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Abstract

Water quality and hydrologic data collected in and arovad 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 ia 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 componeats 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.
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Introduction

This report describes the compifation 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 Consesvation (DEC) between 1975 and
1990 (OCDOH,1975-1990);

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

@) 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
L

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 suppost 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:

()] 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 demonsirated. 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 (O0B&G, S&W, WTL, M3A)
Track Longterm Variations in Lake Water Quality
in Response to Watershed and Wastewater
Management Activities

Lake South (Primary), Lake HNorth, 12 Tribs
Biweekly (Monthly in Winter)

0-18 m @ 3-m intervals

1968-1990

Upstate Freshwater Institute, Ine. (UFI)

UFX

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

Monltored Water Quality Varlables:

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&sS UFI DOH
X X X
X X X
X X X
X X X
x X X
X X X
X
X X
X X
X X X
X X
X X

X X
X x

X
X X
X
X X X
X

I A G o b =0 v =
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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 [aboratory 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 moathly 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 '
DATA PRIMARY
YEAR SOURCE  RECORD ENTRY SOURCE DATA
Lake Data I
1968 WW OB&G Printout Manual Ko
1969 WW OBAG Printout Manual No
1970 WW 0B&G Printout Manual No
1971 W OB&G Printout Manual No
1972 WWw 0BAG Printout Manual No
1973 W 0B&G Printout Manual No
1974 W 0B&G Printout Manual No
1975 YW 0B&G Printout Manual No .
1976 Saw 54W Fleld & Lab Records Hanual Yes
1977 SawW SEW Printout Manual No
1978 SawW S84 Printout Manual No
1979 SawW S&W Printout Manuval No
1980 S&W S&W Printout Manuzl No '
1981 S&wW S&W Printout Manual Ko
1982 S&wW D&3 Field & Lab Records Manual Yes
1983 S&W D&S Field & Lab Records Manual Yes
1984 D&S D&S Computer Files Translated Yes
1985 D&S D&S Computer Files Tranzlated Yes :
1986 D&S D&S Computer Files Translated Yes
1987 D&S D&S Computer Files Translated Yes
1988 D&S Di&S Computer Files Translated Yes
1989 D&S DiS Computer Files Translated Yes
1990 D&S DiS Computer Files Translated Yes
Lake Tributary Data
1968 Suwmaries Only Missing No .
1969 Summaries Only Missing No
1970 Summaries Only Missing No
1971 Supmaries Only Missing No
1972 Summaries Only Missing No
1973 UFI D&S Lab Sheets None Yes
1974 UF1 D&S Lab Sheets None Yes
1975 UFI/S8W D&S Lab Sheets, SIW Tap None Yes
1976 UFI D&S Lab Sheets None Yes
1977 UFI/8&W D&S Lab Sheets, S53W Printout None Yes l
1976 UF1/S&W D45 Lab Sheets, S&W Printout None Yes
1979 UFI/S8W O&S Lab Sheets, S&W Printout None Yes
1980 UFI1/SAW D&S Lab Sheets, SAW Printout None Yeos
1981 UFI/SAW D&5 Lab Sheets, S3W Printout None Yes
1882 UFI D&S Lab Sheets None Yes
1983 UFL D&S Lab Sheets None Yes
1984 UFI D&S Lab Sheets None Yes
1985 D&S D&S Computer Files Translated Yes
1986 D&S DAS Computer Files Translated Yes .
1987 D&s D&S Computer Files Translated Yes |
1988 D&S DAS Computer Files Translated Yes
1989 D&S Das Computer Files Translated Yes
1950 D&S D35S Computer Files Translated 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 frow Existing Computer File |
SOURCE CODES listed in Appendix A '
PRIMARY SOURCE DATA CODES:
Yes oOriginal Lab & Fleld Records Available for Verification
No original Lab & Field Records Mot Available l
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Figure 1

Data Base Structure

Onondaga Lake Data Base
\J i L4
index Files Water Quality Data Files Stream o e eeation
Lake Water Quality Data
Agencles 1 File/YearfAgency » USGS Station ndex »
AGENCY.WK1 R 1 Record/Meastremert USGSWK1
AYYYY 0BS
D&S Lake Data
Lake Stations Daily Values
! 1 Record/Sample =
LSTAWKI DESWK? DHYDROWK] [
- DOH Lake Data
Tributary Stalions Morihly Values
TSTAWKE - 1 “g%'h'ﬁf{“"'e B muﬁgo.wm -
UFt Lake Data
Quality Parameters
| 1 Record/Sample Ll
PARAMWK) OFLWK
D&S Tribuary Data
Remark Codes
el 1 Record/Sample L
REMARKS.WK1 TRIBS WKA
Flagged Data
FLAGGED.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 - Hydrologic Data

The data base contains a total of 185,768 lake water quality measurements (B-1).

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,
Coaductivity) 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;

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

&3] 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

E W A oy S G A Oh A e W




]

Figure 2

Onondaga Lake Sampling Stations

Quilet

Mstro STP

Harbor Bk ;

(O Ninemite Ck Crucibie Allied Intake &
Discharge

1 Mile
1 Km

[ D&S$, UFI Lake Station
( D&S Tributary Station
/\ DOH/DEC Lake Station
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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 DD, but have not been
screened or analyzed.

The first level of data screening has been conducted by S&W and UF]I 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:

Q) 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 numerouns 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-Septomber, 0-6 Meters, Lake South Station

