 
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strat 2-1 

.056 

.150 

.067 

- 11ns: y - x , r2» . 7 9 8 , gm s l o p e ' .895 (p«l: .045) 
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o lines • stratum 1, aymbola • stratum 2 
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Lake South. Depth 0 -3 M: Stratum 1 = D4S. 2 = U 

time increment • 7 days 

Stratum l l 0 -P01 ortho-phosphate as p 

depth range: . 0 3 .0 s t a t i o n ran 

Stratum 2i S ORTHO P so lub le or tho phosphate as 

depth range: . 0 3 . 0 s t a t i o n ran 

paired obs 
r2 
gm slope 
bias tsst 
sign test 

statistic 
mean 
std dew 
median 

8 

-
» 
m 

• 

61. 
.567. 
1.76H. 
-.386. 
3.201. 

strat 1 
-1.HU3 

.461 
-1.426 

total obs 
test scale 
prob(»l) 
prob («0) 
prob («0) 

strat 2 
-1.829 

.813 
-1.587 

- 950 
> loglO 
- .000 
- .000 
- .001 

strat 2-1 
-.386 
.556 

-.158 

o l i n s : y»x, r2» . 5 6 7 , gm s lope* 1.761 I p » l : .000) 
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Lake South. Depth 12-20 Hi Stratum 1 = OSS. 2 = 
tims increment « 7 days 

Stratum I t 0-P04 ortho-phosphats as p 

depth range: 12 .0 2 0 . 0 s t a t i o n ran 

Stratum 2s S ORTHO P so lub le o r tho phosphate as 

depth range: 12 .0 2 0 . 0 s t a t i o n ran 

paired obs ' 

r2 
gm slope • 

bias tsst • 

sign tsst » 

statistic 

mean 

std dev 

median 

61. 
.905. 

1.150. 

.OtN. 

-.640. 

strat 1 

-.542 

.396 

-.496 

total obs • 

tsst scale • 

prob(«l) • 

prob («01 > 

prob («0) • 

strat 2 s 

-.537 

.455 

-.381 

• 1511 

• loglO 

• .002 

. .817 

• .522 

trat 2-1 

.004 

.145 

.008 

- 11ns: y=x, r2> . 9 0 5 , gm s lops- 1.150 ( p - 1 : .002) 
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Lake South. Depth 0-1 Hs Stratum 1 = D&S. 2 = D 
time increment » 7 days 

Stratum It N03 ni t rate nitrogen as n 
depth rang*i .0 1.0 station ran 

Stratum 2: N03 ni t rate nitrogen as n 
depth range! .0 1.0 station ran 

paired obs 

r2 
gm slope 

bias lest 

sign lest 

statistic 

mean 

std deu 

median 

8 

• 

X 

m 

m 

25. 
.331. 

1.321. 

-.116. 

2.200. 

strat 1 

.054 

.168 

.021 

total obs 

tsst seals 

prob(«l) 

prob («0) 

prob (»0) 

strat 2 

-.062 

.222 

-.086 

- 294 

« loglO 

- .164 

- .005 

- .028 

strat 2-1 

-.116 

.186 

-.026 

_ line: y»x, r2* .331 , gm slope* 1.321 (p=l: .164) 
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ay 

CO 

1 1 1 1 I I 1 1 1 1 1 
75 77 79 81 83 85 

i i 1 1 
87 89 

o stratum 2 - stratum 1, s e a l s * loglO 

8. 

78 
s 

s . 
OT" 

1 1 1 1 r 

83 85 87 ? 75 77 79 81 89 

Laics South. Depth 0-1 Hi Stratum 1 = UFI. 2 = D 
tims incrsmsnt • 7 days 

Stratum l i N03 n i t rats nitrogen as n 
depth rangei .0 1.0 station ran 

Stratum 2: N03 n i t ra ts nitrogen as n 
depth range: .0 1.0 station ran 

paired obs 
r2 
gra slops 
bias teet 
sign tsst 

s ta t is t ic 
mean 
std dew 
median 

• 

-
• 

• 

" 

15. 
.219. 

2.101. 
- .087. 
2.840. 

strat 1 
.121 
.203 
.150 

total obs > 209 
test seals • loglO 
prob(-l) • .050 
prob («0) « . 389 
prob(«0) - .005 

strat 2 strat 2-1 
.0311 -.087 
.U26 .376 
.000 -.150 

» l lnsi y»x, r2» .219, gm slops* 2.101 (p ' l i .050) 

o 

5 
c. 

10 -1 
1 M i 6 7 a i 

10° 

Stratum 1 

1 



_ lines « stratum 1, symbols " stratum 2 
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Lake South. Depth 0 -3 Hi Stratum 1 = 0&S. 2 = 

time increment * 7 days 

Stratum I t N03 n i t r a t e n i t rogen as n 

depth range: . 0 3 . 0 s t a t i o n r a 

Stratum 2 : N03 n i t r a t e n i t rogen as n 

depth rangei . 0 3 .0 s t a t i o n r a 

paired obs 
r2 
gm slope 
bias tsst 
sign tsst 

statistic 
mean 
etd deu 
median 

s 

m 

m 

m 

* 

37. 
.811. 
1.616. 
.015. 

-.1611. 

stral 1 
.123 
.111 
.104 

total obs 
test scale 
prob (»1) 
prob (=0) 
prob (-0) 

etrat 2 
.139 
.179 
.09H 

. 666 
• loglO 
* .000 
= .331 
• .869 

stral 2-1 
.015 
.093 
.009 

— l i n e : y=x, r2« . 8 1 1 , gm s l o p e ' 1.616 ( p » l : .000) 
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Lake South. Depth 12-20 Hi Stratum 1 = D4S. 2 = 

time increment • 7 days 

Stratum l i N03 n i t r a t e n i t rogsn as n 

depth rangei 12.0 2 0 . 0 s t a t i o n ran 

Stratum 2t N03 n i t r a t e n i t rogen as n 

depth range: 12.0 2 0 . 0 s t a t i o n ran 

paired obe 

r2 
gm slope 

bias test 

sign test 

statistic 

mean 

std dev> 

median 

» 
-
-
-
m 

20. 
.073. 

.917. 

.094. 

.4147. 

strat 1 

-.287 

.570 

-.011 

total obs 

test scale 

prob(«l) 

prob («0) 

prob («0) 

etrat 2 

-.193 

.523 

-.025 

- 1012 

« loglO 

- .697 

- .537 

- .655 

strat 2-1 

.094 

.661 

-.003 

- l i n e i y»x, r2» . 0 7 3 , gm s l o p s ' .917 (p> l i .697) 
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Lake South. Depth 0-1 Mi Stratum 1 = 0&S. 2 = 0 
time increment = 7 days 

Stratum l i N02 n i t r i t e nitrogen as n 
depth range: . 0 1.0 s t a t i o n ran 

Stratum 2i N02 n i t r i t e nitrogen as n 
depth range: . 0 1.0 s t a t i o n ran 

paired obs • 

r2 
gm slope • 

bias test « 

sign tsst » 

statistic 

mean 

std dev 

median 

26. 
.660. 

1.77t|. 

-.131. 

1.961. 

etrat 1 

-.761 

.300 

-.721 

total obs 

test seals 

prob(»l) 

prob (»0) 

prob (»0) 

stral 2 

-.892 

.533 

-.817 

- 295 

• loglO 

- .002 

- .056 

- .050 

slrat 2-1 

-.131 

.338 

-.041 

- l i n e ! y-x , r2* .660 . gm slope* 1.771 (p»l: .002) 
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Lake South. Depth 0 -1 Ht Stratum 1 = U F I . 2 = D 

lime increment « 7 days 

Stratum I t N02 n i t r i t s n i t rogen as n 

depth range: . 0 1.0 e t a t i o n ran 

Stratum 2 : N02 n i t r i t e n i t rogen as n 

depth range: . 0 1.0 e t a t i o n ran 

paired obs • 

r2 
gm elope « 

biae te*t • 

sign tcet • 

statistic 

mean 

std dev 

median 

16. 
.749. 

1.540. 

-.120. 

1.000. 

etrat 1 

-.857 

.324 

-.802 

total obs 

test scale 

prob l<*\) 

prob (»0) 

prob (-0) 

etrat 2 

-.977 

.498 

-.893 

- 219 

« loglO 

- .019 

• .094 

- .317 

etrat 2-1 

-.120 

.272 

-.028 

a l i n e : y»x, r2» . 7 4 9 , gm slope* 1.540 ( p - 1 : .019) 
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Lake South. Depth 0-3 Ht Stratum 1 = D&S. 2 = U 

time Increment » 7 days 

Stratum li N02 nitrite nitrogen as n 

depth range: .0 3.0 station ran 

Stratum 2i N02 nitrite nitrogen as n 

depth rangei .0 3.0 station ran 

paired obs 
r2 
gm slope 
bias test 
sign test 

s tat is t ic 
mean 
std dev 
median 

« 
« 
• 

• 

m 

39. 
.946. 
.960. 

-.018. 
.801. 

strat 1 
-.836 

.382 
-.745 

total obs 
test scale 
prob(*l) 
prob («0) 
prob («0) 

strat 2 
-.854 

.367 
-.781 

- 685 
« loglO 
- .289 
- .212 
- .423 

strat 2-1 
-.018 

.089 
-.016 

o linei y»x, r2> .946. gm slope* .960 (p>l: .289) 
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Lake South. Depth 12-20 M: Stratum 1 = D4S. 2 = 
t ins increment • 7 days 

Stratum It N02 n i t r i t s nitrogen as n 
depth range: 12.0 20 .0 s t a t i o n ran 

Stratum 2: N02 n i t r i t e nitrogen ae n 
depth range: 12.0 20.0 station ran 

paired obs 
r2 
gm slope 
bias teet 
sign tsst 

statistic 
mean 
std dsu 
median 

-
• 

-
» 
m 

22. 
.149. 
1.665. 
-.113. 
1.706. 

etrat 1 
-1.273 

.381 
-1.301 

total obs > 1045 
test scale • loglO 
prob(-l) > .064 
prob(«0) - .394 
prob(*0) * .088 

etrat 2 strat 2-1 
-1.385 -.113 

.635 .601 
-1.366 -.027 

o l i n e : y>x, r2« .149 . gm elope* 1.665 (p>l: .0641 
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Lake South. Depth 0-1 Hi Stratum 1 = 0&S, 2 = 
I1ms incrsmsnt » 7 days 

Stratum 1: TKN total kjeldahl nitrogen 
depth rangei .0 1.0 station ra 

Stratum 2: TKN total kjeldahl nitrogen 
depth range: .0 1.0 station ra 

paired obs 

r2 
gm slops 

bias tsst 

sign tsst 

statistic 

mean 

std deu 

median 

m 

m 

-
-

• 

13. 
.1124. 

1.199. 

-.160. 

1.941. 

• trat 1 

.427 

.201 

.387 

total obs * 268 

test scale » loglO 

prob(-l) • .489 

prob(-O) « .010 

prob('O) » .052 

strat 2 strat 2-1 

.267 -.160 

.241 .188 

.279 -.163 

- l ins: y«x. r2> .424. gm slope- 1.199 (p-1: .489) 
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Lake South. Depth 0 - 1 Mi Stratum 1 = D4S. 2 = D 

time increment • 7 days 

Stratum I t NH3-N ammonia n i t r o g e n as n 

depth range: . 0 1.0 s t a t i o n ran 

Stratum 2 i NH3-N ammonia n i t rogen as n 

depth range: . 0 1.0 s t a t i o n ran 

paired obs 

r2 
gm slope 

bias teet 

elgo test 

statistic 

mean 

etd dew 

median 

n 

u 

n 

m 

• 

13. 
.612. 

1.238. 

-.098. 

1.387. 

etrat 1 

.137 

.241 

.097 

total obs 

tsst scale 

prob (=1) 

prob (=0) 

prob («0) 

etrat 2 

.038 

.303 

.041 

• 269 

• loglO 

- .329 

• .082 

- .165 

etrat 2-1 

-.098 

.189 

-.051 

- l i n e : y»x, r2« . 6 1 2 , gm elope» 1.238 ( p « l : .329) 
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Lake South. Depth 0-1 Hi Stratum 1 = UFI. 2 = 
time Increment « 7 days 

Stratum l i NH3-N ammonia nitrogen as n 
depth range: . 0 1.0 s t a t i o n ra 

Stratum 2: NH3-N ammonia nitrogen as n 
depth range: . 0 1.0 s t a t i o n ra 

paired obs 

r2 
gm slop* 

bias test 

sign t**t 

statistic 

mean 

std dew 

median 

• 

-
-
• 

• 

16. 
.753. 

1.228. 

-.091. 

2.500. 

strat 1 

.246 

.234 

.256 

total obs 

test seal* 

prob(«l) 

prob («0) 

prob (»0) 

• Ira I 2 

.155 

.288 

.230 

- 193 

- loglO 

- .181 

• .022 

• .012 

strat 2-1 

-.091 

.144 

-.042 

- l ine: y»x, r2> .753, gm slops' 1.228 (p«l: .181) 
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Lake South. Depth 0-3 Mt Stratum 1 = D4S. 2 = U 
time increment • 7 days 

Stratum l i NH3-N ammonia nitrogen at n 
depth range* .0 3.0 station ran 

Stratum 2t NH3-N ammonia nitrogen as n 
depth range! .0 3.0 station ran 

paired obe 
r2 
gm slope 
bias teet 
sign test 

s ta t is t ic 
mean 
std dew 
median 

• 

m 

m 

m 

• 

39. 
.899. 

1.106. 
.038. 

-2.082. 

strat 1 
.190 
.265 
.203 

total obs « 685 
test scale » loglO 
p robM) « .071 
prob('O) « .015 
probUO) • .037 

strat 2 strat 2-1 
.228 .038 
.293 .09U 
.300 .031 

- line* y»x, r2 - .899, gm elope* 1.106 (p«ls .071) 
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Lake South. Depth 12-20 M: Stratum 1 - DtS. 2 = 
time increment • 7 days 

Stratum l i NH3-N ammonia nitrogsn as n 
depth range: 12.0 20.0 station ran 

Stratum 2: NH3-N ammonia nitrogen as n 
depth range: 12.0 20.0 station ran 

paired obs - 39. total obs « 1043 
r2 • .848. test scale » loglO 
gm elope * .910. prob("l) • .130 
bias teet - .046. prob(»0) - .001 
sign test - -4.644. probUO) - .000 

s ta t is t ic strat 1 strat 2 strat 2-1 
mean .552 .598 .046 
etd dew .205 .187 .080 
median .568 .589 .041 

- l ine: y»x, r2« .848. gm slope* .910 (p»l: .130) 
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Lake South. Depth 0 -1 Mi Stratum 1 = D&S. 2 = D 

tiaie incrtment » 7 days 

Stratum 1 : SECCI sscchi depth 

depth range: . 0 1.0 station ran 

Stratum 2 l SECCI sscchi depth 

depth range: . 0 1.0 s t a t i o n ran 

paired obs » 
r2 
gm slope • 
bias test -
sign tsst • 

statistic 
mean 
etd deu 
median 

38. 
.278. 
.985. 

-.119. 
3.087. 

strat 1 
.087 
.231 
.106 

total obs 
tsst scale 
prob (»1) 
prob (-0) 
prob (>0) 

strat 2 
-.031 
.228 

-.046 

- 316 
> loglO 
» .913 
* .003 
• .002 

strat 2-1 
-.119 
.223 

-.103 

- l i n s : y«x, r2« . 2 7 8 , gm slope" .985 ( p » l : .913) 
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Lake South. Depth 0-1 M: Stratum 1 = UFI. 2 = 
tins increment « 7 days 

Stratum It SECC1 seech1 depth 
depth range! .0 1.0 station ra 

Stratum 2i SECCI secchi depth 
depth range: .0 1.0 station ra 

paired obs 
r2 
gn slope 
bias test 
sign teet 

s ta t is t ic 
mean 
std dsu 
median 

• 

H 

m 

m 

" 

50. 
.367. 
.921. 

- .069. 
1.769. 

strat 1 
.03>1 
.219 
.000 

total obs 
test scale 
prob (»1) 
prob (*0) 
prob (»0) 

strat 2 
-.036 

.201 
-.043 

• 58U 
* loglO 
- .1163 
- .011 
- .077 

strat 2-1 
-.069 

.187 
- .022 

- l ine: y«x, r2* .367, gm slops* .921 (p«l: .163) 
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Lake South. Depth 0-3 M: Stratum 1 = D&S. 2 = U 
time increment • 7 days 

Stratum l i SECCI seech1 depth 
depth range: .0 3.0 station ran 

Stratum 2: SECCI secchi depth 
depth range: .0 3.0 station ran 

paired obe 

r2 
gm slope 

bias teet 

sign test 

statistic 
mean 

std dsu 
median 

• 

• 

• 

• 

m 

120. 

.130. 

.983. 

-.011. 

-1.686. 

strat 1 

.087 

.201 

.088 

total obs 

test scale 

prob (»U 

prob («0) 

prob («0) 

strat 2 

.073 

.200 

.061 

• 685 

• loglO 

• .801 

- .362 

- .092 

strat 2-1 

-.011 

.168 

.019 

^ l ine: y-x. r2« .130, gm slope* .983 (p-1: .801) 
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Lake South. Depth 0-3 Nt Stratum 1 = (US. 2 = 
time increment » 7 days 

Stratum 1< CHLOR chlorophyll-a ( d«s ) 

depth ranget .0 3.0 station ra 

Stratum 2: CHLfl-L chlorophyll-a lorenzen me 

depth range I .0 3.0 station ra 

paired obs 
r2 
gm slope 
bias test 
sign test 

s ta t is t ic 
mean 
std dev 
median 

m 

m 

• 

• 

• 

87. 
.286. 
.773. 

-.034. 
2.466. 

strat 1 
1.280 
.553 

1.330 

total obs - 1208 
test seals - loglO 
prob(-l) - .002 
prob(-O) - .525 
prob<-0) - .014 

strat 2 strat 2-1 
1.246 -.034 
.428 .486 

1.301 - .080 

m l ine: y«x, r2» .286. gm slope* .773 (p* l : .002) 
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Lake South. Depth 12-20 Mt Stratum 1 = 04S. 2 
time Increment • 7 days 

Stratum It S sul-fids 
depth range: 12.0 20.0 station ra 

Stratum 2t S sul-fids 
depth ranget 12.0 20.0 station ra 

pairsd obs 
r2 
gm slope 
bias teet 
sign test 

s ta t is t ic 
msan 
std dew 
median 

• 

• 

M 

-
« 

49. 
.291. 

2.170. 
3.264. 

-2.887. 

strat 1 
3.351 
2.870 
3.200 

total obs 
test scale 
p robM) 
prob («0) 
prob («0) 

strat 2 
6.615 
6.228 
5.333 

- 1483 
• linear 
- .000 
> .000 
• .004 

strat 2-1 
3.264 
5.268 
1.780 

8 
a" 

25
.0

0 

8 
20

. 
St

ra
tu

m
 2

 
15

.0
0 

00*01 
5.

00
 

.0
0 

11 net 

i » 

• 

•^^^ 

y»x, 

• 

• 

r2» .291 , gm slope* 2.170 (p»lt 

• 

• 

• 

t 

• • 
• 

• • 

.000) 

J l * " " ^ 

'O.OO 2.00 4.00 6.00 8.00 10.00 12.0 
Stratum 1 



o 
cvin 
CM 

CM 

l ine* » stratum 1, symbols » ttratum 2 

s§ 

8 

R. 

78 80 82 8U 86 

stratum 2 - stratum 1, seals * linear 

88 90 

a-

o . 
zr 

„ 

S
tr

at
u

m
 2

 
- 

S
tr

at
u

m
 

-2
0 

0 
20

 

o 
i 

o 

• 
• 

m 
a 

9 

• 

• 
* 

• 
• 
• • 

• 

• • 

• 

78 80 82 84 86 88 90 

Lake South. Depth 0-3 Hi Stratum 1 = D4S. 2 = U 

time increment • 7 daye 

Stratum It 

Stratum 2t 

paired obs 
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APPENDIX G 

Trend Analysis Listings 

G-1 Significant* Results, Last 5 Yrs, 0-6 Meters, April-Sept 

G-3 Significant Results, Last 10 Yrs, 0-6 Meters, April-Sept 

G-5 Significant Results, Last 5 Yrs, 12-18 Meters, April-Sept 

G-6 Significant Results, Last 10 Yrs, 12-18 Meters, April-Sept 

G-7 Significant Results, Last 5 Yrs, October-March 

G-8 Significant Results, Last 10 Yrs, October-March 

G-9 Significant Results, Last 5 Yrs, All Depths & Seasons 

G-12 Significant Results, Last 10 Yrs, All Depths & Seasons 

G-16 All Trend Analysis Results 

* Significant results defined by p2<.10 for more conservative 
version of seasonal Kendall test (Hirsch & Slack, 1984) 





G-1 

Onondaga Lake Trend Analysis Significant Results - Last 5 Years - April-Sept - 0-6 Meters - P2 < .10 

MONTH RANGE = range of sample months 
DEPTH RANGE & range of sample depths (m) 
YEAR RANGE = range of sample years 
STAT RANGE = range of station numbers 
FIRST DATE = first sample date (YYMMDD) 
LAST DATE - last sample date (YYMMDD) 
OBS = number of observations 
MEDIAN = median concentration 

MONTH DEPTH YEAR STAT 
VARIABLE RANGE RANGE RANGE RANGE 

AGENCY = D&S 

AUC 4 9 0 6 86 90 

CL 4 9 0 6 86 90 

COND 4 9 0 6 86 90 

0-P04 4 9 0 6 86 90 

PART TKN 4 9 0 6 86 90 

S TIP 4 9 0 6 86 90 

SECCI 4 9 0 6 86 90 

TIP 4 9 0 6 86 90 

TN/TIP 4 9 0 6 86 90 

AGENCY = DOH 

ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 

CL 
CL 
CL 
CL 
CL 
CL 
CL 

COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 

DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

21 21 
22 22 
23 23 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

21 21 
24 24 
25 25 
27 27 
29 29 
30 30 
21 30 

21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 

FIRST 
DATE 

S 
SLOPE 
TREND 
R1 
P1 
P2 
CHI2 
PCHI2 

LAST 
DATE 

1 860402 900926 

1 860402 900926 

1 860402 900926 

1 860402 900926 

1 860402 900926 

1 860402 900926 

1 860402 900926 

1 860402 900926 

1 860402 900926 

860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 

860625 
860625 
860625 
860625 
860625 
860625 
860625 

860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 

860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 
860528 

900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 

900912 
900912 
900912 
900912 
900912 
900912 
900912 

900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 

900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 
900912 

= Mann-Kendall S Statistic 
= slope of trend line (concentration units / year) 
= slope of trend line (%/year) 
= first-order serial correlation of detrended, deseasoned values 
= test significance level (Hirsch et al, 1982) 
= test significance level (Hirsch & Slack, 1984) 
= Chi-Squared Test for Homogeneity of Trend Across Seasons 
= significance level for CHI2 

OBS 

177 

177 

177 

171 

177 

167 

59 

171 

171 

27 
27 
27 
27 
27 
27 
27 
26 
26 
268 

25 
25 
25 
26 
25 
26 
254 

27 
27 
27 
27 
27 
27 
27 
27 
26 
26 
268 

27 
27 
27 
27 
27 
27 
27 
27 
26 

S MEDIAN SLOPE TREND R1 P1 
Page 1 

P2 CHI2 PCHI2 

82 154 14.33 

-84 552.5 -99.75 

-84 2350 -261.3 

-53 0.035 -0.009 

-28 0.4 -0.0921 

-42 0.05 -0.0115 

35 1.2 0.1417 

-43 0.073 -0.0153 

39 65.02 12.56 

45 
42 
44 
43 
46 
43 
43 
42 
36 
44 

-25 
-15 
-21 
-21 
-28 
-23 
-27 

-49 
-45 
-43 
-41 
-45 
-46 
-42 
-39 
-45 
-43 
-45 

-43 
-45 
-45 
-38 
-47 
-43 
-42 
-35 
-42 

146 
141 
142 
142 
148 
142 
146 

142.5 
144.5 
144.5 

440 
392 
432 

442.5 
504 
439 
445 

2222 
2249 
2157 
1928 
2249 
2308 
2203 
1974 
2236 
2255 
2249 

1512 
1576 
1532 
1324 
1564 
1596 
1600 
1566 
1628 

12 
11.5 
12.33 

11 
13 
11 
10 
12 
11 

12.25 

-86.33 
-32 

-77.33 
-62 

-78.25 
-47.33 
-57.5 

-282 
-241.7 

-237 
-137.5 
-279.7 

-271 
-344.5 

-282 
-261.5 
-250.5 
-270.5 

-160 
-166 
-190 
-80 

-160.5 
-150 
-200 

-154.7 
-181 

9.3 0.406 0.000 0.021 5.1 0.973 

-18.1 0.411 0.000 0.027 4.1 0.990 

-11.1 0.498 0.000 0.027 4.1 0.990 

-25.7 0.332 0.000 0.030 11.5 0.568 

-23.0 0.059 0.032 0.064 14.6 0.334 

-23.0 0.114 0.001 0.074 14.4 0.345 

11.8 0.232 0.006 0.086 12.7 0.475 

-20.9 -0.031 0.001 0.076 11.5 0.570 

19.3 0.091 0.002 0.070 18.1 0.155 

8.2 
8.2 
8.7 
7.7 
8.8 
7.7 
6.8 
8.4 
7.6 
8.5 

-19.6 
-8.2 
-17.9 
-14.0 
-15.5 
-10.8 
-12.9 

-12.7 
-10.7 
-11.0 
-7.1 
-12.4 
-11.7 
-15.6 
-14.3 
-11.7 
-11.1 
-12.0 

-10.6 
-10.5 
-12.4 
-6.0 
•10.3 
-9.4 
-12.5 
-9.9 
-11.1 

386 
244 
235 
225 
187 
265 
338 
237 
234 
283 

019 
093 
086 
248 
218 
028 

0.000 
0.000 

,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 

0.004 
0.090 
0.016 
0.022 
0.002 
0.012 

0.230 0.003 

0.025 
0.033 
0.026 
0.026 
0.023 
0.027 
0.027 
0.027 
0.028 
0.025 

0.078 
0.089 
0.048 
0.047 
0.077 
0.047 
0.078 

1.4 
1.1 
1.7 
1.6 
1.7 
1.6 
9.1 
4.2 
3.6 
1.7 

9.2 
2.3 
7.2 
4.3 
2.7 
2.2 
1.7 

0.077 
0.001 

•0.128 
0.011 

•0.018 
0.015 
0.230 

•0.207 
•0.357 
•0.243 
•0.080 

156 
248 
004 
267 
203 
163 
273 
091 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

000 
000 
000 
000 
000 
000 
000 
000 

019 
026 
033 
030 
026 
024 
024 
029 
024 
021 
026 

•0.250 0.000 

.025 

.027 

.027 

.051 
,022 
,030 
,031 

0.056 
0.035 

8.6 
1.4 

0.924 
0.952 

.884 
,901 
,894 
.901 
.107 
.521 
.604 
.884 

101 
802 
206 
504 
744 
825 
886 

887 
924 
901 
748 
924 
915 
793 
936 
501 
924 
924 

127 
924 
924 
830 
902 
901 
901 
899 

3.7 0.590 



G-2 

VARIABLE 
DS 
DS 

PH F 

PH L 

T-P 

AGENCY = 

CL 

MONTH 
RANGE 
4 9 
4 9 

4 

4 

4 

UFI 

4 

9 

9 

9 

9 

DEPTH 
RANGE 
0 0 
0 0 

0 

0 

0 

0 

0 

0 

0 

6 

YEAR 
RANGE 
86 90 
86 90 

86 90 

86 90 

86 90 

86 90 

STAT 
RANGE 
30 30 
21 30 

25 25 

27 27 

30 30 

41 41 

FIRST LAST 
DATE DATE 

860528 900912 
860528 900912 

860528 900912 

860528 900912 

860625 900912 

860407 900926 

OBS 
26 
268 

25 

26 

26 

900 

S 
-39 
-43 

-16 

18 

-27 

-116 

MEDIAN 
1570 
1576 

7.9 

8.1 

0.0805 

561 

SLOPE 
-158 
-163 

-0.0883 

0.1 

-0.0113 

-97.9 

TREND 
-10.1 
-10.3 

-1.1 

1.2 

-14.0 

-17.5 

R1 
-0.106 
0.068 

-0.132 

0.012 

0.603 

0.788 

P1 
0.000 
0.000 

0.084 

0.047 

0.003 

0.000 

P2 
0.032 
0.035 

0.084 

0.094 

0.099 

0.029 

Page 2 
CHI2 PCHI2 
1.3 0.932 
1.1 0.952 

1.7 

3.2 

3.0 

0.6 

0.885 

0.677 

0.703 

1.000 



G-3 

Onondaga Lake Trend Analysis Significant Results - Last 10 Years - April-Sept - 0-6 Meters - P2 < .10 

MONTH RANGE = 
DEPTH RANGE = 
YEAR RANGE = 
STAT RANGE = 
FIRST DATE = 
LAST DATE 
OBS 
MEDIAN 

VARIABLE 

E 

range 
range 
range 
range 
first 
last 

of 
of 
of 
of 

sa 
sa 

mple 
mple 

sample 

mo nths 
depths 
years 

S 
(m) SLOPE 

TREND 
station numbers R1 

samp I 
sample 

e date 
date 

number of observat 

(YYMMDD) PI 
(YYMMDD) P2 
ions 

median concentration 

MONTH 
RANGE 

AGENCY = D&S 

ALK 

BOD 

CHLOR 

CL 

COND 

N03 

PART TKN 

PHAEOPIG 

SECCI 

TIP 

TN/TIP 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

AGENCY = DOH 

ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 

CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 

COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

DEPTH 
RANGE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

YEAR 
RANGE 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

STAT 
RANGE 

21 
22 
23 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

21 
22 
23 

24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 

21 

30 

21 
22 22 
23 
24 
25 

23 
24 
25 

26 26 
27 27 
28 28 
29 29 
30 30 
21 

21 
22 

30 

21 
22 

23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

CHI2 
PCHI2 

FIRST LAST 
DATE DATE 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810408 900926 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

= Mann-Kend 
= slope of 
= slope of 

all S Statistic 
trend line (concentration units / year) 
trend line (X/year) 

= first-order seria 
= test significance 
= test significance 
= Chi -Squared Test 
= significance leve 

OBS 

351 

354 

284 

354 

354 

354 

354 

284 

118 

348 

348 

52 
51 
51 
52 
49 
47 
49 
50 
49 
49 
499 

49 
49 
49 
49 
46 
45 
47 
46 
47 
48 
475 

52 
51 
51 
52 
49 
47 
49 
50 
49 
49 
499 

S 

310 

-167 

-112 

-369 

-300 

140 

-125 

-103 

130 

-127 

162 

161 
160 
158 
118 
140 
131 
151 
158 
156 
141 
168 

-151 
-149 
-145 
-135 
-127 
-114 
-122 
-129 
-150 
-142 
-158 

-155 
-150 
-144 
-151 
-139 
-134 
-140 
-139 
-151 
-141 
-151 

MEDIAN 

134 

5 

24.06 

1100 

3520 

1.05 

0.52 

8.285 

0.95 

0.078 

52.62 

116 
119.5 
118.5 
142 
120 

123.5 
125 
121 
121 
119 
119 

741.5 
613 
579 
516 
656 
610 
615 
600 
655 
591 
656 

2824 
2720 
2772 
2406 
2746 
2772 
2824 
2772 
2877 
2798 
2824 

I correlation of detrended, deseasoned val 
level (Hirsch et al, 
level (Hirsch & Slack 

for Homogeneity 
I for CHI2 

SLOPE 

9.286 

-0.3333 

-4.02 

-144.6 

-330 

0.03225 

-0.05 

-1.33 

0.06548 

-0.0048 

4.437 

11.5 
10.69 
10.5 
8.4 

10.57 
11 

9.6 
9.167 
10.58 
10.4 
10.5 

-131.5 
-117.1 
-124.2 
-131.2 
-124.6 
-119.1 

-110 
-101.8 
-116.7 
-129.4 
-125.8 

-336.5 
-344.8 
-332.6 
-372.8 

-366 
-326.5 

-365 
-328.6 
-342.8 

-361 
-344.4 

TREND 

6.9 

-6.7 

-16.7 

-13.1 

-9.4 

3.1 

-9.6 

-16.1 

6.9 

-6.2 

8.4 

9.9 
8.9 
8.9 
5.9 
8.8 
8.9 
7.7 
7.6 
8.7 
8.7 
8.8 

-17.7 
-19.1 
-21.5 
-25.4 
-19.0 
-19.5 
-17.9 
-17.0 
-17.8 
-21.9 
-19.2 

-11.9 
-12.7 
-12.0 
-15.5 
-13.3 
-11.8 
-12.9 
-11.9 
-11.9 
-12.9 
-12.2 

1982) 
, 1984) 

of Trend Across Seasons 

R1 

0.479 

0.301 

0.180 

0.386 

0.526 

0.561 

0.261 

-0.008 

0.427 

0.255 

0.338 

0.276 
0.305 
0.260 
0.286 
0.193 
0.111 
0.258 
0.228 
0.235 
0.298 
0.321 

0.371 
0.316 
0.351 
0.195 
-0.007 
0.230 
0.415 
0.113 
0.157 
0.137 
0.476 

0.627 
0.630 
0.639 
0.238 
0.472 
0.290 
0.397 
0.485 
0.581 
0.572 
0.657 

P1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

P2 

0.002 

0.009 

0.022 

0.001 

0.005 

0.049 

0.016 

0.015 

0.089 

0.045 

0.019 

0.001 
0.001 
0.001 
0.010 
0.001 
0.002 
0.001 
0.001 
0.001 
0.002 
0.001 

0.001 
0.001 
0.002 
0.002 
0.001 
0.002 
0.003 
0.001 
0.001 
0.001 
0.001 

0.003 
0.003 
0.004 
0.003 
0.002 
0.001 
0.002 
0.003 
0.002 
0.002 
0.004 

ues 

Page 1 
CHI2 

2.7 

11.8 

16.6 

4.2 

7.8 

15.4 

13.6 

18.6 

19.1 

15.6 

10.7 

3.9 
3.8 
3.5 
3.7 
3.3 
4.1 
5.1 
15.7 
8.5 
7.6 
4.7 

15.5 
13.5 
4.0 
2.8 
12.6 
11.3 
2.7 
2.9 
8.2 
3.6 
4.2 

3.4 
3.3 
3.2 
3.2 
3.6 
3.2 
3.3 
3.3 
7.9 
3.3 
3.0 

PCHI2 

0.999 

0.544 

0.219 

0.988 

0.855 

0.282 

0.406 

0.138 

0.122 

0.270 

0.639 

0.558 
0.582 
0.618 
0.597 
0.651 
0.532 
0.402 
0.008 
0.133 
0.178 
0.453 

0.009 
0.019 
0.550 
0.738 
0.027 
0.045 
0.751 
0.714 
0.145 
0.615 
0.517 

0.632 
0.648 
0.666 
0.671 
0.611 
0.672 
0.652 
0.656 
0.162 
0.653 
0.694 



G-H 

VARIABLE 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 

DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 

PH F 

SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 

TURB 
TURB 
TURB 

AGENCY = 

CL 

PH L 

SECCI 

MONTH 
RANGE 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

UFI 

4 

4 

4 

9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 

9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 

9 

9 

9 

DEPTH 
RANGE 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

6 

6 

6 

YEAR 
RANGE 
81 
81 
81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

81 

81 
81 
81 
81 
81 
81 
81 
81 
81 

81 
81 
81 

81 

81 

81 

90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 

90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 

90 

90 

90 

STAT 
RANGE 
21 21 
22 22 
23 23 
24 24 
25 25 
27 27 
30 30 
21 30 

21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

24 24 

21 21 
22 22 
23 23 
24 24 
25 25 
28 28 
29 29 
30 30 
21 30 

21 21 
28 28 
29 29 

41 41 

41 41 

41 41 

FIRST LAST 
DATE DATE 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 

810526 900912 
810526 900822 
810526 900912 
810526 900912 
810526 900822 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 

810416 900926 

810413 900926 

810412 900926 

OBS 
44 
43 
44 
43 
42 
42 
43 
426 

52 
51 
51 
52 
49 
47 
49 
50 
49 
49 
499 

48 

47 
45 
47 
46 
44 
44 
46 
45 
453 

52 
50 
49 

1270 

1330 

298 

S 
-54 
-45 
-60 
-40 
-60 
-44 
-48 
-64 

167 
160 
160 
154 
153 
143 
148 
145 
162 
155 
169 

-56 

95 
70 
80 
67 
73 
60 
71 
83 
82 

-70 
-49 
-51 

MEDIAN 
10.3 
9.8 
9.45 
9.2 
9.8 
9.75 
9.5 
9.4 

2038 
1850 
1891 
1646 
1837 
1850 
1970 
1808 
1882 
1880 
1874 

7.8 

0.9 
0.7875 
0.75 
0.75 

SLOPE 
-0.48 
-0.45 

-0.5083 
-0.36 

-0.5333 
-0.35 

-0.3283 
-0.4062 

-229 
-231.1 
-231.4 
-251.3 
-241.7 
-221.7 
-229 
-208 
-228 

-241.6 
-237 

-0.04 

0.09 
0.07708 

0.04 
0.04583 

0.8 0.05774 
1 0.05 

0.9 0.06571 
0.9 0.07667 
0.8 0.05604 

3.3 
3 

3.3 

-0.2286 
-0.1286 

-0.2 

TREND 
-4.7 
-4.6 
-5.4 
-3.9 
-5.4 
-3.6 
-3.5 
-4.3 

-11.2 
-12.5 
-12.2 
-15.3 
-13.2 
-12.0 
-11.6 
-11.5 
-12.1 
-12.9 
-12.6 

-0.5 

10.0 
9.8 
5.3 
6.1 
7.2 
5.0 
7.3 
8.5 
7.0 

-6.9 
-4.3 
-6.1 

R1 
0.156 
0.255 
0.198 
0.137 
0.219 
0.311 
0.225 
0.376 

0.525 
0.584 
0.616 
0.318 
0.486 
0.095 
0.333 
0.411 
0.278 
0.440 
0.643 

-0.038 

0.046 
0.108 
0.191 
0.010 
0.373 
0.294 
0.142 
0.319 
0.445 

0.051 
-0.036 
0.173 

PI 
0.009 
0.025 
0.004 
0.047 
0.002 
0.025 
0.017 
0.003 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.013 

0.000 
0.001 
0.000 
0.001 
0.000 
0.003 
0.001 
0.000 
0.000 

0.004 
0.035 
0.028 

P2 
0.051 
0.096 
0.015 
0.064 
0.016 
0.081 
0.038 
0.022 

0.001 
0.002 
0.002 
0.003 
0.001 
0.001 
0.001 
0.002 
0.001 
0.001 
0.001 

0.057 

0.005 
0.027 
0.013 
0.016 
0.021 
0.048 
0.027 
0.027 
0.024 

0.040 
0.066 
0.099 

Page 2 
CHI2 
3.9 
2.5 
5.2 
1.4 
5.7 
5.5 
3.0 
3.2 

14.0 
3.5 
3.5 
3.3 
3.7 
4.0 
3.4 
3.4 
9.0 
3.9 
3.7 

8.6 

4.6 
4.6 
3.0 
4.0 
3.8 
5.8 
2.8 
3.5 
3.0 

3.8 
2.9 
4.2 

PCHI2 
0.571 
0.778 
0.390 
0.920 
0.335 
0.362 
0.704 
0.667 

0.016 
0.626 
0.617 
0.647 
0.597 
0.555 
0.638 
0.639 
0.111 
0.558 
0.596 

0.128 

0.468 
0.471 
0.700 
0.555 
0.572 
0.328 
0.732 
0.626 
0.700 

0.585 
0.722 
0.526 

-236 595 -136.1 -22.9 0.935 0.000 0.003 1.9 1.000 

104 7.935 0.05979 0.8 0.478 0.000 0.043 19.1 0.119 

100 1.112 0.06 5.4 0.540 0.000 0.086 10.9 0.619 



G-5" 
Onondaga Lake Trend Analysis Significant Results - Last 5 Years - April-Sept, 12-18 Meters - P2 < .10 

MONTH RANGE = range of sample months 
DEPTH RANGE » range of sample depths (m) 
YEAR RANGE • range of sample years 
STAT RANGE • range of station numbers 
FIRST DATE = first sample date (YYHMDD) 
LAST DATE • last sample date (YYHMDD) 
OBS = number of observations 
MEDIAN • median concentration 

MONTH DEPTH YEAR STAT 
VARIABLE RANGE RANGE RANGE RANGE 

FIRST 
DATE 

S 
SLOPE 
TREND 
R1 
PI 
P2 
CHI2 
PCHI2 
LAST 
DATE AGENCY 

BOO 

CL 

COND 

NH3-N 

N03 

TEMP̂  

TIE. 