0-P04 CHLOR TOTALN NH3-N NOX HO3 PART F TEMP Bod
YEAR CL ALK PHF COND TIP 8 TIP SECCT TRN ORG-N Ho2 - TEN  TKN TH/TIP Do
€8 1470 72 7.80 5150 0.6880 0,652 1.00 3.0 2.83 1.19 2.04 0.18 0.01 0.17 3.0 208 53 5.4
69 1400 164 7.70 4375 2,580 0.800 0.90 3.90 23.36 1.10 1.83 0.58 0.03 0.52 1.7 1.8 5.0 6.0
70 1450 164 7.80 4400 1,300 0,650 2.00 4,53 4.27 2.55 1.23 0.34 ¢.01 0.3) 3.5 2.0 3.7 2.4
71 1335 176 7.66 4500 3,070 2.230 1.80 5.40 2.40 3.15 0.28 21.0 4,3 3.8
72 1073 154 7.80 23380 0.265 0.205 24.8 1.00 3.35 2.46 1.24 1.25 0.30 0.09 0.18 9.5 19.1 7.1 $.4
73 1210 133 7.70 2950 0.200 0.100 19.0 1.00 2,00 2.68 1.92 0.90 0.18 0.08 0.10 14.9 20,0 5.8 6.2
74 1230 160 7.75 3300 0.140 0.070 2t.0 0.75 3,30 2.69 2.00 0.65 0.51 0.10 0.30 27.7 18,5 7.2 5.3
75 1180 148 7.70 ¢.110 0,030 24.0 3.11 2.79 1.20 1.10 0.34 0.15 0.1 206 18,0 6.6 7.5
76 1091 144 7.90 3310 0.150 0.050 0.100 0.75 3.21 2.20 1.05 1.40 1.05 0.16 0.8% 2.00 1.40 24.6 8.5 7.8 4.8
77 1370 136 7.60 4542 0.180 0.090 0,140 17.2 2.00 4.44 23.90 2.20 1.80 0.62 0.12 0.46 1.30 3.40 25.3 20.0 4.8 3.
76 1253 102 7.70 2950 0.080 0.0%50 38.1 1.50 4.41 2,15 1.80 1.40 0.90 0.28 0.69 2.45 40.1 20.0 6.8 5.3
79 1454 102 7.60 0. 110 0.030 0.030 41.3 1.50 4.11 2.90 1.50 1.50 0.91 0.28 0.58 .80 35.9 19.0 6.9 6.0
80 1688 67 8.10 0.047 0.018 0.018 26.9 1.40 4.11 3.00 1.10 1.70 1.11 0.25 0.83 0.90 1.70 84.0 22,0 7.1 §5.0
81 1659 84 T7.90 4545 0.159 0.049 0.060 34,1 1,00 4.41 2.55 1.05 1.556 1.4 0.6 1.21 0.85 1.95 I7.7 20.8 7.8 6.9
82 1500 106 7.80 4470 0.085 0.030 0.007 0.83 4.03 2.80 1.10 1.55 1.08 0.13 0.1 0.60 2.10 44.1 19.1 9.3 5.0
83 1480 77 7.10 4840 0.085 0.020 0.025 0.90 3.5% 2.60 .90 1.80 1.00 0.12 0.83 0.90 1.80 €0.8 8.0 10.5 6.0
64 1265 106 7.30 4310 0,085 0.030 0.063 40,1 0.80 3.05 2,00 0.8% 1.15 1.05 O0.11 0.87 0.60 1.55 324 19.8 o9 §.5
85 1538 83 7.00 5225 0,065 0.03% 0.050 39,2 0,80 3.80 2.80 1.50 1,10 1,10 0.12 0.94 0,60 2.20 60.7 19.9 10.0 5.5 '
86 B38 117 7.65 2990 0.104 0.045 0.068 14,7 0,70 4.02 2.7F 1.10 1,35 1,22 0,14 1,12 0,50 1,95 43.3 19.0 10.2 4.0 w
a7 620 134 7.70 2490 0.080 0.040 0.055 10,7 1.20 4,358 2.0 1,30 1,30 1,20 0.15 1,02 0,40 2.40 32,9 19.9 9.9 4.0 y
88 580 152 7.50 2500 0,090 0.04% 0.060 24.1 1.20 5,35 4.10 2,70 1.70 1.10 0.15 1,01 0.60 3.70 58,6 18,2 0.7 4.0
89 437 177 7.90 1095 0.068 0.032 0.034 13.4 1.30 4,71 3.12 1.43 t.28 1.30 (.16 t.28 0.534 2.51 74,3 18.3 &.90 3.0
90 425 190 7.80 1935 0.042 0.016 0.022 18.7 1.653.41 2.1t 1.08 0,75 1.48 0.96 1,22 0.33 t.60 81.3 19.6 6.4 3.0

All Years (1958-1890)...

Count 23 23 23 20 23 23 14 16 22 22 23 23 23 22 22 23 13 15 22 23 23 23
Hean 1198 133 7.67 0706 0.431 0,231 0,057 25.4 1.1 03,85 3.01 1.43 1.456 0.87 0.13 0.8% 0,76 2.17 38.¢ 19.6 7.6 5.1
Std Dev 275 35 0.25 1043 0.813 0,492 0.033 10.2 0.40 0,84 0.77 0.55 0.51 0.4 0.07 0.39 0.46 0,65 24,8 1.0 2.1 1.4
cy 0.31 0,27 0.03 0.20 1.89 2,12 0.58 0.40 0.34 0,17 0.26 0.37 0.3% 0.48 0.53 0.57 0.60 0,30 0.65 0.05 0.28 0,27
Min 425 87 7.00 1935 0.042 0.016 0.018 10.7 0.70 2,90 2.00 0.85 0.65 0.18 0.01 0.10 0,33 1.40 1.7 18.0 3.7 2.4
Wax 1686 190 8.10 5225 3.070 2,230 0.140 41.3 2.00 5,85 S5.40 2.70 23.15 1.48 0.28 1.52 2.00 3.70 84.0 22.0 0.5 8.1
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 O.t4 0.8 0.60 1.5 36.8 19.8 7.2 5.2
Last 5 Years (1985-1090)...

Count 5 5 5 5 5 5 5 5 5 5 5 5 -] -] 5 5 5 5 5 5 5 5
Mean 580 154 7.7t 2382 0.077 6.035 0.048 16.3 1.23 4,37 2.98 1,52 1.28 t.,28 0.15 1.15 0.43 2.45 62,4 19,0 9.6 3.6
Std Dev 168 30 0.15 432 0,023 0.012 0.0190 5.2 0.34 0,73 0.73 0.68 0.34 0.15 0.0t 0.14 0.12 0.78 156 0.8 0.7 0.5
cv 0.20 0.19 0.02 ©0.18 0,30 0.34 0,40 0.32 0.28 0.17 0.24 0.44 0,27 0.12 0.04 0.12 0.27 0.32 0.25 0.04 0.08 0.13
Min 425 117 7.50 1935 0,042 0.018 0.022 10.7 0.70 3.41 2.1t 1.08 0.75 1.10 0.14 1.01 0.33 1.68 43.3 16.2 8.4 3.0
Max 838 190 7.90 2090 0.104 0.045 0,068 24.1 1,65 5.35 4.10 2.70 1.70¢ 1.48 0.18 1.32 0.60 2.70 81.9 19.9 10.2 4.0
Median 580 152 7.70 2400 0.080 0.040 0.055 t4.7 1.30 4,38 2.80 t.30 1.30 t1.22 0.5 1.12 0.40 2.40 58.¢ 19.0 9.9 4.0




Table 4
Median Concentrations by Year - UFI Data
Aprli-September, 0-6 Meters, Lake South Statlon

PHL T-P S ORTHOP PHAEO-L CHLT-P NH3-N NO2 TEWP
YEAR CcL TOP CHLA-L CHLA-P SECCI NoxX NO3 0o
78 1195 7.77 35.5 15.5 1.00 21.0 7.3
79 7.65 0.73 19.% 9.3
80 1560 7.80 0.80 20.5 10.8
8t 16068 7.75 0.98 20.4 9.5
a2 0.98 20,0 B8.A
85 1537 7.62 3.5 7.8 0.90 21.6 9.1
868 788 7.96 0.107 0.044 0.017 18.0 1.4 0.78 18.8 10.6
87 600 7.92 0.101 0.025 ¢.004 10.0 24,0 26.0 36.0 1.20 21.3 8.2
86 583 8.10 0.151 0.061 0,047 5.3 22.0 18,6 23.3 1.50 2.69 1,05 0.16 0.87 19.2 9.4
88 438 8.15 0.077 0.055 0.013 14,7 5.0 18.9 23.4 1.50 t.86 1.49 0.13 1,35 18,6 10.1
80 399 B.04 0.079 0.032 0.002 14.4 2.0 17.7 8.2 1.43 1.73 1.37 0.12 1,29 1.5 8.6
All Years (1978-1990)...
Count 9 10 5 5 5 7 7 4 4 1 3 3 3 3 11 1
Mean 967 7.87 0.103 0.043 0,047 18,8 11,1 20.3 25.21.07 2.09 1.30 0.14 1.17 19.9 9.3
Std Dev 507 0.19 0.030 0.045 0,018 9t.,5 9,4 3.9 7.60.28 0.52 0,22 0.02 ©¢.26 1.1 1.0 -
oV 0.52 0.02 0.29¢ 0.35 1.07 0.61 0.85 0.19 0.30 ¢.27 ©0.25 0.17 0.15 0.22 0.05 0O.11 o
Min 399 7.62 0.077 0.025 0.002 5.3 1.4 7.7 18.2 0.73 1.73 1.05 0O.12 0.87 18.% 7.3 !
Max 1606 8.15 0.151 0.061 0,047 35.5 24.0 26.0 36.0 1.50 2.69 1.49 0.16 1.35 21.6 10.8
Medlan 786 7.86 0.101 0.044 0,013 14,7 7.8 18,7 23.4 0.98 1.86 1.37 0,13 1,29 20.0 9.3
Last 5 Years (1986-1990)...
Count 5 5 5 5 5 § 5 4 4 5 3 3 3 3 5 5
Mean §61 8.03 0.103 0.043 0.047 12.5 10.9 20.3 25.21.26 2.09 1.30 0.14 1.17 19,3 9.6
Std Oev 154 0.10 0.030 0.015 0.048 4.9 11.2 3.9 7.60.31 0,52 0.22 0.02 0.26 1.2 0.9
oV 0.27 0,01 0.29 0.35 1.07 0.39 1.03 0.19 0.30 0.24 0.25 0.17 0O.t5 0.22 0.06 0.08
Min 399 7.92 0.077 0.025 0.002 5.3 t.4 17.7 18,2 0.78 1,73 1.05 ¢.12 0.87 18.5 8.6
Max 786 8.15 0.151 0.061 0.047 18.0 24.0 26.0 36.01.50 2.69 {.49 0.16 1.35 21.3 104.6
Median 583 ©.04 0.101 0.044 0.013 14.4 5.0 18,7 23.4 1.43 1.868 1.37 0.13 1.23 18.8 4.4
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Table 5
Medlan Concentrations by Year - DOH Data
April-September, Surface, Statlons 21-30

cL PH F COND T-P TURB NH3-N No2 TEMP

YEAR DS ALK PH L COND25 SECCI TKN HOX KO3 11]
75 2508 1200 118 7.70 8.00 3700 3120 0.70 5.0 1.20 23.0 10.8
76 2300 1070 t30 7.80 7.90 2945 23370 0.80 4.0 1.00 22.0 8.2
77 2956 1300 139 7.70 7.70 3875 4495 0.78 4.0 0.61 21.0 8.7
78 2768 1400 103 7.60 7.90 3650 4370 0.80 4.2 0.58 24,0 10.0
79 2698 1400 94 7.90 8.20 3050 3620 0.60 4.5 1.00 23.0 12.2
80 3283 1500 88 9.30 8.10 2775 3740 0.73 3.1 1.10 0.28 0.78 23.3 141
81 3316 1500 78 7.70 8.00 2650 4390 0.80 3.5 1.30 21,0 9.8
82 2700 1200 93 7.90 8.10 1100 4217 0.75 4.2 $.70 0.15 1,00 20.0 12.3
83 2816 985 83 71.88 8.10 1063 4026 0.088 0.70 4.5 0.66 0.09 0.61 20.0 13.8
84 2864 1000 103 7.98 7.80 1150 4287 0.082 0.75 4.8 0.68 0.11 0.46 21.0 10.4
85 3102 1100 100 7.85 7.80 1450 4983 0.041 0.80 3.0 .81 0.11 0,68 20.0 9.5
8¢ 1850 558 116 B8.25 B.10 2200 2824 0.070 0.70 5.0 1.02 0.12 0,85 20.0 8.5
87 1622 554 129 7.69 7.80 {1375 2308 0.090 1.25 2.6 1.55 0.93 1.13 0.16 0.73 20.0 8.2
88 1612 510 157 7.98 8.00 700 2295 0.130 1.25 3.0 3.10 2.00 0.85 0.23 0.60 23.0 8.1
89 1326 378 150 7.90 8.10 1913 1836 0,055 1.20 2.5 1,60 0.93 1.47 0.4 (.33 24,3 9,2

80 1188 362 {78 7.90 B.10 1824 1675 0,055 .50 4.0 t.,80 1.30 1.00 0.10 0,95 16.8 11,2 \