TKN 

AGENCY 

CL 

DO 

FE 

S 

S ORTHO P 

T-P 

D&S 

4 

4 

4 

4 

4 

4 

4_ 

4 

UFI 

4 

4 

4 

4 

4 

4 

9 12 18 86 90 1 1 860402 900926 

9 12 18 86 90 1 1 860402 900926 

9 12 18 86 90 1 1 860402 900926 

9 12 18 86 90 1 1 860402 900926 

9 12 18 86 90 1 1 860402 900926 

9 12 18 86 90 1 1 860402 9009?* 

9.1? 18 B6J2Q 1 1 86Q4JL2_,9.2Q??6_ 

9 12 18 86 90 1 1 860402 900926 

9 12 20 86 90 41 41 860407 900926 

9 12 20 86 90 41 41 860407 890609 

9 12 20 86 90 41 41 860407 900926 

9 12 20 86 90 41 41 860407 900926 

9 12 20 86 90 41 41 860407 900926 

9 12 20 86 90 41 41 860407 900926 

Mann-Kendall S Statistic 
slope of trend line (concentration units / year) 
slope of trend line (X/year) 
first-order serial correlation of detrended, deseasoned values 
test significance level (Hirsch et al, 1982) 
test significance level (Hirsch & Slack, 1984) 
Chi-Squared Test for Homogeneity of Trend Across Seasons 
significance level for CHI2 
OBS S MEDIAN SLOPE TREND R1 PI 

Page 1 
P2 CHI2 PCHI2 

177 -56 5 -1 -20.0 0.318 0.000 0.068 14.1 0.368 

177 -92 610 -112.5 -18.4 0.614 0.000 0.016 4.5 0.984 

177 -90 2580 -405 -15.7 0.589 0.000 0.025 3.4 0.996 

177 -69 4.235 -0.6263 -14.8 0.428 0.000 0.046 14.0 0.373 

177 42 0.055 0.02 36.4 0.289 0.000 0.048 14.0 0.371 

177 59 10.05 0.55 5.5 0.400 0.000 0.050 10.6 0.646 

171. -59 .0.4 .-0.05 -12-5 0.257 0.000 0.066 5.5 0.962 

177 -57 5.45 -0.76 -13.9 0.531 0.000 0.073 8.5 0.813 

977 -128 614.6 -120.2 -19.6 0.854 0.000 0.020 0.7 1.000 

902 25 0 0 0.0 0.768 0.000 0.073 9.5 0.734 

513 -13 0.675 -0.03 -4.4 0.573 0.171 0.091 17.7.0.169 

640 -56 4.435 -2.266 -51.1 0.565 0.000 0.060 11.7 0.549 

743 -88 0.4557 -0.0479 -10.5 0.414 0.000 0.026 7.3 0.889 

76* -86 0.5072 -0.0542 -10.7 0.035 0.000 0.056 3.5 0.996 



G-6 

Onondaga Lake Trend Analysis Significant Results • Last 10 Years - April-Sept, 12-18 Meters - P2 < .10 

MONTH RANGE = range of sample months S 
DEPTH RANGE = range of sample depths (m) SLOPE 
YEAR RANGE = range of sample years TREND 
STAT RANGE = range of station numbers R1 
FIRST DATE - first sample date (YYMMDD) PI 
LAST DATE = last sample date (YYMMDD) P2 
OBS = number of observations CHI2 
MEDIAN = median concentration PCHI2 

MONTH DEPTH YEAR STAT 
VARIABLE RANGE RANGE RANGE RANGE 

FIRST LAST 
DATE DATE 

AGENCY = D&S 

ALK 4 9 12 18 81 90 

4 9 12 18 81 90 

9 12 18 81 90 

9 12 18 81 90 

9 12 18 81 90 

4 9 12 18 81 90 

4 9 12 18 81 90 

4 9 12 18 81 90 

1 1 810408 900926 

1 1 810408 900926 

1 1 810408 900926 

1 1 810408 900926 

1 1 810408 900926 

1 1 810408 900926 

1 1 810408 900926 

1 1 810408 900926 

CHLOR 

CL 

COND 

DO 

N02 

PART TKN 

PHAEOPIG 

AGENCY = UFI 

CL 4 9 12 20 81 90 41 41 810416 900926 

DO 4 9 12 20 81 90 41 41 810412 890609 

FE 4 9 12 20 81 90 41 41 810518 900926 

PH L 4 9 12 20 81 90 41 41 810413 900926 

S 4 9 12 20 81 90 41 41 810508 900926 

S ORTHO P 4 9 12 20 81 90 41 41 860407 900926 

= Mann-Kendall S Statistic 
= slope of trend line (concentration units / year) 
= slope of trend line (%/year) 
= first-order serial correlation of detrended, deseasoned values 
= test significance level (Hirsch et al, 1982) 
= test significance level (Hirsch & Slack, 1984) 
= Chi-Squared Test for Homogeneity of Trend Across Seasons 
= significance level for CHI2 

OBS S MEDIAN SLOPE TREND R1 P1 
Page 1 

P2 CHI2 PCHI2 

T-P 4 9 12 20 81 90 41 41 860407 900926 

351 321 192 7 3.6 0.364 0.000 0.002 3.1 0.998 

98 -85 10.49 -1.35 -12.9 0.073 0.001 0.017 21.3 0.068 

354 -372 1338 -177.5 -13.3 0.561 0.000 0.001 3.0 0.998 

354 -307 4570 -451.9 -9.9 0.669 0.000 0.004 7.4 0.879 

352 -108 0.5 -0.06 -12.0 0.475 0.001 0.065 32.8 0.002 

354 -92 0.02 0 0.0 0.107 0.003 0.047 15.4 0.284 

117 -109 0.4 -0.04 -10.0 -0.009 0.001 0.034 7.0 0.905 

98 -74 5.61 -1.06 -18.9 0.068 0.003 0.011 16.0 0.252 

1408 -246 627.4 -181.4 -28.9 0.926 0.000 0.002 1.5 1.000 

1502 36 0 0 0.0 0.690 0.001 0.095 8.7 0.797 

766 -45 0.72 -0.035 -4.9 0.557 0.005 0.018 21.2 0.068 

1376 167 7.48 0.05944 0.8 0.569 0.000 0.016 5.0 0.976 

880 -103 5.195 -1.475 -28.4 0.761 0.000 0.040 13.9 0.383 

743 -88 0.4557 -0.0479 -10.5 0.414 0.000 0.026 7.3 0.889 

765 -86 0.5072 -0.0542 -10.7 0.035 0.000 0.056 3.5 0.996 



G-7 

Onondaga Lake Trend Analysis Significant Results - Last 5 Years - October-March - P2 < .10 

MONTH RANGE = range of sample months S 

DEPTH RANGE = range of sample depths (m) SLOPE 

YEAR RANGE = range of sample years TREND 

STAT RANGE = range of station numbers R1 

FIRST DATE = first sample date (YYMMDD) P1 

LAST DATE = last sample date (YYMMDD) P2 

OSS - number of observations CHI2 

MEDIAN = median concentration PCHI2 

Mann-Kendall S Statistic 
slope of trend line (concentration units / year) 
slope of trend line (%/year) 
first-order serial correlation of detrended, deseasoned values 
test significance level (Hirsch et al, 1982) 
test significance level (Hirsch & Slack, 1984) 
Chi-Squared Test for Homogeneity of Trend Across Seasons 
significance level for CHI2 

VARIABLE 

AGENCY = 

BOO 

CL 
CL 
CL 

COND 
COND 
COND 

DO 

F TKN 
F TKN 
F TKN 

NH3-N 
NH3-N 
NH3-N 

N03 
N03 

ORG-N 
ORG-N 

S TIP 

TEMP 
TEMP 
TEMP 

TIP 

TKN 

TN/TIP 

AGENCY = 

CL 

S 
S 

S ORTHO F 

T-P 

MONTH 
RANGE 

D&S 

10 

10 
10 
10 

10 
10 
10 

10 

10 
10 
10 

10 
10 
10 

10 
10 

10 
10 

10 

10 
10 
10 

10 

10 

10 

UFI 

10 

10 
10 

10 

10 

3 

3 
3 
3 

3 
3 
3 

3 

3 
3 
3 

3 
3 
3 

3 
3 

3 
3 

3 

3 
3 
3 

3 

3 

3 

3 

3 
3 

3 

3 

DEPTH 
RANGE 

12 

0 
12 
0 

0 
12 
0 

0 

0 
12 
0 

0 
12 
0 

0 
0 

0 
0 

0 

0 
12 
0 

12 

0 

12 

18 

6 
18 
18 

6 
18 
18 

6 

6 
18 
18 

6 
18 
18 

6 
18 

6 
18 

6 

6 
18 
18 

18 

18 

18 

12 20 

12 
0 
20 
20 

12 20 

12 20 

YEAR 
RANGE 

86 90 

86 90 
86 90 
86 90 

86 90 
86 90 
86 90 

86 90 

86 90 
86 90 
86 90 

86 90 
86 90 
86 90 

86 90 
86 90 

86 90 
86 90 

86 90 

86 90 
86 90 
86 90 

86 90 

86 90 

86 90 

86 90 

86 90 
86 90 

86 90 

86 90 

STAT 
RANGE 

1 

1 
1 
1 

1 
1 
1 

1 

1 
1 
1 

1 
1 
1 

1 
1 

1 
1 

1 

1 
1 
1 

1 

1 

1 

41 

41 
41 

41 

41 

1 

1 
1 
1 

1 
1 
1 

1 

1 
1 
1 

1 
1 
1 

1 
1 

1 
1 

1 

1 
1 
1 

1 

1 

1 

41 

41 
41 

41 

41 

FIRST LAST 
DATE DATE 

861008 901114 

861008 901114 
861008 901114 
861008 901114 

861008 901114 
861008 901114 
861008 901114 

861008 901114 

861008 901114 
861008 901114 
861008 901114 

861008 901114 
861008 901114 
861008 901114 

861008 901114 
861008 901114 

861008 901114 
861008 901114 

861008 901114 

861008 901114 
861008 901114 
861008 901114 

861008 901114 

861008 901114 

861008 901114 

860203 901126 

860327 901015 
860327 901015 

860331 901126 

860331 901126 

OBS 

63 

63 
63 
147 

63 
63 
147 

63 

63 
21 
84 

63 
63 
147 

63 
147 

63 
147 

63 

63 
63 
147 

63 

147 

63 

210 

97 
99 

173 

148 

S 

-8 

-29 
-30 
-28 

-26 
-26 
-26 

-15 

-20 
-18 
-19 

-23 
-24 
-20 

24 
24 

-24 
-19 

-16 

16 
22 
18 

-16 

-20 

8 

-22 

-14 
-14 

-27 

-19 

MEDIAN 

6 

600 
611 
606 

2570 
2590 
2580 

8.2 

3.2 
3.6 
3.4 

2.8 
3 

2.8 

0.94 
0.95 

0.9 
1 

0.155 

10.5 
10.1 
10.5 

0.242 

4 

20.99 

637 

8.3 
7.825 

0.188 

0.2323 

SLOPE 

0 

-85.67 
-88.5 
-83.83 

-267.5 
-387.5 
-277.5 

-1.05 

-0.9458 
-0.98 

-0.9104 

-0.7925 
-0.895 
-0.8338 

0.4463 
0.435 

-0.245 
-0.2475 

-0.0315 

0.375 
0.75 
0.375 

-0.0473 

-1.082 

2.759 

-128.3 

-3.825 
-4.329 

-0.0803 

-0.0825 

TREND 

0.0 

-14.3 
-14.5 
-13.8 

-10.4 
-15.0 
-10.8 

-12.8 

-29.6 
-27.2 
-26.8 

-28.3 
-29.8 
-29.8 

47.5 
45.8 

-27.2 
-24.8 

-20.3 

3.6 
7.4 
3.6 

-19.6 

-27.1 

13.1 

-20.1 

-46.1 
-55.3 

-42.7 

-35.5 

R1 

-0.016 

0.320 
0.383 
0.376 

0.322 
0.501 
0.329 

-0.041 

0.246 
0.338 
0.231 

0.343 
0.042 
0.384 

-0.119 
-0.121 

0.084 
-0.066 

-0.191 

-0.250 
-0.005 
-0.173 

-0.103 

0.296 

-0.455 

0.257 

-0.057 
-0.026 

0.358 

0.211 

P1 

0.235 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.038 

0.004 
0.011 
0.008 

0.001 
0.001 
0.005 

0.001 
0.001 

0.001 
0.008 

0.028 

0.028 
0.002 
0.013 

0.028 

0.005 

0.306 

0.001 

0.024 
0.024 

0.000 

0.004 

P2 

0.099 

0.019 
0.018 
0.022 

0.031 
0.031 
0.031 

0.092 

0.069 
0.097 
0.087 

0.042 
0.028 
0.073 

0.038 
0.038 

0.044 
0.056 

0.083 

0.072 
0.029 
0.043 

0.055 

0.096 

0.080 

0.070 

0.064 
0.064 

0.050 

0.098 

Page 1 
CHI2 PCHI2 

1.9 

6.4 
6.7 
5.8 

5.2 
5.2 
5.2 

6.1 

5.1 
5.1 
4.9 

9.8 
5.4 
8.0 

5.6 
5.6 

5.3 
4.0 

5.7 

6.3 
4.3 
7.1 

2.4 

8.0 

2.6 

7.4 

4.0 
4.0 

5.4 

4.2 

0.931 

0.376 
0.349 
0.441 

0.516 
0.516 
0.516 

0.408 

0.533 
0.535 
0.556 

0.134 
0.498 
0.239 

0.470 
0.470 

0.500 
0.675 

0.459 

0.396 
0.639 
0.314 

0.879 

0.237 

0.855 

0.688 

0.544 
0.544 

0.608 

0.751 
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Onondaga Lake Trend Analysis Significant Results - Last 10 Years - October-March - P2 < .10 

MONTH RANGE = 
DEPTH RANGE = 
YEAR RANGE = 
STAT RANGE = 
FIRST DATE = 
LAST DATE = 
OBS = 
MEDIAN 

VARIABLE 

AGENCY = 

ALK 
ALK 

II
I 

CL 
CL 
CL 

COND 
COND 
COND 

DO 

ORG-N 

PART TKN 
PART TKN 
PART TKN 

SECCI 
SECCI 

TIP 

TN/TIP 

AGENCY = 

CL 
CL 
CL 

DO 
DO 

FE 
FE 

S ORTHO P 

range of sample months S 
range of sample depths (m) SLOPE 
range of sample years TREND 
range of station numbers R1 
first sample date (YYMMDD) PI 
last sample date (YYMMDD) P2 
number of observations CHI2 
median concentration PCHI2 

MONTH 
RANGE 

D&S 

10 
10 

10 
10 
10 

10 
10 
10 

10 
10 
10 

10 

10 

10 
10 
10 

10 
10 

10 

10 

UFI 

10 
10 
10 

10 
10 

10 
10 

10 

3 
3 

3 
3 
3 

3 
3 
3 

3 
3 
3 

3 

3 

3 
3 
3 

3 
3 

3 

3 

3 
3 
3 

3 
3 

3 
3 

3 

DEPTH 
RANGE 

0 
0 

0 
12 
0 

0 
12 
0 

0 
12 
0 

0 

0 

0 
12 
0 

0 
0 

12 

12 

6 
18 

6 
18 
18 

6 
18 
18 

6 
18 
18 

6 

6 

6 
18 
18 

6 
18 

18 

18 

0 6 
12 20 
0 20 

0 
0 

6 
20 

12 20 
0 20 

12 20 

YEAR 
RANGE 

81 
81 

81 
81 
81 

81 
81 
81 

81 
81 
81 

81 

81 

81 
81 
81 

81 
81 

81 

81 

81 
81 
81 

81 
81 

81 
81 

81 

90 
90 

90 
90 
90 

90 
90 
90 

90 
90 
90 

90 

90 

90 
90 
90 

90 
90 

90 

90 

90 
90 
90 

90 
90 

90 
90 

90 

STAT 
RANGE 

1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 

1 

1 
1 
1 

1 
1 

1 

1 

41 
41 
41 

41 
41 

41 
41 

41 

1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 

1 

1 
1 
1 

1 
1 

1 

1 

41 
41 
41 

41 
41 

41 
41 

41 

FIRST LAST 
DATE DATE 

810114 901114 
810114 901114 

810210 901114 
810210 901114 
810210 901114 

810114 901114 
810114 901114 
810114 901114 

810114 901114 
810114 901114 
810114 901114 

810114 901114 

810114 901114 

810114 901114 
810114 901114 
810114 901114 

810312 901114 
810312 901114 

810114 901114 

810114 901114 

811001 901126 
811001 901126 
811001 901126 

811001 881114 
811001 881114 

811001 901015 
811001 901015 

860331 901126 

= Mam-Kendal I S Statistic 
= slope of trend line (concentration units / year) 
= slope of trend line (X/year) 
» first-order serial correlation of detrended, deseasoned val 
= test significance level (Hirsch et al, 1982) 
= test significance level (Hirsch & Slack, 1984) 
= Chi-Squared Test for Homogeneity of Trend Across Seasons 
- significance level for CHI2 

OBS 

126 
292 

101 
34 
136 

126 
124 
292 

126 
124 
292 

126 

126 

126 
42 
168 

37 
37 

124 

124 

288 
314 
786 

413 
1174 

121 
125 

173 

S 

61 
64 

-29 
-33 
-32 

-68 
-79 
-75 

-70 
-67 
-71 

-32 

-38 

-42 
-31 
-45 

46 
46 

-39 

35 

-51 
-53 
-49 

13 
13 

-14 
-14 

-27 

MEDIAN 

150 
146 

20.04 
16.04 
18.7 

975 
1313 
1000 

3075 
4285 
3080 

7.45 

1 

0.4 
0.4 
0.4 

SLOPE 

7 
7.429 

-3.21 
-2.464 
-3.059 

-125 
-190.3 
-157 

-380 
-516.7 
-390 

-0.325 

-0.075 

-0.06 
-0.0657 
-0.0671 

1.2 0.06667 
1.2 0.06667 

0.2465 

21.44 

706.5 
737 

717.5 

5.992 
5.899 

0.48 
0.48 

0.188 

-0.0332 

1.115 

-145.8 
-198.6 
-164.2 

0.3725 
0.7764 

-0.057 
-0.0549 

-0.0803 

TREND 

4.7 
5.1 

-16.0 
-15.4 
-16.4 

-12.8 
-14.5 
-15.7 

-12.4 
-12.1 
-12.7 

-4.4 

-7.5 

-15.0 
-16.4 
-16.8 

5.6 
5.6 

-13.5 

5.2 

-20.6 
-26.9 
-22.9 

6.2 
13.2 

-11.9 
-11.4 

-42.7 

R1 

0.558 
0.565 

0.360 
0.161 
0.360 

0.472 
0.490 
0.430 

0.722 
0.665 
0.643 

0.249 

0.361 

0.276 
0.278 
0.283 

0.183 
0.183 

0.304 

-0.135 

0.562 
0.090 
0.600 

0.061 
0.042 

0.349 
0.318 

0.358 

P1 

0.000 
0.000 

0.014 
0.005 
0.007 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.031 

0.010 

0.003 
0.034 
0.002 

0.001 
0.001 

0.008 

0.018 

0.000 
0.000 
0.000 

0.095 
0.095 

0.050 
0.050 

0.000 

P2 

0.011 
0.010 

0.049 
0.033 
0.046 

0.007 
0.001 
0.003 

0.005 
0.007 
0.005 

0.098 

0.084 

0.040 
0.043 
0.018 

0.017 
0.017 

0.046 

0.013 

0.011 
0.008 
0.015 

0.099 
0.099 

0.091 
0.091 

0.050 

ues 

Page 1 
CHI2 PCHI2 

14.9 
11.4 

9.6 
4.4 
4.9 

17.3 
16.4 
14.7 

13.2 
12.3 
13.4 

10.4 

6.8 

7.1 
14.6 
14.5 

9.0 
9.0 

13.0 

7.9 

12.7 
13.9 
11.7 

10.8 
10.8 

5.3 
5.3 

5.4 

0.187 
0.410 

0.297 
0.823 
0.767 

0.099 
0.128 
0.195 

0.284 
0.341 
0.266 

0.492 

0.815 

0.788 
0.204 
0.209 

0.254 
0.254 

0.291 

0.718 

0.239 
0.177 
0.305 

0.288 
0.288 

0.257 
0.257 

0.608 

T-P 10 3 12 20 81 90 41 41 860331 901126 148 -19 0.2323 -0.0825 -35.5 0.211 0.004 0.098 4.2 0.751 



G-9 

Onondaga Lake Trend Analysis Significant Results - Last 5 Years - P2 < .10 

MONTH RANGE = range of sample months 
DEPTH RANGE = range of sample depths (m) 
YEAR RANGE = range of sample years 
STAT RANGE = range of station numbers 
FIRST DATE = first sample date (YYHMDO) 
LAST DATE = last sample date (YYHMDD) 
OBS = number of observations 
MEDIAN = median concentration 

S = Mann-Kendall S Statistic 
SLOPE = slope of trend line (concentration units / year) 
TREND = slope of trend line (%/year) 
R1 = first-order serial correlation of detrended, deseasoned values 
P1 = test significance level (Hirsch et al, 1982) 
P2 = test significance level (Hirsch & Slack, 1984) 
CHI2 = Chi-Squared Test for Homogeneity of Trend Across Seasons 
PCHI2 = significance level for CHI2 

MONTH DEPTH YEAR STAT 
VARIABLE RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 

Page 1 
P2 CHI2 PCHI2 

AGENCY = D&S 

ALK 
ALK 
ALK 
ALK 

BOD 
BOD 
BOD 

CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 

COND 
COND 
COND 
COND 
COND 
COND 
COND 
COND 
COND 

DO 

F TKN 
F TKN 
F TKN 

NH3-N 
NH3-N 
NH3-N 
NH3-N 
NH3-N 

N02 
N02 

N03 
N03 
N03 
N03 

0-P04 
0-P04 
0-P04 

ORG-N 
ORG-N 

4 9 0 6 86 90 
4 9 0 18 86 90 
1 12 0 6 86 90 
1 12 0 18 86 90 

4 9 12 18 86 90 
10 3 12 18 86 90 
1 12 12 18 86 90 

4 
4 
4 
10 
10 
10 
1 
1 
1 

4 
4 
4 
10 
10 
10 
1 

0 6 
12 18 

18 
6 

12 18 
0 18 
0 6 

12 12 18 
12 0 18 

0 6 
12 18 

18 
6 

12 18 
0 18 
0 6 

1 12 12 18 
1 12 0 18 

4 9 12 18 
10 3 0 6 
10 3 12 18 
10 3 0 18 
1 12 12 18 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

10 3 0 6 86 90 

10 3 0 6 86 90 
10 3 12 18 86 90 
10 3 0 18 86 90 

86 90 
86 90 
86 90 
86 90 
86 90 

4 9 0 18 86 90 
1 12 0 18 86 90 

4 9 12 18 86 90 
10 3 0 6 86 90 
10 3 0 18 86 90 
1 12 12 18 86 90 

4 9 0 6 86 90 
1 12 0 6 86 90 
1 12 12 18 86 90 

10 3 0 6 86 90 
10 3 0 18 86 90 

PART TKN 4 
PART TKN 1 

9 
12 

86 90 
86 90 

860402 900926 
860402 900926 
860402 901114 
860402 901114 

860402 900926 
861008 901114 
860402 901114 

860402 
860402 
860402 
861008 
861008 
861008 
860402 
860402 
860402 

860402 
860402 
860402 
861008 
861008 
861008 
860402 
860402 
860402 

900926 
900926 
900926 
901114 
901114 
901114 
901114 
901114 
901114 

900926 
900926 
900926 
901114 
901114 
901114 
901114 
901114 
901114 

1 861008 901114 

861008 901114 
861008 901114 
861008 901114 

860402 900926 
861008 901114 
861008 901114 
861008 901114 
860402 901114 

860402 900926 
860402 901114 

860402 900926 
861008 901114 
861008 901114 
860402 901114 

860402 900926 
860402 901114 
860402 901114 

861008 901114 
861008 901114 

860402 900926 
860402 901114 

177 
413 
240 
560 

177 
63 
240 

177 
177 
413 
63 
63 
147 
240 
240 
560 

177 
177 
413 
63 
63 
147 
240 
240 
560 

63 
21 
84 

177 
63 
63 
147 
240 

413 
560 

177 
63 
147 
240 

171 
234 
234 

63 
147 

177 
240 

82 
84 
94 
97 

-56 
-8 
-61 

-84 
-92 
-94 
-29 
-30 
-28 
-123 
-132 
-132 

-84 
-90 
-89 
-26 
-26 
-26 
-118 
-122 
-123 

63 -15 

-20 
-18 
-19 

-69 
-23 
-24 
-20 
-94 

-17 
-18 

42 
24 
24 
54 

-53 
-69 
-61 

-24 
-19 

-28 
-32 

154 
186.5 
154 
175 

5 
6 
6 

552.5 
610 
600 
600 
611 
606 
580 
610 
600 

2350 
2580 
2530 
2570 
2590 
2580 
2440 
2580 
2540 

8.2 

14.33 
10 
9 

7.667 

-1 
0 
-1 

-99.75 
-112.5 
-109.2 
-85.67 
-88.5 
-83.83 
-92.42 
-107.3 
-96.08 

-261.3 
-405 

-297.5 
-267.5 
-387.5 
-277.5 
-261.3 
-400 
-290 

3.2 -0.9458 
3.6 -0.98 
3.4 -0.9104 

4.235 
2.8 
3 

2.8 
3.74 

-0.6263 
-0.7925 
-0.895 
-0.8338 
-0.6313 

0.09 -0.0033 
0.11 -0.0033 

0.055 0.02 
0.94 0.4463 
0.95 0.435 
0.17 0.0325 

0.035 -0.009 
0.042 -0.009 
0.292 -0.0437 

0.9 -0.245 
1 -0.2475 

0.4 -0.0921 
0.4 -0.0683 

9.3 0.406 0.000 0.021 
5.4 0.559 0.000 0.024 
5.8 0.592 0.000 0.036 
4.4 0.669 0.000 0.042 

-20.0 
0.0 

-16.7 

-18.1 
-18.4 
-18.2 
-14.3 
-14.5 
-13.8 
-15.9 
-17.6 
-16.0 

-11.1 
-15.7 
-11.8 
-10.4 
-15.0 
-10.8 
-10.7 
-15.5 
-11.4 

0.318 0.000 0.068 
-0.016 0.235 0.099 
0.217 0.000 0.063 

5.1 0.973 
4.7 0.982 

12.9 0.799 
13.0 0.790 

14.1 0.368 
1.9 0.931 

19.1 0.387 

0.411 
0.614 
0.458 
0.320 
0.383 
0.376 
0.541 
0.798 
0.575 

000 
000 
000 
000 
000 
000 
000 
000 

498 
589 
618 
322 
501 
329 
605 
771 
703 

0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

.027 

.016 

.017 

.019 

.018 

.022 

.025 

.017 
,019 

4.1 
4.5 
5.5 
6.4 
6.7 
5.8 
9.2 

11.8 
10.3 

0.027 
0.025 
0.024 
0.031 
0.031 
0.031 
0.029 
0.028 
0.025 

-29.6 0.246 
-27.2 0.338 
-26.8 0.231 

-14.8 
-28.3 
-29.8 
-29.8 
-16.9 

-3.7 
-3.0 

0.428 
0.343 
0.042 
0.384 
0.191 

0.069 
0.193 

36.4 0.289 
47.5 -0.119 
45.8 -0.121 
19.1 0.236 

-25.7 0.332 
-21.4 0.287 
-15.0 0.121 

0.004 
0.011 
0.008 

0.000 
0.001 
0.001 
0.005 
0.000 

0.192 
0.252 

0.000 
0.001 
0.001 
0.000 

0.000 
0.000 
0.000 

0.069 
0.097 
0.087 

0.046 
0.042 
0.028 
0.073 
0.040 

0.020 
0.048 

0.048 
0.038 
0.038 
0.056 

0.030 
0.037 
0.061 

14.0 
9.8 
5.4 
8.0 

15.0 

17.5 
26.0 

0.990 
0.984 

.963 

.376 

.349 

.441 

.954 

.860 

.921 

.990 

.996 

.979 

.516 

.516 

.516 
0.962 
0.936 
0.940 

-1.05 -12.8 -0.041 0.038 0.092 6.1 0.408 

5.1 0.533 
5.1 0.535 
4.9 0.556 

0.373 
0.134 
0.498 
0.239 
0.663 

0.179 
0.099 

14.0 0.371 
5.6 0.470 
5.6 0.470 

25.1 0.122 

11.5 0.568 
16.0 0.593 
12.8 0.806 

-27.2 0.084 0.001 0.044 5.3 0.500 
-24.8 -0.066 0.008 0.056 4.0 0.675 

-23.0 0.059 0.032 0.064 14.6 0.334 
-17.1 0.064 0.039 0.097 16.9 0.527 

S TIP 4 9 0 6 86 90 1 1 860402 900926 167 -42 0.05 -0.0115 -23.0 0.114 0.001 0.074 14.4 0.345 



G-10 

VARIABLE 
S TIP 
S TIP 

SECCI 
SECCI 
SECCI 
SECCI 

TEMP 
TEMP 
TEMP 
TEMP 
TEMP 

TIP 
TIP 
TIP 
TIP 
TIP 

TKN 
TKN 
TKN 

TN/TIP 
TN/TIP 
TN/TIP 

AGENCY - I 

ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 

CL 
CL 
CL 
CL 
CL 
CL 
CL 

COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 

DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 

PH F 

MONTH 
RANGE 
10 
1 

4 
4 
1 
1 

4 
10 
10 
10 
1 

4 
4 
10 
1 
1 

4 
10 
1 

4 
10 
1 

)OH 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

3 
12 

9 
9 
12 
12 

9 
3 
3 
3 
12 

9 

DEPTH 
RANGE 
0 
0 

0 
0 
0 
0 

12 
0 
12 
0 
12 

0 
9 12 
3 
12 
12 

9 
3 
12 

9 
3 
12 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 

12 
0 
12 

12 
0 
12 

0 
12 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

6 
6 

6 
18 
6 
18 

18 
6 
18 
18 
18 

6 
18 
18 
6 
18 

18 
18 
18 

6 
18 
6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

YEAR 
RANGE 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 

86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 

STAT 
RANGE 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

21 21 
22 22 
23 23 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

21 21 
24 24 
25 25 
27 27 
29 29 
30 30 
21 30 

21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

25 25 

FIRST LAST 
DATE DATE 

861008 901114 
860402 901114 

860402 900926 
860402 900926 
860402 901114 
860402 901114 

860402 900926 
861008 901114 
861008 901114 
861008 901114 
860402 901114 

860402 900926 
860402 900926 
861008 901114 
860402 901114 
860402 901114 

860402 900926 
861008 901114 
860402 901114 

860402 900926 
861008 901114 
860402 901114 

860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 

860625 900912 
860625 900912 
860625 900912 
860625 900912 
860625 900912 
860625 900912 
860625 900912 

860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 

860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 
860528 900912 

860528 900912 

OBS 
63 
230 

59 
59 
80 
80 

177 
63 
63 
147 
240 

171 
171 
63 
234 
234 

177 
147 
240 

171 
63 
234 

27 
27 
27 
27 
27 
27 
27 
26 
26 
268 

25 
25 
25 
26 
25 
26 
254 

27 
27 
27 
27 
27 
27 
27 
27 
26 
26 
268 

27 
27 
27 
27 
27 
27 
27 
27 
26 
26 
268 

25 

S 
-16 
-70 

35 
35 
50 
50 

59 
16 
22 
18 
79 

-43 
-59 
-16 
-63 
-77 

-57 
-20 
-83 

39 
8 
53 

45 
42 
44 
43 
46 
43 
43 
42 
36 
44 

-25 
-15 
-21 
-21 
-28 
-23 
-27 

-49 
-45 
-43 
-41 
-45 
-46 
-42 
-39 
-45 
-43 
-45 

-43 
-45 
-45 
-38 
-47 
-43 
-42 
-35 
-42 
-39 
-43 

-16 

MEDIAN 
0.155 
0.06 

1.2 
1.2 
1.3 
1.3 

10.05 
10.5 
10.1 
10.5 
10.1 

0.073 
0.4 

0.242 
0.088 
0.355 

5.45 
4 
5 

65.02 
20.99 
51.33 

146 
141 
142 
142 
148 
142 
146 

142.5 
144.5 
144.5 

440 
392 
432 

442.5 
504 
439 
445 

2222 
2249 
2157 
1928 
2249 
2308 
2203 
1974 
2236 
2255 
2249 

1512 
1576 
1532 
1324 
1564 
1596 
1600 
1566 
1628 
1570 
1576 

7.9 

SLOPE 
-0.0315 
-0.0145 

0.1417 
0.1417 

0.1 
0.1 

0.55 
0.375 
0.75 
0.375 
0.5667 

-0.0153 
-0.05 

-0.0473 
-0.0163 
-0.0463 

-0.76 
-1.082 
-0.8225 

12.56 
2.759 
7.365 

12 
11.5 
12.33 

11 
13 
11 
10 
12 
11 

12.25 

-86.33 
-32 

-77.33 
-62 

-78.25 
-47.33 
-57.5 

-282 
-241.7 
-237 

-137.5 
-279.7 
-271 

-344.5 
-282 

-261.5 
-250.5 
-270.5 

-160 
-166 
-190 
-80 

-160.5 
-150 
-200 

-154.7 
-181 
-158 
-163 

•0.0883 

TREND 
-20.3 
-24.2 

11.8 
11.8 
7.7 
7.7 

5.5 
3.6 
7.4 
3.6 
5.6 

-20.9 
-12.5 
-19.6 
-18.6 
-13.1 

-13.9 
-27.1 
-16.5 

19.3 
13.1 
14.3 

8.2 
8.2 
8.7 
7.7 
8.8 
7.7 
6.8 
8.4 
7.6 
8.5 

-19.6 
-8.2 
-17.9 
-14.0 
-15.5 
-10.8 
-12.9 

-12.7 
-10.7 
-11.0 
-7.1 
-12.4 
-11.7 
-15.6 
-14.3 
-11.7 
-11.1 
-12.0 

-10.6 
-10.5 
-12.4 
-6.0 
-10.3 
-9.4 
-12.5 
-9.9 
-11.1 
-10.1 
-10.3 

-1.1 

R1 
-0.191 
-0.166 

0.232 
0.232 
0.248 
0.248 

0.400 
-0.250 
-0.005 
-0.173 
0.235 

-0.031 
0.257 
-0.103 
-0.022 
0.057 

0.531 
0.296 
0.360 

0.091 
-0.455 
0.165 

0.386 
0.244 
0.235 
0.225 
0.187 
0.265 
0.338 
0.237 
0.234 
0.283 

0.019 
-0.093 
0.086 
-0.248 
0.218 
-0.028 
0.230 

0.077 
0.001 
-0.128 
0.011 
-0.018 
0.015 
0.230 
-0.207 
-0.357 
-0.243 
-0.080 

-0.156 
0.248 
0.004 
0.267 
-0.203 
-0.163 
0.273 
0.091 
-0.250 
-0.106 
0.068 

-0.132 

PI 
0.028 
0.000 

0.006 
0.006 
0.001 
0.001 

0.000 
0.028 
0.002 
0.013 
0.000 

0.001 
0.000 
0.028 
0.000 
0.000 

0.000 
0.005 
0.000 

0.002 
0.306 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.004 
0.090 
0.016 
0.022 
0.002 
0.012 
0.003 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.084 

P2 
0.083 
0.045 

0.086 
0.086 
0.059 
0.059 

0.050 
0.072 
0.029 
0.043 
0.048 

0.076 
0.066 
0.055 
0.065 
0.054 

0.073 
0.096 
0.061 

0.070 
0.080 
0.027 

0.025 
0.033 
0.026 
0.026 
0.023 
0.027 
0.027 
0.027 
0.028 
0.025 

0.078 
0.089 
0.048 
0.047 
0.077 
0.047 
0.078 

0.019 
0.026 
0.033 
0.030 
0.026 
0.024 
0.024 
0.029 
0.024 
0.021 
0.026 

0.025 
0.027 
0.027 
0.051 
0.022 
0.030 
0.031 
0.056 
0.035 
0.032 
0.035 

0.084 

Page 2 
CHI2 
5.7 
14.7 

12.7 
12.7 
9.9 
9.9 

10.6 
6.3 
4.3 
7.1 
14.6 

11.5 
5.5 
2.4 
8.5 
9.4 

8.5 
8.0 
8.7 

18.1 
2.6 
14.2 

1.4 
1.1 
1.7 
1.6 
1.7 
1.6 
9.1 
4.2 
3.6 
1.7 

9.2 
2.3 
7.2 
4.3 
2.7 
2.2 
1.7 

1.7 
1.4 
1.6 
2.7 
1.4 
1.5 
2.4 
1.3 
4.3 
1.4 
1.4 

8.6 
1.4 
1.4 
2.1 
1.6 
1.6 
1.6 
1.6 
3.7 
1.3 
1.1 

1.7 

PCHI2 
0.459 
0.686 

0.475 
0.475 
0.935 
0.935 

0.646 
0.396 
0.639 
0.314 
0.691 

0.570 
0.962 
0.879 
0.970 
0.949 

0.813 
0.237 
0.965 

0.155 
0.855 
0.714 

0.924 
0.952 
0.884 
0.901 
0.894 
0.901 
0.107 
0.521 
0.604 
0.884 

0.101 
0.802 
0.206 
0.504 
0.744 
0.825 
0.886 

0.887 
0.924 
0.901 
0.748 
0.924 
0.915 
0.793 
0.936 
0.501 
0.924 
0.924 

0.127 
0.924 
0.924 
0.830 
0.902 
0.901 
0.901 
0.899 
0.590 
0.932 
0.952 

0.885 
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MONTH DEPTH YEAR STAT FIRST LAST 
VARIABLE 

PH L 

T-P 

AGENCY = 

CL 
CL 
CL 
CL 
CL 
CL 
CL 

DO 
DO 

FE 

S 
S 
S 
S 
S 
S 

S ORTHO P 
S ORTHO P 
S ORTHO P 

T-P 
T-P 
T-P 

TDP 

RANGE 

4 

4 

UFI 

4 
4 
4 
10 
1 
1 
1 

4 
1 

4 

4 
4 
10 
10 
1 
1 

4 
10 
1 

4 
10 
1 

1 

9 

9 

9 
9 
9 
3 
12 
12 
12 

9 
12 

9 

9 
9 
3 
3 

RANGE 

0 0 

0 0 

0 6 
12 20 
0 20 
12 20 
0 6 
12 20 
0 20 

12 20 
12 20 

12 20 

12 20 
0 20 
12 20 
0 20 

12 12 20 
12 

9 
3 
12 

9 
3 
12 

12 

0 20 

12 20 
12 20 
12 20 

12 20 
12 20 
12 20 

12 20 

RANGE 

86 90 

86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 

86 90 

86 90 
86 90 
86 90 
86 90 
86 90 
86 90 

86 90 
86 90 
86 90 

86 90 
86 90 
86 90 

86 90 

RANGE 

27 27 

30 30 

41 41 
41 41 
41 41 
41 41 
41 41 
41 41 
41 41 

41 41 
41 41 

41 41 

41 41 
41 41 
41 41 
41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 

DATE DATE 

860528 900912 

860625 900912 

860407 900926 
860407 900926 
860407 900926 
860203 901126 
860203 901126 
860203 901126 
860203 901126 