. =

All Years (1975.-1990)... -
Count 16 16 16 16 16 16 16 8 16 16 4 4 16 10 10 16 16
Mean 2432 101 14 7.93 7.98 2212 2472 0.07¢ 0,88 3.9 2.0 1.29 1.01 0.15 0.80 21.4 10.2
Std Dev 6957 403 32 0.40 0.15 104t 1026 0.028 0.26 0.8 0.73 0.5t 0.3t Q.06 0.25 2.0 2.1
cv 0.29 0.40 0.28 0.0% 0.02 0.47 0.30 0.37 0.30 0.2t 0.36 0.3% 0.31 o0.41 0.31 0.09 O.21
Min 1188 362 58 7.60 7.70 700 1675 0.041 0.60 2.5 1.55 0.93 0,58 0.09 0.46 16.8 6.7
Max 3316 1500 t78 9.30 B8.20 3875 4983 0.130 1,50 5.0 3.10 2.00 1.70 0.28 1.33 24.3 14.1
Median 2659 1085 110 7.88 8.00 2057 368D 0.076 0.79 4.0 1.70 1.11 1.00 0.13 0.75 21.0 9.8

Last 5 Years (1986-19390)...

Count 5 5 5 5 5 L & 5 5 5 4 4 5 5 5 5 L
Mean 1520 472 146 7.94 B.02 1602 2188 0,080 1.18 3.4 2,04 1.29 1.09 0.15 .09 20.8 9.0
S5td Dev 263 96 24 0.20 0,13 585 452 0.032 0,29 1.1 0.73 0.51 0.23 0.05 .28 2.9 1.3
cv 0.17 0,20 0,17 0,03 0.02 0.37 0.21 0.39 0.25 0.31 0.36 0.3% 0.21 0.34 0.31 0.14 0.14
Bin 118 362 116 7.69 7.80 700 1675 0.055 0.70 2.5 1.55 0.93 0.85 0,10 0.60 16.8 8.1
Hax 18560 558 178 ©.25 8.10 2200 2824 0.130 1.50 5.0 3.10 2.00 1.47 0.23 1.33 24.3 11.2
7.90 B8.10 1824 2205 0,070 1.25 3.0 4.70 1.11 1.02 0O.14 0.85 20.0 8.5

Medlan 1612 510 150
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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.WKI1 in Figure 1). These tags setve 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 sampling and analytical variations, one would expect te find random
differences in results between two agencies with monitoring programs which are identical
with respect to sampling 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 sampling methods or analytical methods. Tt 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 teo identify agency-related biases in the data
set. Four series of contrasts have been performed using data from the Scuth Lake
station:

1) D&S vs. DOH, Surface (0-1 meters)
) D&S vs. UFI, Surface (0-3 meters)
3) DOH vs. UF], Surface (0-1 meters)
“@) D&S vs. UFI, Bottom (12-20 meters)

. 'The first step is to retrieve all data for a given water quality component, agency, and
depih interval. The sampling 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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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;

) 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, log,, 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 § indicates that chloride values
reporied by DOH ("Stratum 2"} tend to be lower than values reported by UFI ("Stratum
17), 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 5
Contrast of UFl and DOH Epilimnetic Chloride Measurements
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Table 6
Agency Contrasts Based upon Data from Onondaga Lake South Station
BIAS BIAS (%)
MEDIANS AG2 - AGt AG2 - AG1 P-LEVELS

VAR VAR2  AGH AG2 DEPTHS FIG YEARS COUNT SCALE AGY AGZ  MEAN MEDIAN MEAN MEDIAN T-TEST SIGN T

Do Do D&S DCH 0-1 1 75-80 21 LINEAR 6,90 9.90 3.14 2.40 87% 29% 0.001 0.010
Do DO UFIL DOH 0-1 2 78-81 24 LINEAR 10.92 11,00 1.31 1.68 12% 15% 0.066 0.102
Do Do D&S UFI 0-3 3 78-81 39 LINEAR 7.55 9,22 2.50 1.52 30% 18% 0.000 0.006
0o 0o D&s UF1 $2-20 4 78-81 40 LINEAR 2.35 0.00 -2.05 -1.90 -174% -162% O.000 0.000
TEMP TEMP D&S DCH 0-1 S 75-81 21 LINEAR 22.00 23.00 1.82 1.00 8% 4% 0,000 0.00t
TEMP TEWP UFI DOH 0-1 6 78-81 256 LINEAR 22.10 23.00 0.87 0.00 4% 4% 0.007 0.164
TEMP TEMP  D3&S UFI 0-3 7 7881 43 LINEAR 20.25 20.55 0.83 0.35 3% 2% 0.007 0.274
TEMP TEMP  D&S UFI 12-20 8 78-81 42 LINEAR 13.00 10.49 .2.83 -2.68 -22% -23% 0.000 0.000

CL cL D&s DOH 0-1 9 80-90 26 LINEAR 713 522 -218 -G8 -34% -11% 0.010 0.000

ct CL UF1 DOH 0-1 10 80-90 38 LINEAR 805 563 -148 -87 -25% -17% 0.004 0.000

COND COND D&S DOH 01 14 81-88 14 LINEAR 3585 1195 -2246 -2300 -84%  -96% 0.000 0.001

COND  COND2S DOH DOH 0.1 15 81-88 28 LINEAR 1388 3771 2042 1783 70% 69% 0.000 0.000

PHF PHF D& DOH 0-1 16 75-80 40 LINEAR 7.70 7.80 0.23 0.21 3% ¥% 0.011 0.033

PHL PHL VUFL DOH 0.1 7 78-90 51 LINEAR 7.98 8.00 0.04 -0.01 0% -0% 0,404 0,777 i

PHF PHL DS UFI 12-.2¢ 21 78-81 42 LINEAR 7.70 7.17 -0.64 -0.36 -9% -5% 0.000 0.000 ~
L)

TP ™ D&S DOH 9-1 23 90-90 5 LOG -1.180 -1.260 -0.152 -0.100 -20%  -21% 0.042 0.025

TP TP UF1 OOH 0-t 24 86-90 23 LOG -1.031 -1.125 -0,080 -0.136 -17%  -27% 0.049 0.007

TP TP Das UFI 0-3 25 90-90 14 LOG -1.060 -1.011 -0.015 0.003 3% 1% 0.718 0.78¢

TP e D&S UFI 12-20 26 90-90 14 LOG -0.463 -0.436 0.024 0.035 6% 8% 0.289 0.109

HO3-H NO3-N D&S OOH

0 32 80-90 25 LOG 0.021 -0.086 -0.116 -0.028 -23% -8% 0.005 0.028
NO3-N HNO3-N UFI DOH 0

0

1

1

1 33 86-90 15 LOG 0.150 0.000 -0.087 -0.150 -18%  -29% 0,389 0,005
3 34 88-90 37 LOG 0.104 0.094 0.015 0.009 4% 2% 0.331 0.869
2-20 35 88-80 20 LOG -0.0411 -0.025 0©.094 -0.003 24% -1% 0.537 0.655