860407 890609 
860203 890609 

860407 900926 

860407 900926 
860407 900926 
860327 901015 
860327 901015 
860327 901015 
860327 901015 

860407 900926 
860331 901126 
860331 901126 

860407 900926 
860331 901126 
860331 901126 

860331 901126 

OBS 

26 

26 

900 
977 
2437 
210 
1097 
1187 
2963 

902 
1270 

513 

640 
776 
97 
99 
737 
875 

743 
173 
916 

765 
148 
913 

323 

Page 3 
S MEDIAN SLOPE TREND R1 PI P2 CHI2 PCHI2 

18 8.1 0.1 1.2 0.012 0.047 0.094 3.2 0.677 

-27 0.0805 -0.0113 -14.0 0.603 0.003 0.099 3.0 0.703 

-116 
-128 
-126 
-22 
-127 
-139 
-137 

25 
34 

-13 

-56 
-54 
-14 
-14 
-64 
-62 

-88 
-27 
-108 

-86 
-19 
-102 

-64 

561 
614.6 
592.6 
637 

563.7 
616 

597.5 

0 
0 

0.675 

4.435 
4.19 
8.3 

7.825 
4.31 
4.09 

0.4557 
0.188 
0.3408 

0.5072 
0.2323 
0.3833 

0.36 

-97.9 
-120.2 
-111.9 
-128.3 
-97.43 
-120.1 
-111.2 

0 
0.6287 

-0.03 

-2.266 
-2.201 
-3.825 
-4.329 
-2.46 
-2.412 

-0.0479 
-0.0803 
-0.0484 

-0.0542 
-0.0825 
-0.0616 

-0.0464 

-17.5 
-19.6 
-18.9 
-20.1 
-17.3 
-19.5 
-18.6 

0.0 
0.0 

-4.4 

-51.1 
-52.5 
-46.1 
-55.3 
-57.1 
-59.0 

-10.5 
-42.7 
-14.2 

-10.7 
-35.5 
-16.1 

-12.9 

0.788 
0.854 
0.790 
0.257 
0.539 
0.733 
0.576 

0.768 
0.648 

0.573 

0.565 
0.557 
-0.057 
-0.026 
0.331 
0.268 

0.414 
0.358 
0.475 

0.035 
0.211 
0.197 

0.190 

0.000 
0.000 
0.000 
0.001 
0.000 
0.000 
0.000 

0.000 
0.000 

0.171 

0.000 
0.000 
0.024 
0.024 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.004 
0.000 

0.000 

0.029 
0.020 
0.021 
0.070 
0.034 
0.023 
0.024 

0.073 
0.055 

0.091 

0.060 
0.068 
0.064 
0.064 
0.058 
0.064 

0.026 
0.050 
0.025 

0.056 
0.098 
0.049 

0.088 

0.6 
0.7 
0.8 
7.4 
18.0 
22.0 
21.4 

9.5 
14.2 

17.7 

11.7 
11.0 
4.0 
4.0 
14.9 
14.1 

7.3 
5.4 
13.7 

3.5 
4.2 
10.1 

13.3 

1.000 
1.000 
1.000 
0.688 
0.707 
0.459 
0.497 

0.734 
0.862 

0.169 

0.549 
0.610 
0.544 
0.544 
0.602 
0.662 

0.889 
0.608 
0.799 

0.996 
0.751 
0.951 

0.777 
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Onondaga Lake Trend Analysis Significant Results - Last 10 Years - P2 < .10 

MONTH RANGE - range o1 
DEPTH RANGE * range o1 
YEAR RANGE = range ol 
STAT RANGE = range ol 

sample 
sample 
sample 

moi iths > S 
depths (m) SLOPE 
years TREND 

station numbers R1 
FIRST DATE = first sample date 
LAST DATE = last sample date 
OBS 
MEDIAN 

VARIABLE 

AGENCY = 

ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 

BOO 
BOO 
BOD 
BOD 

CHLOR 
CHLOR 
CHLOR 
CHLOR 
CHLOR 
CHLOR 
CHLOR 
CHLOR 
CHLOR 

CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 

COND 
COND 
COND 
COND 
COND 
COND 
COND 
COND 
COND 

DO 
DO 

N02 
N02 
N02 
N02 

N03 
N03 

ORG-N 

PART TKN 
PART TKN 
PART TKN 

= number of observat 

[YYMMDD) P1 
[YYMMDD) P2 
ons CHI 2 

= median concentration 

MONTH 
RANGE 

D&S 

4 9 
4 9 
4 9 
10 3 
10 3 
1 12 
1 12 
1 12 

4 9 
4 9 
1 12 
1 12 

4 9 
4 9 
4 9 
10 3 
10 3 
10 3 
1 12 
1 12 
1 12 

4 9 
4 9 
4 9 
10 3 
10 3 
10 3 
1 12 
1 12 
1 12 

4 9 

DEPTH 
RANGE 

0 6 
12 18 
0 18 
0 6 
0 18 
0 6 
12 18 
0 18 

0 6 
0 18 
0 6 
0 18 

0 6 
12 18 
0 18 
0 6 
12 18 
0 18 
0 6 
12 18 
0 18 

0 6 
12 18 
0 18 
0 6 
12 18 
0 18 
0 6 
12 18 
0 18 

0 6 
4 9 12 18 
4 9 
10 3 
10 3 
10 3 
1 12 
1 12 
1 12 

4 9 
10 3 

4 9 
4 9 
1 12 
1 12 

4 9 
1 12 

10 3 

4 9 

0 18 
0 6 
12 18 
0 18 
0 6 
12 18 
0 18 

12 18 
0 6 

12 18 
0 18 
12 18 
0 18 

0 6 
0 6 

0 6 

0 6 
4 9 12 18 
4 9 0 18 

YEAR 
RANGE 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 

81 90 
81 90 
81 90 
81 90 

81 90 
81 90 

81 90 

81 90 
81 90 
81 90 

STAT 
RANGE 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 

1 
1 

1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 

1 
1 

1 

1 
1 
1 

PCHI2 

FIRST LAST 
DATE DATE 

810408 900926 
810408 900926 
810408 900926 
810114 901114 
810114 901114 
810114 901114 
810114 901114 
810114 901114 

810408 900926 
810408 900926 
810114 901114 
810114 901114 

810408 900926 
810408 900926 
810408 900926 
810210 901114 
810210 901114 
810210 901114 
810210 901114 
810210 901114 
810210 901114 

810408 900926 
810408 900926 
810408 900926 
810114 901114 
810114 901114 
810114 901114 
810114 901114 
810114 901114 
810114 901114 

810408 900926 
810408 900926 
810408 900926 
810114 901114 
810114 901114 
810114 901114 
810114 901114 
810114 901114 
810114 901114 

810408 900926 
810114 901114 

810408 900926 
810408 900926 
810114 901114 
810114 901114 

810408 900926 
810114 901114 

810114 901114 

810408 900926 
810408 900926 
810408 900926 

= Mann-Kenc 
= slope of 
= slope of 

all S Statistic 
trend line (concentration units / year) 
trend line (X/year) 

= first-order seria 
= test significance 
= test significance 
« Chi -Squared Test 
= significance Ieve 

OBS 

351 
351 
819 
126 
292 
477 
475 
1111 

354 
826 
480 
1118 

284 
98 
382 
101 
34 
136 
385 
132 
518 

354 
354 
826 
126 
124 
292 
480 
478 
1118 

354 
354 
826 
126 
124 
292 
480 
478 
1118 

352 
126 

354 
826 
478 
1118 

354 
480 

126 

354 
117 
471 

S 

310 
321 
344 
61 
64 
389 
359 
426 

-167 
-126 
-180 
-138 

-112 
-85 

-105 
-29 
-33 
-32 

-133 
-105 
-127 

-369 
-372 
-376 
-68 
-79 
-75 

-469 
-481 
-481 

-300 
-307 
-317 
-70 
-67 
-71 

-390 
-388 
-408 

-108 
-32 

-92 
-97 
-88 
-79 

140 
148 

-38 

-125 
-109 
-144 

MEDIAN 

134 
192 

151.5 
150 
146 
138 

185.5 
148 

5 
4 
5 
4 

24.06 
10.49 
20.35 
20.04 
16.04 
18.7 
21.4 
12.03 
20.05 

1100 
1338 
1160 
975 
1313 
1000 
1100 
1338 
1160 

3520 
4570 
3810 
3075 
4285 
3080 
3340 
4480 
3710 

0.5 
7.45 

0.02 
0.11 
0.04 
0.11 

1.05 
1.1 1 

1 

0.52 
0.4 
0.5 

I correlation of detrended, deseasoned va 
level (Hirsch 
level (Hirsch 

et al, 
& Slack 

1982) 
:, 19843 

for Homogeneity of Trend Across Seasons 
I for CHI2 

SLOPE 

9.286 
7 
10 
7 

7.429 
8.667 
6.775 

9 

-0.3333 
-0.25 

-0.2857 
-0.2 

-4.02 
-1.35 

-2.822 
-3.21 

-2.464 
-3.059 
-3.326 
-1.387 
-2.645 

-144.6 
-177.5 
-156.6 

-125 
-190.3 

-157 
-143 

-177.5 
-156.6 

-330 
-451.9 

-400 
-380 

-516.7 
-390 
-335 

-452.5 
-393.3 

-0.06 
-0.325 

0 
-0.005 

0 
-0.0033 

3.03225 
3.03167 

-0.075 

-0.05 
-0.04 
-0.05 

TREND 

6.9 
3.6 
6.6 
4.7 
5.1 
6.3 
3.7 
6.1 

-6.7 
-6.3 
-5.7 
-5.0 

-16.7 
-12.9 
-13.9 
-16.0 
-15.4 
-16.4 
-15.5 
-11.5 
-13.2 

-13.1 
-13.3 
-13.5 
-12.8 
-14.5 
-15.7 
-13.0 
-13.3 
-13.5 

-9.4 
-9.9 

-10.5 
-12.4 
-12.1 
-12.7 
-10.0 
-10.1 
-10.6 

-12.0 
-4.4 

0.0 
-4.5 
0.0 
-3.0 

3.1 
2.9 

-7.5 

-9.6 
-10.0 
-10.0 

R1 

0.479 
0.364 
0.625 
0.558 
0.565 
0.614 
0.472 
0.715 

0.301 
0.322 
0.274 
0.309 

0.180 
0.073 
0.108 
0.360 
0.161 
0.360 
0.223 
0.194 
0.165 

0.386 
0.561 
0.396 
0.472 
0.490 
0.430 
0.559 
0.547 
0.529 

0.526 
0.669 
0.588 
0.722 
0.665 
0.643 
0.702 
0.741 
0.709 

0.475 
0.249 

0.107 
0.318 
0.242 
0.122 

0.561 
0.572 

0.361 

0.261 
-0.009 
0.271 

P1 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.001 
0.000 
0.014 
0.005 
0.007 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.001 
0.031 

0.003 
0.004 
0.013 
0.040 

0.000 
0.000 

0.010 

0.000 
0.001 
0.000 

P2 

0.002 
0.002 
0.001 
0.011 
0.010 
0.002 
0.002 
0.001 

0.009 
0.041 
0.010 
0.036 

0.022 
0.017 
0.025 
0.049 
0.033 
0.046 
0.029 
0.021 
0.036 

0.001 
0.001 
0.001 
0.007 
0.001 
0.003 
0.001 
0.000 
0.001 

0.005 
0.004 
0.003 
0.005 
0.007 
0.005 
0.005 
0.005 
0.003 

0.065 
0.098 

0.047 
0.010 
0.069 
0.003 

0.049 
0.058 

0.084 

0.016 
0.034 
0.014 

ues 

Page 1 
CHI2 

2.7 
3.1 
6.9 
14.9 
11.4 
37.3 
32.5 
37.9 

11.8 
8.9 

22.4 
17.7 

16.6 
21.3 
17.1 
9.6 
4.4 
4.9 
24.8 
28.1 
20.4 

4.2 
3.0 
4.6 
17.3 
16.4 
14.7 
48.0 
41.0 
40.7 

7.8 
7.4 
8.7 
13.2 
12.3 
13.4 
27.3 
27.5 
29.9 

32.8 
10.4 

15.4 
17.1 
24.3 
31.7 

15.4 
20.7 

6.8 

13.6 
7.0 
15.6 

PCHI2 

0.999 
0.998 
0.907 
0.187 
0.410 
0.030 
0.090 
0.026 

0.544 
0.782 
0.498 
0.776 

0.219 
0.068 
0.194 
0.297 
0.823 
0.767 
0.211 
0.107 
0.433 

0.988 
0.998 
0.983 
0.099 
0.128 
0.195 
0.002 
0.012 
0.013 

0.855 
0.879 
0.792 
0.284 
0.341 
0.266 
0.244 
0.234 
0.154 

0.002 
0.492 

0.284 
0.196 
0.385 
0.106 

0.282 
0.599 

0.815 

0.406 
0.905 
0.269 



G-13 

VARIABLE 
PART TKN 
PART TKN 
PART TKN 
PART TKN 
PART TKN 
PART TKN 

PHAEOPIG 
PHAEOPIG 
PHAEOPIG 
PHAEOPIG 
PHAEOPIG 
PHAEOPIG 

SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 

TIP 
TIP 

TN/TIP 
TN/TIP 
TN/TIP 

AGENCY = I 

ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 
ALK 

CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 

COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 
COND (25) 

DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 

MONTH 
RANGE 
10 
10 
10 
1 
1 
1 

4 
4 
4 
1 
1 
1 

4 
4 
10 
10 
1 
1 

4 
10 

4 
10 
1 

30H 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

3 
3 
3 
12 
12 
12 

9 
9 
9 
12 
12 
12 

9 
9 
3 
3 
12 
12 

9 
3 

9 
3 
12 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 

DEPTH 
RANGE 
0 
12 
0 
0 

6 
18 
18 
6 

12 18 
0 

0 
12 
0 
0 
12 
0 

0 
0 
0 
0 
0 
0 

0 
12 

0 
12 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

18 

6 
18 
18 
6 
18 
18 

6 
18 
6 
18 
6 
18 

6 
18 

6 
18 
6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

YEAR 
RANGE 
81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 

81 
81 

81 
81 
81 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 
81 
81 

90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 

90 
90 

90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 

STAT 
RANGE 

21 
22 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 

21 
22 

23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 

21 

30 

21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 

21 

30 

21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 

21 

30 

21 
22 22 
23 23 
24 24 
25 25 
27 27 
30 
21 

30 
30 

FIRST LAST 
DATE DATE 

810114 901114 
810114 901114 
810114 901114 
810114 901114 
810114 901114 
810114 901114 

810408 900926 
810408 900926 
810408 900926 
810210 901114 
810210 901114 
810210 901114 

810408 900926 
810408 900926 
810312 901114 
810312 901114 
810312 901114 
810312 901114 

810408 900926 
810114 901114 

810408 900926 
810114 901114 
810114 901114 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

OBS 
126 
42 
168 
480 
159 
639 

284 
98 
382 
385 
132 
518 

118 
118 
37 
37 
155 
155 

348 
124 

348 
124 
474 

52 
51 
51 
52 
49 
47 
49 
50 
49 
49 
499 

49 
49 
49 
49 
46 
45 
47 
46 
47 
48 
475 

52 
51 
51 
52 
49 
47 
49 
50 
49 
49 
499 

44 
43 
44 
43 
42 
42 
43 
426 

S 
-42 
-31 
-45 
-170 
-151 
-192 

-103 
-74 
-91 
-118 
-83 
-103 

130 
130 
46 
46 
184 
184 

-127 
-39 

162 
35 
159 

161 
160 
158 
118 
140 
131 
151 
158 
156 
141 
168 

-151 
-149 
-145 
-135 
-127 
-114 
-122 
-129 
-150 
-142 
-158 

-155 
-150 
-144 
-151 
-139 
-134 
-140 
-139 
-151 
-141 
-151 

-54 
-45 
-60 
-40 
-60 
-44 
-48 
-64 

MEDIAN 
0.4 
0.4 
0.4 
0.47 
0.4 
0.5 

8.285 
5.61 
7.953 
6.885 
5.475 
6.882 

SLOPE 
-0.06 

-0.0657 
-0.0671 
-0.05 
-0.05 
-0.05 

-1.33 
-1.06 
-1.22 
-1.043 
-0.7183 
-0.8204 

0.95 0.06548 
0.95 0.06548 
1.2 0.06667 
1.2 0.06667 
1 
1 

0.078 
0.2465 

52.62 
21.44 
47.31 

116 
119.5 
118.5 
142 
120 

123.5 
125 
121 
121 
119 
119 

741.5 
613 
579 
516 
656 
610 
615 
600 
655 
591 
656 

2824 
2720 
2772 
2406 
2746 
2772 
2824 
2772 
2877 
2798 
2824 

10.3 
9.8 
9.45 
9.2 
9.8 
9.75 
9.5 
9.4 

0.05917 
0.05917 

-0.0048 
-0.0332 

4.437 
1.115 
2.756 

11.5 
10.69 
10.5 
8.4 

10.57 
11 
9.6 

9.167 
10.58 
10.4 
10.5 

-131.5 
-117.1 
-124.2 
-131.2 
-124.6 
-119.1 
-110 

-101.8 
-116.7 
-129.4 
-125.8 

-336.5 
-344.8 
-332.6 
-372.8 
-366 

-326.5 
-365 

-328.6 
-342.8 
-361 

-344.4 

-0.48 
-0.45 

-0.5083 
-0.36 

-0.5333 
-0.35 

-0.3283 
-0.4062 

TREND 
-15.0 
-16.4 
-16.8 
-10.6 
-12.5 
-10.0 

-16.1 
-18.9 
-15.3 
-15.1 
-13.1 
-11.9 

6.9 
6.9 
5.6 
5.6 
5.9 
5.9 

-6.2 
-13.5 

8.4 
5.2 
5.8 

9.9 
8.9 
8.9 
5.9 
8.8 
8.9 
7.7 
7.6 
8.7 
8.7 
8.8 

-17.7 
-19.1 
-21.5 
-25.4 
-19.0 
-19.5 
-17.9 
-17.0 
-17.8 
-21.9 
-19.2 

-11.9 
-12.7 
-12.0 
-15.5 
-13.3 
-11.8 
-12.9 
-11.9 
-11.9 
-12.9 
-12.2 

-4.7 
-4.6 
-5.4 
-3.9 
-5.4 
-3.6 
-3.5 
-4.3 

R1 
0.276 
0.278 
0.283 
0.272 
0.015 
0.269 

-0.008 
0.068 
0.022 
0.048 
0.104 
0.081 

0.427 
0.427 
0.183 
0.183 
0.448 
0.448 

0.255 
0.304 

0.338 
-0.135 
0.386 

0.276 
0.305 
0.260 
0.286 
0.193 
0.111 
0.258 
0.228 
0.235 
0.298 
0.321 

0.371 
0.316 
0.351 
0.195 
-0.007 
0.230 
0.415 
0.113 
0.157 
0.137 
0.476 

0.627 
0.630 
0.639 
0.238 
0.472 
0.290 
0.397 
0.485 
0.581 
0.572 
0.657 

0.156 
0.255 
0.198 
0.137 
0.219 
0.311 
0.225 
0.376 

PI 
0.003 
0.034 
0.002 
0.000 
0.000 
0.000 

0.000 
0.003 
0.000 
0.000 
0.004 
0.000 

0.000 
0.000 
0.001 
0.001 
0.000 
0.000 

0.000 
0.008 

0.000 
0.018 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.009 
0.025 
0.004 
0.047 
0.002 
0.025 
0.017 
0.003 

P2 
0.040 
0.043 
0.018 
0.017 
0.021 
0.014 

0.015 
0.011 
0.018 
0.024 
0.044 
0.044 

0.089 
0.089 
0.017 
0.017 
0.050 
0.050 

0.045 
0.046 

0.019 
0.013 
0.027 

0.001 
0.001 
0.001 
0.010 
0.001 
0.002 
0.001 
0.001 
0.001 
0.002 
0.001 

0.001 
0.001 
0.002 
0.002 
0.001 
0.002 
0.003 
0.001 
0.001 
0.001 
0.001 

0.003 
0.003 
0.004 
0.003 
0.002 
0.001 
0.002 
0.003 
0.002 
0.002 
0.004 

0.051 
0.096 
0.015 
0.064 
0.016 
0.081 
0.038 
0.022 

Page 2 
CHI2 
7.1 
14.6 
14.5 
19.1 
21.3 
26.4 

18.6 
16.0 
18.8 
25.9 
20.1 
21.5 

19.1 
19.1 
9.0 
9.0 
24.0 
24.0 

15.6 
13.0 

10.7 
7.9 
26.9 

3.9 
3.8 
3.5 
3.7 
3.3 
4.1 
5.1 
15.7 
8.5 
7.6 
4.7 

15.5 
13.5 
4.0 
2.8 
12.6 
11.3 
2.7 
2.9 
8.2 
3.6 
4.2 

3.4 
3.3 
3.2 
3.2 
3.6 
3.2 
3.3 
3.3 
7.9 
3.3 
3.0 

3.9 
2.5 
5.2 
1.4 
5.7 
5.5 
3.0 
3.2 

PCHI2 
0.788 
0.204 
0.209 
0.696 
0.561 
0.283 

0.138 
0.252 
0.129 
0.171 
0.452 
0.369 

0.122 
0.122 
0.254 
0.254 
0.196 
0.196 

0.270 
0.291 

0.639 
0.718 
0.260 

0.558 
0.582 
0.618 
0.597 
0.651 
0.532 
0.402 
0.008 
0.133 
0.178 
0.453 

0.009 
0.019 
0.550 
0.738 
0.027 
0.045 
0.751 
0.714 
0.145 
0.615 
0.517 

0.632 
0.648 
0.666 
0.671 
0.611 
0.672 
0.652 
0.656 
0.162 
0.653 
0.694 

0.571 
0.778 
0.390 
0.920 
0.335 
0.362 
0.704 
0.667 



G-14 

VARIABLE 

DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 

PH F 

SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 
SECCI 

TURB 
TURB 
TURB 

AGENCY = 

CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 

DO 
DO 
DO 
DO 

FE 
FE 
FE 
FE 
FE 
FE 

PH L 
PH L 
PH L 
PH L 
PH L 
PH L 

S 
S 
S 
S 

S ORTHO P 
S ORTHO P 
S ORTHO P 

SECCI 
SECCI 
SECCI 
SECCI 

MONTH DEPTH 
RANGE RANGE 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

UFI 

4 
4 
4 
10 
10 
10 
1 
1 
1 

4 
10 
10 
1 

4 
4 
10 
10 
1 
1 

4 
4 
4 
1 
1 
1 

4 
4 
1 
1 

4 
10 
1 

4 
4 
1 
1 

9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 

9 0 0 

9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 
9 0 0 

9 0 0 
9 0 0 
9 0 0 

9 0 6 
9 12 20 
9 0 20 
3 0 6 
3 12 20 
3 0 20 
12 0 6 
12 12 20 
12 0 20 

9 12 20 
3 0 6 
3 0 20 
12 12 20 

9 12 20 
9 0 20 
3 12 20 
3 0 20 
12 12 20 
12 0 20 

9 0 6 
9 12 20 
9 0 20 
12 0 6 
12 12 20 
12 0 20 

9 12 20 
9 0 20 
12 12 20 
12 0 20 

9 12 20 
3 12 20 
12 12 20 

9 0 6 
9 0 20 
12 0 6 
12 0 20 

YEAR 
RANGE 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 

81 90 
81 90 
81 90 

81 90 
81 90 
81 90 
81 90 

STAT 
RANGE 

21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
21 30 

24 24 

21 21 
22 22 
23 23 
24 24 
25 25 
28 28 
29 29 
30 30 
21 

21 

30 

21 
28 28 
29 29 

41 
41 
41 
41 
41 
41 
41 
41 
41 

41 
41 
41 
41 

41 
41 
41 
41 
41 
41 

41 
41 
41 
41 
41 
41 

41 
41 
41 
41 

41 
41 
41 

41 
41 
41 
41 

41 
41 
41 
41 
41 
41 
41 
41 
41 

41 
41 
41 
41 

41 
41 
41 
41 
41 
41 

41 
41 
41 
41 
41 
41 

41 
41 
41 
41 

41 
41 
41 

41 
41 
41 
41 

FIRST LAST 
DATE DATE 

810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 

810526 900912 
810526 900822 
810526 900912 
810526 900912 
810526 900822 
810526 900912 
810526 900912 
810526 900912 
810526 900912 

810526 900912 
810526 900912 
810526 900912 

810416 900926 
810416 900926 
810416 900926 
811001 901126 
811001 901126 
811001 901126 
810416 901126 
810416 901126 
810416 901126 

810412 890609 
811001 881114 
811001 881114 
810412 890609 

810518 900926 
810518 900926 
811001 901015 
811001 901015 
810518 901015 
810518 901015 

810413 900926 
810413 900926 
810413 900926 
810413 901105 
810413 901105 
810413 901105 

810508 900926 
810508 900926 
810508 901015 
810508 901015 

860407 900926 
860331 901126 
860331 901126 

810412 900926 
810412 900926 
810412 901121 
810412 901121 

OBS 

52 
51 
51 
52 
49 
47 
49 
50 
49 
49 
499 

48 

47 
45 
47 
46 
44 
44 
46 
45 
453 

52 
50 
49 

1270 
1408 
3506 
288 
314 
786 
1558 
1722 
4292 

1502 
413 
1174 
1969 

766 
951 
121 
125 
887 
1076 

1330 
1376 
3430 
1613 
1676 
4178 

880 
1075 
1025 
1226 

743 
173 
916 

298 
298 
375 
375 

S 

-167 
-160 
-160 
-154 
-153 
-143 
-148 
-145 
-162 
-155 
-169 

-56 

95 
70 
80 
67 
73 
60 
71 
83 
82 

-70 
-49 
-51 

-236 
-246 
-246 
-51 
-53 
-49 
-278 
-288 
-286 

36 
13 
13 
50 

-45 
-54 
-14 
-14 
-58 
-67 

104 
167 
118 
124 
189 
138 

-103 
-91 
-119 
-103 

-88 
-27 
-108 

100 
100 
120 
120 

MEDIAN 

2038 
1850 
1891 
1646 
1837 
1850 
1970 
1808 
1882 
1880 
1874 

7.8 

0.9 

SLOPE 

-229 
-231.1 
-231.4 
-251.3 
-241.7 
-221.7 
-229 
-208 
-228 

-241.6 
-237 

-0.04 

0.09 
0.7875 0.07708 
0.75 
0.75 

0.04 
0.04583 

0.8 0.05774 
1 0.05 

0.9 0.06571 
0.9 0.07667 
0.8 0.05604 

3.3 
3 

3.3 

595 
627.4 
620 

706.5 
737 

717.5 
619.3 
633.7 
625.7 

0 
5.992 
5.899 

0 

0.72 
0.64 
0.48 
0.48 
0.7 

0.605 

7.935 

-0.2286 
-0.1286 

-0.2 

-136.1 
-181.4 
-150.4 
-145.8 
-198.6 
-164.2 
-138.5 
-183.3 
-154.3 

0 
0.3725 
0.7764 

0 

-0.035 
-0.0525 
-0.057 
-0.0549 
-0.04 
-0.05 

0.05979 
7.48 0.05944 
7.65 0.05625 
7.898 0.05732 
7.467 0.05819 
7.635 

5.195 
4.714 
5.039 
4.649 

0.4557 
0.188 
0.3408 

1.112 
1.112 
1.15 

3.05147 

-1.475 
-1.193 
-1.644 
-1.405 

•0.0479 
-0.0803 
-0.0484 

0.06 
0.06 

1.06125 
1.15 0.06125 

TREND 

-11.2 
-12.5 
-12.2 
-15.3 
-13.2 
-12.0 
-11.6 
-11.5 
-12.1 
-12.9 
-12.6 

-0.5 

10.0 
9.8 
5.3 
6.1 
7.2 
5.0 
7.3 
8.5 
7.0 

-6.9 
-4.3 
-6.1 

-22.9 
-28.9 
-24.3 
-20.6 
-26.9 
-22.9 
-22.4 
-28.9 
-24.7 

0.0 
6.2 
13.2 
0.0 

-4.9 
-8.2 
-11.9 
-11.4 
-5.7 
-8.3 

0.8 
0.8 
0.7 
0.7 
0.8 
0.7 

-28.4 
-25.3 
-32.6 
-30.2 

-10.5 
-42.7 
-14.2 

5.4 
5.4 
5.3 
5.3 

R1 

0.525 
0.584 
0.616 
0.318 
0.486 
0.095 
0.333 
0.411 
0.278 
0.440 
0.643 

-0.038 

0.046 
0.108 
0.191 
0.010 
0.373 
0.294 
0.142 
0.319 
0.445 

0.051 
-0.036 
0.173 

0.935 
0.926 
0.930 
0.562 
0.090 
0.600 
0.848 
0.597 
0.856 

0.690 
0.061 
0.042 
0.684 

0.557 
0.583 
0.349 
0.318 
0.566 
0.591 

0.478 
0.569 
0.670 
0.593 
0.525 
0.745 

0.761 
0.773 
0.684 
0.667 

0.414 
0.358 
0.475 

0.540 
0.540 
0.548 
0.548 

PI 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.013 

0.000 
0.001 
0.000 
0.001 
0.000 
0.003 
0.001 
0.000 
0.000 

0.004 
0.035 
0.028 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.001 
0.095 
0.095 
0.000 

0.005 
0.001 
0.050 
0.050 
0.001 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

P2 

0.001 
0.002 
0.002 
0.003 
0.001 
0.001 
0.001 
0.002 
0.001 
0.001 
0.001 

0.057 

0.005 
0.027 
0.013 
0.016 
0.021 
0.048 
0.027 
0.027 
0.024 

0.040 
0.066 
0.099 

0.003 
0.002 
0.002 
0.011 
0.008 
0.015 
0.003 
0.003 
0.003 

0.095 
0.099 
0.099 
0.062 

0.018 
0.024 
0.091 
0.091 
0.019 
0.023 

0.043 
0.016 
0.042 
0.055 
0.018 
0.061 

0.040 
0.070 
0.041 
0.079 

0.026 
0.050 
0.025 

0.086 
0.086 
0.055 
0.055 

Page 3 
CHI2 

14.0 
3.5 
3.5 
3.3 
3.7 
4.0 
3.4 
3.4 
9.0 
3.9 
3.7 

8.6 

4.6 
4.6 
3.0 
4.0 
3.8 
5.8 
2.8 
3.5 
3.0 

3.8 
2.9 
4.2 

1.9 
1.5 
2.3 
12.7 
13.9 
11.7 
31.6 
34.3 
33.9 

8.7 
10.8 
10.8 
16.3 

21.2 
18.1 
5.3 
5.3 
23.5 
20.3 

19.1 
5.0 
17.3 
16.6 
13.5 
17.4 

13.9 
11.6 
23.1 
19.4 

7.3 
5.4 
13.7 

10.9 
10.9 
14.0 
14.0 

PCHI2 

0.016 
0.626 
0.617 
0.647 
0.597 
0.555 
0.638 
0.639 
0.111 
0.558 
0.596 

0.128 

0.468 
0.471 
0.700 
0.555 
0.572 
0.328 
0.732 
0.626 
0.700 

0.585 
0.722 
0.526 

1.000 
1.000 
1.000 
0.239 
0.177 
0.305 
0.085 
0.046 
0.050 

0.797 
0.288 
0.288 
0.753 

0.068 
0.155 
0.257 
0.257 
0.102 
0.209 

0.119 
0.976 
0.185 
0.619 
0.810 
0.563 

0.383 
0.565 
0.145 
0.304 

0.889 
0.608 
0.799 

0.619 
0.619 
0.832 
0.832 
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VARIABLE 
T-P 
T-P 
T-P 

TOP 

TEMP 
TEMP 
TEMP 

MONTH DEPTH 
RANGE RANGE 
4 9 12 20 
10 3 12 20 
1 12 12 20 

1 12 12 20 

4 9 0 20 
1 12 0 6 
1 12 0 20 

YEAR 
RANGE 
81 90 
81 90 
81 90 

81 90 

81 90 
81 90 
81 90 

STAT 
RANGE 
41 41 
41 41 
41 41 

41 41 

41 41 
41 41 
41 41 

FIRST LAST 
DATE DATE 

860407 900926 
860331 901126 
860331 901126 

860331 901126 

810413 890605 
810413 890605 
810413 890605 

OBS 
765 
148 
913 

323 

3628 
1672 
4771 

S 
-86 
-19 
-102 

-64 

-99 
-44 
-115 

MEDIAN 
0.5072 
0.2323 
0.3833 

0.36 

15.34 
18.5 
13.45 

SLOPE 
-0.0542 
-0.0825 
-0.0616 

-0.0464 

-0.35 
-0.1458 
-0.3625 

TREND 
-10.7 
-35.5 
-16.1 

-12.9 

-2.3 
-0.8 
-2.7 

R1 
0.035 
0.211 
0.197 

0.190 

0.616 
0.409 
0.633 

P1 
0.000 
0.004 
0.000 

0.000 

0.000 
0.032 
0.000 

P2 
0.056 
0.098 
0.049 

0.088 

0.034 
0.089 
0.033 

Page 4 
CHI2 
3.5 
4.2 
10.1 

13.3 

10.9 
20.2 
13.1 

PCHI2 
0.996 
0.751 
0.951 

0.777 

0.623 
0.507 
0.906 
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Onondaga Lake Trend Analysis Results 

MONTH RANGE = range of sample months 
DEPTH RANGE = range of sample depths (m) 
YEAR RANGE = range of sample years 
STAT RANGE = range of station numbers 
FIRST DATE = first sample date (YYMMDD) 
LAST DATE = last sample date (YYMMDD) 
OBS = number of observations 
MEDIAN = median concentration 

S = Mann-Kendall S Statistic 
SLOPE = slope of trend line (concentration units / year) 
TREND = slope of trend line (%/year) 
R1 = first-order serial correlation of detrended, deseasoned values 
P1 = test significance level (Hirsch et al, 1982) 
P2 = test significance level (Hirsch & Slack, 1984) 
CHI2 • Chi-Squared Test for Homogeneity of Trend Across Seasons 
PCHI2 = significance level for CHI2 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE 

AGENCY = D&S VARIABLE = ALK 

4 9 
4 9 
4 9 

0 6 68 90 
0 6 81 90 
0 6 86 90 

9 12 18 68 90 
9 12 18 81 90 
9 12 18 86 90 

9 0 18 68 90 
9 0 18 81 90 
9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 
1 12 0 18 
1 12 0 18 

68 90 
81 90 
86 90 

AGENCY - DSS VARIABLE 

4 9 0 6 68 90 
4 9 0 6 81 90 
4 9 0 6 86 90 

9 12 18 68 90 
9 12 18 81 90 
9 12 18 86 90 

9 0 18 68 90 
9 0 18 81 90 
9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

1 680417 900926 
1 810408 900926 
1 860402 900926 

1 680417 900926 
1 810408 900926 
1 860402 900926 

1 680417 900926 
1 810408 900926 
1 860402 900926 

1 681001 
1 810114 
1 861008 

1 681001 
1 810114 
1 861008 

1 681001 
1 810114 
1 861008 

1 680417 
1 810114 
1 860402 

1 680417 
1 810114 
1 860402 

1 680417 
1 810114 
1 860402 

= BOD 

1 680417 
1 810408 
1 860402 

1 680417 
1 810408 
1 860402 

1 680417 
1 810408 
1 860402 

1 681001 
1 810114 
1 861008 

1 681001 
1 810114 
1 861008 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

901114 
901114 
901114 

OBS 

831 
351 
177 

829 
351 
177 

1937 
819 
413 

389 
126 
63 

380 
124 
63 

899 
292 
147 

1220 
477 
240 

1209 
475 
240 

2836 
1111 
560 

822 
354 
177 

818 
354 
177 

1914 
826 
413 

365 
126 
63 

355 
124 
63 

S MEDIAN SLOPE TREND R1 P1 P2 

-389 
310 
82 

77 
321 
41 

-155 
344 
84 

-145 
61 
10 

-101 
22 
-2 

-133 
64 
11 

-561 
389 
94 

6 
359 
41 

-316 
426 
97 

-288 
-167 
-22 

-455 
-102 
-56 

-460 
-126 
-29 

26 
1 
4 

-74 
-23 
-8 

144 
134 
154 

189 
192 
206 

158 
151.5 
186.5 

164 
150 
158 

168 
157 
170 

162 
146 
158 

152 
138 
154 

184.5 
185.5 
199 

160 
148 
175 

4.8 
6 
6 

-1.556 -1.1 0.517 0.000 0.183 
9.286 6.9 0.479 0.000 0.002 
14.33 9.3 0.406 0.000 0.021 

0.25 0.1 0.441 0.482 0.794 
7 3.6 0.364 0.000 0.002 

4.25 2.1 0.385 0.001 0.187 

-0.5455 -0.3 0.625 0.154 0.617 
10 6.6 0.625 0.000 0.001 
10 5.4 0.559 0.000 0.024 

-1.273 -0.8 0.358 0.003 0.090 
7 4.7 0.558 0.000 0.011 

1.333 0.8 0.301 0.168 0.386 

-1.098 -0.7 0.364 0.038 0.232 
2.333 1.5 0.394 0.141 0.297 

-1 -0.6 0.562 0.881 0.928 

-1.25 -0.8 0.384 0.006 0.124 
7.429 5.1 0.565 0.000 0.010 
1.583 1.0 0.348 0.130 0.365 

-1.481 -1.0 0.642 0.000 0.142 
8.667 6.3 0.614 0.000 0.002 

9 5.8 0.592 0.000 0.036 

0 0.0 0.622 0.967 0.989 
6.775 3.7 0.472 0.000 0.002 
2.458 1.2 0.406 0.008 0.249 

-0.75 -0.5 0.706 0.009 0.426 
9 6.1 0.715 0.000 0.001 

7.667 4.4 0.669 0.000 0.042 

-0.05714 -1.1 0.345 0.007 0.154 
-0.3333 -6.7 0.301 0.000 0.009 
-0.3333 -11.1 0.382 0.075 0.166 

-0.1053 -1.8 0.451 0.000 0.043 
-0.25 -4.2 0.491 0.002 0.185 

-1 -20.0 0.318 0.000 0.068 

-0.1 -2.0 0.377 0.000 0.025 
-0.25 -6.3 0.322 0.000 0.041 
-0.5 -16.7 0.357 0.019 0.110 

0.01111 0.2 0.087 0.591 0.679 
0 0.0 -0.234 1.000 1.000 

0.1667 4.2 -0.089 0.646 0.641 

-0.06667 -1.4 0.327 0.116 0.169 
-0.3333 -5.6 0.240 0.109 0.150 

0 0.0 -0.016 0.235 0.099 

Page 1 
CHI2 PCHI2 

19.9 
2.7 
5.1 

10.7 
3.1 

11.3 

14.4 
6.9 
4.7 

4.6 
14.9 
2.6 

9.1 
3.2 
2.8 

8.0 
11.4 
2.6 

18.4 
37.3 
12.9 

25.2 
32.5 
11.6 

20.4 
37.9 
13.0 

14.8 
11.8 
24.6 

15.4 
12.0 
14.1 

9.9 
8.9 

22.4 

8.8 
2.5 
4.4 

13.1 
6.2 
1.9 

0.098 
0.999 
0.973 

0.640 
0.998 
0.584 

0.348 
0.907 
0.982 

0.983 
0.187 
0.855 

0.764 
0.988 
0.832 

0.844 
0.410 
0.862 

0.825 
0.030 
0.799 

0.449 
0.090 
0.866 

0.728 
0.026 
0.790 

0.318 
0.544 
0.026 

0.282 
0.525 
0.368 

0.704 
0.782 
0.050 

0.785 
0.996 
0.617 

0.438 
0.857 
0.931 

10 3 0 18 68 90 
10 3 0 18 81 90 

1 681001 901114 842 -28 4.4 0 0.0 0.260 0.558 0.647 13.3 0.426 
1 810114 901114 292 3 4.5 0 0.0 -0.011 0.880 0.841 1.4 1.000 
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MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