NO3-N NO3-N D&S UFL
NO3-N NO3-N D35 UF1

NH3-N NH3-N UF1 DOH 0-1 40 88-90¢ 16 LOG ¢.256 0.230 -0.09t1 -0.042 -19% -9% 0.022 0.012
NH3-N NH3-N D&S Dor 0-1 41 87-90 13 LOG 0.087 0.041 -0,098 -0.051 -20% -11% 0.082 0.162
NH3-H NH3-N D&S UFL 0.3 42 88-80 39 LOG 0.203 0,300 0.038 0.03 % 7% 0.015 0.057
NH3-N NH3-N D4S UFL 12-20 43 88-90 39 LoG 0.568 0.589 G.046 0.044 1% 10% 0.001 0.000

TKN TKN D&s DOH -1 44 87-90 13 LOG 0.387 0.279 -0.160 -0.163 % -M% 0.010 0.052

0
SECCT SECCI D&s DOH 0 45 77-80 12 LOG 0.176 -0.171 -0.319 -0.207 -52% -48% 0.000 0©.001
SECCI SECCI UFI DOH 0 46 78-80 19 L0G -0.01¢ -0.125 -0.108 -0.071 -22% -15% 0.013 0.029
SECCI SECCI DS UFI 0 47 78-80 25 L0G 0.176 0.000 -0.205 -0.176 -38%  -33% 0,000 0.000
S -] D&S UFL 12-20 50 86-90 43 LINEAR 3,20 5.33 3.26 1.78 76% 41% 0.000 0.004

Notes: Figure numbers refer to diagnostic plots in Appendix F (entire record)
Statistics refer to specified year range.
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and results of hypothesis tests. In situations where diagnostic plats 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 log,, 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:

@

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 1I (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/l,
Figure F-3) and DOH data (1977-1981, median bias =
-2.4 mg/l, Figure F-1),

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

() 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 reporied in the 0.5
to 5 mg/liter range under severely reduced conditions
indicated by the presence of hydrogen sulfide; UFI
reported summer-mediar 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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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). ' q8 N
D&S Dissolved Oxygen, Small Positive Bias in Hypolimnion,{9731988.

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 mgfiiter) 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
(Hydrelab 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 betweea 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 morningfearly 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)0

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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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 vnits). 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 bypolimnetic 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 mgfliter 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, 19811988, (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.

Total Phosphorus, DOH < D&S and UF1, 1986-1990, (Figures F-
23,24,25,26).

A relatively short period-of-record is available for comparing total
phosphorus measurements (1986-1990 for UFT & DOH aad 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%).

Nitrate Nitrogen, DOH < D&S and UFL 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,

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 Jower than those reported by D&S (1988-1990, median bias = .05 log
vnits 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 Jog
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,

Total Kjeldahi 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.

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 urits 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.

(13)  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 (Totat
P, Ammonia N, Nitrate N, Kjeldahl N) and chloride concentrations reported by DOH
tend to be lower than those reporied by D&S and UFL. 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,
sintce 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; Lofiis 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, inflnenced 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 ia 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 uaderlying 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 Jevels 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 @ if there is no
underlying trend in the data. The VS statistic represents the variance of § 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 seasoas {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 - Q-6 meters
Alkalinity (mg/l as CaC03), Total Observations = 351

Medians by Month and Year

Month
Year 4 5 € 7 8 9
81 150.5 106.0 94,0 71.5 56.5 62.0
82 174.0 1587.5 106.0 128,0 87.5 79.5
83 151.5 147.5 98.0 68.0 67.0 €8.0
84 145.0 148.5 106.0 90.5 96.0 104.0
a5 164.5 147.0 100.5 79.0 @82.0 67.0
1 168.0 1386.5 118.5 106.5 107.0 114.0
a7 188.0 178.0 142,5 127.5 113.,5 122.0
a8 192.5 170.5 168.0 149.5 113.0 135.5
89 194.0 188.0 186.0 175.0 130.5 125.5
20 200.0 197.5 204.0 169.5 160.5 149.,5

Counts by Month and Year

81 6 6 6 6 6 3
82 6 6 6 6 6 6
83 ] 6 3 6 - 6 6
B84 6 ] 6 6 6 6
a5 ] ] 6 & ] 6
a5 6 8 & 6 6 )
87 6 3 6 ] 6 &
8o 6 6 6 & 6 6
89 6 & ) ] 6 6
90 6 & & 6 6 )
Seasonal Kendall Test Trend 2-Tailed
Month  HNobs HNyrs s ¥S Median Slope Ra Sig
4 60 10 33.0 125.0 171.0 6.00 L1594 L0042
5 57 10 25.0 125.0 153.0 7.62 -.17 .0318
6 57 10 38.0 124.0 112.3 12.00 614 0009
7 60 10 29.0 125.0 117.0 12.93 .140 L0123
8 60 10 37.0 125.0 101.% 9.20 -.417 .0013

9 57 10 39.0 125.0 109.0 .33 -7 .0007
all 351 i¢ 201.0 749.0 129.3 8.16 .400 .0000 a
wjcov 351 10 201.0 3966.3 129.3 9.16 .400 .0015 b

ch12 Test for Homogeneity of Trend = 1.26, Prob =  ,939
Missing Value Frequency = 0.0%

KEY:
S = Sum of Scores for Paired Contrast of All Samples within Each Month
+1 : later observation higher
-1 : earllier observation higher
0 : values equal
Vs = Variance of 8§, from Mann-Kendall Yest (Hirsch et al.,1982)
Median = Median Observation For Season (Month)
Slope = Median Slope for All Observation Pairs within Each Month (mg/) / yr}
Trend = Slopefledian = 9.16/1258.3 x 100% = 7.1%/yr
Ra = First-Order Serlal 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 { éiweekly 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 3 0-6 Meters, 12-20 Meters, 0-20 Meters

3 Time Intervals s 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 moath 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 conditicns with respect to
phosphorus species, chlorophyll-a, phacopigments, 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 ia alkalinity (10-
Yr, 5-Yr) and lab pH (10-YT) are indicated.