1 12 
1 12 
1 12 

FIRST 
DATE 

LAST 
DATE 

0 6 68 90 
0 6 81 90 
0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

OBS 

10 3 0 18 86 90 1 1 861008 901114 147 

1 680417 901114 1187 
1 810114 901114 480 
1 860402 901114 240 

S MEDIAN 

-274 
-180 
-17 

1 680417 901114 1173 -549 
1 810114 901114 478 -128 
1 860402 901114 240 -61 

1 680417 901114 2756 -510 
1 810114 901114 1118 -138 
1 860402 901114 560 -28 

5 
5 
4 

6 
6 
6 

4.9 
4 
4 

SLOPE TREND 

-0.04 
-0.2857 

0 

-0.07143 
-0.2 
-0.25 

-0.8 
-5.7 
0.0 

-0.1 -1.7 
-0.2429 -4.0 

-1 -16.7 

-1.5 
-5.0 
-6.3 

R1 PI 

0.301 
0.274 
0.460 

0.433 
0.425 
0.217 

0.358 
0.309 
0.401 

P2 

0.0 -0.069 0.873 0.865 

0.022 0.271 
0.000 0.010 
0.261 0.258 

0.000 0.037 
0.001 0.140 
0.000 0.063 

0.000 0.028 
0.000 0.036 
0.056 0.184 

Page 2 
CHI2 PCHI2 

7.5 0.274 

30.9 0.191 
22.4 0.498 
28.9 0.050 

24.7 0.479 
20.3 0.625 
19.1 0.387 

30.1 0.222 
17.7 0.776 
29.0 0.049 

AGENCY = D&S VARIABLE = CHLOR 

4 
4 
4 

4 
4 
4 

9 
9 
9 

9 
9 
9 

0 6 
0 6 
0 6 

12 18 
12 18 
12 18 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 
1 12 0 
1 12 0 

6 68 90 
6 81 90 
6 86 90 

1 720427 900926 509 -138 
1 810408 900926 284 -112 
1 860402 900926 176 -10 

1 720427 900926 299 -85 
1 810408 900926 98 -85 
1 860402 900926 60 -23 

1 720427 900926 884 4 
1 810408 900926 382 -105 
1 860402 900926 236 -14 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

AGENCY = D&S VARIABLE 

4 9 0 6 68 90 
4 9 0 6 81 90 
4 9 0 6 86 90 

4 9 12 18 68 90 
4 9 12 18 81 90 
4 9 12 18 86 90 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

25.88 -0.7867 
24.06 -4.02 

15.6 -1.332 

10.3 -0.1637 
10.49 -1.35 
5.35 -1.294 

17.53 0.004375 
20.35 -2.822 
12.03 -0.7462 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

CL 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

721013 
810210 
861008 

721013 
810210 
861008 

721013 
810210 
861008 

720427 
810210 
860402 

720427 
810210 
860402 

720427 
810210 
860402 

680417 
810408 
860402 

680417 
810408 
860402 

680417 
810408 
860402 

681001 
810114 
861008 

681001 
810114 
861008 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

901114 
901114 
901114 

185 
101 
63 

108 
34 
21 

320 
136 
84 

694 
385 
239 

407 
132 
81 

1204 
518 
320 

831 
354 
177 

829 
354 
177 

1937 
826 
413 

375 
126 
63 

369 
124 
63 

-37 
-29 
-1 

-23 
-33 
-1 

-37 
-32 
0 

-180 
-133 
-1 

-102 
-105 
-12 

-34 
-127 
-3 

-648 
-369 
-84 

-1107 
-372 
-92 

-1014 
-376 
-94 

-243 
-68 
-29 

-301 
-79 
-30 

17.35 
20.04 
13.4 

12.19 
16.04 
13.36 

16.69 
18.7 
14.7 

24.06 
21.4 
15.2 

10.64 
12.03 
8.02 

17.31 
20.05 
13.36 

1242 
1100 

552.5 

1645 
1338 
610 

1480 
1160 
600 

1455 
975 
600 

1800 
1313 
611 

-1.189 
-3.21 

-0.0075 

-0.2618 
-2.464 

0 

-0.88 
-3.059 
0.2079 

-0.7517 
-3.326 

0 

-0.1594 
-1.387 
-0.3212 

-0.1186 
-2.645 
-0.1483 

-30.71 
-144.6 
-99.75 

-53.82 
-177.5 
-112.5 

-45.89 
-156.6 
-109.2 

-45 
-125 

-85.67 

-65.83 
-190.3 
-88.5 

-3.0 0.236 0.022 0.118 33.7 0.001 
-16.7 0.180 0.000 0.022 16.6 0.219 
-8.5 0.248 0.474 0.385 16.1 0.247 

-1.6 0.295 0.137 0.273 47.3 0.000 
-12.9 0.073 0.001 0.017 21.3 0.068 
-24.2 0.042 0.073 0.138 17.2 0.191 

0.0 0.204 0.960 0.974 20.1 0.093 
-13.9 0.108 0.000 0.025 17.1 0.194 
-6.2 0.208 0.304 0.211 17.0 0.199 

-6.9 0.484 0.129 0.281 15.3 0.227 
-16.0 0.360 0.014 0.049 9.6 0.297 
-0.1 0.129 1.000 1.000 1.3 0.974 

-2.1 0.220 0.333 0.464 10.2 
-15.4 0.161 0.005 0.033 4.4 

0.0 0.018 1.000 1.000 4.2 

-5.3 0.431 0.130 0.296 12.7 
-16.4 0.360 0.007 0.046 4.9 

1.4 0.241 1.000 1.000 1.7 

-3.1 0.276 0.007 0.099 45.8 
-15.5 0.223 0.000 0.029 24.8 

0.0 0.289 1.000 1.000 19.8 

-1.5 0.322 0.106 0.264 55.6 
-11.5 0.194 0.000 0.021 28.1 
-4.0 0.113 0.456 0.378 24.4 

-0.7 0.258 0.618 0.771 31.4 
-13.2 0.165 0.000 0.036 20.4 
-1.1 0.241 0.895 0.884 22.0 

-2.5 0.860 0.000 0.041 6.3 
-13.1 0.386 0.000 0.001 4.2 
-18.1 0.411 0.000 0.027 4.1 

-3.3 0.838 0.000 0.001 1.2 
•13.3 0.561 0.000 0.001 3.0 
-18.4 0.614 0.000 0.016 4.5 

-3.1 0.825 0.000 0.002 1.9 
-13.5 0.396 0.000 0.001 4.6 
-18.2 0.458 0.000 0.017 5.5 

•3.1 0.657 0.000 0.004 16.5 
-12.8 0.472 0.000 0.007 17.3 
-14.3 0.320 0.000 0.019 6.4 

-3 .7 0.700 0.000 0.000 28.8 
-14.5 0.490 0.000 0.001 16.4 
-14.5 0.383 0.000 0.018 6.7 

0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 
0.231 

599 
823 
655 

392 
767 
944 

005 
211 
347 

000 
107 
142 

143 
433 

0.936 
0.988 
0.990 

1.000 
0.998 
0.984 

1.000 
0.983 
0.963 

223 
099 
376 

007 
128 
349 



G-18 

MONTH 
RANGE 

10 
10 
10 

1 
1 
1 

1 
1 
1 

1 
1 
1 

3 
3 
3 

12 
12 
12 

12 
12 
12 

12 
12 
12 

AGENCY 

4 
4 
4 

4 
4 
4 

4 
4 
4 

10 
10 
10 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

1 
1 
1 

9 
9 
9 

9 
9 
9 

9 
9 
9 

3 
3 
3 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

12 
12 
12 

AGENCY = 

4 
4 
4 

4 
4 
4 

4 
4 
4 

10 
10 
10 

9 
9 
9 

9 
9 
9 

9 
9 
9 

3 
3 
3 

DEPTH 
RANGE 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

= D&S 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

= D&S 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

YEAR STAT 
RANGE RANGE 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

VARIABLE 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

VARIABLE 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

FIRST 
DATE 

681001 
810114 
861008 

680417 
810114 
860402 

680417 
810114 
860402 

680417 
810114 
860402 

= COND 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

I 1 
I 1 
1 1 

1 
1 

1 1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

= DO 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

680619 
810408 
860402 

680619 
810408 
860402 

680619 
810408 
860402 

681001 
810114 
861008 

681001 
810114 
861008 

681001 
810114 
861008 

680619 
810114 
860402 

680619 
810114 
860402 

680619 
810114 
860402 

680417 
810408 
860402 

680417 
810408 
860402 

680417 
810408 
860402 

681001 
810114 
861008 

LAST 
DATE 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

OBS 

870 
292 
147 

1206 
480 
240 

1198 
478 
240 

2807 
1118 
560 

684 
354 
177 

682 
354 
177 

1594 
826 
413 

338 
126 
63 

330 
124 
63 

780 
292 
147 

1022 
480 
240 

1012 
478 
240 

2374 
1118 
560 

823 
348 
177 

828 
352 
177 

1928 
816 
413 

377 
126 
63 

S 

-296 
-75 
-28 

-951 
-469 
-123 

-1484 
-481 
-132 

-1379 
-481 
-132 

-473 
-300 
-84 

-634 
-307 
-90 

-641 
-317 
-89 

-193 
-70 
-26 

-217 
-67 
-26 

-217 
-71 
-26 

-695 
-390 
-118 

-883 
-388 
-122 

-892 
-408 
-123 

917 
30 
-8 

384 
-108 

6 

497 
-56 
-7 

264 
-32 
-15 

MEDIAN 

1650 
1000 
606 

1326 
1100 
580 

1680 
1338 
610 

1550 
1160 
600 

3800 
3520 
2350 

4845 
4570 
2580 

4235 
3810 
2530 

4115 
3075 
2570 

5000 
4285 
2590 

4553 
3080 
2580 

3930 
3340 
2440 

4920 
4480 
2580 

4400 
3710 
2540 

7.6 
9.3 
9.5 

0.6 
0.5 
0.3 

3.4 
4.4 
2.65 

5.1 
7.45 
8.2 

SLOPE 

-56.21 
-157 

-83.83 

-33.5 
-143 

-92.42 

-56 
-177.5 
-107.3 

-48.33 
-156.6 
-96.08 

-86.05 
-330 

-261.3 

-137.8 
-451.9 
-405 

-123.4 
-400 

-297.5 

-117.5 
-380 

-267.5 

-159 
-516.7 
-387.5 

-138 
-390 

-277.5 

-94 
-335 

-261.3 

-143.1 
-452.5 
-400 

-130 
-393.3 
-290 

0.2429 
0.06 

-0.1708 

0.0125 
-0.06 

0 

0.1 
-0.05 

-0.0125 

0.2444 
-0.325 
-1.05 

TREND 

-3.4 
-15.7 
-13.8 

-2.5 
-13.0 
-15.9 

-3.3 
-13.3 
-17.6 

-3.1 
-13.5 
-16.0 

-2.3 
-9.4 
-11.1 

-2.8 
-9.9 
-15.7 

-2.9 
-10.5 
-11.8 

-2.9 
-12.4 
-10.4 

-3.2 
-12.1 
-15.0 

-3.0 
-12.7 
-10.8 

-2.4 
-10.0 
-10.7 

-2.9 
-10.1 
-15.5 

-3.0 
-10.6 
-11.4 

3.2 
0.6 
-1.8 

2.1 
-12.0 
0.0 

2.9 
-1.1 
-0.5 

4.8 
-4.4 
-12.8 

R1 

0.665 
0.430 
0.376 

0.841 
0.559 
0.541 

0.836 
0.547 
0.798 

0.833 
0.529 
0.575 

0.740 
0.526 
0.498 

0.767 
0.669 
0.589 

0.800 
0.588 
0.618 

0.563 
0.722 
0.322 

0.561 
0.665 
0.501 

0.489 
0.643 
0.329 

0.736 
0.702 
0.605 

0.750 
0.741 
0.771 

0.749 
0.709 
0.703 

0.243 
0.173 
-0.099 

0.497 
0.475 
0.360 

0.460 
0.223 
0.272 

0.329 
0.249 
-0.041 

PI 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.383 
0.580 

0.000 
0.001 
0.668 

0.000 
0.103 
0.628 

0.000 
0.031 
0.038 

P2 

0.001 
0.003 
0.022 

0.016 
0.001 
0.025 

0.000 
0.000 
0.017 

0.001 
0.001 
0.019 

0.046 
0.005 
0.027 

0.008 
0.004 
0.025 

0.007 
0.003 
0.024 

0.006 
0.005 
0.031 

0.001 
0.007 
0.031 

0.002 
0.005 
0.031 

0.026 
0.005 
0.029 

0.005 
0.005 
0.028 

0.005 
0.003 
0.025 

0.000 
0.444 
0.401 

0.127 
0.065 
0.761 

0.010 
0.197 
0.606 

0.002 
0.098 
0.092 

Page 3 
CHI2 PCHI2 

22.5 
14.7 
5.8 

27.0 
48.0 
9.2 

48.6 
41.0 
11.8 

37.2 
40.7 
10.3 

2.7 
7.8 
4.1 

6.1 
7.4 
3.4 

3.5 
8.7 
4.8 

19.7 
13.2 
5.2 

20.8 
12.3 
5.2 

16.8 
13.4 
5.2 

24.5 
27.3 
8.9 

28.3 
27.5 
9.9 

23.7 
29.9 
9.7 

17.7 
6.9 
11.1 

28.9 
32.8 
24.5 

42.9 
24.6 
21.4 

14.6 
10.4 
6.1 

0.048 
0.195 
0.441 

0.355 
0.002 
0.954 

0.003 
0.012 
0.860 

0.055 
0.013 
0.921 

0.999 
0.855 
0.990 

0.944 
0.879 
0.996 

0.995 
0.792 
0.979 

0.102 
0.284 
0.516 

0.077 
0.341 
0.516 

0.207 
0.266 
0.516 

0.491 
0.244 
0.962 

0.295 
0.234 
0.936 

0.537 
0.154 
0.940 

0.169 
0.907 
0.601 

0.007 
0.002 
0.027 

0.000 
0.026 
0.065 

0.330 
0.492 
0.408 



G-19 

MONTH 
RANGE 

10 3 
10 3 
10 3 

10 3 
10 3 
10 3 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

GENCY 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

10 3 
10 3 
10 3 

10 3 
10 3 
10 3 

10 3 
10 3 
10 3 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

GENCY 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

DEPTH 
RANGE 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

= D&S 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

= D&S 

0 
0 
0 

12 
12 
12 

0 
0 
0 

6 
6 
6 

18 
18 
18 

18 
18 
18 

YEAR STAT 
RANGE RANGE 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

VARIABLE 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 1 
86 90 1 

68 90 1 
81 90 ' 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 .. 1 

VARIABLE 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

= F 

1 1 
1 1 
1 1 

I 1 
1 1 
1 1 

I 1 
I 1 
1 1 

1 
1 

I 1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

FIRST 
DATE 

681001 
810114 
861008 

681001 
810114 
861008 

680417 
810114 
860402 

680417 
810114 
860402 

680417 
810114 
860402 

TKN 

760429 
810408 
860402 

760429 
810408 
860402 

760429 
810408 
860402 

761006 
810114 
861008 

761006 
810114 
861008 

761006 
810114 
861008 

760429 
810114 
860402 

760429 
810114 
860402 

760429 
810114 
860402 

= NH3-N 

1 
1 
1 

1 
1 
1 

1 
1 
1 

680828 
810408 
860402 

680828 
810408 
860402 

680828 
810408 
860402 

LAST 
DATE 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

OBS 

367 
124 
63 

870 
292 
147 

1200 
474 
240 

1195 
476 
240 

2798 
1108 
560 

403 
354 
177 

151 
117 
59 

582 
472 
236 

147 
126 
63 

57 
42 
21 

215 
168 
84 

550 
480 
240 

208 
159 
80 

797 
640 
320 

755 
354 
177 

751 
354 
177 

1758 
826 
413 

S 

241 
6 
2 

296 
-7 
-11 

1238 
4 

-23 

654 
-100 

4 

849 
-55 
-16 

78 
43 
-4 

70 
43 
-18 

23 
37 
-6 

-34 
6 

-20 

-51 
-18 
-18 

-36 
7 

-19 

32 
43 
-30 

3 
17 
-42 

-23 
40 
-31 

-138 
76 
5 

25 
-46 
-69 

-153 
87 
-6 

MEDIAN 

2.4 
5.05 

5 

4.6 
6.2 
6.3 

6.8 
8.7 
9 

0.9 
0.7 
0.4 

3.95 
5.2 
5.1 

2.05 
2.1 
2.2 

3.63 
3.615 

4 

2.2 
2.2 
2.28 

2.9 
2.25 
3.2 

3.2 
2.9 
3.6 

2.9 
2.3 
3.4 

2.1 
2.1 
2.4 

3.6 
3.6 
3.82 

2.255 
2.2 
2.4 

1.45 
1.2 

1.455 

4.3 
4.2 

4.235 

2.05 
1.8 
2.3 

SLOPE 

0.15 
0.05714 
0.4833 

0.2222 
-0.08571 
-0.7292 

0.2444 
0.007143 

-0.3 

0.02941 
-0.04444 

0 

0.1375 
-0.05 

-0.05833 

0.02247 
0.02 

-0.08833 

0.04 
0.05 

-0.3275 

0.01 
0.02 

-0.105 

-0.08637 
0 

-0.9458 

-0.1633 
-0.11 
-0.98 

-0.08736 
0.03333 
-0.9104 

0.001786 
0.018 
-0.28 

0 
0.01339 
-0.4137 

-0.01181 
0.02 

-0.2925 

-0.01106 
0.03929 
0.01083 

0.001042 
-0.05062 
-0.6263 

-0.01667 
0.06429 
-0.1108 

TREND 

6.3 
1.1 
9.7 

4.8 
-1.4 
-11.6 

3.6 
0.1 
-3.3 

3.3 
-6.3 
0.0 

3.5 
-1.0 
-1.1 

1.1 
1.0 
-4.0 

1.1 
1.4 
-8.2 

0.5 
0.9 
-4.6 

-3.0 
0.0 

-29.6 

-5.1 
-3.8 
-27.2 

-3.0 
1.4 

-26.8 

0.1 
0.9 

-11.7 

0.0 
0.4 

-10.8 

-0.5 
0.9 

-12.2 

-0.8 
3.3 
0.7 

0.0 
-1.2 
-14.8 

-0.8 
3.6 
-4.8 

R1 

0.171 
0.163 
0.021 

0.265 
0.101 
-0.042 

0.288 
0.212 
-0.032 

0.546 
0.477 
0.404 

0.447 
0.226 
0.264 

0.323 
0.305 
0.461 

0.423 
0.491 
0.412 

0.382 
0.379 
0.587 

0.446 
0.513 
0.246 

0.354 
0.431 
0.338 

0.448 
0.508 
0.231 

0.399 
0.404 
0.529 

0.447 
0.510 
0.425 

0.424 
0.452 
0.600 

0.494 
0.604 
0.658 

0.337 
0.565 
0.428 

0.538 
0.535 
0.586 

PI 

0.000 
0.726 
0.884 

0.000 
0.675 
0.139 

0.000 
0.936 
0.147 

0.000 
0.008 
0.835 

0.000 
0.156 
0.315 

0.118 
0.213 
0.813 

0.165 
0.211 
0.179 

0.660 
0.289 
0.693 

0.140 
0.723 
0.004 

0.026 
0.233 
0.011 

0.120 
0.673 
0.008 

0.576 
0.269 
0.055 

0.971 
0.673 
0.006 

0.695 
0.308 
0.048 

0.156 
0.026 
0.749 

0.804 
0.183 
0.000 

0.116 
0.011 
0.693 

P2 

0.002 
0.781 
0.876 

0.000 
0.741 
0.142 

0.000 
0.952 
0.197 

0.040 
0.148 
0.892 

0.001 
0.224 
0.440 

0.384 
0.520 
0.910 

0.467 
0.558 
0.582 

0.818 
0.607 
0.870 

0.343 
0.824 
0.069 

0.109 
0.409 
0.097 

0.305 
0.788 
0.087 

0.781 
0.619 
0.398 

0.986 
0.854 
0.307 

0.857 
0.665 
0.437 

0.488 
0.280 
0.892 

0.903 
0.578 
0.046 

0.436 
0.210 
0.874 

Page 4 
CHI2 PCHI2 

17.1 
5.4 
1.5 

17.8 
4.7 
6.7 

33.2 
18.0 
17.2 

38.0 
45.8 
28.6 

62.5 
30.3 
26.6 

10.5 
6.5 
10.0 

8.9 
19.1 
9.3 

9.6 
5.0 
9.7 

9.3 
4.8 
5.1 

6.0 
5.4 
5.1 

7.8 
4.5 
4.9 

22.6 
10.6 
17.7 

21.2 
20.1 
14.1 

18.5 
8.5 
16.7 

15.5 
8.3 
10.0 

14.1 
15.2 
14.0 

11.2 
13.1 
9.1 

0.194 
0.913 
0.959 

0.164 
0.944 
0.346 

0.126 
0.760 
0.507 

0.046 
0.003 
0.054 

0.000 
0.141 
0.086 

0.655 
0.925 
0.691 

0.783 
0.120 
0.753 

0.726 
0.976 
0.721 

0.591 
0.940 
0.533 

0.872 
0.912 
0.535 

0.729 
0.954 
0.556 

0.483 
0.987 
0.475 

0.567 
0.635 
0.724 

0.728 
0.997 
0.547 

0.280 
0.825 
0.692 

0.365 
0.297 
0.373 

0.592 
0.440 
0.769 

10 3 0 6 68 90 1 1 681008 901114 339 -133 2.6 -0.06471 -2.5 0.494 0.003 0.060 10.8 0.625 



G-20 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 

Page 5 
CHI2 PCHI2 

10 
10 

10 
10 
10 

3 
3 

3 
3 
3 

0 6 
0 6 

12 18 
12 18 
12 18 

81 90 
86 90 

68 90 
81 90 
86 90 

1 1 810114 901114 
1 1 861008 901114 

126 
63 

1 1 681008 901114 336 
1 1 810114 901114 124 
1 1 861008 901114 63 

3 
-23 

-133 
-29 
-24 

1.75 
2.8 

3.45 
2.8 

3 

0.01 
-0.7925 

-0.1084 
-0.5583 
-0.895 

0.6 
-28.3 

0.647 
0.343 

0.889 
0.001 

0.932 
0.042 

-3.1 0.329 0.003 0.033 
-19.9 0.554 0.051 0.169 
-29.8 0.042 0.001 0.028 

7.4 
9.8 

18.3 
7.2 
5.4 

0.769 
0.134 

0.147 
0.780 
0.498 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 1 681008 901114 789 -150 2.71 -0.07962 
1 1 810114 901114 292 3 1.85 0.04 
1 1 861008 901114 147 -20 2.8 -0.8338 

-2.9 0.586 0.001 0.036 13.2 0.434 
2.2 0.658 0.889 0.932 7.2 0.781 

-29.8 0.384 0.005 0.073 8.0 0.239 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 1 680828 901114 1094 -309 1.68 -0.02 
1 1 810114 901114 480 83 1.35 0.03857 
1 1 860402 901114 240 -22 1.7 -0.15 

-1.2 0.601 0.005 0.189 28.1 0.303 
2.9 0.664 0.031 0.341 15.9 0.861 
-8.8 0.673 0.162 0.530 20.0 0.332 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 1 680828 901114 1087 -71 4 -0.00567 
1 1 810114 901114 478 -74 3.8 -0.072 
1 1 860402 901114 240 -94 3.74 -0.6313 

-0.1 0.385 0.523 0.763 36.2 0.068 
-1.9 0.452 0.056 0.439 18.6 0.723 
-16.9 0.191 0.000 0.040 15.0 0.663 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

1 1 680828 901114 2547 -329 2.22 -0.0275 
1 1 810114 901114 1118 92 1.8 0.0575 
1 1 860402 901114 560 -30 2.3 -0.275 

-1.2 0.611 0.003 0.163 24.4 0.497 
3.2 0.605 0.017 0.315 20.9 0.589 

-12.0 0.611 0.056 0.474 14.6 0.687 

AGENCY = D&S VARIABLE = N02 

4 9 0 6 68 90 
4 9 0 6 81 90 
4 9 0 6 86 90 

4 9 12 18 68 90 
4 9 12 18 81 90 
4 9 12 18 86 90 

1 1 680828 900926 737 225 
1 1 810408 900926 354 -28 
1 1 860402 900926 177 -14 

1 1 680828 900926 736 112 
1 1 810408 900926 354 -92 
1 1 860402 900926 177 11 

0.13 0.002696 
0.14 -0.001833 
0.165 -0.007083 

0.02 
0.02 
0.02 

2.1 0.382 0.017 0.217 29.6 
-1.3 0.313 0.423 0.383 41.4 
-4.3 0.316 0.297 0.195 21.3 

0.0 0.180 0.231 0.562 17.6 
0.0 0.107 0.003 0.047 15.4 
0.0 0.063 0.334 0.375 11.0 

.005 

.000 

.066 

,174 
.284 

0.614 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

1 1 680828 900926 1718 226 0.1 0.0023 
1 1 810408 900926 826 -97 0.11 -0.005 
1 1 860402 900926 413 -17 0.09 -0.003333 

2.3 0.348 0.017 0.224 33.9 0.001 
-4.5 0.318 0.004 0.010 17.1 0.196 
-3.7 0.069 0.192 0.020 17.5 0.179 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 1 681008 901114 326 168 0.09 0.006962 
1 1 810114 901114 126 20 0.12 0.01333 
1 1 861008 901114 63 -1 0.14 -0.005 

1 1 681008 901114 319 
1 1 810114 901114 124 
1 1 861008 901114 63 

196 0.0505 0.003615 
16 0.085 0.006 
-4 0.12 -0.01125 

1 1 681008 901114 754 184 0.084 0.007303 
1 1 810114 901114 292 24 0.115 0.015 
1 1 861008 901114 147 -1 0.14 -0.005 

7.7 0.085 0.000 0.002 22.9 0.044 
11.1 -0.187 0.183 0.184 5.8 0.885 
-3.6 0.274 1.000 1.000 4.2 0.644 

7.2 0.320 0.000 0.004 14.7 0.327 
7.1 0.312 0.290 0.376 3.5 0.983 
-9.4 0.301 0.661 0.733 2.5 0.863 

8.7 0.082 0.000 0.001 20.2 0.089 
13.0 -0.172 0.107 0.117 6.7 0.826 
-3.6 0.271 1.000 1.000 4.2 0.644 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 1 680828 901114 1063 
1 1 810114 901114 480 
1 1 860402 901114 240 

412 0.12 0.0038 
-14 0.135 0 
-15 0.16 -0.006667 

3.2 0.386 0.000 0.053 55.7 0.000 
0.0 0.148 0.733 0.681 50.7 0.001 
-4.2 0.360 0.351 0.414 29.5 0.042 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 1 680828 901114 1055 331 0.03 0.0003333 
1 1 810114 901114 478 -88 0.04 0 
1 1 860402 901114 240 -3 0.04 0 

1.1 0.319 0.002 0.166 38.2 0.045 
0.0 0.242 0.013 0.069 24.3 0.385 
0.0 0.365 0.880 0.867 14.8 0.673 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

1 1 680828 901114 2472 449 0.099 0.003764 
1 1 810114 901114 1118 -79 0.11 -0.003333 
1 1 860402 901114 560 -18 0.11 -0.003333 

3.8 0.333 0.000 0.045 56.1 0.000 
-3.0 0.122 0.040 0.003 31.7 0.106 
-3.0 0.193 0.252 0.048 26.0 0.099 

AGENCY = D&S VARIABLE = N03 

4 9 0 6 68 90 1 1 680828 900926 752 1127 0.81 0.05091 
4 9 0 6 81 90 1 1 810408 900926 354 140 1.05 0.03225 
4 9 0 6 86 90 1 1 860402 900926 177 19 1.15 0.045 

6.3 0.283 0.000 0.000 9.9 0.703 
3.1 0.561 0.000 0.049 15.4 0.282 
3.9 0.516 0.151 0.511 9.6 0.728 

4 9 12 18 68 90 
4 9 12 18 81 90 
4 9 12 18 86 90 

1 1 680828 900926 749 326 
1 1 810408 900926 354 27 
1 1 860402 900926 177 42 

0.07 0.0009091 
0.07 0 
0.055 0.02 

1.3 0.086 0.001 0.120 28.4 0.008 
0.0 0.471 0.413 0.672 26.7 0.014 

36.4 0.289 0.000 0.048 14.0 0.371 

4 9 0 18 68 90 
4 9 0 18 81 90 

1 1 680828 900926 1752 822 
1 1 810408 900926 826 23 

0.59 
0.86 

0.02727 
0.0075 

4.6 
0.9 

0.245 
0.502 

0.000 
0.517 

0.000 
0.697 

9.1 
24.6 

0.763 
0.026 



G-21 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 

4 9 0 18 86 90 1 1 860402 900926 413 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

iEN 

4 
4 
4 

4 
4 
4 

CY 

9 
9 
9 

9 
9 
9 

= D&S 

0 6 
0 6 
0 6 

12 18 
12 18 
12 18 

VARIABLE 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

681008 901114 
810114 901114 
861008 901114 

1 681008 901114 
1 810114 901114 
1 861008 901114 

336 
126 
63 

331 
124 
63 

31 

264 
8 
24 

0.91 

0.66 
1.25 
0.94 

242 0.2525 0.03944 
14 1.013 0.045 
12 0.9 0.38 

1 681008 901114 780 277 
1 810114 901114 292 12 
1 861008 901114 147 24 

1 680828 901114 1088 1453 
1 810114 901114 480 148 
1 860402 901114 240 51 

1 680828 901114 1080 595 
1 810114 901114 478 39 
1 860402 901114 240 54 

1 680828 901114 2532 1170 
1 810114 901114 1118 35 
1 860402 901114 560 65 

0-P04 

1 680417 900926 809 -1000 
1 810408 900926 348 -51 
1 860402 900926 171 -53 

1 680417 900926 805 -991 
1 810408 900926 348 -14 
1 860402 900926 171 -45 

1 680417 900926 1884 -1139 
1 810408 900926 812 75 
1 860402 900926 399 -5 

0.09 
0.229 
0.17 

0.55 
0.92 
0.92 

0.0825 9.1 0.276 0.017 0.273 

0.06254 9.5 0.291 0.000 0.001 
0.03 2.4 0.441 0.625 0.763 

0.4463 47.5 -0.119 0.001 0.038 

15.6 0.422 0.000 0.001 
4.4 0.326 0.361 0.443 

42.2 -0.196 0.107 0.160 

12.6 0.269 0.000 0.000 
4.1 0.368 0.443 0.581 

45.8 -0.121 0.001 0.038 

6.8 0.313 0.000 0.000 
2.9 0.572 0.000 0.058 

11.4 0.494 0.001 0.173 

3.0 0.315 0.000 0.022 
0.0 0.397 0.295 0.589 

19.1 0.236 0.000 0.056 

6.0 0.284 0.000 0.000 
1.1 0.465 0.374 0.636 

15.2 0.351 0.000 0.105 

0.49 0.06179 
1.225 0.05 
0.95 0.435 

0.78 0.05267 
1.1 0.03167 
1.15 0.1308 

0.002727 
0 

0.0325 

0.033 
0.01 
0.14 

0.044 -0.0085 
0.035 -0.001162 
0.035 -0.009 

0.465 -0.02265 
0.322 -0.002514 
0.322 -0.05233 

0.11 -0.01522 
0.055 0.004625 
0.0805 -0.002 

1 681101 901114 
1 810114 901114 
1 861008 901114 

1 681101 901114 
1 810114 901114 
1 861008 901114 

1 681101 901114 
1 810114 901114 
1 861008 901114 

1 680417 901114 
1 810114 901114 
1 860402 901114 

1 680417 901114 
1 810114 901114 
1 860402 901114 

356 -347 0.2435 -0.02633 
126 16 0.108 0.005 
63 -8 0.125 -0.01587 

348 -293 
124 -31 
63 -14 

823 
292 
147 

1165 
474 
234 

-352 
14 
-10 

-1410 
-45 
-69 

1153 -1297 
472 -43 
234 -61 

0.34 -0.03522 
0.1775 -0.02975 

0.17 -0.05113 

0.26 -0.02584 
0.121 0.004857 
0.129 -0.01325 

0.09 -0.01187 
0.04 -0.001 

0.042 -0.009 

0.4075 -0.0242 
0.279 -0.004714 
0.292 -0.04367 

1 680417 901114 2707 -1548 0.1495 -0.01725 
1 810114 901114 1104 83 0.068 0.00425 
1 860402 901114 546 -21 0.09 -0.005667 

-19.3 0.585 0.000 0.000 
-3.3 0.514 0.130 0.309 
-25.7 0.332 0.000 0.030 

-4.9 0.439 0.000 0.000 
-0.8 0.565 0.697 0.869 
-16.3 0.402 0.000 0.139 

-13.8 0.584 0.000 0.000 
8.4 0.496 0.026 0.264 
-2.5 0.599 0.745 0.889 

-10.8 0.428 0.000 0.000 
4.6 0.058 0.293 0.380 

-12.7 0.110 0.306 0.456 

-10.4 0.438 0.000 0.000 
-16.8 0.359 0.037 0.118 
-30.1 0.074 0.057 0.129 

-9.9 0.488 0.000 0.000 
4.0 0.138 0.364 0.486 

-10.3 0.114 0.188 0.368 

-13.2 0.580 0.000 0.000 
-2.5 0.283 0.240 0.505 
-21.4 0.287 0.000 0.037 

-5.9 0.413 0.000 0.000 
-1.7 0.340 0.266 0.589 
-15.0 0.121 0.000 0.061 

-11.5 0.564 0.000 0.000 
6.3 0.429 0.029 0.326 
-6.3 0.518 0.179 0.516 

AGENCY = D&S VARIABLE = ORG-N 

4 
4 
4 

9 
9 
9 

0 
0 
0 

6 
6 
6 

68 90 
81 90 
86 90 

1 1 
1 1 
1 1 

4 9 12 18 68 90 
4 9 12 18 81 90 
4 9 12 18 86 90 

680828 900926 754 -200 1.4 
810408 900926 354 -98 1.3 
860402 900926 177 -45 1.3 

1 1 680828 900926 749 328 1 
1 1 810408 900926 354 -51 1.2 
1 1 860402 900926 177 -25 1.2 

-0.015 -1.1 0.442 0.039 0.304 
-0.04 -3.1 0.468 0.004 0.203 

-0.1975 -15.2 0.314 0.000 0.158 

0.0225 2.3 0.471 0.001 0.112 
-0.05 -4.2 0.514 0.139 0.376 

-0.1375 -11.5 0.050 0.055 0.339 

Page 6 
CHI2 PCHI2 

7.8 

22.2 
2.9 
5.6 

12.2 
7.2 
6.3 

16.0 
3.4 
5.6 

53.4 
20.7 
16.8 

42.3 
31.6 
25.1 

32.6 
25.7 
11.8 

23.1 
18.7 
11.5 

20.3 
13.0 
9.7 

17.3 
30.1 
7.5 

4.6 
10.0 
4.1 

7.6 
10.1 
2.4 

7.4 
8.1 
4.1 

23.3 
28.0 
16.0 

25.3 
24.8 
12.8 

20.1 
36.4 
9.7 

22.3 
4.5 
9.0 

6.2 
10.0 
10.7 

0.856 

0.052 
0.992 
0.470 

0.513 
0.784 
0.393 

0.247 
0.983 
0.470 

0.001 
0.599 
0.540 

0.017 
0.110 
0.122 

0.140 
0.316 
0.855 

0.040 
0.132 
0.568 

0.089 
0.452 
0.720 

0.187 
0.004 
0.875 

0.983 
0.528 
0.668 

0.870 
0.524 
0.875 

0.879 
0.705 
0.668 

0.563 
0.216 
0.593 

0.447 
0.360 
0.806 

0.740 
0.038 
0.943 

0.051 
0.985 
0.772 

0.937 
0.691 
0.632 



G-22 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

112 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

1 680828 900926 1755 
1 810408 900926 826 
1 860402 900926 413 

1 681008 901114 340 
1 810114 901114 126 
1 861008 901114 63 

1 681008 901114 335 
1 810114 901114 124 
1 861008 901114 63 

1 681008 
1 810114 
1 861008 

1 680828 
1 810114 
1 860402 

1 680828 
1 810114 
1 860402 

1 680828 
1 810114 
1 860402 

AGENCY = D&S VARIABLE = PART TKN 

4 9 
4 9 
4 9 

0 6 68 90 
0 6 81 90 
0 6 86 90 

4 9 12 18 68 90 
4 9 12 18 81 90 
4 9 12 18 86 90 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

1 760429 
1 810408 
1 860402 

1 760429 
1 810408 
1 860402 

1 760429 
1 810408 
1 860402 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

1 770210 901114 
1 810114 901114 
1 861008 901114 

1 770210 901114 
1 810114 901114 
1 861008 901114 

1 770210 901114 
1 810114 901114 
1 861008 901114 

1 760429 901114 
1 810114 901114 
1 860402 901114 

1 760429 901114 
1 810114 901114 
1 860402 901114 

1 760429 901114 
1 810114 901114 
1 860402 901114 

789 
292 
147 

1094 
480 
240 

1084 
478 
240 

2544 
1118 
560 

379 
354 
177 

127 
117 
59 

510 
471 
236 

138 
126 
63 

47 
42 
21 

187 
168 
84 

517 
480 
240 

174 
159 
80 

697 
639 
320 

68 
-104 
-46 

-31 
-38 
-24 

-4 
-15 
-14 

3 
-13 
-19 

-258 
-143 
-73 

304 
-80 
-47 

47 
-127 
-72 

-209 
-125 
-28 

-161 
-109 
-23 

-227 
-144 
-30 

-57 
-42 
-9 

-45 
-31 
-8 

-64 
-45 
-16 

-269 
-170 
-32 

-217 
-151 
-28 

-294 
-192 
-40 

1.2 0.002111 
1.2 -0.03937 
1.2 -0.1717 

1.2 -0.007143 
1 -0.075 

0.9 -0.245 

1.1 
1 
1 

1.1 
1 
1 

1.21 

1.058 
1.2 
1.15 

1.13 
1.2 
1.16 

0.6 
0.52 
0.4 

0.5 
0.4 
0.3 

0.56 
0.5 
0.4 

0.4 
0.4 
0.37 

0.4 
0.4 
0.3 

0.45 
0.4 
0.35 

0.53 
0.47 
0.4 

0.41 
0.4 
0.3 

0 
-0.05 

-0.1587 

0 
-0.025 
-0.2475 

1.3 -0.01429 
1.3 -0.05 

0.1942 

0.01688 
-0.058 
-0.1563 

0 
-0.03875 
-0.1767 

-0.06667 
-0.05 

•0.09208 

-0.05 
-0.04 

-0.04667 

-0.0525 
-0.05 

-0.07625 

-0.04643 
-0.06 
-0.055 

-0.06429 
-0.06571 
-0.0425 

-0.05729 
-0.06714 
-0.0775 

-0.06333 
-0.05 

-0.06833 

-0.056 
-0.05 
-0.035 

-0.0525 
-0.05 
-0.075 

0.2 0.514 0.488 0.754 
-3.3 0.570 0.002 0.177 
-14.3 0.351 0.000 0.166 

-0.6 0.553 0.492 0.619 
-7.5 0.361 0.010 0.084 
-27.2 0.084 0.001 0.044 

0.0 0.230 0.945 0.957 
-5.0 0.115 0.330 0.383 
-15.9 -0.280 0.057 0.115 

0.0 0.467 0.963 0.974 
-2.5 0.246 0.399 0.558 

-24.8 -0.066 0.008 0.056 

-1.1 0.472 0.019 0.302 
-3.8 0.460 0.000 0.154 

-16.0 0.266 0.000 0.109 

1.6 0.451 0.006 0.225 
-4.8 0.499 0.038 0.248 

•13.6 0.021 0.002 0.158 

0.0 0.523 0.674 0.862 
-3.2 0.562 0.001 0.187 

•15.2 0.217 0.000 0.104 

-11.1 0.263 0.000 0.001 
•9.6 0.261 0.000 0.016 

-23.0 0.059 0.032 0.064 

-10.0 -0.014 0.000 0.006 
-10.0 -0.009 0.001 0.034 
-15.6 0.120 0.077 0.239 

-9.4 0.245 0.000 0.001 
-10.0 0.271 0.000 0.014 
-19.1 0.119 0.021 0.104 

-11.6 0.174 0.001 0.016 
-15.0 0.276 0.003 0.040 
-14.9 0.297 0.236 0.353 

-16.1 0.251 0.005 0.015 
-16.4 0.278 0.034 0.043 
-14.2 -0.018 0.295 0.221 

-12.7 0.162 0.000 0.005 
-16.8 0.283 0.002 0.018 
-22.1 0.143 0.028 0.161 

-11.9 0.281 0.000 0.002 
-10.6 0.272 0.000 0.017 
-17.1 0.064 0.039 0.097 

-13.7 0.015 0.000 0.004 
-12.5 0.015 0.000 0.021 
-11.7 0.130 0.070 0.218 

-10.5 0.242 0.000 0.002 
-10.0 0.269 0.000 0.014 
•18.8 0.127 0.010 0.145 

Page 7 
CHI2 PCHI2 

16.1 
4.4 
2.7 

8.4 
6.8 
5.3 

8.8 
7.3 
6.6 

9.6 
6.4 
4.0 

30.5 
11.9 
14.8 

23.8 
16.6 
15.5 

27.4 
13.9 
8.2 

9.8 
13.6 
14.6 

7.0 
7.0 
4.2 

11.7 
15.6 
12.3 

6.5 
7.1 
3.0 

15.8 
14.6 
5.0 

14.7 
14.5 
5.4 

17.0 
19.1 
16.9 

21.3 
21.3 
8.3 

25.1 
26.4 

0.243 
0.986 
0.999 

0.819 
0.815 
0.500 

0.785 
0.772 
0.363 

0.727 
0.842 
0.675 

0.207 
0.973 
0.675 

0.529 
0.831 
0.628 

0.335 
0.931 
0.975 

0.710 
0.406 
0.334 

0.902 
0.905 
0.989 

0.549 
0.269 
0.503 

0.835 
0.788 
0.806 

0.150 
0.204 
0.539 

0.199 
0.209 
0.499 

0.809 
0.696 
0.527 

0.562 
0.561 
0.973 

0.344 
0.283 

17.1 0.519 

AGENCY = D&S VARIABLE = PH F 

4 9 0 6 68 90 1 1 680417 900926 827 -207 7.7 -0.005 
4 9 0 6 81 90 1 1 810408 900926 354 35 7.6 0.0125 
4 9 0 6 86 90 1 1 860402 900926 177 26 7.8 0.05833 

-0.1 0.429 0.054 0.355 24.8 0.025 
0.2 0.355 0.311 0.684 7.5 0.873 
0.7 0.214 0.043 0.274 6.2 0.937 



G-23 

MONTH DEPTH YEAR 
RANGE RANGE RANGE RANGE 

9 12 18 68 90 
9 12 18 81 90 
9 12 18 86 90 

9 0 18 68 90 
9 0 18 81 90 
9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

AGENCY = D&S VARIABLE 

4 9 0 6 68 90 
4 9 0 6 81 90 
4 9 0 6 86 90 

4 9 12 18 68 90 
4 9 12 18 81 90 
4 9 12 18 86 90 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

STAT 
tANGE 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

FIRST 
DATE 

680417 
810408 
860402 

680417 
810408 
860402 

681022 
810114 
861008 

681022 
810114 
861008 

681022 
810114 
861008 

680417 
810114 
860402 

680417 
810114 
860402 

680417 
810114 
860402 

= PHAEOPIG 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

770420 
810408 
860402 

770420 
810408 
860402 

770420 
810408 
860402 

770224 
810210 
861008 

770224 
810210 
861008 

770224 
810210 
861008 

770224 
810210 
860402 

770224 
810210 
860402 

770224 
810210 
860402 

LAST 
DATE 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

OBS 

826 
354 
177 

1929 
826 
413 

376 
126 
63 

369 
124 
63 

872 
292 
147 

1203 
480 
240 

1195 
478 
240 

2801 
1118 
560 

409 
284 
176 

200 
98 
60 

651 
382 
236 

145 
101 
63 

70 
34 
21 

230 
136 
84 

554 
385 
239 

270 
132 
81 

881 
518 
320 

S 

-355 
1 

22 

-342 
11 
27 

-21 
11 
-3 

-35 
21 
9 

-20 
15 
-1 

-212 
52 
21 

-409 
19 
26 

-355 
31 
26 

-204 
-103 
-29 

-132 
-74 
-13 

-136 
-91 
-20 

-31 
-15 
7 

-17 
-5 
13 

-21 
-11 
13 

-238 
-118 
-17 

-152 
-83 
-3 

-161 
-103 
-1 

MEDIAN 

7.41 
7.3 
7.3 

7.6 
7.4 
7.5 

7.5 
7.45 
7.4 

7.4 
7.3 
7.3 

7.4 
7.4 
7.4 

7.6 
7.6 
7.7 

7.4 
7.3 
7.3 

7.5 
7.4 
7.5 

11.55 
8.285 
7.35 

6.42 
5.61 
4.28 

9.3 
7.953 
6.882 

4.01 
3.47 
1.6 

4.945 
4.945 
4.01 

3.075 
3.073 
2.275 

8.7 
6.885 
4.81 

5.61 
5.475 
4.28 

8.09 
6.882 
4.945 

SLOPE 

-0.009091 
0 

0.05 

-0.009091 
0 

0.06667 

0 
0.02 

0 

0 
0.06667 

0.1 

0 
0.04 

0 

0 
0.01667 
0.04167 

-0.007895 
0 

0.05 

-0.006667 
0 

0.03542 

-0.8 
-1.33 
-1.435 

-0.36 
-1.06 

-0.4825 

-0.4713 
-1.22 

-0.8417 

-0.4275 
-0.4275 
0.4162 

-0.1208 
0 

0.3225 

-0.2675 
-0.418 
0.4744 

-0.6918 
-1.043 
-0.3783 

-0.303 
-0.7183 

0 

-0.4056 
-0.8204 

0 

TREND 

-0.1 
0.0 
0.7 

-0.1 
0.0 
0.9 

0.0 
0.3 
0.0 

0.0 
0.9 
1.4 

0.0 
0.5 
0.0 

0.0 
0.2 
0.5 

-0.1 
0.0 
0.7 

-0.1 
0.0 
0.5 

-6.9 
-16.1 
-19.5 

-5.6 
-18.9 
-11.3 

-5.1 
-15.3 
-12.2 

-10.7 
-12.3 
26.0 

-2.4 
0.0 
8.0 

-8.7 
-13.6 
20.9 

-8.0 
-15.1 
-7.9 

-5.4 
-13.1 
0.0 

-5.0 
-11.9 
0.0 

R1 

0.553 
0.491 
0.625 

0.504 
0.350 
0.345 

0.481 
0.426 
-0.048 

0.505 
0.527 
0.056 

0.484 
0.521 
0.046 

0.485 
0.414 
0.264 

0.571 
0.502 
0.382 

0.537 
0.426 
0.452 

0.175 
-0.008 
0.074 

0.228 
0.068 
0.094 

0.100 
0.022 
0.116 

0.621 
0.369 
-0.180 

0.181 
0.077 
0.100 

0.598 
0.231 
-0.124 

0.223 
0.048 
0.121 

0.203 
0.104 
0.036 

0.166 
0.081 
0.158 

P1 

0.001 
1.000 
0.084 

0.001 
0.765 
0.031 

0.668 
0.478 
0.757 

0.471 
0.160 
0.236 

0.686 
0.323 
1.000 

0.077 
0.178 
0.173 

0.001 
0.634 
0.089 

0.003 
0.427 
0.087 

0.000 
0.000 
0.026 

0.001 
0.003 
0.338 

0.002 
0.000 
0.133 

0.116 
0.213 
0.360 

0.376 
0.715 
0.049 

0.295 
0.374 
0.067 

0.000 
0.000 
0.286 

0.001 
0.004 
0.892 

0.001 
0.000 
1.000 

P2 

0.101 
1.000 
0.504 

0.132 
0.902 
0.357 

0.769 
0.663 
0.791 

0.590 
0.346 
0.155 

0.771 
0.520 
1.000 

0.448 
0.639 
0.454 

0.140 
0.862 
0.474 

0.217 
0.780 
0.469 

0.013 
0.015 
0.100 

0.014 
0.011 
0.106 

0.054 
0.018 
0.161 

0.295 
0.370 
0.442 

0.503 
0.793 
0.236 

0.502 
0.551 
0.149 

0.025 
0.024 
0.157 

0.032 
0.044 
0.908 

0.089 
0.044 
1.000 

Page 8 
CHI2 PCHI2 

22.3 
8.8 
9.8 

28.1 
7.6 
10.5 

15.6 
4.8 
4.2 

18.8 
6.5 
6.9 

13.6 
4.4 
2.0 

44.2 
10.4 
8.6 

53.8 
11.7 
12.8 

52.5 
9.9 
10.6 

7.7 
18.6 
16.8 

14.7 
16.0 
15.6 

6.6 
18.8 
19.5 

5.7 
4.3 
1.0 

2.2 
3.5 
3.6 

4.1 
2.3 
1.6 

15.5 
25.9 
22.5 

15.3 
20.1 
22.2 

10.2 
21.5 
27.4 

0.052 
0.788 
0.710 

0.009 
0.869 
0.653 

0.269 
0.939 
0.655 

0.129 
0.835 
0.329 

0.404 
0.956 
0.921 

0.010 
0.989 
0.968 

0.001 
0.975 
0.804 

0.001 
0.992 
0.909 

0.861 
0.138 
0.207 

0.326 
0.252 
0.273 

0.920 
0.129 
0.109 

0.838 
0.826 
0.984 

0.994 
0.898 
0.732 

0.941 
0.971 
0.951 

0.842 
0.171 
0.210 

0.848 
0.452 
0.222 

0.985 
0.369 
0.072 

AGENCY = D&S VARIABLE = S TIP 

4 9 0 6 68 90 1 1 760429 900926 432 -88 0.05 -0.0015 -3.0 0.415 0.064 0.288 23.4 0.038 



G-24 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 PI P2 

Page 9 
CHI2 PCHI2 

4 9 
4 9 

0 6 81 90 
0 6 86 90 

1 1 810408 900926 
1 1 860402 900926 

344 
167 

-88 
-42 

0.05 
0.05 

-0.0025 
-0.0115 

-5.0 
-23.0 

0.301 
0.114 

0.008 
0.001 

0.118 
0.074 

26.1 
14.4 

0.016 
0.345 

4 9 12 18 68 90 1 1 760429 900926 179 -73 
4 9 12 18 81 90 1 1 810408 900926 116 46 
4 9 12 18 86 90 1 1 860402 900926 57 -16 

0.167 -0.005708 
0.15 0.0058 

0.2125 -0.01838 

-3.4 0.558 0.119 0.415 19.1 0.119 
3.9 0.468 0.177 0.449 27.3 0.011 

-8.6 0.291 0.221 0.559 5.8 0.954 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

1 1 760429 900926 634 -151 0.055 -0.003 
1 1 810408 900926 460 -48 0.055 -0.0015 
1 1 860402 900926 224 -28 0.055 -0.01 

-5.5 0.487 0.002 0.057 30.9 0.003 
-2.7 0.331 0.158 0.382 31.3 0.003 

-18.2 0.102 0.027 0.176 12.4 0.495 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

1 1 760325 901114 156 -18 0.154 -0.006625 
1 1 810114 901114 126 11 0.134 0.006 
1 1 861008 901114 63 -16 0.155 -0.0315 

-4.3 0.177 0.391 0.548 11.5 0.405 
4.5 0.131 0.486 0.602 6.1 0.868 

-20.3 -0.191 0.028 0.083 5.7 0.459 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

1 1 760325 901114 62 
1 1 810114 901114 42 
1 1 861008 901114 21 

-45 0.166 -0.01437 
-18 0.165 -0.012 
-15 0.166 -0.019 

-8.7 0.091 0.019 0.053 15.7 0.152 
-7.3 0.007 0.235 0.283 11.6 0.395 
-11.4 -0.124 0.038 0.108 5.3 0.500 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 1 760325 901114 225 
1 1 810114 901114 168 
1 1 861008 901114 84 

-14 0.1503 -0.006771 
15 0.135 0.00425 

-14 0.1505 -0.02875 

-4.5 0.191 0.512 0.645 13.9 0.238 
3.1 0.121 0.330 0.467 7.9 0.724 

•19.1 -0.212 0.057 0.115 5.1 0.536 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 1 760325 901114 588 -119 0.06 -0.001812 
1 1 810114 901114 470 -89 0.06 -0.0025 
1 1 860402 901114 230 -70 0.06 -0.0145 

-3.0 0.301 0.025 0.238 32.0 0.100 
-4.2 0.219 0.018 0.215 34.3 0.061 
-24.2 -0.166 0.000 0.045 14.7 0.686 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 1 760325 901114 241 -122 
1 1 810114 901114 158 29 
1 1 860402 901114 78 -35 

0.168 -0.007333 -4.4 0.536 0.018 0.266 32.5 0.091 
0.155 0.0026 1.7 0.438 0.458 0.698 36.8 0.034 
0.198 -0.01838 -9.3 0.286 0.022 0.350 8.7 0.966 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

1 1 760325 901114 859 
1 1 810114 901114 628 
1 1 860402 901114 308 

-174 0.07 -0.0035 -5.0 0.324 0.001 0.101 41.8 0.010 
-41 0.065 -0.001125 -1.7 0.218 0.289 0.581 38.7 0.022 
-52 0.0675 -0.0125 -18.5 -0.123 0.001 0.103 13.5 0.762 

AGENCY = D&S VARIABLE = SECCI 

**
**

**
 

**
**

**
 

9 
9 
9 

9 
9 
9 

0 6 
0 6 
0 6 

0 18 
0 18 
0 18 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

680417 900926 243 27 1 0 
810408 900926 118 130 0.95 0.06548 
860402 900926 59 35 1.2 0.1417 

680417 900926 243 27 1 0 
810408 900926 118 130 0.95 0.06548 
860402 900926 59 35 1.2 0.1417 

0.0 0.433 0.777 0.886 26.1 0.016 
6.9 0.427 0.000 0.089 19.1 0.122 
11.8 0.232 0.006 0.086 12.7 0.475 

0.0 0.433 0.777 0.886 26.1 0.016 
6.9 0.427 0.000 0.089 19.1 0.122 
11.8 0.232 0.006 0.086 12.7 0.475 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

1 1 681008 901114 99 -48 1.2 -0.009524 
1 1 810312 901114 37 46 1.2 0.06667 
1 1 861008 901114 21 12 1.3 0.05 

-0.8 0.214 0.268 0.426 13.5 0.411 
5.6 0.183 0.001 0.017 9.0 0.254 
3.8 -0.208 0.082 0.167 3.8 0.704 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 1 681008 901114 99 -48 1.2 -0.009524 
1 1 810312 901114 37 46 1.2 0.06667 
1 1 861008 901114 21 12 1.3 0.05 

-0.8 0.214 0.268 0.426 13.5 0.411 
5.6 0.183 0.001 0.017 9.0 0.254 
3.8 -0.208 0.082 0.167 3.8 0.704 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 1 680417 901114 342 -26 1.05 0 
1 1 810312 901114 155 184 1 0.05917 
1 1 860402 901114 80 50 1.3 0.1 

0.0 0.429 0.811 0.913 35.9 0.073 
5.9 0.448 0.000 0.050 24.0 0.196 
7.7 0.248 0.001 0.059 9.9 0.935 

1 12 0 18 68 90 1 
1 12 0 18 81 90 1 
1 12 0 18 86 90 1 

1 680417 901114 342 -26 1.05 0 
1 810312 901114 155 184 1 0.05917 
1 860402 901114 80 50 1.3 0.1 

0.0 0.429 0.811 0.913 35.9 0.073 
5.9 0.448 0.000 0.050 24.0 0.196 
7.7 0.248 0.001 0.059 9.9 0.935 

AGENCY = D&S VARIABLE = TEMP 

4 9 0 6 68 90 1 1 680417 900926 818 96 20 0.007692 0.0 0.300 0.370 0.586 16.5 0.222 
4 9 0 6 81 90 1 1 810408 900926 354 -29 19.7 -0.05357 -0.3 0.402 0.410 0.661 8.7 0.792 
4 9 0 6 86 90 1 1 860402 900926 177 -8 18.75 -0.1417 -0.8 0.207 0.580 0.768 18.8 0.129 

4 9 12 18 68 90 1 
4 9 12 18 81 90 1 
4 9 12 18 86 90 1 

1 680417 900926 802 115 10 0.025 0.3 0.761 0.270 0.689 4.2 0.989 
1 810408 900926 351 34 10.1 0.05 0.5 0.756 0.325 0.717 10.5 0.656 
1 860402 900926 177 59 10.05 0.55 5.5 0.400 0.000 0.050 10.6 0.646 

4 9 
4 9 

0 18 68 90 
0 18 81 90 

1 680417 900926 1890 
1 810408 900926 823 

-106 
-97 

16.3 -0.01429 
16.2 -0.2125 

-0.1 
-1.3 

0.478 
0.577 

0.322 
0.005 

0.640 
0.188 

7.5 0.874 
5.9 0.948 



G-25 

MONTH 
RANGE 

4 9 

10 3 
10 3 
10 3 

10 3 
10 3 
10 3 

10 3 
10 3 
10 3 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

IGENCY 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

10 3 
10 3 
10 3 

10 3 
10 3 
10 3 

10 3 
10 3 
10 3 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

1 12 
1 12 
1 12 

GENCY 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

DEPTH 
RANGE 

0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

= D&S 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

0 
0 
0 

12 
12 
12 

0 
0 
0 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

6 
6 
6 

18 
18 
18 

18 
18 
18 

= D&S 

0 
0 
0 

12 
12 
12 

6 
6 
6 

18 
18 
18 

YEAR STAT 
RANGE RANGE 

86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

VARIABLE 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

68 90 
81 90 1 
86 90 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

VARIABLE 

68 90 1 
81 90 1 
86 90 1 

68 90 1 
81 90 1 
86 90 1 

1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

I 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
I 1 

FIRST 
DATE 

860402 

681001 
810312 
861008 

681001 
810312 
861008 

681001 
810312 
861008 

680417 
810312 
860402 

680417 
810312 
860402 

680417 
810312 
860402 

= TIP 

I 1 
1 1 
I 1 

I 1 
1 1 

1 

1 
I 1 
I 1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

680417 
810408 
860402 

680417 
810408 
860402 

680417 
810408 
860402 

681101 
810114 
861008 

681101 
810114 
861008 

681101 
810114 
861008 

680417 
810114 
860402 

680417 
810114 
860402 

680417 
810114 
860402 

= TKN 

1 
1 
1 

1 
1 
1 

680828 
810408 
860402 

680828 
810408 
860402 

LAST 
DATE 

900926 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

901114 
901114 
901114 

900926 
900926 
900926 

900926 
900926 
900926 

OBS 

413 

388 
120 
63 

384 
118 
63 

901 
278 
147 

1206 
474 
240 

1186 
469 
240 

2791 
1101 
560 

825 
348 
171 

823 
348 
171 

1923 
812 
399 

359 
126 
63 

351 
124 
63 

830 
292 
147 

1184 
474 
234 

1174 
472 
234 

2753 
1104 
546 

754 
354 
177 

749 
354 
177 

S 

-1 

-44 
4 
16 

-3 
21 
22 

-55 
6 
18 

84 
-31 
8 

117 
45 
79 

-140 
-97 
17 

-1399 
-127 
-43 

-1271 
-49 
-59 

-1300 
18 
-17 

-322 
24 
-10 

-317 
-39 
-16 

-333 
12 
-15 

-1782 
-117 
-63 

-1605 
-88 
•77 

-1693 
20 
-40 

-218 
-8 
-19 

253 
-62 
-57 

MEDIAN 

15.7 

8.55 
10.45 
10.5 

8.25 
9.95 
10.1 

8.525 
10.45 
10.5 

16.5 
17.1 
16.5 

10 
10.05 
10.1 

13.8 
14.2 
13.8 

0.1075 
0.078 
0.073 

0.56 
0.388 
0.4 

0.17 
0.113 
0.129 

0.32 
0.16 
0.184 

0.4325 
0.2465 
0.242 

0.32 
0.1675 
0.182 

0.16 
0.086 
0.088 

0.531 
0.35 
0.355 

0.209 
0.125 
0.145 

2.8 
2.6 
2.7 

5.4 
5.6 
5.45 

SLOPE 

-0.025 

-0.02 
0.05 
0.375 

0 
0.1583 
0.75 

-0.025 
0.05 
0.375 

0 
-0.045 
0.1125 

0.01429 
0.06 

0.5667 

-0.01409 
-0.18 
0.1875 

-0.01435 
-0.004829 
-0.01525 

-0.031 
-0.005063 

-0.05 

-0.02 
0.001225 
-0.0155 

-0.03 
0.006333 
-0.02425 

-0.05236 
-0.03317 
-0.04733 

-0.03083 
0.0024 
-0.03 

-0.0165 
-0.004 

-0.01633 

-0.0332 
-0.008333 
-0.04633 

-0.02167 
0.001 
-0.017 

-0.025 
-0.005833 
-0.1333 

0.03828 
-0.06667 

-0.76 

TREND 

-0.2 

-0.2 
0.5 
3.6 

0.0 
1.6 
7.4 

-0.3 
0.5 
3.6 

0.0 
-0.3 
0.7 

0.1 
0.6 
5.6 

-0.1 
-1.3 
1.4 

-13.3 
-6.2 
-20.9 

-5.5 
-1.3 
-12.5 

-11.8 
1.1 

-12.0 

-9.4 
4.0 

-13.2 

-12.1 
-13.5 
-19.6 

-9.6 
1.4 

-16.5 

-10.3 
-4.7 
-18.6 

-6.3 
-2.4 
-13.1 

-10.4 
0.8 

-11.7 

-0.9 
-0.2 
-4.9 

0.7 
-1.2 
-13.9 

R1 

0.071 

0.385 
0.499 
-0.250 

0.411 
0.405 
-0.005 

0.388 
0.530 
-0.173 

0.350 
0.495 
0.271 

0.738 
0.738 
0.235 

0.486 
0.615 
0.141 

0.744 
0.255 
-0.031 

0.505 
0.370 
0.257 

0.730 
0.478 
0.643 

0.566 
0.136 
0.024 

0.395 
0.304 
-0.103 

0.510 
0.180 
0.166 

0.740 
0.234 
-0.022 

0.567 
0.303 
0.057 

0.699 
0.432 
0.534 

0.499 
0.545 
0.651 

0.437 
0.525 
0.531 

P1 

1.000 

0.368 
0.833 
0.028 

0.967 
0.160 
0.002 

0.258 
0.726 
0.013 

0.486 
0.433 
0.645 

0.321 
0.246 
0.000 

0.244 
0.012 
0.291 

0.000 
0.000 
0.001 

0.000 
0.149 
0.000 

0.000 
0.609 
0.193 

0.000 
0.109 
0.188 

0.000 
0.008 
0.028 

0.000 
0.443 
0.038 

0.000 
0.002 
0.000 

0.000 
0.021 
0.000 

0.000 
0.614 
0.009 

0.025 
0.836 
0.153 

0.009 
0.071 
0.000 

P2 

1.000 

0.527 
0.881 
0.072 

0.975 
0.316 
0.029 

0.446 
0.802 
0.043 

0.688 
0.670 
0.774 

0.717 
0.680 
0.048 

0.572 
0.229 
0.184 

0.000 
0.045 
0.076 

0.000 
0.531 
0.066 

0.000 
0.799 
0.601 

0.000 
0.261 
0.381 

0.000 
0.046 
0.055 

0.000 
0.595 
0.164 

0.000 
0.149 
0.065 

0.000 
0.304 
0.054 

0.000 
0.833 
0.343 

0.284 
0.925 
0.550 

0.251 
0.396 
0.073 

Page 10 
CHI2 PCHI2 

21.1 

17.5 
1.3 
6.3 

19.9 
3.5 
4.3 

13.4 
2.6 
7.1 

23.6 
7.6 
24.7 

21.4 
14.1 
14.6 

15.1 
8.0 
25.5 

12.6 
15.6 
11.5 

14.8 
13.9 
5.5 

12.6 
23.1 
8.4 

6.7 
7.8 
4.6 

9.8 
13.0 
2.4 

5.5 
7.6 
6.2 

27.8 
33.5 
8.5 

26.5 
27.6 
9.4 

22.2 
31.8 
10.4 

21.3 
6.7 
11.0 

10.3 
12.8 
8.5 

0.072 

0.179 
0.999 
0.396 

0.098 
0.966 
0.639 

0.419 
0.990 
0.314 

0.543 
0.998 
0.134 

0.672 
0.897 
0.691 

0.938 
0.997 
0.112 

0.478 
0.270 
0.570 

0.323 
0.380 
0.962 

0.479 
0.040 
0.816 

0.917 
0.729 
0.599 

0.711 
0.291 
0.879 

0.961 
0.747 
0.405 

0.319 
0.072 
0.970 

0.380 
0.231 
0.949 

0.623 
0.105 
0.919 

0.068 
0.916 
0.613 

0.669 
0.461 
0.813 



G-26 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 PI P2 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 6 68 90 
1 12 0 6 81 90 
1 12 0 6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

1 680828 900926 1755 -150 
1 810408 900926 826 -2 
1 860402 900926 413 -30 

1 681008 901114 343 -132 
1 810114 901114 126 1 
1 861008 901114 63 -18 

1 681008 901114 338 -115 
1 810114 901114 124 -25 
1 861008 901114 63 -18 

1 681008 901114 796 -141 
1 810114 901114 292 0 
1 861008 901114 147 -20 

1 680828 901114 1097 -400 
1 810114 901114 480 -11 
1 860402 901114 240 -39 

1 680828 901114 1087 181 
1 810114 901114 478 -89 
1 860402 901114 240 -83 

1 680828 901114 2551 
1 810114 901114 1118 
1 860402 901114 560 

AGENCY = D&S VARIABLE = TN/TIP 

4 
4 
4 

4 
4 
4 

9 
9 
9 

9 
9 
9 

0 
0 
0 

12 
12 
12 

6 
6 
6 

18 
18 
18 

68 90 
81 90 
86 90 

68 90 
81 90 
86 90 

4 9 0 18 68 90 
4 9 0 18 81 90 
4 9 0 18 86 90 

10 3 0 6 68 90 
10 3 0 6 81 90 
10 3 0 6 86 90 

10 3 12 18 68 90 
10 3 12 18 81 90 
10 3 12 18 86 90 

10 3 0 18 68 90 
10 3 0 18 81 90 
10 3 0 18 86 90 

1 12 0 
1 12 0 
1 12 0 

6 68 90 
6 81 90 
6 86 90 

1 12 12 18 68 90 
1 12 12 18 81 90 
1 12 12 18 86 90 

1 12 0 18 68 90 
1 12 0 18 81 90 
1 12 0 18 86 90 

-327 
-9 
-55 

1 680828 900926 724 1126 
1 810408 900926 348 162 
1 860402 900926 171 39 

1 680828 900926 722 957 
1 810408 900926 348 -36 
1 860402 900926 171 -1 

1 680828 900926 1687 982 
1 810408 900926 812 -51 
1 860402 900926 399 -1 

1 681101 901114 310 248 
1 810114 901114 126 -11 
1 861008 901114 63 4 

1 681101 901114 307 267 
1 810114 901114 124 35 
1 861008 901114 63 8 

1 681101 901114 722 264 
1 810114 901114 292 -7 
1 861008 901114 147 6 

1 680828 901114 1034 1419 
1 810114 901114 474 159 
1 860402 901114 234 53 

1 680828 901114 1029 1229 
1 810114 901114 472 -7 
1 860402 901114 234 5 

1 680828 901114 2409 1291 
1 810114 901114 1104 -52 
1 860402 901114 546 13 

3.2 
3.1 
3.6 

-0.02 -0.6 0.534 0.124 0.473 
0 0.0 0.644 0.976 0.990 

-0.2 -5.6 0.650 0.022 0.408 

4 -0.09321 
2.8 0.008333 
3.9 -1.075 

-2.3 0.463 0.003 0.054 
0.3 0.589 1.000 1.000 

-27.6 0.348 0.013 0.110 

4.8 -0.106 -2.2 0.205 0.009 0.065 
3.9 -0.6667 -17.1 0.591 0.095 0.223 
4.4 -1.09 -24.8 -0.155 0.013 0.106 

4 -0.09943 
2.8 0 

4 -1.082 

3.01 -0.03417 
2.6 -0.008571 
3.1 -0.2937 

5.21 0.02229 
5.12 -0.092 

5 -0.8225 

-2.5 0.342 0.001 0.043 
0.0 0.571 1.000 1.000 

-27.1 0.296 0.005 0.096 

-1.1 0.525 0.000 0.119 
-0.3 0.556 0.794 0.916 
•9.5 0.646 0.012 0.356 

0.4 0.393 0.101 0.492 
-1.8 0.503 0.021 0.325 

-16.5 0.360 0.000 0.061 

.495 -0.03333 -1.0 0.506 0.003 0.213 
3 0 0.0 0.646 0.834 0.938 

3.6 -0.4138 -11.5 0.617 0.000 0.254 

40.8 3.221 7.9 0.358 0.000 0.000 
52.62 4.437 8.4 0.338 0.000 0.019 
65.02 12.56 19.3 0.091 0.002 0.070 

11.01 0.6164 5.6 0.424 0.000 0.000 
14.58 -0.1391 -1.0 0.269 0.294 0.595 
12.91 -0.01597 -0.1 -0.123 1.000 1.000 

26.15 1.996 7.6 0.482 0.000 0.000 
37.78 -0.9275 -2.5 0.499 0.134 0.420 
34.99 -0.2852 -0.8 0.485 1.000 1.000 

17.08 1.328 7.8 0.114 0.000 0.000 
26.68 -0.6443 -2.4 0.098 0.486 0.534 
25.74 0.6449 2.5 -0.182 0.661 0.681 

12.02 1.033 8.6 -0.011 0.000 0.000 
21.44 1.115 5.2 -0.135 0.018 0.013 
20.99 2.759 13.1 -0.455 0.306 0.080 

15.86 1.392 8.8 0.139 0.000 0.000 
26.56 -0.474 -1.8 0.097 0.676 0.723 
25.21 1.311 5.2 -0.129 0.464 0.519 

28.58 2.66 9.3 0.400 0.000 0.000 
47.31 2.756 5.8 0.386 0.000 0.027 
51.33 7.365 14.3 0.165 0.000 0.027 

11.53 0.6687 5.8 0.430 0.000 0.000 
16.95 -0.03111 -0.2 0.305 0.874 0.928 
14.85 0.04824 0.3 0.046 0.788 0.841 

23.58 1.818 7.7 0.494 0.000 0.000 
33.33 -0.7229 -2.2 0.510 0.177 0.509 

29.4 1.565 5.3 0.473 0.420 0.612 

Page 11 
CHI2 PCHI2 

23.8 
6.2 
9.4 

5.0 
4.3 
7.3 

20.8 
9.1 
8.0 

9.6 
4.8 
8.0 

28.2 
8.0 
14.9 

43.3 
19.8 
8.7 

31.8 
8.6 
12.1 

15.6 
10.7 
18.1 

15.3 
17.3 
14.2 

20.6 
32.1 
10.2 

10.9 
8.3 
3.5 

13.0 
7.9 
2.6 

14.0 
8.8 
4.1 

35.5 
26.9 
14.2 

28.0 
28.6 
19.9 

34.7 
40.2 

0.033 
0.939 
0.745 

0.974 
0.960 
0.291 

0.076 
0.616 
0.235 

0.730 
0.939 
0.237 

0.300 
0.998 
0.669 

0.013 
0.652 
0.965 

0.164 
0.997 
0.844 

0.270 
0.639 
0.155 

0.289 
0.185 
0.360 

0.081 
0.002 
0.676 

0.622 
0.687 
0.739 

0.446 
0.718 
0.855 

0.373 
0.640 
0.667 

0.080 
0.260 
0.714 

0.306 
0.194 
0.340 

0.094 
0.015 

13.5 0.763 

AGENCY = DOH VARIABLE = ALK 

4 9 0 0 75 90 21 21 750520 900912 101 131 117.5 3.036 
4 9 0 0 81 90 21 21 810526 900912 52 161 116 11.5 
4 9 0 0 86 90 21 21 860528 900912 27 45 146 12 

2.6 0.660 0.006 0.168 0.5 0.992 
9.9 0.276 0.000 0.001 3.9 0.558 
8.2 0.386 0.000 0.025 1.4 0.924 



G-27 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

0 0 75 90 22 22 750520 900912 
0 0 81 90 22 22 810526 900912 
0 0 86 90 22 22 860528 900912 

0 0 75 90 23 23 750520 900912 
0 0 81 90 23 23 810526 900912 
0 0 86 90 23 23 860528 900912 

0 0 75 90 24 24 750520 900912 
0 0 81 90 24 24 810526 900912 
0 0 86 90 24 24 860528 900912 

0 75 90 
0 81 90 
0 86 90 

0 75 90 
0 81 90 
0 86 90 

25 25 
25 25 
25 25 

26 26 
26 26 
26 26 

750520 900912 
810526 900912 
860528 900912 

750520 900912 
810526 900912 
860528 900912 

0 0 75 90 27 27 750602 900912 
0 0 81 90 27 27 810526 900912 
0 0 86 90 27 27 860528 900912 

OBS 

100 
51 
27 

100 
51 
27 

102 
52 
27 

99 
49 
27 

95 
47 
27 

97 
49 
27 

S MEDIAN 

139 121 
160 119.5 
42 141 

SLOPE TREND 

129 
158 
44 

79 
118 
11 

133 
140 
43 

151 
131 
46 

172 
151 
43 

125 
118.5 
142 

144.8 
142 
162 

120 
120 
142 

120 
123.5 
148 

123 
125 
142 

3.375 
10.69 
11.5 

3 
10.5 
12.33 

1.5 
8.4 
2 

3.077 
10.57 

11 

3.429 
11 
13 

3.8 
9.6 
11 

2.8 
8.9 
8.2 

R1 

0.707 
0.305 
0.244 

PI 

0.003 
0.000 
0.000 

P2 

0.138 
0.001 
0.033 

2.4 0.684 0.006 0.160 
8.9 0.260 0.000 0.001 
8.7 0.235 0.000 0.026 

1.0 0.492 0.098 0.347 
5.9 0.286 0.000 0.010 
1.2 0.273 0.276 0.444 

2.6 0.703 0.003 0.128 
8.8 0.193 0.000 0.001 
7.7 0.225 0.000 0.026 

2.9 0.665 0.000 0.071 
8.9 0.111 0.000 0.002 
8.8 0.187 0.000 0.023 

3.1 0.702 0.000 0.044 
7.7 0.258 0.000 0.001 
7.7 0.265 0.000 0.027 

4 9 007590 29 29 750520 900912 98 188 119 4 
4 9 0 0 81 90 29 29 810526 900912 49 156 121 10.58 
4 9 0 0 86 90 29 29 860528 900912 26 42 142.5 12 

4 9 0 0 75 90 30 30 750520 900912 99 136 121 3 
4 9 0 0 81 90 30 30 810526 900912 49 141 119 10.4 
4 9 0 0 86 90 30 30 860528 900912 26 36 144.5 11 

4 9 0 0 75 90 21 30 750520 900912 990 154 120.3 3.269 
4 9 0 0 81 90 21 30 810526 900912 499 168 119 10.5 
4 9 0 0 86 90 21 30 860528 900912 268 44 144.5 12.25 

Page 12 
CHI2 PCHI2 

0.5 0.992 
3.8 0.582 
1.1 0.952 

0.7 
3.5 
1.7 

2.7 
3.7 
5.5 

0.5 
3.3 
1.6 

1.6 

0.983 
0.618 
0.884 

746 
597 
358 

993 
651 
901 

0.999 
0.532 
0.894 

0.985 
0.402 
0.901 

4 9 0 0 75 90 28 28 750520 900912 99 160 121 3.225 2.7 0.666 0.000 0.065 1.1 0.955 
4 9 0 0 81 90 28 28 810526 900912 50 158 121 9.167 7.6 0.228 0.000 0.001 15.7 0.008 
4 9 0 0 86 90 28 28 860528 900912 27 43 146 10 6.8 0.338 0.000 0.027 9.1 0.107 

3.4 0.735 0.000 0.035 2.0 0.843 
8.7 0.235 0.000 0.001 8.5 0.133 
8.4 0.237 0.000 0.027 4.2 0.521 

998 
178 

2.5 0.703 0.002 0.121 0.3 0. 
8.7 0.298 0.000 0.002 7.6 0. 
7.6 0.234 0.000 0.028 3.6 0.604 

2.7 0.706 0.001 0.109 0.5 0.992 
8.8 0.321 0.000 0.001 4.7 0.453 
8.5 0.283 0.000 0.025 1.7 0.884 

AGENCY = DOH VARIABLE = CL 

4 9 0 0 75 90 21 21 750520 900912 98 -267 1030 -72 
4 9 0 0 81 90 21 21 810526 900912 49 -151 741.5 -131.5 
4 9 0 0 86 90 21 21 860625 900912 25 -25 440 -86.33 

4 9 0 0 75 90 22 22 750520 900912 98 -269 940 -62.92 
4 9 0 0 81 90 22 22 810526 900912 49 -149 613 -117.1 
4 9 0 0 86 90 22 22 860625 900912 26 -21 473 -46.67 

4 9 0 0 75 90 23 23 750520 900912 98 -256 960 -61.6 
4 9 0 0 81 90 23 23 810526 900912 49 -145 579 -124.2 
4 9 0 0 86 90 23 23 860625 900912 26 -19 418.5 -42 

4 9 0 0 75 90 24 24 750520 900912 99 -233 950 -57.67 
4 9 0 0 81 90 24 24 810526 900912 49 -135 516 -131.2 
4 9 0 0 86 90 24 24 860625 900912 25 -15 392 -32 

4 9 0 0 75 90 25 25 750520 900912 96 -256 1015 -72.22 
4 9 0 0 81 90 25 25 810526 900912 46 -127 656 -124.6 
4 9 0 0 86 90 25 25 860625 900912 25 -21 432 -77.33 

4 9 0 0 75 90 26 26 750520 900912 93 -294 1100 -90.81 
4 9 0 0 81 90 26 26 810526 900912 45 -114 610 -119.1 
4 9 0 0 86 90 26 26 860625 900912 26 -15 437 -54.67 

4 9 0 0 75 90 27 27 750602 900912 95 -253 1025 -70 
4 9 0 0 81 90 27 27 810526 900912 47 -122 615 -110 
4 9 0 0 86 90 27 27 860625 900912 26 -21 442.5 -62 