Trend maguitudes 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 vpon 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%/yr) 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 Seascnal Kendall Tests for Trend
April-September, Onondaga Lake South Statlon Epllimnion

v+vssq.Longterm Trends...... .....5-Year Trends......
Agency D&S D&S UFI DOH D&S UFI DOH
Depths (m) 0-6 0-6 0-6 0 0-6 0-6 0
Period 68-90 81-90 78-90 75-90 86-90 86-90 86-90
TEMP (0) (0) -- - 0 0 o
DO (++) {0) 0 0 0 - 0
BOD - .- -
COND .- -- (=) .- (0)
COND (25) .- -
CL .- .- -- - -- -- -~
ALK - ++ + ++ ++
PH L ++ + 0 0
PH F . 0 0 + 0
TKN - 0 0
ORG-N - - -
NH3-N (] + )
NO3-N ++ ++ o 0 0
NO2-N + 0 0 0 0
TP 0 - .-
TDP - --
TIP -- .- .-
s TIP - - .-
0-P04 .. 0 --
S ORTHO P -
TN/TIP ++ ++ ++
SECCHI 0 ++ ++ ++ ++ + +
CHLOR - -- - 0 0
PHAEOPIG -- “- . - 0
blank insufficient data (< 5 years)
0 no trend indicated, p > .10
+,- incr., deer. trend, p < .10, (Hirsch et al. 1982)
++,-- diner., decr. trend, p < .10, (Hirsch & Slack 1984}
() trend analysis possibly influenced by rejected data

Trend Statistics and Plots Shown in Appendices G & H
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Table 9

D&S Data - Lake South Station

Trend Magnitudes ( % / year )

YEARS = 1968-1990 = Period of Record

MONTHS

DEFTHS

ALK

PHAEOPIG
5 TIP
SECCI
TEWP

TIP

TN
TN/TIP

MONTHS

DEFTHS

ALK
BOD
CHLOR
CL
COND
Do*

F TEN
NH3-N
NO2
NO3
0-PO4
ORG-N
PART TKN
PH F
PHAEOPIG
8 TIP
SECCI
TEMP
TIP
TKN
TN/TIP

4-9 4-9 4-3 10-3 10-3 10-3
SUMMER SUMMER SUMMER WINTER WINTER WINTER
0-6 12-18 0-18 0-6 12-18 0-18
EPIL HYPOL ALL  EPIL HYPOL ALL

-0.8
-1.8 -2.0
-2.6 .3.83 -3.% -3.1 -3.7 -3.4
-2.3 -2, -2.9 -2, 3.2 -3.0
3.2 2.9 4.8 6.3 4.8
2.5 3.1 -2.9
7.7 7.2 8.7
6.3 4.6 9.5 16.6 12.6
-19.3 -4.9 -13.8 -10.8 -10.4 -9.9
-11.4 -10.0 -8.4 -11.6 -16.1 -12.7
-8.9 -5.6 -5.1
-5.5 «8.7
-13.3 -5.5 -11.8  -8.4 -12.1 -9.6
-2.8 -2.,2 -2.5
7.9 5.6 7.6 7.8 8.6 8.8
YEARS = 1981-1990 = Last 10 Years
4.9 4-9 4-2  10-3 10-3 10-3
SUMMER SUMMER SUMMER WINTER WINTER WINTER
0.6 12-18 0-18 0-6 12-18 0-18
EPIL HYPOL ALL  EPIL HYPOL ALL
6.9 3.6 6.6 4.7 5.1
-6.7 -6.3
-16.7 -+12.9 -183.8 +16.0 -15.4 -16.4
-13.1 -13.3 -13.5 -i2.8 -14.5 -15.7
-5.4 9.9 -10.5 -12.4 12,1 -12.7
-12.0 -4.4
-0.0 -4.5
3.1
-7.5
-¢.6 -10.0 -10.0 -15.0 -16.4 -16.8
-16.1 -18.8¢ -15,3
6.9 6.9 5.6 5.6
-6.2 -13.5
8.4 5.2

For Test Hesults with p,<.1

1-12
ALL

0-6
EPIL

1.
Cﬁ!\’l\)@
o by -

> o

1-12
ALL

0-8
EPIL
6.3
-5.7
-15.5

-13.0
-10.0

-10.6
-15.1
5.9

5.8

1-12
ALL

12-18
HYPOL

3.7
-11.5

«18.3
-10.1

'1205
-13.1

{Hirsch & Slack, 1984)

1-12
ALL

0-18
ALL
6.1

-5.0

-13.2

-13.5
-10.6

-10.0
-11.9
5.9
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Table 9 {(ci.)
Trend Magnitudes vs. Variable, Period, Depth Interval, and Season
D&S Data - Lake South Station

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

YEARS = 1986-199C = Last 5 Years

MONTHS 4.9 4-9 4-¢  10-3 10-3 10-83 112 1-12 1-12
SUMMER SUMMER SUNMER WINTER WINTER WINTER  ALL ALL ALL

DEPTHS 0-6 12-18 0-18 0-6 12-18 0-18 0-6 12-18 0-18
EPIL HYPOL ALL EPIL HYPOL ALL  EPIL HYPOL ALL

ALK 9.3 5.4 5.8 4.4
BOD -20.0 -0.0 -16.7

CHLOR

cL -18.1 -18.4 -18.2 -14.3 14,5 -13.8 -15.9 -17.6 -18.0
COND -1t.1 -15.7 -11.8 -10.4 -15.0 -10.8 -10.7 -15.5 -11.4
DO* -12.8

F TKN -29.6 -27.2 -26.8

NH3-N -14.8 .28.3 -29.8 -29.8 -16.9

NO2 -3.7 -3.0
NO3 36.4 47.5 45.8 19.1

0-PO4 -25.7 -21.4 -15.0

ORG-N -27.2 -24.8

PART TKN -23.0 “17.1

PH F

PHAEOPIG

S TIP -23.0 -20.3 -24,2

SECCL 11.8 1.8 7.7 7.7
TEMP 5.5 3.6 7.4 3.6 5.6

TIP . -20.9 -12.5 -19.6 -18.6 -13.1

TKN -13.9 -27.1 -16.5

TN/TIP 19.3 13.1 14.3

* Results Tor DO inTluenced by instrument changes (see text).
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Table 10 ;
Trend Magnitudes vs. Varlable, Perlod, and Station
DOH Data, April-September, Surface