4 9 0 0 75 90 28 28 750520 900912 95 -292 947.5 -63.71 
4 9 0 0 81 90 28 28 810526 900912 46 -129 600 -101.8 
4 9 0 0 86 90 28 28 860625 900912 24 -15 443.5 -37 

-7.0 0.368 0.000 0.002 5.0 0.420 
-17.7 0.371 0.000 0.001 15.5 0.009 
-19.6 0.019 0.004 0.078 9.2 0.101 

-6.7 0.385 0.000 0.002 4.1 0.536 
-19.1 0.316 0.000 0.001 13.5 0.019 
-9.9 0.158 0.022 0.190 5.4 0.372 

-6.4 0.510 0.000 0.004 1.7 0.895 
-21.5 0.351 0.000 0.002 4.0 0.550 
-10.0 0.219 0.039 0.244 5.2 0.394 

-6.1 0.383 0.000 0.006 2.0 0.846 
-25.4 0.195 0.000 0.002 2.8 0.738 
-8.2 -0.093 0.090 0.089 2.3 0.802 

-7.1 0.192 0.000 0.001 5.0 0.417 
-19.0 -0.007 0.000 0.001 12.6 0.027 
-17.9 0.086 0.016 0.048 7.2 0.206 

-8.3 0.222 0.000 0.000 7.2 0.204 
-19.5 0.230 0.000 0.002 11.3 0.045 
-12.5 0.307 0.109 0.298 5.3 0.382 

•6.8 0.369 0.000 0.002 1.2 0.943 
-17.9 0.415 0.000 0.003 2.7 0.751 
-14.0 -0.248 0.022 0.047 4.3 0.504 

-6.7 0.231 0.000 0.000 3.0 0.706 
-17.0 0.113 0.000 0.001 2.9 0.714 

-8.3 0.041 0.071 0.196 0.8 0.976 



G-28 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 

Page 13 
CHI2 PCHI2 

4 9 0 0 75 90 29 29 750520 900912 96 -310 1100 
4 9 0 0 81 90 29 29 810526 900912 47 -150 655 
4 9 0 0 86 90 29 29 860625 900912 25 -28 504 

4 9 0 0 75 90 30 30 750520 900912 97 -258 1068 
4 9 0 0 81 90 30 30 810526 900912 48 -142 591 
4 9 0 0 86 90 30 30 860625 900912 26 -23 439 

-74 -6.7 0.245 0.000 0.000 4.7 0.460 
-116.7 -17.8 0.157 0.000 0.001 8.2 0.145 
-78.25 -15.5 0.218 0.002 0.077 2.7 0.744 

-67.5 -6.3 0.352 
-129.4 -21.9 0.137 
-47.33 -10.8 -0.028 

0.000 0.003 
0.000 0.001 
0.012 0.047 

1.9 0.868 
3.6 0.615 
2.2 0.825 

4 9 0 0 75 90 21 30 750520 900912 965 -284 1040 -70.97 -6.8 0.399 0.000 0.002 1.7 0.893 
4 9 0 0 81 90 21 30 810526 900912 475 -158 656 -125.8 -19.2 0.476 0.000 0.001 4.2 0.517 
4 9 0 0 86 90 21 30 860625 900912 254 -27 445 -57.5 -12.9 0.230 0.003 0.078 1.7 0.886 

AGENCY = DOH VARIABLE = COND 

4 9 0 0 75 90 21 21 750520 900912 85 -173 1975 -147.6 
4 9 0 0 81 90 21 21 810623 900912 40 25 1200 60 
4 9 0 0 86 90 21 21 860625 900912 23 5 1716 10 

-7.5 0.537 0.000 0.017 1.9 0.869 
5.0 0.650 0.186 0.455 1.5 0.913 
0.6 0.549 0.612 0.778 2.0 0.848 

4 9 0 0 75 90 22 22 750520 900912 83 -189 2150 -148.5 -6.9 0.605 0.000 0.008 2.5 0.770 
4 9 0 0 81 90 22 22 810623 900912 39 4 1379 2.917 0.2 0.669 0.864 0.923 2.4 0.798 
4 9 0 0 86 90 22 22 860625 900912 22 0 1684 0 0.0 0.646 1.000 1.000 2.1 0.833 

4 9 0 0 75 90 23 23 750520 900912 84 -186 2100 -146.1 
4 9 0 0 81 90 23 23 810623 900912 40 3 1362 16 
4 9 0 0 86 90 23 23 860625 900912 23 -3 1734 -17.5 

4 9 0 0 75 90 24 24 750520 900912 84 -205 1995 -160.9 
4 9 0 0 81 90 24 24 810623 900912 39 10 1455 29.29 
4 9 0 0 86 90 24 24 860715 900912 22 13 1556 123.8 

-7.0 0.637 0.000 0.011 1.7 0.894 
1.2 0.694 0.912 0.952 2.2 0.826 
-1.0 0.656 0.800 0.894 0.9 0.970 

-8.1 0.644 0.000 0.004 2.7 0.749 
2.0 0.676 0.601 0.775 1.3 0.935 
8.0 0.611 0.104 0.393 0.7 0.985 

4 9 0 0 75 90 25 25 750520 900912 83 -193 2200 -177.5 -8.1 0.596 0.000 0.008 2.1 0.841 
4 9 0 0 81 90 25 25 810707 900912 39 10 1485 49 3.3 0.626 0.601 0.761 2.1 0.836 
4 9 0 0 86 90 25 25 860625 900912 23 -3 1720 -14.33 -0.8 0.666 0.800 0.890 0.3 0.997 

4 9 0 0 75 90 26 26 750520 900912 82 -181 2250 -210 -9.3 0.306 0.000 0.010 2.4 0.794 
4 9 0 0 81 90 26 26 810707 900912 39 19 1550 49.37 3.2 0.659 0.295 0.553 1.4 0.928 
4 9 0 0 86 90 26 26 860625 900912 23 1 1814 5 0.3 0.668 1.000 1.000 0.9 0.971 

4 9 0 0 75 90 27 27 750602 900912 82 -212 2215 -178.2 
4 9 0 0 81 90 27 27 810623 900912 40 -2 1588 -0.2857 
4 9 0 0 86 90 27 27 860625 900912 23 1 1600 11.25 

4 9 0 0 75 90 28 28 750520 900912 83 -212 2165 -163.5 
4 9 0 0 81 90 28 28 810623 900912 40 7 1596 20 
4 9 0 0 86 90 28 28 860625 900912 23 -1 1710 -5 

-8.0 0.640 0.000 0.003 4.9 0.423 
-0.0 0.588 0.956 0.975 1.1 0.957 
0.7 0.490 1.000 1.000 0.9 0.971 

-7.6 0.545 0.000 0.004 3.0 0.705 
1.3 0.672 0.741 0.857 0.4 0.996 
-0.3 0.612 1.000 1.000 0.5 0.992 

4 9 0 0 75 90 29 29 750520 900912 84 -220 2200 -175 
4 9 0 0 81 90 29 29 810623 900912 41 -6 1546 -15 
4 9 0 0 86 90 29 29 860625 900912 24 -1 1713 -15 

4 9 0 0 75 90 30 30 750520 900912 84 -206 2225 -175 
4 9 0 0 81 90 30 30 810623 900912 40 4 1556 6 
4 9 0 0 86 90 30 30 860625 900912 23 1 1716 2.5 

4 9 0 0 75 90 21 30 750520 900912 834 -217 2150 -165.8 
4 9 0 0 81 90 21 30 810623 900912 397 1 1486 1.875 
4 9 0 0 86 90 21 30 860625 900912 229 1 1671 1.875 

-8.0 0.536 0.000 0.005 2.8 0.728 
-1.0 0.672 0.791 0.890 0.9 0.970 
-0.9 0.668 1.000 1.000 0.5 0.992 

-7.9 0.619 0.000 0.006 2.3 0.800 
0.4 0.696 0.869 0.928 0.5 0.990 
0.1 0.676 1.000 1.000 0.9 0.971 

-7.7 0.651 0.000 0.005 2.7 0.744 
0.1 0.710 1.000 1.000 0.9 0.973 
0.1 0.677 1.000 1.000 0.7 0.983 

AGENCY = DOH VARIABLE = COND (25) 

4 9 0 0 75 90 21 21 750520 900912 86 -200 3555 -191.6 -5.4 0.671 0.000 0.021 0.6 0.990 
4 9 0 0 81 90 21 21 810526 900912 52 -155 2824 -336.5 -11.9 0.627 0.000 0.003 3.4 0.632 
4 9 0 0 86 90 21 21 860528 900912 27 -49 2222 -282 -12.7 0.077 0.000 0.019 1.7 0.887 

4 9 0 0 75 90 22 22 750520 900912 85 -196 3490 -180.6 
4 9 0 0 81 90 22 22 810526 900912 51 -150 2720 -344.8 
4 9 0 0 86 90 22 22 860528 900912 27 -45 2249 -241.7 

-5.2 0.673 0.000 0.019 3.3 0.649 
-12.7 0.630 0.000 0.003 3.3 0.648 
-10.7 0.001 0.000 0.026 1.4 0.924 

4 9 0 0 75 90 23 23 750520 900912 85 -171 3490 -167.1 
4 9 0 0 81 90 23 23 810526 900912 51 -144 2772 -332.6 
4 9 0 0 86 90 23 23 860528 900912 27 -43 2157 -237 

-4.8 0.702 0.000 0.048 1.7 0.890 
-12.0 0.639 0.000 0.004 3.2 0.666 
-11.0 -0.128 0.000 0.033 1.6 0.901 



G-29 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE 

4 9 0 0 75 90 24 24 750520 900912 
4 9 0 0 81 90 24 24 810526 900912 
4 9 0 0 86 90 24 24 860528 900912 

4 9 0 0 75 90 25 25 750520 900912 
4 9 0 0 81 90 25 25 810526 900912 
4 9 0 0 86 90 25 25 860528 900912 

4 9 0 0 75 90 26 26 750520 900912 
4 9 0 0 81 90 26 26 810526 900912 
4 9 0 0 86 90 26 26 860528 900912 

4 9 0 0 75 90 27 27 750602 900912 
4 9 0 0 81 90 27 27 810526 900912 
4 9 0 0 86 90 27 27 860528 900912 

4 9 0 0 75 90 28 28 750520 900912 
4 9 0 0 81 90 28 28 810526 900912 
4 9 0 0 86 90 28 28 860528 900912 

4 9 0 0 75 90 29 29 750520 900912 
4 9 0 0 81 90 29 29 810526 900912 
4 9 0 0 86 90 29 29 860528 900912 

4 9 0 0 75 90 30 30 750520 900912 
4 9 0 0 81 90 30 30 810526 900912 
4 9 0 0 86 90 30 30 860528 900912 

4 9 0 0 75 90 21 30 750520 900912 
4 9 0 0 81 90 21 30 810526 900912 
4 9 0 0 86 90 21 30 860528 900912 

AGENCY = DOH VARIABLE = DO 

4 9 
4 9 
4 9 

0 0 75 90 21 21 750520 900912 
0 0 81 90 21 21 810526 900912 
0 0 86 90 21 21 860528 900912 

0 0 75 90 22 22 750520 900912 
0 0 81 90 22 22 810526 900912 
0 0 86 90 22 22 860528 900912 

0 0 75 90 23 23 750520 900912 
0 0 81 90 23 23 810526 900912 
0 0 86 90 23 23 860528 900912 

4 9 
4 9 
4 9 

4 9 
4 9 
4 9 

0 0 75 90 
0 0 81 90 
0 0 86 90 

0 0 75 90 
0 0 81 90 
0 0 86 90 

0 0 75 90 
0 0 81 90 
0 0 86 90 

0 0 75 90 
0 0 81 90 
0 0 86 90 

0 0 75 90 
0 0 81 90 
0 0 86 90 

0 0 75 90 
0 0 81 90 
0 0 86 90 

0 0 75 90 
0 0 81 90 
0 0 86 90 

24 24 750520 900912 
24 24 810526 900912 
24 24 860528 900912 

25 25 750520 900912 
25 25 810526 900912 
25 25 860528 900912 

26 26 750520 900912 
26 26 810526 900912 
26 26 860528 900912 

27 27 750602 900912 
27 27 810526 900912 
27 27 860528 900912 

28 28 750520 900912 
28 28 810526 900912 
28 28 860528 900912 

29 29 750520 900912 
29 29 810526 900912 
29 29 860528 900912 

30 30 750520 900912 
30 30 810526 900912 
30 30 860528 900912 

OBS 

87 
52 
27 

84 
49 
27 

81 
47 
27 

83 
49 
27 

85 
50 
27 

84 
49 
26 

84 
49 
26 

844 
499 
268 

95 
44 
24 

92 
43 
23 

94 
44 
24 

92 
43 
23 

92 
42 
24 

89 
40 
23 

90 
42 
24 

92 
43 
24 

90 
42 
23 

93 
43 
24 

S MEDIAN SLOPE TREND R1 P1 P2 

-194 
-151 
-41 

-215 
-139 
-45 

-225 
-134 
-46 

-204 
-140 
-42 

-188 
-139 
-39 

-221 
-151 
-45 

-188 
-141 
-43 

-199 
-151 
-45 

-80 
-54 
0 

-21 
-45 
-2 

-20 
-60 
-12 

56 
-40 
0 

-39 
-60 
-5 

-76 
-44 
9 

-68 
-16 
19 

-79 
-27 
17 

-55 
-48 
-3 

3025 
2406 
1928 

3740 
2746 
2249 

3620 
2772 
2308 

3418 
2824 
2203 

3205 
2772 
1974 

3620 
2877 
2236 

3620 
2798 
2255 

3608 
2824 
2249 

10.6 
10.3 
9.2 

10.2 
9.8 

9 

9.45 
9.45 
8.8 

8.6 
9.2 
8.2 

10 
9.8 
9.2 

-58 10.05 
-36 9.35 
12 8.6 

10 
9.75 
8.7 

9.8 
9.1 
8.7 

9.75 
9 

8.8 

9.8 
9.5 
9.1 

-125 -4.1 0.500 0.000 0.023 
-372.8 -15.5 0.238 0.000 0.003 
-137.5 -7.1 0.011 0.000 0.030 

-199.9 -5.3 0.666 0.000 0.005 
-366 -13.3 0.472 0.000 0.002 

-279.7 -12.4 -0.018 0.000 0.026 

-229 -6.3 0.481 0.000 0.002 
-326.5 -11.8 0.290 0.000 0.001 
-271 -11.7 0.015 0.000 0.024 

-206.1 -6.0 0.587 0.000 0.006 
-365 -12.9 0.397 0.000 0.002 

-344.5 -15.6 0.230 0.000 0.024 

-160.2 -5.0 0.597 0.000 0.019 
-328.6 -11.9 0.485 0.000 0.003 

-282 -14.3 -0.207 0.000 0.029 

-202 -5.6 0.685 0.000 0.005 
-342.8 -11.9 0.581 0.000 0.002 
-261.5 -11.7 -0.357 0.000 0.024 

-196.9 -5.4 0.697 0.000 0.017 
-361 -12.9 0.572 0.000 0.002 

-250.5 -11.1 -0.243 0.000 0.021 

-190.4 -5.3 0.676 0.000 0.021 
-344.4 -12.2 0.657 0.000 0.004 
-270.5 -12.0 -0.080 0.000 0.026 

-0.1411 -1.3 0.304 0.058 0.189 
-0.48 -4.7 0.156 0.009 0.051 

0 0.0 0.037 1.000 1.000 

-0.04 -0.4 0.409 0.623 0.719 
-0.45 -4.6 0.255 0.025 0.096 

-0.07083 -0.8 0.099 0.897 0.881 

-0.05385 -0.6 0.440 0.648 0.762 
-0.5083 -5.4 0.198 0.004 0.015 

-0.35 -4.0 0.160 0.180 0.149 

0.1196 1.4 0.226 0.176 0.293 
-0.36 -3.9 0.137 0.047 0.064 

-0.075 -0.9 0.174 1.000 1.000 

-0.1179 -1.2 0.326 0.338 0.498 
-0.5333 -5.4 0.219 0.002 0.016 

-0.35 -3.8 0.214 0.623 0.633 

-0.1414 -1.4 0.350 0.138 0.270 
-0.3143 -3.4 0.174 0.050 0.151 
0.6167 7.2 0.093 0.153 0.213 

-0.1708 -1.7 0.413 0.058 0.173 
-0.35 -3.6 0.311 0.025 0.081 

0.5833 6.7 0.002 0.326 0.204 

-0.15 -1.5 0.386 0.100 0.249 
-0.1944 -2.1 0.223 0.446 0.553 

0.375 4.3 -0.006 0.025 0.123 

-0.1875 -1.9 0.405 0.050 0.187 
-0.2667 -3.0 0.197 0.175 0.303 
0.3333 3.8 0.029 0.036 0.118 

-0.15 -1.5 0.344 0.185 0.303 
-0.3283 -3.5 0.225 0.017 0.038 

-0.05 -0.5 0.047 0.806 0.716 
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CHI2 PCHI2 

1.8 
3.2 
2.7 

1.2 
3.6 
1.4 

1.5 
3.2 
1.5 

2.3 
3.3 
2.4 

1.6 
3.3 
1.3 

3.5 
7.9 
4.3 

2.6 
3.3 
1.4 

0.8 
3.0 
1.4 

11.7 
3.9 
3.9 

10.2 
2.5 
0.2 

8.2 
5.2 
1.4 

4.6 
1.4 
2.5 

11.1 
5.7 
1.8 

10.8 
1.3 
2.8 

7.6 
5.5 
4.6 

6.7 
1.2 
3.2 

8.0 
3.0 
3.0 

12.4 
3.0 
1.2 

0.874 
0.671 
0.748 

0.949 
0.611 
0.924 

0.918 
0.672 
0.915 

0'.802 
0.652 
0.793 

0.904 
0.656 
0.936 

0.619 
0.162 
0.501 

0.762 
0.653 
0.924 

0.979 
0.694 
0.924 

0.040 
0.571 
0.566 

0.070 
0.778 
0.999 

0.144 
0.390 
0.920 

0.472 
0.920 
0.772 

0.050 
0.335 
0.875 

0.056 
0.936 
0.728 

0.177 
0.362 
0.468 

0.243 
0.946 
0.662 

0.157 
0.705 
0.697 

0.030 
0.704 
0.943 



G-30 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 

Page 15 
CHI2 PCHI2 

4 9 0 0 75 90 21 30 750520 900912 919 -63 9.9 -0.1 -1.0 0.433 0.143 0.333 10.4 0.064 
4 9 0 0 81 90 21 30 810526 900912 426 -64 9.4 -0.4062 -4.3 0.376 0.003 0.022 3.2 0.667 
4 9 0 0 86 90 21 30 860528 900912 236 -4 8.85 -0.1 -1.1 0.273 0.730 0.649 2.0 0.844 

AGENCY = DOH VARIABLE = DS 

4 9 0 0 75 90 21 21 750520 900912 101 -251 2533 -112 -4.4 0.603 0.000 0.011 7.5 0.187 
4 9 0 0 81 90 21 21 810526 900912 52 -167 2038 -229 -11.2 0.525 0.000 0.001 14.0 0.016 
4 9 0 0 86 90 21 21 860528 900912 27 -43 1512 -160 -10.6 -0.156 0.000 0.025 8.6 0.127 

4 9 0 0 75 90 22 22 750520 900912 100 -223 2396 -107.5 -4.5 0.738 0.000 0.024 0.5 0.993 
4 9 0 0 81 90 22 22 810526 900912 51 -160 1850 -231.1 -12.5 0.584 0.000 0.002 3.5 0.626 
4 9 0 0 86 90 22 22 860528 900912 27 -45 1576 -166 -10.5 0.248 0.000 0.027 1.4 0.924 

4 9 0 0 75 90 2323 750520 900912 100 -201 2430 -100.4 -4.1 0.773 0.000 0.040 0.4 0.996 
4 9 0 0 81 90 23 23 810526 900912 51 -160 1891 -231.4 -12.2 0.616 0.000 0.002 3.5 0.617 
4 9 0 0 8 6 90 2323 860528 900912 27 -45 1532 -190 -12.4 0.004 0.000 0.027 1.4 0.924 

4 9 0 0 75 90 24 24 750520 900912 102 -216 2202 -85.27 -3.9 0.553 0.000 0.021 0.9 0.970 
4 9 0 0 81 90 24 24 810526 900912 52 -154 1646 -251.3 -15.3 0.318 0.000 0.003 3.3 0.647 
4 9 0 0 86 90 24 24 860528 900912 27 -38 1324 -80 -6.0 0.267 0.000 0.051 2.1 0.830 

4 9 0 0 75 90 25 25 750520 900912 99 -243 2575 -109.4 
4 9 0 0 81 90 25 25 810526 900912 49 -153 1837 -241.7 
4 9 0 0 86 90 25 25 860528 900912 27 -47 1564 -160.5 

-4.2 0.719 0.000 0.009 0.8 0.974 
•13.2 0.486 0.000 0.001 3.7 0.597 
-10.3 -0.203 0.000 0.022 1.6 0.902 

4 9 0 0 75 90 26 26 750520 900912 95 -297 2664 -144 
4 9 0 0 81 90 26 26 810526 900912 47 -143 1850 -221.7 
4 9 0 0 86 90 26 26 860528 900912 27 -43 1596 -150 

-5.4 0.158 0.000 0.001 2.1 0.832 
-12.0 0.095 0.000 0.001 4.0 0.555 
-9.4 -0.163 0.000 0.030 1.6 0.901 

4 9 0 0 75 90 27 27 750602 900912 96 -247 2447 -120.3 -4.9 0.615 0.000 0.005 3.1 0.685 
4 9 0 0 81 90 27 27 810526 900912 49 -148 1970 -229 -11.6 0.333 0.000 0.001 3.4 0.638 
4 9 0 0 86 90 27 27 860528 900912 27 -42 1600 -200 -12.5 0.273 0.000 0.031 1.6 0.901 

4 9 0 0 75 90 28 28 750520 900912 98 -228 2312 -97.86 
4 9 0 0 81 90 28 28 810526 900912 50 -145 1808 -208 
4 9 0 0 86 90 28 28 860528 900912 27 -35 1566 -154.7 

-4.2 0.548 0.000 0.014 2.1 0.828 
-11.5 0.411 0.000 0.002 3.4 0.639 
-9.9 0.091 0.000 0.056 1.6 0.899 

4 9 0 0 75 90 29 29 750520 900912 97 -264 2577 -118.1 
4 9 0 0 81 90 29 29 810526 900912 49 -162 1882 -228 
4 9 0 0 86 90 29 29 860528 900912 26 -42 1628 -181 

-4.6 0.612 0.000 0.004 4.2 0.523 
•12.1 0.278 0.000 0.001 9.0 0.111 
-11.1 -0.250 0.000 0.035 3.7 0.590 

4 9 0 0 75 90 30 30 750520 900912 98 -228 2584 -108 
4 9 0 0 81 90 30 30 810526 900912 49 -155 1880 -241.6 
4 9 0 0 86 90 30 30 860528 900912 26 -39 1570 -158 

-4.2 0.711 0.000 0.014 0.6 0.989 
-12.9 0.440 0.000 0.001 3.9 0.558 
-10.1 -0.106 0.000 0.032 1.3 0.932 

4 9 0 0 75 90 21 30 750520 900912 986 -247 2576 -109.7 
4 9 0 0 81 90 21 30 810526 900912 499 -169 1874 -237 
4 9 0 0 86 90 21 30 860528 900912 268 -43 1576 -163 

-4.3 0.717 0.000 0.014 0.7 0.981 
-12.6 0.643 0.000 0.001 3.7 0.596 
-10.3 0.068 0.000 0.035 1.1 0.952 

AGENCY = DOH VARIABLE = N02 

4 9 0 0 75 90 21 21 800701 900912 49 -12 0.1285 -0.001 
4 9 0 0 81 90 21 21 820615 900912 44 9 0.1145 0.0016 
4 9 0 0 86 90 21 21 860625 900912 25 -7 0.137 -0.0045 

-0.8 0.046 0.627 0.604 6.4 0.273 
1.4 -0.043 0.684 0.589 9.3 0.098 
-3.3 -0.073 0.468 0.447 8.0 0.159 

4 9 0 0 75 90 22 22 800701 900912 49 
4 9 0 0 81 90 22 22 820615 900912 44 
4 9 0 0 86 90 22 22 860625 900912 26 

-18 0.169 -0.002875 
1 0.153 0.001167 

-11 0.171 -0.012 

-1.7 0.241 0.452 0.489 7.8 0.167 
0.8 0.203 1.000 1.000 12.1 0.033 

-7.0 0.334 0.252 0.425 7.7 0.171 

4 9 0 0 75 90 23 23 800701 900912 49 4 
4 9 0 0 81 90 23 23 820615 900912 44 21 
4 9 0 0 8 6 90 2323 860625 900912 26 1 

0.14 0.000875 0.6 0.030 0.894 0.891 6.5 0.257 
0.134 0.005375 4.0 -0.044 0.308 0.230 10.2 0.069 
0.153 0.004 2.6 -0.028 1.000 1.000 8.1 0.153 

4 9 0 0 75 90 24 24 800701 900912 48 
4 9 0 0 81 90 24 24 820615 900912 43 
4 9 0 0 86 90 24 24 860625 900912 24 

4 9 0 0 75 90 25 25 800701 900912 47 
4 9 0 0 81 90 25 25 820615 900912 42 
4 9 0 0 86 90 25 25 860625 900912 25 

14 0.15 0.003786 
32 0.145 0.01186 
-7 0.188 -0.01933 

-17 0.1605 -0.0035 
2 0.1525 0.0005875 

-5 0.162 -0.0115 

2.5 -0.011 0.553 0.704 5.9 0.320 
8.2 -0.052 0.102 0.298 8.2 0.147 

-10.3 0.033 0.440 0.632 5.5 0.354 

-2.2 0.037 0.449 0.409 7.4 0.190 
0.4 -0.061 0.956 0.945 15.1 0.010 

-7.1 -0.097 0.628 0.707 9.2 0.102 



G-31 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

4 9 
4 9 
4 9 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 PI P2 

0 75 90 
0 81 90 
0 86 90 

27 27 
27 27 
27 27 

800701 900912 
820615 900912 
860625 900912 

47 -6 0.128 -0.001917 
42 13 0.117 0.0032 
26 3 0.129 0.005667 

4 9 0 0 75 90 28 28 800701 900912 46 20 0.131 0.004 3.1 
4 9 0 0 81 90 28 28 820615 900912 41 28 0.119 0.005 4.2 
4 9 0 0 86 90 28 28 860625 900912 24 5 0.1355 0.0045 3.3 

4 9 0 0 75 90 29 29 800701 900912 47 -4 
4 9 0 0 81 90 29 29 820615 900912 42 14 
4 9 0 0 86 90 29 29 860625 900912 25 -4 

0.122 -0.0006 
0.111 0.002667 
0.147 -0.0045 

4 9 0 0 75 90 30 30 800701 900912 48 -22 0.149 -0.004817 
4 9 0 0 81 90 30 30 820615 900912 43 -2 0.14 0 
4 9 0 0 86 90 30 30 860625 900912 26 -4 0.1505 -0.0025 

Page 16 
CHI2 PCHI2 

4 9 0 0 75 90 26 26 800701 900912 46 -15 0.14 -0.0038 -2.7 0.015 0.493 0.575 4.0 0.546 
4 9 0 0 81 90 26 26 820615 900912 41 7 0.131 0.0012 0.9 -0.057 0.733 0.760 8.6 0.128 
4 9 0 0 86 90 26 26 860625 900912 26 -5 0.1395 -0.008 -5.7 -0.066 0.647 0.729 11.0 0.051 

-1.5 -0.008 0.814 0.836 4.4 0.495 
2.7 -0.050 0.515 0.528 9.0 0.109 
4.4 -0.075 0.819 0.828 11.9 0.036 

•0.127 0.353 0.388 6.9 0.230 
•0.058 0.126 0.172 11.8 0.038 
•0.062 0.607 0.648 6.9 0.229 

-0.5 0.008 0.891 0.901 3.4 0.637 
2.4 -0.059 0.492 0.494 7.7 0.173 

-3.1 -0.078 0.730 0.766 3.4 0.646 

-3.2 -0.012 0.335 0.295 5.9 0.314 
0.0 -0.083 0.958 0.941 10.6 0.061 

-1.7 -0.085 0.730 0.730 8.9 0.114 

4 9 0 0 75 90 21 30 800701 900912 476 4 
4 9 0 0 81 90 21 30 820615 900912 426 26 
4 9 0 0 86 90 21 30 860625 900912 253 -5 

0.143 0.0006875 
0.125 0.004025 
0.151 -0.0015 

0.5 0.035 0.898 0.902 
3.2 -0.058 0.218 0.172 

-1.0 -0.072 0.647 0.654 

7.9 0.160 
14.3 0.014 
11.0 0.051 

AGENCY = DOH VARIABLE = N02-N03 

4 9 0 0 75 90 21 21 750520 900912 98 4 0.98 0 
4 9 0 0 81 90 21 21 810526 900912 50 -35 1 -0.03083 
4 9 0 0 86 90 21 21 860625 900912 25 -5 0.98 -0.02667 

0.0 0.426 0.947 0.964 4.1 0.537 
-3.1 0.348 0.141 0.271 5.1 0.398 
-2.7 0.130 0.628 0.511 5.3 0.383 

4 9 0 0 75 90 22 22 750520 900912 99 74 
4 9 0 0 81 90 22 22 810526 900912 50 13 
4 9 0 0 86 90 22 22 860625 900912 26 5 

0 75 90 
0 81 90 
0 86 90 

23 23 
23 23 
23 23 

750520 900912 
810526 900912 
860625 900912 

0 0 75 90 24 24 750520 900912 
0 0 81 90 24 24 810526 900912 
0 0 86 90 24 24 860625 900912 

0 0 75 90 25 25 750520 900912 
0 0 81 90 25 25 810526 900912 
0 0 86 90 25 25 860625 900912 

99 
50 
26 

101 
51 
26 

97 
47 
25 

4 9 0 0 75 90 26 26 750520 900912 94 
4 9 0 0 81 90 26 26 810526 900912 46 
4 9 0 0 86 90 26 26 860625 900912 26 

83 
25 
10 

42 
1 
-1 

1 0.01929 1.9 0.054 0.109 0.326 1.7 0.883 
1.02 0.0231 2.3 0.032 0.603 0.753 2.3 0.801 

1.183 0.092 7.8 0.001 0.647 0.693 2.7 0.739 

1 
1.1 
1.13 

0.02407 
0.04542 
0.0625 

-22 1 -0.003452 
5 0.995 0.009444 
9 1.075 0.119 

1 0.01111 
1 0.00025 

1.06 -0.005 

24 0.96 0.004167 
1 0.96 0.006667 
7 0.965 0.0625 

4 9 0 0 75 90 27 27 750602 900912 96 19 0.9 0.003452 
4 9 0 0 81 90 27 27 810526 900912 48 1 0.94 0.003333 
4 9 0 0 86 90 27 27 860625 900912 26 5 0.92 0.045 

4 9 0 0 75 90 28 28 750520 900912 98 62 0.875 0.01667 
4 9 0 0 81 90 28 28 810526 900912 49 0 0.955 0 
4 9 0 0 86 90 28 28 860625 900912 26 3 0.93 0.025 

4 9 0 0 75 90 29 29 750520 900912 97 43 0.96 0.01 
4 9 0 0 81 90 29 29 810526 900912 4 8 - 1 4 1 -0.01125 
4 9 0 0 86 90 29 29 860625 900912 25 4 1.02 0.02375 

4 9 0 0 75 90 30 30 750520 900912 99 51 1 
4 9 0 0 81 90 30 30 810526 900912 49 0 1 
4 9 0 0 86 90 30 30 860625 900912 26 5 1.06 

0.01333 
0 

0.02 

2.4 -0.012 0.072 0.255 2.5 0.776 
4.1 -0.028 0.297 0.496 1.4 0.919 
5.5 -0.054 0.300 0.273 4.2 0.519 

-0.3 0.342 0.651 0.753 8.4 0.137 
0.9 0.258 0.866 0.891 9.5 0.090 

11.1 0.043 0.360 0.340 2.0 0.853 

1.1 0.110 0.337 0.519 0.9 0.969 
0.0 0.083 1.000 1.000 4.2 0.526 

•0.5 0.042 1.000 1.000 3.1 0.682 

0.4 0.073 0.583 0.722 1.5 0.918 
0.7 0.053 1.000 1.000 4.8 0.440 
6.5 -0.073 0.492 0.667 3.2 0.675 

0.4 0.230 0.678 0.786 1.3 0.937 
0.4 0.174 1.000 1.000 4.3 0.513 
4.9 -0.203 0.647 0.623 8.1 0.150 

1.9 -0.015 0.172 0.360 2.0 0.851 
0.0 -0.030 1.000 1.000 5.2 0.394 
2.7 -0.051 0.819 0.853 5.2 0.393 

1.0 0.395 0.347 0.505 6.0 
-1.1 0.273 0.560 0.656 10.1 
2.3 0.207 0.730 0.795 6.1 

1.3 0.022 0.263 0.477 1.1 
0.0 0.005 1.000 1.000 4.3 
1.9 -0.029 0.647 0.683 5.7 

AGENCY = DOH VARIABLE = N03 

4 9 0 0 75 90 21 21 800701 900912 

0.309 
0.072 
0.296 

0.950 
0.500 
0.335 

4 9 0 0 75 90 21 30 750520 900912 978 64 1 0.0125 1.3 0.244 0.175 0.387 0.6 0.989 
4 9 0 0 81 90 21 30 810526 900912 488 13 1 0.0125 1.3 0.188 0.614 0.735 3.8 0.586 
4 9 0 0 86 90 21 30 860625 900912 257 11 1.045 0.08333 8.0 -0.012 0.252 0.393 5.0 0.414 

47 -5 0.8045 -0.006292 -0.8 0.303 0.851 0.881 5.0 0.422 



G-32 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 

Page 17 
CHI2 PCHI2 

4 9 
4 9 

0 0 81 90 21 21 820615 900912 
0 0 86 90 21 21 860625 900912 

42 
25 

1 0.7695 
1 0.8838 

0.007 
0.016 

0.9 
1.8 

0.294 
0.226 

000 
000 

1.000 
1.000 

7.0 
5.7 

0.217 
0.337 

4 9 0 0 75 90 22 22 800701 900912 47 39 0.815 0.04725 
4 9 0 0 81 90 22 22 820615 900912 42 40 0.8023 0.0605 
4 9 0 0 86 90 22 22 860625 900912 26 11 1.005 0.186 

5.8 0.017 0.074 0.217 0.6 0.989 
7.5 0.012 0.034 0.149 1.7 0.895 
18.5 -0.011 0.252 0.386 2.1 0.830 

4 9 0 0 7 5 9 0 2 3 2 3 800701 900912 47 50 0.83 0.04752 
4 9 0 0 81 90 23 23 820615 900912 42 47 0.825 0.08 
4 9 0 0 8 6 90 2323 860625 900912 26 11 0.9335 0.08333 

5.7 -0.022 0.021 0.149 0.4 0.997 
9.7 -0.025 0.012 0.115 1.0 0.965 
8.9 -0.042 0.252 0.289 1.2 0.947 

4 9 0 0 75 90 24 24 800701 900912 46 -7 0.81 -0.0052 
4 9 0 0 81 90 24 24 820615 900912 41 7 0.752 0.02443 
4 9 0 0 86 90 24 24 860625 900912 24 11 0.7985 0.1727 

-0.6 0.241 0.770 0.761 4.2 0.521 
3.2 0.182 0.734 0.712 4.8 0.437 
21.6 -0.047 0.198 0.153 3.0 0.697 

4 9 0 0 75 90 25 25 800701 900912 45 30 0.724 0.04707 
4 9 0 0 81 90 25 25 820615 900912 40 27 0.7465 0.06586 
4 9 0 0 86 90 25 25 860625 900912 25 11 0.877 0.075 

6.5 0.002 0.140 0.199 2.5 0.769 
8.8 -0.006 0.124 0.181 4.8 0.439 
8.6 -0.018 0.226 0.130 1.2 0.947 

4 9 0 0 75 90 26 26 800701 900912 45 17 0.758 0.02286 
4 9 0 0 81 90 26 26 820615 900912 40 16 0.7585 0.02798 
4 9 0 0 86 90 26 26 860625 900912 26 7 0.846 0.07033 

3.0 0.015 0.420 0.535 1.6 0.905 
3.7 0.037 0.380 0.508 4.7 0.458 
8.3 -0.036 0.492 0.629 0.8 0.979 

4 9 0 0 75 90 27 27 800701 900912 46 12 0.7 0.01386 
4 9 0 0 81 90 27 27 820615 900912 41 15 0.726 0.021 
4 9 0 0 86 90 27 27 860625 900912 26 9 0.7425 0.113 

4 9 0 0 75 90 28 28 800701 900912 44 32 0.68 0.0398 
4 9 0 0 81 90 28 28 820615 900912 39 20 0.803 0.02833 
4 9 0 0 86 90 28 28 860625 900912 23 6 0.87 0.06975 

4 9 0 0 75 90 29 29 800701 900912 46 19 0.78 0.01563 
4 9 0 0 81 90 29 29 820615 900912 41 18 0.78 0.02704 
4 9 0 0 86 90 29 29 860625 900912 25 8 0.873 0.097 

2.0 0.156 0.591 0.704 2.8 0.725 
2.9 0.161 0.428 0.582 3.6 0.613 
15.2 -0.040 0.360 0.393 3.9 0.566 

5.9 -0.025 0.105 0.249 2.7 0.750 
3.5 -0.027 0.246 0.425 1.9 0.867 
8.0 -0.058 0.485 0.611 0.8 0.979 

2.0 0.118 0.397 0.429 11.2 0.047 
3.5 0.117 0.355 0.360 15.3 0.009 
11.1 0.046 0.420 0.488 4.8 0.442 

4 9 0 0 75 90 30 30 800701 900912 47 26 0.784 0.03642 
4 9 0 0 81 90 30 30 820615 900912 42 25 0.784 0.05 
4 9 0 0 86 90 30 30 860625 900912 26 7 0.8525 0.044 

4.6 0.001 0.240 0.450 3.6 0.609 
6.4 0.000 0.192 0.408 5.5 0.355 
5.2 -0.015 0.492 0.657 3.2 0.675 

4 9 0 0 75 90 21 30 800701 900912 460 37 0.7233 0.0256 
4 9 0 0 81 90 21 30 820615 900912 410 40 0.7118 0.04866 
4 9 0 0 86 90 21 30 860625 900912 252 15 0.9295 0.115 

3.5 0.139 0.112 0.305 1.7 0.895 
6.8 0.125 0.047 0.195 3.4 0.635 
12.4 0.049 0.109 0.283 2.3 0.808 

AGENCY = DOH VARIABLE - PH F 

4 9 0 0 75 90 21 21 750520 900912 87 75 7.8 0.02143 
4 9 0 0 81 90 21 21 810526 900912 49 0 7.85 0 
4 9 0 0 86 90 21 21 860528 900912 25 -4 7.89 -0.009583 

0.3 -0.016 0.077 0.067 1.0 0.966 
0.0 -0.093 1.000 1.000 4.8 0.444 
-0.1 0.043 0.730 0.566 1.4 0.921 

4 9 0 0 75 90 22 22 750520 900912 85 23 7.89 0.006587 
4 9 0 0 81 90 22 22 810526 900912 48 -4 7.9 -0.001 
4 9 0 0 86 90 22 22 860528 900912 24 0 7.9 0 

0.1 -0.024 0.582 0.473 2.8 0.730 
-0.0 -0.133 0.893 0.803 5.4 0.371 
0.0 -0.190 1.000 1.000 2.9 0.712 

4 9 0 0 75 90 23 23 750520 900912 86 
4 9 0 0 81 90 23 23 810526 900912 49 
4 9 0 0 86 90 23 23 860528 900912 25 

38 7.8 0.00993 
-9 7.825 -0.01 
-8 7.9 -0.05417 

0.1 0.173 0.365 0.362 1.8 0.876 
-0.1 0.168 0.728 0.718 3.7 0.589 
-0.7 0.055 0.420 0.476 1.3 0.937 

4 9 0 0 75 90 24 24 750520 900912 86 -11 7.8 0 
4 9 0 0 81 90 24 24 810526 900912 48 -56 7.8 -0.04 
4 9 0 0 86 90 24 24 860528 900912 24 5 7.7 0.005 

0.0 0.023 0.802 0.825 1.6 0.905 
-0.5 -0.038 0.013 0.057 8.6 0.128 
0.1 0.036 0.610 0.677 2.0 0.847 

0 75 90 
0 81 90 
0 86 90 

25 25 
25 25 
25 25 

750520 900912 
810526 900912 
860528 900912 

85 55 7.895 0.01333 
47 -20 7.905 -0.025 
25 -16 7.9 -0.08833 

0.2 -0.014 0.169 0.162 1.4 0.924 
-0.3 -0.116 0.377 0.337 6.2 0.288 
-1.1 -0.132 0.084 0.084 1.7 0.885 

4 9 0 0 75 90 26 26 750520 900912 82 67 7.8 0.01692 0.2 -0.114 0.086 0.146 1.9 0.857 
4 9 0 0 81 90 26 26 810526 900912 46 -11 7.9 -0.008333 -0.1 -0.196 0.632 0.670 6.6 0.249 
4 9 0 0 86 90 26 26 860528 900912 25 -6 8 -0.01833 -0.2 0.185 0.559 0.658 2.7 0.748 

4 9 0 0 75 90 27 27 750602 900912 83 37 7.86 0.008333 
4 9 0 0 81 90 27 27 810526 900912 47 0 7.935 0 
4 9 0 0 86 90 27 27 860528 900912 25 -2 8 -0.015 

0.1 0.014 0.352 0.246 2.3 0.802 
0.0 0.008 1.000 1.000 3.6 0.613 
-0.2 0.166 0.908 0.871 2.3 0.806 



MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS 

G-33 

S MEDIAN SLOPE TREND R1 P1 P2 

4 9 0 0 75 90 29 29 750520 900912 86 46 7.91 0.01401 
4 9 0 0 81 90 29 29 810526 900912 49 -17 7.97 -0.015 
4 9 0 0 86 90 29 29 860528 900912 26 -15 7.97 -0.065 

0 75 90 30 30 
0 81 90 30 30 
0 86 90 30 30 

0 75 90 
0 81 90 
0 86 90 

21 30 
21 30 
21 30 

750520 900912 
810526 900912 
860528 900912 

851 63 7.863 0.01071 
479 -12 7.9 -0.007813 
249 -6 7.9 -0.0175 

AGENCY = DOH VARIABLE = PH L 

4 9 0 0 75 90 21 21 750520 900912 96 73 7.95 0.01 
4 9 0 0 81 90 21 21 810526 900912 51 28 8 0.01429 
4 9 0 0 86 90 21 21 860528 900912 26 10 8 0.05 

4 9 0 0 75 90 22 22 750520 900912 97 71 8 0.009091 
4 9 0 0 81 90 22 22 810526 900912 50 22 8 0 
4 9 0 0 86 90 22 22 860528 900912 26 7 8.1 0 

AGENCY = DOH VARIABLE = SECCI 

4 9 0 0 75 90 21 21 750520 900912 96 118 0.8125 0.025 
4 9 0 0 81 90 21 21 810526 900912 47 95 0.9 0.09 
4 9 0 0 86 90 21 21 860528 900912 24 12 1.25 0.1425 

Page 18 
CHI2 PCHI2 

4 9 0 0 75 90 28 28 750520 900912 85 49 7.9 0.01 0.1 0.047 0.231 0.160 0.8 0.975 
4 9 0 0 81 90 28 28 810526 900912 48 8 7.95 0.005 0.1 0.006 0.753 0.666 2.8 0.731 
4 9 0 0 86 90 28 28 860528 900912 25 3 7.98 0.01125 0.1 0.177 0.817 0.823 3.8 0.573 

0.2 0.069 0.272 0.295 3.1 0.689 
-0.2 0.017 0.487 0.515 8.9 0.112 
-0.8 0.066 0.123 0.375 4.4 0.500 

750520 900912 86 19 7.87 0.001111 0.0 -0.076 0.653 0.634 3.5 0.630 
810526 900912 48 -35 7.91 -0.03875 -0.5 -0.204 0.127 0.106 8.2 0.145 
860528 900912 25 -8 7.91 -0.03875 -0.5 -0.110 0.420 0.256 2.7 0.743 

0.1 -0.071 0.145 0.127 2.4 0.785 
-0.1 -0.082 0.640 0.543 7.8 0.170 
-0.2 -0.014 0.573 0.587 2.1 0.839 

0.1 0.269 0.103 0.257 4.8 0.439 
0.2 0.149 0.244 0.444 4.6 0.472 
0.6 0.150 0.293 0.402 2.7 0.742 

0.1 0.186 0.114 0.237 1.8 0.878 
0.0 0.053 0.348 0.511 1.2 0.945 
0.0 0.191 0.466 0.523 5.0 0.413 

4 9 0 0 7 5 90 2323 750520 900912 96 92 7.9 0.01484 0.2 0.247 0.041 0.132 1.2 0.946 
4 9 0 0 81 90 23 23 810526 900912 50 4 8 0 0.0 0.064 0.894 0.911 2.2 0.814 
4 9 0 0 8 6 90 2323 860528 900912 26 -2 8 0 0.0 0.201 0.907 0.926 4.2 0.526 

4 9 0 0 75 90 24 24 750520 900912 99 124 7.8 0.01667 0.2 0.368 0.007 0.079 2.9 0.715 
4 9 0 0 81 90 24 24 810526 900912 51 -40 7.9 -0.0225 -0.3 0.175 0.092 0.208 3.7 0.590 
4 9 0 0 86 90 24 24 860528 900912 26 16 7.8 0.05 0.6 0.167 0.070 0.285 4.6 0.467 

4 9 0 0 75 90 25 25 750520 900912 96 103 8 0.01429 0.2 0.195 0.016 0.081 2.1 0.830 
4 9 0 0 81 90 25 25 810526 900912 48 18 8 0 0.0 0.111 0.418 0.557 2.7 0.742 
4 9 0 0 86 90 25 25 860528 900912 26 0 8.1 0 0.0 0.207 1.000 1.000 7.3 0.198 

4 9 0 0 75 90 26 26 750520 900912 92 71 8 0.009091 0.1 0.174 0.081 0.180 3.2 0.669 
4 9 0 0 81 90 26 26 810526 900912 45 24 8.1 0.005556 0.1 0.065 0.222 0.321 1.0 0.963 
4 9 0 0 86 90 26 26 860528 900912 26 8 8.1 0.025 0.3 0.085 0.398 0.312 3.6 0.611 

4 9 0 0 75 90 27 27 750602 900912 94 85 8 0.0125 0.2 0.129 0.047 0.084 0.8 0.978 
4 9 0 0 81 90 27 27 810526 900912 48 34 8 0.03333 0.4 0.037 0.126 0.173 1.7 0.892 
4 9 0 0 86 90 27 27 860528 900912 26 18 8.1 0.1 1.2 0.012 0.047 0.094 3.2 0.677 

4 9 0 0 75 90 28 28 750520 900912 97 31 8 0 0.0 0.059 0.487 0.486 3.0 0.707 
4 9 0 0 81 90 28 28 810526 900912 49 22 8 0 0.0 -0.074 0.334 0.274 4.1 0.536 
4 9 0 0 86 90 28 28 860528 900912 26 10 8.1 0.05 0.6 -0.054 0.277 0.165 4.8 0.445 

4 9 0 0 75 90 29 29 750520 900912 95 8 8.1 0 0.0 0.227 0.871 0.888 2.5 0.776 
4 9 0 0 81 90 29 29 810526 900912 48 20 8.1 0 0.0 0.138 0.376 0.518 2.3 0.805 
4 9 0 0 86 90 29 29 860528 900912 25 9 8.1 0.0125 0.2 0.050 0.321 0.398 4.5 0.474 

4 9 0 0 75 90 30 30 750520 900912 96 80 8 0.01 0.1 0.159 0.062 0.172 3.1 0.681 
4 9 0 0 81 90 30 30 810526 900912 48 30 8 0.01667 0.2-0.006 0.169 0.341 1.3 0.933 
4 9 0 0 86 90 30 30 860528 900912 25 8 8.1 0.03333 0.4 0.055 0.377 0.526 6.5 0.257 

4 9 0 0 75 90 21 30 750520 900912 958 98 8 0.0125 0.2 0.285 0.032 0.148 1.1 0.951 
4 9 0 0 81 90 21 30 810526 900912 488 33 8 0.01429 0.2 0.141 0.168 0.376 0.8 0.980 
4 9 0 0 86 90 21 30 860528 900912 258 10 8.075 0.025 0.3 0.091 0.287 0.352 4.7 0.452 

3.1 0.119 0.007 0.056 5.5 0.362 
10.0 0.046 0.000 0.005 4.6 0.468 
11.4 0.169 0.174 0.134 7.7 0.176 

4 9 0 0 75 90 22 22 750520 900822 93 82 0.75 0.01667 2.2 0.097 0.050 0.175 2.5 0.779 
4 9 0 0 81 90 22 22 810526 900822 45 70 0.7875 0.07708 9.8 0.108 0.001 0.027 4.6 0.471 
4 9 0 0 86 90 22 22 860528 900822 22 17 1.13 0.18 15.9 0.161 0.030 0.159 1.5 0.911 

4 9 0 0 75 90 23 23 750520 900912 95 145 0.75 0.01667 2.2 0.271 0.001 0.019 0.9 0.970 



G-34 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 

Page 19 
CHI2 PCHI2 

4 9 
4 9 

0 0 81 90 23 23 810526 900912 
0 0 86 90 23 23 860528 900912 

47 
24 

80 
6 

0.75 
1 

0.04 
0.0225 

5.3 
2.3 

0.191 
0.147 

0.000 
0.530 

0.013 
0.563 

3.0 
2.9 

0.700 
0.719 

4 9 0 0 75 90 24 24 750520 900912 95 211 0.6 0.02917 
4 9 0 0 81 90 24 24 810526 900912 46 67 0.75 0.04583 
4 9 0 0 86 90 24 24 860528 900912 23 12 0.75 0.075 

4.9 0.044 0.000 0.001 3.6 0.605 
6.1 0.010 0.001 0.016 4.0 0.555 
10.0 -0.052 0.137 0.110 5.4 0.367 

4 9 0 0 75 90 25 25 750520 900822 91 113 0.8 0.0225 
4 9 0 0 81 90 25 25 810526 900822 44 73 0.8 0.05774 
4 9 0 0 86 90 25 25 860528 900822 23 17 1.2 0.16 

2.8 0.335 0.005 0.059 2.8 0.737 
7.2 0.373 0.000 0.021 3.8 0.572 
13.3 0.474 0.039 0.205 2.3 0.804 

4 9 0 0 75 90 26 26 750520 900912 89 81 0.8 0.01429 
4 9 0 0 81 90 26 26 810526 900912 44 30 0.9 0.02111 
4 9 0 0 86 90 26 26 860528 900912 24 6 1.03 0.025 

1.8 0.020 0.042 0.087 2.7 0.745 
2.3 0.335 0.130 0.194 6.3 0.279 
2.4 0.328 0.530 0.591 1.9 0.859 

4 9 0 0 75 90 27 27 750602 900912 90 26 
4 9 0 0 81 90 27 27 810526 900912 45 36 
4 9 0 0 86 90 27 27 860528 900912 24 12 

0.9125 0.007143 
1 0.03571 

1.13 0.1017 

0.8 0.174 0.531 0.630 5.7 0.335 
3.6 0.226 0.085 0.203 2.4 0.787 
9.0 0.192 0.180 0.340 3.9 0.568 

4 9 0 0 75 90 28 28 750520 900912 90 86 
4 9 0 0 81 90 28 28 810526 900912 44 60 
4 9 0 0 86 90 28 28 860528 900912 23 12 

0.925 0.01667 
1 0.05 

1.2 0.0875 

1.8 0.075 0.033 0.126 1.9 0.857 
5.0 0.294 0.003 0.048 5.8 0.328 
7.3 0.364 0.153 0.357 1.0 0.966 

4 9 0 0 75 90 29 29 750520 900912 92 88 0.85 0.02 
4 9 0 0 81 90 29 29 810526 900912 46 71 0.9 0.06571 
4 9 0 0 86 90 29 29 860528 900912 25 16 1.25 0.1 

2.4 0.216 0.034 0.132 3.2 0.662 
7.3 0.142 0.001 0.027 2.8 0.732 
8.0 0.252 0.074 0.235 1.3 0.931 

4 9 0 0 75 90 30 30 750520 900912 92 116 0.8 0.02817 
4 9 0 0 81 90 30 30 810526 900912 45 83 0.9 0.07667 
4 9 0 0 86 90 30 30 860528 900912 23 15 1.25 0.1875 

3.5 0.266 0.004 0.079 2.7 0.741 
8.5 0.319 0.000 0.027 3.5 0.626 
15.0 0.387 0.071 0.257 3.1 0.680 

4 9 0 0 75 90 21 30 750520 900912 923 142 0.8 0.01875 
4 9 0 0 81 90 21 30 810526 900912 453 82 0.8 0.05604 
4 9 0 0 86 90 21 30 860528 900912 235 11 1.13 0.07083 

AGENCY = DOH VARIABLE - T-P 

2.3 0.080 0.001 0.031 4.0 0.547 
7.0 0.445 0.000 0.024 3.0 0.700 
6.3 0.571 0.246 0.452 0.8 0.975 

4 9 0 0 75 90 21 21 830524 900912 36 -19 0.0635 -0.002 
4 9 0 0 81 90 21 21 830524 900912 36 -19 0.0635 -0.002 
4 9 0 0 86 90 21 21 860625 900912 25 -18 0.062 -0.006 

-3.1 0.507 0.217 0.474 5.5 0.357 
-3.1 0.507 0.217 0.474 5.5 0.357 
-9.7 0.524 0.035 0.230 0.9 0.969 

4 9 0 0 75 90 22 22 830524 900912 37 
4 9 0 0 81 90 22 22 830524 900912 37 
4 9 0 0 86 90 22 22 860625 900912 26 

-20 0.075 -0.00325 
-20 0.075 -0.00325 
-14 0.0735 -0.00475 

4 9 0 0 75 90 23 23 830524 900912 37 -4 0.077 -0.001667 
4 9 0 0 81 90 23 23 830524 900912 37 -4 0.077 -0.001667 
4 9 0 0 86 90 23 23 860625 900912 26 -12 0.0815 -0.005 

-4.3 0.516 0.207 0.430 2.5 0.784 
-4.3 0.516 0.207 0.430 2.5 0.784 
-6.5 0.589 0.134 0.338 1.2 0.944 

-2.2 0.593 0.842 0.890 7.9 0.161 
-2.2 0.593 0.842 0.890 7.9 0.161 
-6.1 0.664 0.205 0.390 3.5 0.623 

4 9 0 0 75 90 24 24 830524 900912 37 -1 0.13 0 0.0 0.505 1.000 1.000 1.6 0.905 
4 9 0 0 81 90 24 24 830524 900912 37 -1 0.13 0 0.0 0.505 1.000 1.000 1.6 0.905 
4 9 0 0 86 90 24 24 860625 900912 26 -26 0.195 -0.105 -53.8 -0.029 0.004 0.107 7.0 0.221 

4 9 0 0 75 90 25 25 830524 900912 34 -8 0.0675 -0.001 -1.5 0.526 0.598 0.757 6.4 0.272 
4 9 0 0 81 90 25 25 830524 900912 34 -8 0.0675 -0.001 -1.5 0.526 0.598 0.757 6.4 0.272 
4 9 0 0 86 90 25 25 860625 900912 25 -18 0.07 -0.008 -11.4 0.438 0.038 0.300 1.0 0.963 

4 9 0 0 75 90 26 26 830524 900912 35 -17 0.066 -0.003 
4 9 0 0 81 90 26 26 830524 900912 35 -17 0.066 -0.003 
4 9 0 0 86 90 26 26 860625 900912 26 -19 0.0625 -0.0065 

-4.5 0.594 0.253 0.457 2.2 0.817 
-4.5 0.594 0.253 0.457 2.2 0.817 
-10.4 0.600 0.039 0.198 2.3 0.806 

4 9 0 0 75 90 27 27 830524 900912 35 -6 0.058 -0.001333 
4 9 0 0 81 90 27 27 830524 900912 35 -6 0.058 -0.001333 
4 9 0 0 86 90 27 27 860625 900912 26 -16 0.0585 -0.006 

-2.3 0.117 0.720 0.818 3.8 0.584 
-2.3 0.117 0.720 0.818 3.8 0.584 
•10.3 0.060 0.084 0.254 2.5 0.770 

4 9 0 0 75 90 28 28 830524 900912 36 -10 0.0605 -0.001333 
4 9 0 0 81 90 28 28 830524 900912 36 -10 0.0605 -0.001333 
4 9 0 0 86 90 28 28 860625 900912 26 -19 0.062 -0.005667 

-2.2 0.357 0.533 0.726 6.2 0.287 
-2.2 0.357 0.533 0.726 6.2 0.287 
-9.1 0.299 0.037 0.299 1.0 0.966 

4 9 0 0 75 90 29 29 830524 900912 35 6 0.064 0.0005 
4 9 0 0 81 90 29 29 830524 900912 35 6 0.064 0.0005 
4 9 0 0 86 90 29 29 860625 900912 25 -5 0.062 -0.003583 

0.8 0.461 0.729 0.828 8.4 0.137 
0.8 0.461 0.729 0.828 8.4 0.137 
-5.8 0.381 0.643 0.771 3.6 0.602 



G-35 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS S MEDIAN SLOPE TREND R1 P1 P2 
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CHI2 PCHI2 

4 9 0 0 75 90 30 30 830524 900912 36 -14 
4 9 0 0 81 90 30 30 830524 900912 36 -14 
4 9 0 0 86 90 30 30 860625 900912 26 -27 

4 9 0 0 75 90 21 30 830524 900912 358 -12 
4 9 0 0 81 90 21 30 830524 900912 358 -12 
4 9 0 0 86 90 21 30 860625 900912 257 -18 

607 
607 
099 

1.0 
1.0 
3.0 

0.962 
0.962 
0.703 

0.0725 -0.006 -8.3 0.620 0.370 0. 
0.0725 -0.006 -8.3 0.620 0.370 0. 
0.0805 -0.01125 -14.0 0.603 0.003 0. 

0.067 -0.002333 -3.5 0.512 0.465 0.661 6.4 0.267 
0.067 -0.002333 -3.5 0.512 0.465 0.661 6.4 0.267 
0.0675 -0.007 -10.4 0.603 0.050 0.279 0.7 0.984 

AGENCY = DOH VARIABLE = TEMP 

4 9 0 0 75 90 21 21 750520 900912 100 -87 21.55 -0.125 
4 9 0 0 81 90 21 21 810526 900912 49 -16 21 -0.025 
4 9 0 0 86 90 21 21 860528 900912 25 -2 20 -0.06667 

-0.6 0.198 0.054 0.100 4.4 0.492 
-0.1 0.320 0.509 0.539 1.9 0.868 
-0.3 0.120 0.907 0.899 2.6 0.766 

4 9 0 0 75 90 22 22 750520 900912 98 -95 21 -0.1396 
4 9 0 0 81 90 22 22 810526 900912 48 -21 21 -0.0675 
4 9 0 0 86 90 22 22 860528 900912 24 -2 20 -0.0375 

4 9 0 0 75 90 23 23 750520 900912 99 -47 22 -0.04167 
4 9 0 0 81 90 23 23 810526 900912 49 4 21 0 
4 9 0 0 8 6 90 2323 860528 900912 25 2 21 0.03333 

-0.7 0.152 0.031 0.073 
-0.3 0.246 0.362 0.381 
-0.2 0.118 0.902 0.881 

-0.2 0.206 0.301 0.341 
0.0 0.338 0.894 0.904 
0.2 0.085 0.907 0.914 

3.8 
1.8 
4.5 

.528 

.944 

.729 

,572 
.873 
.479 

4 9 0 0 75 90 24 24 750520 900912 99 -86 21 -0.111 
4 9 0 0 81 90 24 24 810526 900912 48 -3 20 0 
4 9 0 0 86 90 24 24 860528 900912 24 0 20 -0.1833 

-0.5 0.191 0.051 0.099 2.4 0.796 
0.0 0.280 0.928 0.931 1.7 0.888 
-0.9 0.184 1.000 1.000 2.8 0.724 

4 9 0 0 75 90 25 25 750520 900912 97 -54 21.5 -0.0625 
4 9 0 0 81 90 25 25 810526 900912 47 16 20.25 0 
4 9 0 0 86 90 25 25 860528 900912 25 -3 20.5 -0.075 

-0.3 0.211 0.213 0.256 3.6 0.612 
0.0 0.303 0.477 0.467 4.8 0.447 

-0.4 0.113 0.814 0.800 2.1 0.831 

4 9 0 0 75 90 26 26 750520 900912 95 -92 20.5 -0.125 
4 9 0 0 81 90 26 26 810526 900912 46 -1 20 0 
4 9 0 0 86 90 26 26 860528 900912 25 -4 20 -0.1 

-0.6 0.217 0.030 0.081 4.5 0.484 
0.0 0.289 1.000 1.000 3.3 0.648 
-0.5 0.190 0.721 0.679 2.5 0.781 

4 9 0 0 75 90 27 27 750602 900912 95 -102 21 -0.1429 
4 9 0 0 81 90 27 27 810526 900912 47 -5 19.5 0 
4 9 0 0 86 90 27 27 860528 900912 25 -2 19 0 

-0.7 0.171 0.016 0.057 4.9 0.431 
0.0 0.214 0.849 0.875 1.2 0.945 
0.0 0.087 0.902 0.907 0.8 0.975 

4 9 0 0 75 90 28 28 750520 900912 97 -100 21.2 -0.1625 
4 9 0 0 81 90 28 28 810526 900912 48 -8 20 0 
4 9 0 0 86 90 28 28 860528 900912 25 -4 20 -0.3167 

-0.8 0.169 0.023 0.067 5.1 0.404 
0.0 0.247 0.751 0.788 1.5 0.911 
-1.6 0.094 0.730 0.738 2.2 0.815 

4 9 0 0 75 90 29 29 750520 900912 97 -108 21.25 -0.1667 
4 9 0 0 81 90 29 29 810526 900912 48 -5 20 0 
4 9 0 0 86 90 29 29 860528 900912 25 1 20 0.025 

-0.8 0.133 0.014 0.043 5.2 0.389 
0.0 0.219 0.855 0.872 2.1 0.835 
0.1 0.054 1.000 1.000 2.5 0.775 

4 9 0 0 75 90 30 30 750520 900912 98 -86 21.5 -0.125 
4 9 0 0 81 90 30 30 810526 900912 48 -6 21 0 
4 9 0 0 86 90 30 30 860528 900912 25 2 20.5 0.0875 

-0.6 0.178 0.051 0.107 4.4 0.496 
0.0 0.316 0.820 0.840 2.1 0.833 
0.4 0.165 0.907 0.902 2.9 0.720 

4 9 0 0 75 90 21 30 750520 900912 975 -89 21 -0.1111 
4 9 0 0 81 90 21 30 810526 900912 478 0 20.75 0 
4 9 0 0 86 90 21 30 860528 900912 248 -1 20 -0.05 

-0.5 0.180 0.048 0.101 4.6 0.469 
0.0 0.317 1.000 1.000 2.1 0.838 

-0.3 0.099 1.000 1.000 2.8 0.736 

AGENCY = DOH VARIABLE = TURB 

4 9 0 0 75 90 21 21 750520 900912 99 -157 3.5 -0.1333 
4 9 0 0 81 90 21 21 810526 900912 52 -70 3.3 -0.2286 
4 9 0 0 86 90 21 21 860528 900912 27 -11 3 -0.1667 

-3.8 0.041 0.001 0.018 7.1 0.216 
-6.9 0.051 0.004 0.040 3.8 0.585 
-5.6 0.309 0.270 0.106 10.3 0.067 

4 9 0 0 75 90 22 22 750520 900912 99 -95 4.6 -0.1154 
4 9 0 0 81 90 22 22 810526 900912 51 -51 4.5 -0.3196 
4 9 0 0 86 90 22 22 860528 900912 27 -3 4 -0.1 

-2.5 0.087 0.042 0.106 4.2 0.527 
-7.1 0.038 0.034 0.105 5.9 0.320 
-2.5 0.106 0.828 0.811 5.7 0.340 

4 9 0 0 75 90 23 23 750520 900912 99 -150 5.2 -0.1636 
4 9 0 0 81 90 23 23 810526 900912 51 -49 5 -0.169 
4 9 0 0 86 90 23 23 860528 900912 27 1 4.5 0 

-3.1 0.058 0.001 0.009 1.9 0.858 
-3.4 0.148 0.041 0.104 8.7 0.123 
0.0 0.166 1.000 1.000 2.8 0.733 

4 9 
4 9 
4 9 

0 75 90 
0 81 90 
0 86 90 

24 24 
24 24 
24 24 

750520 900912 
810526 900912 
860528 900912 

101 
52 
27 

•177 
-4 
-4 

6.7 
5.6 
6.1 

-0.2857 
0 

-0.15 

-4.3 
0.0 
-2.5 

0.182 
0.225 
0.414 

0.000 
0.902 
0.742 

0.012 
0.929 
0.731 

2.9 
6.3 
5.4 

0.719 
0.277 
0.373 

4 9 0 0 75 90 25 25 750520 900912 98 -100 3.3 -0.06667 -2.0 0.055 0.024 0.075 6.5 0.257 



G-36 

MONTH 
RANGE 

4 
4 

4 
4 
4 

4 
4 
4 

4 
4 
4 

4 
4 
4 

4 
4 
4 

4 
4 
4 

IGEN 

4 
4 
4 

4 
4 
4 

4 
4 
4 

10 
10 
10 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

1 
1 
1 

GEN 

4 
4 
4 

4 
4 

9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

CY 

9 
9 
9 

9 
9 
9 

9 
9 
9 

3 
3 
3 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

12 
12 
12 

C Y •• 

9 
9 
9 

9 
9 

DEPTH 
RANGE 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

= UFI 

0 
0 
0 

6 
6 
6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 
0 
0 

6 
6 
6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 
0 
0 

6 
6 
6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

= UFI 

0 
0 
0 

6 
6 
6 

12 20 
12 20 

YEAR 
RANGE 

81 90 
86 90 

75 90 
81 90 
86 90 

75 90 
81 90 
86 90 

75 90 
81 90 
86 90 

75 90 
81 90 
86 90 

75 90 
81 90 
86 90 

75 90 
81 90 
86 90 

STAT 
RANGE 

25 25 
25 25 

26 26 
26 26 
26 26 

27 27 
27 27 
27 27 

28 28 
28 28 
28 28 

29 29 
29 29 
29 29 

30 30 
30 30 
30 30 

21 30 
21 30 
21 30 

FIRST 
DATE 

810526 
860528 

750520 
810526 
860528 

750602 
810526 
860528 

750520 
810526 
860528 

750520 
810526 
860528 

750520 
810526 
860528 

750520 
810526 
860528 

VARIABLE - CHLA-L 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90. 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

VARIABLE - CL 

78 90 
81 90 
86 90 

78 90 
81 90 

41 41 
41 41 
41 41 

41 41 
41 41 

780416 
850509 
860407 

780416 
850509 
870527 

780416 
850509 
860407 

781002 
851001 
860203 

781002 
851001 
871005 

781002 
851001 
860203 

780416 
850509 
860203 

780416 
850509 
870527 

780416 
850509 
860203 

780416 
810416 
860407 

780416 
810416 

LAST 
DATE 

900912 
900912 

900912 
900912 
900912 

900912 
900912 
900912 

900912 
900912 
900912 

900912 
900912 
900912 

900912 
900912 
900912 

900912 
900912 
900912 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901128 
901128 
901128 

901022 
901022 
901022 

901128 
901128 
901128 

901128 
901128 
901128 

901022 
901022 
901022 

901128 
901128 
901128 

900926 
900926 
900926 

900926 
900926 

OBS 

49 
27 

94 
47 
27 

96 
49 
27 

98 
50 
27 

97 
49 
26 

98 
49 
26 

979 
499 
268 

1087 
985 
884 

252 
202 
183 

1711 
1559 
1398 

239 
227 
187 

59 
53 
45 

380 
362 
299 

1326 
1212 
1071 

311 
255 
228 

2091 
1921 
1697 

1743 
1270 
900 

1893 
1408 

S 

-40 
-1 

-75 
-25 
-5 

-50 
-18 
5 

-93 
-49 
0 

-103 
-51 
-6 

-74 
-41 
-1 

-111 
-50 
-6 

-62 
-25 
7 

-64 
-29 
-18 

-89 
-46 
-10 

-13 
-7 
8 

-10 
-2 
-1 

-17 
-11 
4 

-80 
-40 
7 

-76 
-36 
-20 

-111 
-63 
-12 

-325 
-236 
-116 

-357 
-246 

MEDIAN 

3.2 
3 

3.5 
3.2 
3.2 

3 
3 
3 

3.275 
3 

2.6 

3.5 
3.3 
2.55 

3.5 
3.4 
3 

3.875 
3.6 
3.15 

16.99 
15.57 
11.24 

4 
3.1 

2.303 

12.67 
10 
8 

12.82 
12.02 
11.14 

10.87 
10.37 
9.8 

12.02 
11.14 

10 

16.02 
12.82 
11.21 

5 
4 
4 

12.02 
10.01 
8.455 

748 
595 
561 

1280 
627.4 

SLOPE 

-0.12 
0 

-0.08333 
-0.08571 

-0.2 

-0.04 
-0.05714 

0.1 

-0.07143 
-0.1286 

0 

-0.07775 
-0.2 

-0.09167 

-0.06339 
-0.14 

-0.1333 

-0.08333 
-0.175 
-0.1 

-1.783 
-1.642 
0.6138 

-0.7909 
-0.9328 
-1.166 

-1.688 
-1.76 

-0.6903 

-1.157 
-1.514 
1.301 

-1.027 
-0.5029 
-0.8858 

-1.162 
-2.864 
0.655 

-1.805 
-2.057 
0.621 

-0.7872 
-0.8959 
-1.066 

-1.732 
-2.105 
-0.66 

-102.4 
-136.1 
-97.9 

-166.1 
-181.4 

TREND 

-3.8 
0.0 

-2.4 
-2.7 
-6.3 

-1.3 
-1.9 
3.3 

-2.2 
-4.3 
0.0 

-2.2 
-6.1 
-3.6 

-1.8 
-4.1 
-4.4 

-2.2 
-4.9 
-3.2 

-10.5 
-10.5 
5.5 

-19.8 
-30.1 
-50.6 

-13.3 
-17.6 
-8.6 

-9.0 
-12.6 
11.7 

-9.4 
-4.8 
-9.0 

-9.7 
-25.7 
6.6 

-11.3 
-16.0 
5.5 

-15.7 
-22.4 
-26.7 

-14.4 
-21.0 
-7.8 

-13.7 
-22.9 
-17.5 

-13.0 
-28.9 

R1 

0.028 
0.309 

0.070 
0.141 
0.411 

0.008 
0.017 
0.031 

0.025 
-0.036 
0.107 

0.177 
0.173 
0.419 

0.160 
0.164 
0.027 

0.112 
0.089 
0.307 

0.127 
0.117 
0.143 

0.343 
0.363 
0.365 

0.054 
0.063 
0.081 

0.610 
0.638 
0.100 

0.139 
0.213 
0.275 

0.524 
0.585 
0.040 

0.138 
0.125 
0.148 

0.299 
0.223 
0.391 

0.065 
0.069 
0.085 

0.900 
0.935 
0.788 

0.813 
0.926 

P1 

0.074 
1.000 

0.083 
0.248 
0.663 

0.263 
0.442 
0.663 

0.042 
0.035 
1.000 

0.024 
0.028 
0.575 

0.100 
0.071 
1.000 

0.019 
0.042 
0.584 

0.007 
0.183 
0.678 

0.000 
0.002 
0.005 

0.000 
0.012 
0.532 

0.255 
0.500 
0.306 

0.144 
0.831 
1.000 

0.129 
0.261 
0.661 

0.001 
0.048 
0.698 

0.000 
0.001 
0.003 

0.000 
0.002 
0.475 

0.000 
0.000 
0.000 

0.000 
0.000 

P2 

0.133 
1.000 

0.173 
0.432 
0.802 

0.334 
0.502 
0.637 

0.098 
0.066 
1.000 

0.091 
0.099 
0.637 

0.269 
0.230 
1.000 

0.072 
0.120 
0.651 

0.198 
0.501 
0.819 

0.048 
0.141 
0.170 

0.082 
0.224 
0.726 

0.441 
0.653 
0.447 

0.148 
0.699 
1.000 

0.332 
0.473 
0.766 

0.167 
0.383 
0.842 

0.044 
0.137 
0.211 

0.077 
0.187 
0.717 

0.005 
0.003 
0.029 

0.002 
0.002 

Page 21 
CHI2 PCHI2 

14.5 
13.6 

11.5 
10.4 
7.0 

5.1 
7.5 
9.8 

4.6 
2.9 
8.2 

7.5 
4.2 
9.4 

7.7 
7.6 
8.7 

7.9 
5.6 
12.3 

18.5 
15.8 
23.7 

13.0 
7.5 
5.5 

24.5 
22.2 
24.6 

3.5 
3.2 
3.0 

0.8 
0.8 
1.5 

3.7 
3.1 
1.5 

19.2 
14.6 
23.8 

15.1 
7.4 
7.9 

25.3 
20.2 
23.7 

1.1 
1.9 
0.6 

1.3 
1.5 

0.013 
0.018 

0.042 
0.064 
0.223 

0.407 
0.184 
0.080 

0.472 
0.722 
0.147 

0.185 
0.526 
0.094 

0.174 
0.178 
0.121 

0.164 
0.345 
0.031 

0.139 
0.259 
0.034 

0.446 
0.877 
0.962 

0.027 
0.053 
0.026 

0.895 
0.922 
0.934 

0.943 
0.937 
0.819 

0.884 
0.928 
0.992 

0.511 
0.797 
0.254 

0.587 
0.977 
0.968 

0.190 
0.445 
0.256 

1.000 
1.000 
1.000 

1.000 
1.000 



G-37 

MONTH 
RANGE 

4 

4 
4 
4 

10 
10 
10 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

1 
1 
1 

9 

9 
9 
9 

3 
3 
3 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

12 
12 
12 

AGENCY 

4 
4 
4 

4 
4 
4 

4 
4 
4 

10 
10 
10 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

1 
1 
1 

AGEN 

4 
4 
4 

9 
9 
9 

9 
9 
9 

9 
9 
9 

3 
3 
3 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

12 
12 
12 

CY 

9 
9 
9 

DEPTH 
RANGE 

12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

= UFI 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

= UFI 

12 20 
12 20 
12 20 

YEAR 
RANGE 

86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

STAT 
RANGE 

41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

VARIABLE 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

VARIABLE -

78 90 
81 90 
86 90 

41 
41 
41 

41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

= DO 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

= FE 

41 
41 
41 

FIRST 
DATE 

860407 

780416 
810416 
860407 

781002 
811001 
860203 

781002 
811001 
860203 

781002 
811001 
860203 

780416 
810416 
860203 

780416 
810416 
860203 

780416 
810416 
860203 

780416 
810412 
860407 

780416 
810412 
860407 

780416 
810412 
860407 

781002 
811001 
860203 

781002 
811001 
860203 

781002 
811001 
860203 

780416 
810412 
860203 

780416 
810412 
860203 

780416 
810412 
860203 

800718 
810518 
860407 

LAST 
DATE 

900926 

900926 
900926 
900926 

901126 
901126 
901126 

901126 
901126 
901126 

901126 
901126 
901126 

901126 
901126 
901126 

901126 
901126 
901126 

901126 
901126 
901126 

890609 
890609 
890609 

890609 
890609 
890609 

890609 
890609 
890609 

881114 
881114 
881114 

881114 
881114 
881114 

881114 
881114 
881114 

890609 
890609 
890609 

890609 
890609 
890609 

890609 
890609 
890609 

900926 
900926 
900926 

OBS 

977 

4739 
3506 
2437 

361 
288 
197 

391 
314 
210 

981 
786 
526 

2104 
1558 
1097 

2284 
1722 
1187 

5720 
4292 
2963 

2063 
1254 
771 

2472 
1502 
902 

6019 
3667 
2239 

518 
413 
329 

594 
467 
368 

1481 
1174 
931 

2581 
1667 
1100 

3066 
1969 
1270 

7500 
4841 
3170 

806 
766 
513 

S 

-128 

-355 
-246 
-126 

-80 
-51 
-20 

-82 
-53 
-22 

-78 
-49 
-20 

-387 
-278 
-127 

-419 
-288 
-139 

-415 
-286 
-137 

42 
-14 
-15 

61 
36 
25 

81 
15 
9 

13 
13 
4 

23 
16 
9 

19 
13 
4 

53 
0 

-10 

82 
50 
34 

104 
29 
14 

-65 
-45 
-13 

MEDIAN 

614.6 

841.5 
620 

592.6 

782 
706.5 
618.5 

1286 
737 
637 

794 
717.5 
625.9 

772 
619.3 
563.7 

1290 
633.7 
616 

835.5 
625.7 
597.5 

9.071 
9.37 
9.825 

0 
0 
0 

2.5 
3.639 
4.769 

6.003 
5.992 
6.014 

2.994 
3.054 
3.927 

5.909 
5.899 
5.969 

8.632 
8.722 
9.044 

0 
0 
0 

4.047 
4.447 
5.294 

0.72 
0.72 
0.675 

SLOPE 

-120.2 

-136.1 
-150.4 
-111.9 

-139.3 
-145.8 
-83.6 

-183.8 
-198.6 
-128.3 

-147.5 
-164.2 
-85.54 

-110.5 
-138.5 
-97.43 

-168.5 
-183.3 
-120.1 

-140 
-154.3 
-111.2 

0.07325 
-0.06229 
-0.4675 

0 
0 
0 

0 
0 

0.03667 

0.1569 
0.3725 
0.4089 

0.04169 
0.3931 
1.513 

0.2565 
0.7764 
0.637 

0.074 
0.00376 
-0.3672 

0 
0 

0.6287 

0 
0 

0.1177 

-0.055 
-0.035 
-0.03 

TREND 

-19.6 

-16.2 
-24.3 
-18.9 

-17.8 
-20.6 
-13.5 

-14.3 
-26.9 
-20.1 

-18.6 
-22.9 
-13.7 

-14.3 
-22.4 
-17.3 

-13.1 
-28.9 
-19.5 

-16.8 
-24.7 
-18.6 

0.8 
-0.7 
-4.8 

ERROR 
ERROR 
ERROR 

0.0 
0.0 
0.8 

2.6 
6.2 
6.8 

1.4 
12.9 
38.5 

4.3 
13.2 
10.7 

0.9 
0.0 
-4.1 

ERROR 
ERROR 
ERROR 

0.0 
0.0 
2.2 

-7.6 
-4.9 
-4.4 

R1 

0.854 

0.901 
0.930 
0.790 

0.425 
0.562 
0.049 

0.381 
0.090 
0.257 

0.420 
0.600 
0.044 

0.846 
0.848 
0.539 

0.790 
0.597 
0.733 

0.851 
0.856 
0.576 

0.413 
0.261 
0.106 

0.621 
0.690 
0.768 

0.259 
0.172 
0.343 

0.296 
0.061 
-0.097 

0.544 
0.518 
0.619 

0.126 
0.042 
-0.019 

0.421 
0.246 
0.083 

0.636 
0.684 
0.648 

0.253 
0.141 
0.200 

0.514 
0.557 
0.573 

P1 

0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.003 

0.000 
0.000 
0.001 

0.000 
0.000 
0.003 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.209 
0.491 
0.109 