YEARS = 1975-1990 = Period of Record

STATION 21 ee
Marina Park

ALK

CL «7.0 -6.7

COND* -7.5 -6.9

COND25 -5.4 -5.2

Do

DS -4.4 4.5

NO2

NO2-NO3

NO3

PH F 0.3

PH L

SECCI 3.t

TEMP -0.6 0.7

TURB -3.8

YEARS = 1981-1990 =

STATION 21 22
Marina Park

ALK 8.9 8.9

CcL -17.7 -19.1

COND*

COND25 -11.9 -12.7

-4.7 -4.6

DS -11.2 -12.5

noz2

'NO2-NO3

NO3

PH F

PH L

SECCI 10.0 9.8

T-P

TEMP

TURB -6.,9

YEARS = 1986-1980 =

STATION 21 22
Marina Park

ALK 8.2 8.2

cL -19.6

COND*

COND25 -12.7

Do

DS -10.6

NOZ

NO2-NO3

NO3

PH F

PH L

SECCI

T-P

TEWP

TURB

=10.7
-10.5

* Field conductivity

23 24
Ley Metro
-6.4 -6.1
7.0 -8.1
-4.8 -4.1
4.1  -3.9
0.2

2.2 4.9
-0.5

-3.1 -4.3

Last {0 Years

23 24
Ley Metro
8.9 5.9

-21.5 +25.4
-12.0 -15.5
-5.4 -3.9
-12.2 -15.3
-0.5

5.3 6.1

Last 5 Years

23 24
Ley Metro
8.7

-8.,2
1.0 -7
-12.4 -6.0

25
Beds

-7.1
-8.1
-5.3

4,2

25
Beds
8.8
-19.0
-13.8

-5.4
-13.2

7.2

25
Beds

-17.9
-12.4
-10.3

26 27
Lakelnd Maple
2.9 3.1
-8.3 -6.8
-9.3 -8.0
6.3 -6.0
-5.4 -4.,9
0.2

1.8
0.6 0.7
26 27
Lakeind Maple
8.9 7.7
-18,5 -17.9
«11.8 «12.9
-3.6
«12.0 -11.6
26 27
Lakelnd Maple
8.8 7.7
«14.0
-11.7 -15.6
-9.4 -12.5
1.2

{Hirsch & Slack, 1984)

28 29
Outlet Hiaw
2.7 3.4
-8.7 -6.7
-7.6 -B.0
-5.0 -5.6
-4.2 -4.6
-0,8 -0.8
-2,2 -2.2
28 29
Outlet Hiaw
7.6 8.7
-17.0 -17.8
-11.9 -11.9
-11.8 -12.1
5.0 7.3
-4.3 -6.1
28 29
Outlet Hiaw
6.8 8.4
-15.5

-14.3 -11.7
-9.9 -11.41

results influenced by rejected data (see text).

30
South

-6.3
'7 09
-5.4

‘402

3.5

a0
South
8.7
-21.9
-12.9

-3.5
-12.9

8.5

30
South

<10.8
1.1

-10.1

-14.0

ALL
ALL

-6.8
-7.7
-5.3

-4.3

2.3
-2.2

ALL
ALL

-12.9
-12.0

-10.3
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Table 11
Trend Magnitudes vs, Variable, Period, Depth Interval, and Season
UFI Data - Lake South Station

Trend Ragnitudes ( % / year )
For Test Results with p.<.1 (Hirsch &_slack, 1984)

WONTHS 4-9 4-9 4-9 t0-3 10-3 10-3 1-12 1-12 1-12
SUMMER SUMMER SUMMER WINTER WINTER WINTER ALL ALL ALL

DEPTHS 0-6 12-20 0-20 0-6 12-20 0-20 0«6 12-20 0-20
EPIL HYPOL ALL EPIL HYPOL ALL EPIL HYPOL ALL

YEARS = 1978-1990 = Period of Record

CHLA-L -19.8 -13.8 -15.7 -14.4 -15.8
oL -13.7 -13.0 -16.2 -17.8 -14,3 -18.6 -14.3 -13.1 -16.8
Do +0.0 +0.0 +0.0 4.0
FE -7.6 7.4 «10.9 -11.4 7.1 -7.0
PH L 0.5 0.6 0.5 0.4 0.6 0.5
PHAEDQ-L

8 -13.5

SECCI 3.6 3.6 3.4 2.4
TEMP «1.4 «0.3 «1.6
YEARS = 1581-1990 = Last 10 Years

CHLA-L

CL .22, .28.9 -24.3 -20.6 -26.,9 -22.9 -22.4 -28.9 .24.7
Do +0.0 6.2 13.2 +0.0

FE -4.9 -8.2 -11.8 -11.4 -5.7 -8.3
PH L G.8 0.8 0.7 0.7 0.8 0.7
PHAEO-L

S -28.4 -25.3 -32.6 -30.2
SECCI 5.4 5.4 5.2 5.3
TEMP -2.3 -0.8 -2.7
YEARS = 1986-1990 = Last 5 Years

CHLA-L

CL -t7.5 -19.6 -18.9 -20.1 -17.3 -19.5 -18.6
Do +0.0 +0.0

FE -4.4

PH L

PHAEOQ-L

s -51.1 -52.% -46.1 -55.3 -57.1 -59.0
S OATHO -10.5 -42.7 -14.,2

SECCI

T-P -10.7 -35.5 -16.1

TDP -12.9

TEMP
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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
fllustrated 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<.1) were not detected
at individual depths for other water quality variables. The darkly shaded bars indicate
trend magnitude (%/yr) 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 resufts
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 oxXygen 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<.1) 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 resulis
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 (¢.g., detecting extreme events, dynamic modeling).