0.001 
0.001 
0.000 

0.005 
0.409 
0.328 

0.278 
0.095 
0.433 

0.017 
0.021 
0.030 

0.104 
0.095 
0.433 

0.129 
1.000 
0.336 

0.000 
0.000 
0.000 

0.001 
0.126 
0.141 

0.000 
0.005 
0.171 

P2 

0.020 

0.002 
0.002 
0.021 

0.005 
0.011 
0.107 

0.004 
0.008 
0.070 

0.007 
0.015 
0.107 

0.005 
0.003 
0.034 

0.003 
0.003 
0.023 

0.003 
0.003 
0.024 

0.540 
0.642 
0.409 

0.070 
0.095 
0.073 

0.092 
0.588 
0.624 

0.430 
0.099 
0.358 

0.152 
0.158 
0.180 

0.182 
0.099 
0.358 

0.474 
1.000 
0.520 

0.051 
0.062 
0.055 

0.045 
0.273 
0.452 

0.008 
0.018 
0.091 
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0.7 

1.7 
2.3 
0.8 

15.3 
12.7 
5.9 

16.1 
13.9 
7.4 

14.6 
11.7 
5.9 

28.0 
31.6 
18.0 

33.0 
34.3 
22.0 

32.6 
33.9 
21.4 

2.1 
7.0 
6.3 

10.2 
8.7 
9.5 

7.6 
10.2 
17.0 

7.9 
10.8 
7.2 

11.9 
7.8 
5.2 

8.7 
10.8 
7.2 

8.9 
19.0 
16.4 

19.5 
16.3 
14.2 

18.2 
18.2 
21.5 

19.3 
21.2 
17.7 

1.000 

1.000 
1.000 
1.000 

0.121 
0.239 
0.822 

0.098 
0.177 
0.688 

0.147 
0.305 
0.822 

0.177 
0.085 
0.707 

0.062 
0.046 
0.459 

0.068 
0.050 
0.497 

1.000 
0.901 
0.934 

0.680 
0.797 
0.734 

0.871 
0.675 
0.201 

0.544 
0.288 
0.616 

0.220 
0.552 
0.821 

0.462 
0.288 
0.616 

0.990 
0.583 
0.749 

0.551 
0.753 
0.862 

0.636 
0.640 
0.430 

0.114 
0.068 
0.169 
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MONTH 
RANGE 

4 
4 
4 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

,GE» 

4 
4 
4 

4 
4 
4 

4 
4 
4 

10 
10 
10 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

1 
1 
1 

GEN 

4 
4 
4 

4 
4 
4 

4 
4 
4 

9 
9 
9 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

ICY 

9 
9 
9 

9 
9 
9 

9 
9 
9 

3 
3 
3 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

12 
12 
12 

CY = 

9 
9 
9 

9 
9 
9 

9 
9 
9 

DEPTH 
RANGE 

0 20 
0 20 
0 20 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

= UFI 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

= UFI 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

YEAR 
RANGE 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

STAT 
RANGE 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

VARIABLE - PH 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

FIRST 
DATE 

800718 
810518 
860407 

801002 
811001 
860331 

801002 
811001 
860331 

800718 
810518 
860331 

800718 
810518 
860331 

L 

780416 
810413 
860407 

780416 
810413 
860407 

780416 
810413 
860407 

781002 
811001 
860327 

781002 
811001 
860327 

781002 
811001 
860327 

780416 
810413 
860327 

780416 
810413 
860327 

780416 
810413 
860327 

VARIABLE = PHAEO-L 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

780416 
850509 
860407 

780416 
850509 
860407 

780416 
850509 
860407 

LAST 
DATE 

900926 
900926 
900926 

901015 
901015 
901015 

901015 
901015 
901015 

901015 
901015 
901015 

901015 
901015 
901015 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901105 
901105 
901105 

901105 
901105 
901105 

901105 
901105 
901105 

901105 
901105 
901105 

901105 
901105 
901105 

901105 
901105 
901105 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

OBS 

1012 
951 
640 

141 
121 
73 

155 
125 
73 

947 
887 
586 

1167 
1076 
713 

1819 
1330 
952 

1897 
1376 
933 

4695 
3430 
2339 

351 
283 
199 

378 
300 
204 

934 
748 
508 

2170 
1613 
1151 

2275 
1676 
1137 

5629 
4178 
2847 

1094 
992 
891 

278 
228 
209 

1746 
1594 
1433 

S 

-70 
-54 
-16 

-23 
-14 
-2 

-24 
-14 
-2 

-84 
-58 
-16 

-87 
-67 
-19 

203 
104 
22 

337 
167 
75 

197 
118 
24 

29 
14 
-9 

29 
18 
-2 

33 
14 
-9 

227 
124 
19 

364 
189 
77 

227 
138 
19 

-45 
-24 
-22 

-59 
-23 
-11 

-47 
-24 
-22 

MEDIAN 

0.68 
0.64 
0.545 

0.48 
0.48 
0.43 

0.48 
0.48 
0.43 

0.72 
0.7 
0.58 

0.67 
0.605 
0.48 

7.855 
7.935 
8.02 

7.41 
7.48 
7.53 

7.62 
7.65 
7.81 

7.625 
7.68 
7.745 

7.465 
7.47 
7.51 

7.595 
7.66 
7.73 

7.83 
7.898 
7.96 

7.42 
7.467 
7.53 

7.6 
7.635 
7.76 

7.329 
5.767 
5.767 

2.163 
1.5 

1.316 

6.577 
5.367 
5.367 

SLOPE 

-0.05 
-0.0525 
-0.05 

-0.05242 
-0.057 

-0.00125 

-0.05486 
-0.05486 
-0.00125 

-0.05083 
-0.04 
-0.02 

-0.04667 
-0.05 
-0.03 

0.03633 
0.05979 
0.0375 

0.04646 
0.05944 

0.06 

0.03739 
0.05625 

0.04 

0.0215 
0.02475 
-0.04333 

0.0325 
0.03411 
-0.0025 

0.025 
0.026 

-0.03667 

0.03354 
0.05732 

0.02 

0.04667 
0.05819 
0.05708 

0.03531 
0.05147 

0.02 

-0.882 
-0.9349 
-1.084 

-0.3612 
-0.2226 
-0.1562 

-0.77 
-0.9067 
-1.529 

TREND 

-7.4 
-8.2 
-9.2 

-10.9 
-11.9 
-0.3 

-11.4 
-11.4 
-0.3 

-7.1 
-5.7 
-3.4 

-7.0 
-8.3 
-6.3 

0.5 
0.8 
0.5 

0.6 
0.8 
0.8 

0.5 
0.7 
0.5 

0.3 
0.3 
-0.6 

0.4 
0.5 
-0.0 

0.3 
0.3 
-0.5 

0.4 
0.7 
0.3 

0.6 
0.8 
0.8 

0.5 
0.7 
0.3 

-12.0 
-16.2 
-18.8 

-16.7 
-14.8 
-11.9 

-11.7 
-16.9 
-28.5 

R1 

0.543 
0.583 
0.587 

-0.055 
0.349 
0.301 

0.007 
0.318 
0.301 

0.503 
0.566 
0.594 

0.484 
0.591 
0.618 

0.567 
0.478 
0.373 

0.677 
0.569 
0.544 

0.668 
0.670 
0.698 

0.479 
0.501 
0.279 

0.354 
0.298 
0.440 

0.474 
0.510 
0.303 

0.633 
0.593 
0.527 

0.671 
0.525 
0.571 

0.715 
0.745 
0.770 

0.353 
0.373 
0.357 

0.026 
0.025 
0.018 

0.111 
0.101 
0.086 

PI 

0.000 
0.001 
0.089 

0.009 
0.050 
0.798 

0.007 
0.050 
0.798 

0.000 
0.001 
0.103 

0.000 
0.000 
0.052 

0.000 
0.000 
0.160 

0.000 
0.000 
0.000 

0.000 
0.000 
0.126 

0.066 
0.237 
0.263 

0.051 
0.092 
0.877 

0.036 
0.237 
0.263 

0.000 
0.000 
0.262 

0.000 
0.000 
0.000 

0.000 
0.000 
0.264 

0.052 
0.203 
0.147 

0.001 
0.096 
0.305 

0.042 
0.203 
0.147 

P2 

0.013 
0.024 
0.104 

0.035 
0.091 
0.823 

0.030 
0.091 
0.823 

0.008 
0.019 
0.114 

0.013 
0.023 
0.120 

0.018 
0.043 
0.348 

0.005 
0.016 
0.106 

0.031 
0.042 
0.376 

0.273 
0.485 
0.479 

0.187 
0.233 
0.889 

0.221 
0.489 
0.479 

0.025 
0.055 
0.489 

0.006 
0.018 
0.113 

0.037 
0.061 
0.579 

0.485 
0.644 
0.636 

0.217 
0.500 
0.676 

0.479 
0.658 
0.637 
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18.3 
18.1 
15.7 

10.0 
5.3 
0.1 

10.5 
5.3 
0.1 

28.2 
23.5 
17.0 

25.6 
20.3 
14.9 

11.2 
19.1 
17.9 

3.3 
5.0 
3.7 

9.4 
17.3 
16.7 

5.2 
2.3 
2.9 

5.6 
2.2 
1.4 

5.3 
2.5 
2.9 

18.0 
16.6 
21.0 

24.2 
13.5 
9.5 

15.5 
17.4 
21.4 

5.3 
6.7 
5.9 

13.4 
8.4 
6.4 

4.7 
5.5 
4.5 

0.147 
0.155 
0.264 

0.041 
0.257 
0.988 

0.033 
0.257 
0.988 

0.030 
0.102 
0.322 

0.060 
0.209 
0.458 

0.595 
0.119 
0.163 

0.997 
0.976 
0.994 

0.743 
0.185 
0.212 

0.635 
0.942 
0.826 

0.585 
0.950 
0.965 

0.620 
0.929 
0.826 

0.524 
0.619 
0.282 

0.188 
0.810 
0.948 

0.692 
0.563 
0.259 

0.968 
0.918 
0.948 

0.421 
0.819 
0.930 

0.981 
0.962 
0.985 
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MONTH 
RANGE 

10 
10 
10 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

1 
1 
1 

kGEK 

4 
4 
4 

4 
4 
4 

10 
10 
10 

10 
10 
10 

1 
1 
1 

1 
1 
1 

GEN 

4 
4 
4 

4 
4 
4 

4 
4 
4 

10 
10 
10 

10 
10 
10 

3 
3 
3 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

12 
12 
12 

CY 

9 
9 
9 

9 
9 
9 

3 
3 
3 

3 
3 
3 

12 
12 
12 

12 
12 
12 

CY 

9 
9 
9 

9 
9 
9 

9 
9 
9 

3 
3 
3 

3 
3 
3 

DEPTH 
RANGE 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

= UFI 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

= UFI 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

0 20 
0 20 
0 20 

0 6 
0 6 
0 6 

12 20 
12 20 
12 20 

YEAR 
RANGE 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

STAT 
RANGE 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

VARIABLE 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

VARIABLE : 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

= S 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

= S 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

41 
41 
41 

FIRST 
DATE 

781002 
851001 
860203 

781002 
851001 
860331 

781002 
851001 
860203 

780416 
850509 
860203 

780416 
850509 
860331 

780416 
850509 
860203 

800428 
810508 
860407 

800428 
810508 
860407 

801002 
811001 
860327 

801002 
811001 
860327 

800428 
810508 
860327 

800428 
810508 
860327 

ORTHO P 

860407 
860407 
860407 

860407 
860407 
860407 

860407 
860407 
860407 

860331 
860331 
860331 

860331 
860331 
860331 

LAST 
DATE 

901128 
901128 
901128 

901022 
901022 
901022 

901128 
901128 
901128 

901128 
901128 
901128 

901022 
901022 
901022 

901128 
901128 
901128 

900926 
900926 
900926 

900926 
900926 
900926 

901015 
901015 
901015 

901015 
901015 
901015 

901015 
901015 
901015 

901015 
901015 
901015 

900926 
900926 
900926 

900926 
900926 
900926 

900926 
900926 
900926 

901126 
901126 
901126 

901126 
901126 
901126 

OBS 

239 
227 
187 

66 
60 
52 

388 
370 
306 

1333 
1219 
1078 

344 
288 
261 

2134 
1964 
1739 

1066 
880 
640 

1305 
1075 
776 

177 
145 
97 

197 
151 
99 

1243 
1025 
737 

1502 
1226 
875 

676 
676 
676 

743 
743 
743 

1753 
1753 
1753 

184 
184 
184 

173 
173 
173 

S 

5 
3 
6 

-4 
0 
2 

7 
5 
8 

-44 
-24 
-19 

-63 
-24 
-8 

-42 
-22 
-15 

-98 
-103 
-56 

-85 
-91 
-54 

-19 
-18 
-14 

-10 
-16 
-14 

-115 
-119 
-64 

-93 
-103 
-62 

-45 
-45 
-45 

-88 
-88 
-88 

MEDIAN 

5.945 
4.846 
4.485 

3.225 
3.2 
2.7 

4.93 
4.846 
3.764 

6.708 
5.687 
4.846 

2.7 
1.816 
1.5 

6.048 
4.846 
4.606 

5.19 
5.195 
4.435 

4.73 
4.714 
4.19 

6.3 
8.3 
8.3 

5.35 
7.6 

7.825 

4.994 
5.039 
4.31 

4.649 
4.649 
4.09 

0.01525 
0.01525 
0.01525 

0.4557 
0.4557 
0.4557 

-14 0.07136 
-14 0.07136 
-14 0.07136 

-17 
-17 
-17 

-27 
-27 
-27 

0.1 
0.1 
0.1 

0.188 
0.188 
0.188 

SLOPE 

0.2728 
0.6252 
1.04 

-0.1823 
-0.01167 
0.3642 

0.3057 
0.3338 
0.5668 

-0.7412 
-0.5544 
-0.882 

-0.3508 
-0.16 

-0.09667 

-0.4216 
-0.3923 
-0.9333 

-0.635 
-1.475 
-2.266 

-0.575 
-1.193 
-2.201 

-1.202 
-3.096 
-3.825 

-0.5 
-3.214 
-4.329 

-0.6734 
-1.644 
-2.46 

-0.5236 
-1.405 
-2.412 

-0.003619 
-0.003619 
-0.003619 

-0.04785 
-0.04785 
-0.04785 

-0.005406 
-0.005406 
-0.005406 

-0.01998 
-0.01998 
-0.01998 

-0.0803 
-0.0803 
-0.0803 

TREND 

4.6 
12.9 
23.2 

-5.7 
-0.4 
13.5 

6.2 
6.9 
15.1 

-11.0 
-9.7 
-18.2 

-13.0 
-8.8 
-6.4 

-7.0 
-8.1 
-20.3 

-12.2 
-28.4 
-51.1 

-12.2 
-25.3 
-52.5 

-19.1 
-37,3 
-46.1 

-9.3 
-42.3 
-55.3 

-13.5 
-32.6 
-57.1 

-11.3 
-30.2 
-59.0 

-23.7 
-23.7 
-23.7 

-10.5 
-10.5 
-10.5 

-7.6 
-7.6 
-7.6 

-20.0 
-20.0 
-20.0 

-42.7 
-42.7 
-42.7 

R1 

0.595 
0.595 
0.598 

0.228 
0.258 
0.169 

0.607 
0.605 
0.588 

0.415 
0.444 
0.433 

0.035 
0.035 
0.025 

0.154 
0.152 
0.140 

0.783 
0.761 
0.565 

0.804 
0.773 
0.557 

0.451 
0.365 
-0.057 

0.406 
0.380 
-0.026 

0.689 
0.684 
0.331 

0.648 
0.667 
0.268 

0.655 
0.655 
0.655 

0.414 
0.414 
0.414 

0.797 
0.797 
0.797 

0.447 
0.447 
0.447 

0.358 
0.358 
0.358 

P1 

0.704 
0.822 
0.464 

0.715 
1.000 
0.831 

0.569 
0.653 
0.306 

0.078 
0.243 
0.244 

0.001 
0.117 
0.511 

0.093 
0.286 
0.364 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.102 
0.053 
0.024 

0.411 
0.088 
0.024 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.002 
0.002 
0.002 

0.000 
0.000 
0.000 

0.360 
0.360 
0.360 

0.020 
0.020 
0.020 

0.000 
0.000 
0.000 

P2 

0.798 
0.880 
0.613 

0.817 
1.000 
0.887 

0.725 
0.784 
0.528 

0.555 
0.698 
0.723 

0.266 
0.574 
0.807 

0.581 
0.731 
0.779 

0.103 
0.040 
0.060 

0.158 
0.070 
0.068 

0.189 
0.143 
0.064 

0.539 
0.189 
0.064 

0.098 
0.041 
0.058 

0.195 
0.079 
0.064 

0.166 
0.166 
0.166 

0.026 
0.026 
0.026 

0.752 
0.752 
0.752 

0.190 
0.190 
0.190 

0.050 
0.050 
0.050 

Page 24 
CHI2 PCHI2 

3.4 
3.1 
2.5 

2.6 
2.7 
1.5 

5.0 
4.8 
3.8 

7.7 
8.4 
8.1 

16.9 
11.2 
8.3 

10.2 
9.6 
9.6 

13.9 
13.9 
11.7 

11.7 
11.6 
11.0 

4.4 
7.8 
4.0 

6.2 
7.1 
4.0 

18.8 
23.1 
14.9 

19.2 
19.4 
14,1 

11.8 
11.8 
11.8 

7.3 
7.3 
7.3 

8.7 
8.7 
8.7 

2.8 
2.8 
2.8 

5.4 
5.4 
5.4 

0.910 
0.926 
0.960 

0.757 
0.747 
0.912 

0.756 
0.779 
0.871 

0.994 
0.989 
0.991 

0.461 
0.845 
0.961 

0.965 
0.975 
0.975 

0.378 
0.383 
0.549 

0.554 
0.565 
0.610 

0.493 
0.170 
0.544 

0.286 
0.212 
0.544 

0.340 
0.145 
0.602 

0.316 
0.304 
0.662 

0.542 
0.542 
0.542 

0.889 
0.889 
0.889 

0.795 
0.795 
0.795 

0.901 
0.901 
0.901 

0.608 
0.608 
0.608 

10 3 0 20 78 90 41 41 860331 901126 446 -13 0.1135 -0.01822 -16.1 0.631 0.082 0.275 2.0 0.958 



G-40 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS 

10 3 0 20 81 90 41 41 860331 901126 446 
10 3 0 20 86 90 41 41 860331 901126 446 

1 12 0 6 78 90 41 41 860331 901126 860 
1 12 0 6 81 90 41 41 860331 901126 860 
1 12 0 6 86 90 41 41 860331 901126 860 

1 12 12 20 
1 12 12 20 
1 12 12 20 

1 12 0 20 
1 12 0 20 
1 12 0 20 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

860331 
860331 
860331 

860331 
860331 
860331 

901126 916 
901126 916 
901126 916 

901126 2199 
901126 2199 
901126 2199 

AGENCY = UFI VARIABLE = SECCI 

4 9 0 6 78 90 41 41 780416 
4 9 0 6 81 90 41 41 810412 
4 9 0 6 86 90 41 41 860407 

4 9 0 20 78 90 41 41 780416 
4 9 0 20 81 90 41 41 810412 
4 9 0 20 86 90 41 41 860407 

10 3 0 6 78 90 41 41 781002 
10 3 0 6 81 90 41 41 811001 
10 3 0 6 86 90 41 41 860203 

10 3 0 20 78 90 41 41 781002 
10 3 0 20 81 90 41 41 811001 
10 3 0 20 86 90 41 41 860203 

1 12 0 6 78 90 41 41 780416 
1 12 0 6 81 90 41 41 810412 
1 12 0 6 86 90 41 41 860203 

1 12 0 20 78 90 41 41 780416 
1 12 0 20 81 90 41 41 810412 
1 12 0 20 86 90 41 41 860203 

AGENCY = UFI VARIABLE = T-P 

900926 
900926 
900926 

900926 
900926 
900926 

901121 
901121 
901121 

901121 
901121 
901121 

901121 
901121 
901121 

901121 
901121 
901121 

4 
4 
4 

4 
4 
4 

9 12 20 
9 12 20 
9 12 20 

9 0 20 
9 0 20 
9 0 20 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

860407 
860407 
860407 

860407 
860407 
860407 

10 3 0 6 78 90 41 41 
10 3 0 6 81 90 41 41 
10 3 0 6 86 90 41 41 

10 3 12 20 
10 3 12 20 
10 3 12 20 

10 3 0 20 
10 3 0 20 
10 3 0 20 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

860331 901126 
860331 901126 
860331 901126 

860331 901126 
860331 901126 
860331 901126 

1 12 0 6 78 90 41 41 860331 901126 
1 12 0 6 81 90 41 41 860331 901126 
1 12 0 6 86 90 41 41 860331 901126 

406 
298 
237 

406 
298 
237 

83 
77 
66 

83 
77 
66 

489 
375 
303 

489 
375 
303 

4 9 0 6 78 90 41 41 860407 900926 827 
4 9 0 6 81 90 41 41 860407 900926 827 
4 9 0 6 86 90 41 41 860407 900926 827 

900926 765 
900926 765 
900926 765 

900926 2037 
900926 2037 
900926 2037 

860331 901126 147 
860331 901126 147 
860331 901126 147 

1 12 
1 12 

12 20 78 90 
12 20 81 90 

41 41 
41 41 

860331 
860331 

901126 
901126 

148 
148 
148 

378 
378 
378 

974 
974 
974 

913 
913 

s 

-13 
-13 

MEDIAN 

0.1135 
0.1135 

-53 0.02553 
-53 0.02553 
-53 0.02553 

o
 o

 
o

 
oo

 o
o 

oo
 

0.3408 
0.3408 
0.3408 

-22 0.09055 
-22 0.09055 
-22 0.09055 

181 
100 
47 

181 
100 
47 

21 
20 
-4 

21 
20 
-4 

201 
120 
45 

201 
120 
45 

-52 
-52 
-52 

-86 
-86 
-86 

-20 
-20 
-20 

-11 
-11 
-11 

-19 
-19 
-19 

- 9 
- 9 
- 9 

-58 
-58 
-58 

102 
102 

1.05 
1.112 

1.25 

1.05 
1.112 

1.25 

1.25 
1.25 

1.362 

1.25 
1.25 

1.362 

1.1 
1.15 
1.35 

1.1 
1.15 
1.35 

0.0991 
0.0991 
0.0991 

0.5072 
0.5072 
0.5072 

0.1456 
0.1456 
0.1456 

0.166 
0.166 
0.166 

0.2323 
0.2323 
0.2323 

0.1787 
0.1787 
0.1787 

0.1208 
0.1208 
0.1208 

0.3833 
0.3833 

SLOPE 

-0 .01822 
-0 .01822 

-0.004833 
-0.004833 
-0.004833 

-0 .0484 
-0 .0484 
-0 .0484 

-0.006792 
-0.006792 
-0 .006792 

0.0375 
0.06 

0.1146 

0.0375 
0.06 

0.1146 

0.025 
0.05 

-0.01042 

0.025 
0.05 

-0.01042 

0.0375 
0.06125 

0.075 

0.0375 
0.06125 

0.075 

-0.009331 
-0.009331 
-0.009331 

-0.05421 
-0.05421 
-0.05421 

-0.009969 
-0.009969 
-0.009969 

-0.0373 
-0.0373 
-0.0373 

-0.08245 
-0.08245 
-0.08245 

-0.02567 
-0.02567 
-0.02567 

-0.009875 
-0.009875 
-0.009875 

-0.06156 
-0.06156 

TREND 

- 1 6 . 1 
- 1 6 . 1 

-18.9 
-18.9 
-18.9 

-14.2 
-14.2 
-14.2 

-7.5 
-7.5 
-7.5 

3.6 
5.4 
9.2 

3.6 
5.4 
9.2 

2.0 
4.0 

-0.8 

2.0 
4.0 

-0.8 

3.4 
5.3 
5.6 

3.4 
5.3 
5.6 

-9.4 
-9.4 
-9.4 

-10.7 
-10.7 
-10.7 

-6.8 
-6.8 
-6.8 

-22.5 
-22.5 
-22.5 

-35.5 
-35.5 
-35.5 

-14.4 
-14.4 
-14.4 

-8.2 
-8.2 
-8.2 

-16.1 
-16.1 

R1 

0.631 
0.631 

0.638 
0.638 
0.638 

0.475 
0.475 
0.475 

0.790 
0.790 
0.790 

0.556 
0.540 
0.440 

0.556 
0.540 
0.440 

0.367 
0.296 
0.193 

0.367 
0.296 
0.193 

0.564 
0.548 
0.465 

0.564 
0.548 
0.465 

0.783 
0.783 
0.783 

0.035 
0.035 
0.035 

0.580 
0.580 
0.580 

0.584 
0.584 
0.584 

0.211 
0.211 
0.211 

0.402 
0.402 
0.402 

0.680 
0.680 
0.680 

0.197 
0.197 

P1 

0.082 
0.082 

0.001 
0.001 
0.001 

0.000 
0.000 
0.000 

0.167 
0.167 
0.167 

0.000 
0.000 
0.002 

0.000 
0.000 
0.002 

0.128 
0.102 
0.695 

0.128 
0.102 
0.695 

0.000 
0.000 
0.007 

0.000 
0.000 
0.007 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.172 
0.172 
0.172 

0.112 
0.112 
0.112 

0.004 
0.004 
0.004 

0.204 
0.204 
0.204 

0.000 
0.000 
0.000 

0.000 
0.000 

P2 

0.275 
0.275 

0.165 
0.165 
0.165 

0.025 
0.025 
0.025 

0.644 
0.644 
0.644 

0.046 
0.086 
0.170 

0.046 
0.086 
0.170 

0.278 
0.253 
0.719 

0.278 
0.253 
0.719 

0.034 
0.055 
0.133 

0.034 
0.055 
0.133 

0.178 
0.178 
0.178 

0.056 
0.056 
0.056 

0.525 
0.525 
0.525 

0.303 
0.303 
0.303 

0.098 
0.098 
0.098 

0.366 
0.366 
0.366 

0.178 
0.178 
0.178 

0.049 
0.049 

Page 25 
CHI2 PCHI2 

2.0 
2.0 

13.3 
13.3 
13.3 

13.7 
13.7 
13.7 

10.9 
10.9 
10.9 

13.8 
10.9 
14.2 

13.8 
10.9 
14.2 

4.4 
3.7 
4.6 

4.4 
3.7 
4.6 

18.1 
14.0 
19.6 

18.1 
14.0 
19.6 

3.2 
3.2 
3.2 

3.5 
3.5 
3.5 

6.4 
6.4 
6.4 

1.6 
1.6 
1.6 

4.2 
4.2 
4.2 

1.0 
1.0 
1.0 

5.3 
5.3 
5.3 

10.1 
10.1 

0.958 
0.958 

0.822 
0.822 
0.822 

0.799 
0.799 
0.799 

0.928 
0.928 
0.928 

0.387 
0.619 
0.360 

0.387 
0.619 
0.360 

0.819 
0.884 
0.801 

0.819 
0.884 
0.801 

0.583 
0.832 
0.487 

0.583 
0.832 
0.487 

0.997 
0.997 
0.997 

0.996 
0.996 
0.996 

0.930 
0.930 
0.930 

0.977 
0.977 
0.977 

0.751 
0.751 
0.751 

0.994 
0.994 
0.994 

0.999 
0.999 
0.999 

0.951 
0.951 



G-41 

MONTH DEPTH YEAR STAT 
RANGE RANGE RANGE RANGE 

FIRST 
DATE 

LAST 
DATE OBS 

1 12 12 20 86 90 41 41 860331 901126 913 

12 
12 
12 

0 20 
0 20 
0 20 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

860331 
860331 
860331 

901126 
901126 
901126 

AGENCY = UFI VARIABLE = TOP 

9 12 20 
9 12 20 
9 12 20 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

860407 
860407 
860407 

10 3 12 20 
10 3 12 20 
10 3 12 20 

10 3 0 20 
10 3 0 20 
10 3 0 20 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

1 12 0 6 78 90 41 41 
1 12 0 6 81 90 41 41 
1 12 0 6 86 90 41 41 

1 12 12 20 
1 12 12 20 
1 12 12 20 

1 12 0 20 
1 12 0 20 
1 12 0 20 

78 90 
81 90 
86 90 

78 90 
81 90 
86 90 

41 41 
41 41 
41 41 

41 41 
41 41 
41 41 

860331 901126 
860331 901126 
860331 901126 

860331 901126 
860331 901126 
860331 901126 

860331 901126 
860331 901126 
860331 901126 

860331 901126 
860331 901126 
860331 901126 

860331 901126 
860331 901126 
860331 901126 

AGENCY = UFI VARIABLE = TEMP 

2415 
2415 
2415 

4 9 0 6 78 90 41 41 860407 900926 254 
4 9 0 6 81 90 41 41 860407 900926 254 
4 9 0 6 86 90 41 41 860407 900926 254 

900926 261 
900926 261 
900926 261 

4 9 0 20 78 90 41 41 860407 900926 629 
4 9 0 20 81 90 41 41 860407 900926 629 
4 9 0 20 86 90 41 41 860407 900926 629 

10 3 0 6 78 90 41 41 860331 901126 59 
10 3 0 6 81 90 41 41 860331 901126 59 
10 3 0 6 86 90 41 41 860331 901126 59 

62 
62 
62 

150 
150 
150 

313 
313 
313 

323 
323 
323 

779 
779 
779 

4 9 0 6 78 90 41 41 780416 890605 2092 
4 9 0 6 81 90 41 41 810413 890605 1259 
4 9 0 6 86 90 41 41 860407 890605 783 

4 9 12 20 78 90 41 41 780416 890605 2483 
4 9 12 20 81 90 41 41 810413 890605 1470 
4 9 12 20 86 90 41 41 860407 890605 892 

4 9 0 20 78 90 41 41 780416 890605 6069 
4 9 0 20 81 90 41 41 810413 890605 3628 
4 9 0 20 86 90 41 41 860407 890605 2234 

10 3 0 6 78 90 41 41 781002 881114 511 
10 3 0 6 81 90 41 41 811001 881114 413 
10 3 0 6 86 90 41 41 860203 881114 329 

10 3 12 20 78 90 41 41 781002 881114 555 
10 3 12 20 81 90 41 41 811001 881114 435 
10 3 12 20 86 90 41 41 860203 881114 336 

10 3 0 20 78 90 41 41 781002 881114 1431 
10 3 0 20 81 90 41 41 811001 881114 1143 
10 3 0 20 86 90 41 41 860203 881114 900 

1 12 0 6 78 90 41 41 780416 890605 2603 
1 12 0 6 81 90 41 41 810413 890605 1672 
1 12 0 6 86 90 41 41 860203 890605 1112 

S 

102 

-26 
-26 
-26 

-36 
-36 
•36 

CM
 CO

 CM
 

m
 in

 
in

 

16 
16 
16 

•15 
•15 
•15 

•13 
•13 
-13 

-1 
-1 
-1 

MEDIAN 

0.3833 

0.1558 
0.1558 
0.1558 

0.0437 
0.0437 
0.0437 

0.4818 
0.4818 
0.4818 

0.15 
0.15 
0.15 

0.13 
0.13 
0.13 

0.2592 
0.2592 
0.2592 

0.1661 
0.1661 
0.1661 

•46 0.05593 
•46 0.05593 
•46 0.05593 

-64 
-64 
64 

12 
12 
12 

57 
32 
-5 

69 
46 
45 

75 
99 
15 

20 
15 
-4 

12 
15 
0 

17 
13 
-4 

73 
44 
-8 

0.36 
0.36 
0.36 

0.1556 
0.1556 
0.1556 

19.65 
19.16 
18.71 

9.675 
9.75 
8.8 

15.67 
15.34 
13.27 

11.59 
11.35 
9.725 

10.51 
10.75 
9.477 

11.75 
11.4 

9.485 

18.6 
18.5 
15.65 

SLOPE 

-0.06156 

-0.01268 
-0.01268 
-0.01268 

-0.007332 
-0.007332 
-0.007332 

-0.04072 
-0.04072 
-0.04072 

0.01072 
0.01072 
0.01072 

-0.02402 
-0.02402 
-0.02402 

-0.0564 
-0.0564 
-0.0564 

-0.001 
-0.001 
-0.001 

-0.008088 
-0.008088 
-0.008088 

-0.04644 
-0.04644 
-0.04644 

0.008833 
0.008833 
0.008833 

-0.05 
-0.1163 
-0.275 

-0.1208 
-0.1464 
0.775 

-0.225 
-0.35 
-0.3 

-0.1578 
-0.625 
-0.45 

-0.1367 
-0.25 

0.0925 

-0.1458 
-0.4875 
-0.35 

-0.05833 
-0.1458 
-0.3617 

TREND 

-16.1 

-8.1 
-8.1 
-8.1 

-16.8 
-16.8 
-16.8 

-8.5 
-8.5 
-8.5 

7.1 
7.1 
7.1 

-18.5 
-18.5 
-18.5 

-21.8 
-21.8 
-21.8 

-0.6 
-0.6 
-0.6 

-14.5 
-14.5 
-14.5 

-12.9 
-12.9 
-12.9 

5.7 
5.7 
5.7 

-0.3 
-0.6 
-1.5 

-1.2 
-1.5 
8.8 

-1.4 
-2.3 
-2.3 

-1.4 
-5.5 
-4.6 

-1.3 
-2.3 
1.0 

-1.2 
-4.3 
-3.7 

-0.3 
-0.8 
-2.3 

R1 

0.197 

0.589 
0.589 
0.589 

-0.045 
-0.045 
-0.045 

0.221 
0.221 
0.221 

0.632 
0.632 
0.632 

0.509 
0.509 
0.509 

0.172 
0.172 
0.172 

-0.202 
-0.202 
-0.202 

0.074 
0.074 
0.074 

0.190 
0.190 
0.190 

0.679 
0.679 
0.679 

0.351 
0.266 
0.250 

0.851 
0.817 
0.561 

0.595 
0.616 
0.113 

0.598 
0.385 
0.380 

0.504 
0.594 
0.193 

0.561 
0.451 
0.271 

0.400 
0.409 
0.243 

PI 

0.000 

0.094 
0.094 
0.094 

0.012 
0.012 
0.012 

0.000 
0.000 
0.000 

0.281 
0.281 
0.281 

0.026 
0.026 
0.026 

0.057 
0.057 
0.057 

1.000 
1.000 
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0.462 

0.086 
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0.017 
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0.318 
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0.027 
0.034 
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0.253 
0.213 
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0.565 
0.283 
1.000 

0.333 
0.278 
0.194 

0.092 
0.089 
0.566 
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CHI2 PCHI2 

10.1 

7.2 
7.2 
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17.0 
17.0 
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13.7 
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2.3 
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3.5 
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18.1 
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13.3 
13.3 
13.3 
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20.2 
20.2 

12.0 
14.5 
19.8 

7.2 
11.3 
0.7 

6.4 
10.9 
13.1 

5.2 
5.1 
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1.1 
3.7 
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0.488 
0.488 

0.448 
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0.777 
0.777 
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0.320 
0.320 
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0.530 
0.338 
0.100 

0.891 
0.588 
1.000 
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0.441 
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MONTH DEPTH YEAR 
RANGE RANGE RANGE 

1 12 12 20 78 90 
1 12 12 20 81 90 
1 12 12 20 86 90 

1 12 0 20 78 90 
1 12 0 20 81 90 
1 12 0 20 86 90 

STAT FIRST LAST 
RANGE DATE DATE 

41 41 780416 890605 
41 41 810413 890605 
41 41 860203 890605 

41 41 780416 890605 
41 41 810413 890605 
41 41 860203 890605 

G-42 

OBS S MEDIAN 

3038 
1905 
1228 

7500 
4771 
3134 

-81 
-64 
44 

-192 
-115 
-22 

9.75 
9.8 
8.8 

14.63 
13.45 
12.1 

SLOPE 

0.1292 
0.1725 
0.7125 

-0.23 
0.3625 
0.2917 

TREND 

-1.3 
-1.8 
8.1 

-1.6 
-2.7 
-2.4 

R1 

0.895 
0.834 
0.604 

0.590 
0.633 
0.096 

P1 

0.020 
0.002 
0.000 

0.000 
0.000 
0.025 

P2 

0.501 
0.345 
0.118 

0.029 
0.033 
0.109 
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CHI2 PCHI2 

8.4 
10.4 
15.3 

15.7 
13.1 
14.4 

0.993 
0.974 
0.807 

0.787 
0.906 
0.851 



APPENDIX H 
Trend Analysis Plots 

April-September, Onondaga Lake South Station Epilimnion 

Agency 
Depths (m) 
Period 
Temperature 
Diss Oxygen 
BOD 
Fid Conductivity 
Lab Conductivity 
Chlorides 
Alkalinity 
Lab pH 
Field pH 
Total Kjeldahl N 
Organic N 
Ammonia N 
Nitrate N 
Nitrite N 
Total P 
Total Diss P 
Total Inorg P 
Sol Total Inorg P 
Ortho P 
Soluble Ortho P 
Total N/TIP 
Secchi Depth 
Chlorophyll-a 
Phaeopigments 

D&S 
0-6 
68-90 
1 
1 
1 
1 

1 
1 

2 
2 
3 
2 
3 
3 

2 
2 
2 

4 
3 
3 
3 

D&S 
0-6 
81-90 
5 
5 
5 
5 

5 
5 

6 
6 
7 
6 
7 
7 

6 
6 
6 

8 
7 
7 
7 

UFI 
0-6 
78-90 
9 
9 

9 

9 

9 
10 

10 

9 
10 
10 

DOH 
0 

75-90 
12 
12 

11 
11 
11 
11 
11 
11 

12 
12 
12 

12 

Key to Plot Symbols: 
n = number of observations 
trend = slope of seasonal kendall trend line (% per year) 
p = significance levels (p1/p2) for two-tailed null hypothesis 

(lower values indicate greater likelihood of trend) 
p1 estimated by method of Hirsch et al (1982) 
p2 estimated by method of Hirsch & Slack (1984) 

dashed line = seasonal kendall trend line for entire record 
solid line = median of all observations 
points = seasonal (biweekly) median 

trend indicator symbols (upper right = overall 
lower right = previous 5 years) 

symbol trend p1 p2 

0 none >.1 >.1 

t 

I 

r 
i 

increasing 

decreasing 

increasing 

decreasing 

<.1 

<.1 

<.1 

<.1 

>.1 

>.1 

<.1 

<.1 





Onondaga L South - D&S Data - April-September 
wafer temperature degrees celslus 
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Onondaga L South - D&S Data - April-September 
pH mNsurtd In fl«ld -log [h+] 
n • 827, trend • - .1 T./yr, p • .054/ .355 
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Onondaga L South - D&S Data - April-September 
organic nitrogen as n mg/l 

€^n » 754, trend • -1.1 X/yr, p • .055/ .335 
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Onondaga L South - D&S Data - April-September 
total n / total Inorganic p (calc) ratio 
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Onondaga L South - D&S Data - April-September 
water temperature degrees celslus 
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Onondaga L South - D&S Data - April-September 
pH measured In field -log [h+] 
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Onondaga L South - D&S Data - April-September 
organic nitrogen as n mg/l 

•^n = 354, trend • -3.1 T./yr, p = .004/ .202 
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Onondaga L South - D&S Data - April-September - 0 -6 Meters 
total n / total Inorganic p (calc) ratio 
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Onondaga Lake South - UFI - April-September 0 - 6 M 
chloride mg/l 
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Onondaga Lake South - UFI - April-September 0 -6 M 
total dissolved phosphorus as p mg/l 
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