Figure 11 shows a longterm increasing trend in dissolved oxygen concentrations in
the Iake 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%/yr) 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 collecied by D&S and UFI near the lake bottom in Spring




-36-

Alkalinity
Trond {%/¥r}

e 12 8 4 & 4 T & Figure 10

Trend Magnitudes vs. Varlable,
Depth, and Sample Frequency
D&S Data, April-September

= 1981-1990
- Sipnifiownos Level
" 885 - Mrach & $lack (1994)
Chioride Total Inorganic P
Trong (% 7Y} Troed (% 7¥0)
3]
i’ i
3 3| i
i :
i i
b !
"
"
HNitrlts H
1?0!\5(0'?!\?! Trond L% 7 ¥r)

.- & ¥ D

fampin Bapth (metersl
kample Dapih {ritore}

"

Diasalved Oxygen Nitrate N
Trend (%4 ¥r) Trend tK/¥e)
“2F 20 18 =1 YA 12 -10 8 8 4 <2 O 2 4
=@
H
§ ]
£
13
2 o] rronenie Artiftact
? atrument Changs
12
-
"
o8t
Chlerophylli-s Organic N
Teend (R ¥e Teona t% 1Y)
I L I I I T T I 10
=
= )
5 H
g’ [
E- 3 £
§' a
i . -
gﬂ %13
" "
12 "

Monthly Sampling

Biweskly Sampling




HE B EE B N O SN B O BN BN @S SN IS B N BN WS o8
\

-37-

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 § 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 lead 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:

) 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.WKI1 ("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

Runoff - Onondaga Creek at Dorwin Avenue
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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:

n, =  number of years of monitoring
0, = number of sampling dates per year (growing season)
n, = number of depths sampled on each date within the epilimnion

The current D&S monitoring program employs n, ™ 13 (biweekly sampling for April-
September growing season) and n,~ 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).

CQu=u+a +a,+a
where,
G, = measurement for yeary, date d, and deptﬁ z (natural log scale)
u= longterm mean |
a, =  year effect (mean = 0, variance = V)
a;=  date effect (mean = 0, variancé =V,
3,= ﬂeplh effect + random error (mean = 0, variance = V,)

Since replicates are generally not available at a given depth, the depth and random error
terms are lumped. The required variance components (V,, V,, & V,) 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.WKI1 program (Loftis et al., 1991; Muskens & Kateman, 1978).

Estimated variance components for each variable and agency are displayed in
Figure 15, 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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Figure 15

Variance Components - Trophic State Indicators
April-September, South Station, 0-6 Meter Samples
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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 Vermonat Lakes,
Lake Champlain, Corps of Engineer Reservoirs, Minnesota Lakes, and other midwestern
Iakes). 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 chlorophyli-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, = [Vy/ng + V,/(n4n,)]F,
Ccv, = V»*

where,

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

CV, = coefficient of variation of geometric mean for a given year

F, = factor (< =1) accounting for positive serial correlation between adjacent
::;g;%l)mg dates, estimated from Equation VI, Muskens & Kateman

The first term in the equation for V, 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 n, years of sampling is given
approximately by: '

Vo= V,/n + [Vy/(gn)+ V,/(0ynsn) | F,

Cv, = v»
where,

V.= variance of the longierm mean estimated from n, years of sampling
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CV.= coefficient of variation of Jongterm 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 loagterm (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 (n, or n,). 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
chiorophyll-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 fow chlorophyll-a
concentrations reported by UFI during 1987 and 1988. Trend analysis plots (H-9) show
that UFI reported unusually high phacopigment 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:

® CV of Longierm 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

) Power = Probability of Detecting Change in Longtesmn Mean vs.
Magnitude of Change and Sampling Frequency (based npon 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




-46-

Figure 16 -
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Figure 17

Precision and Power vs. Sampling Frequency - D&S Total Inorganic P
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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 - UF| Total Phosphorus
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Figure 21

Precision and Power vs. Sampling Frequency - UF1 Chiorophyll-a
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Figure 22
Precision and Power vs. Sampling Frequency - UF| Secchi Depth
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frequencies. This rate of improvement is stronger than predicted based upon classical
sampling theory (~n"'?) 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 coelfficients 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 4 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 phaeophyiin, 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 Jess 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 temperatitre (.21 deg
C) and higher BOD (.58 mg/liter); these differences in hypolimnetic water quality are less
evident, however, in data collected after 1986. No significant differences between the
North and Scuth 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 DOH/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 25

Spatial Variations In Transparency
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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 1o 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 uatil 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 controlied primarily
by year-to-year variations. These applications are important becanse 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 ?

®) 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 chlorophyli-a or by increasing the chorophyli-a monitoring frequency from
biweekly (CV = 11-14%) to weekly (CV = 6-7%).

Q) 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.

@ Hourly Variations

Investigation of hourly variance components is preciuded 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 ammoaia 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
seaso1.
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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, chlorophyil-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. Coasideration 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 chlorophyli-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 UFIL

Paired sample contrasts indicate that field pH measuremenis 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.

@ 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.
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APPENDIX A
Index File Listings

AGENCY.WK1 - Agency/Investigator Index

LSTA.WK1 - Lake Water Quality Station Index
TSTAWK1 - Tributary Water Quality Station Index
USGS.WK1 - USGS Rydrologic Station Index
REMARK.WK!1 - Remark Code Index

PARAM.WK1 - Water Quality Parameter Codes
FLAGGED.WK1 - Flagged Water Quality Measurements
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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

ME&A Moffa & Associates

0BG 0’Brien & Gere, Inc.

Saw 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.)

ww William W. Walker, Jr., Ph. D. Thesis

LSTA.WK1 - Lake Water Quality Station Index

STATION DESCRIPTION AGENCY
1 D&S - Lake South D&S
2 D&S - Lake North Das
21 DOHO1 - Marina DOH
22 DOHOZ2 - Lake Park DOH
23 DOHO3 - Ley Creek Do
24 DOHO4 - Metro STP DOH
25 DOHOS - Waste Beds DOH -
26 - DOHOG6 - Lakeland DOH
27  DOHO7 - Maple Bay poH |—",
28 DOHOB - Sawmill DOH :
29 DOHO9 - Hiawatha DOH
30 DOH10 - Lake South COH
a1 DOH11 - Fort DOH
32 DOH12 - Ley Creek DOH—
41 UFI - Lake South UFI
42 UFI- Lake North UFI

TSTA.WK]1 - Tributary Water Quality Station Index

STATION CODE DESCRIPTION LOCATION
METRO 609 Metro STP Effluent Metro STP
ARBOR 951 Harbor Brook Hiawatha
ALLIEDF 952 Allied Chemical Discharge East Flume
CRUCIBLE 953 Crucible Steel Discharge Rt 48
NINEMILE 954 Ninemile Creek Rt 48
OUTLET2 955 Lake Outlet 2 Feet Depth Outlet
CUTLET12 956 Lake Outlet 12 Feet Depth Outlet
LEY 957 Ley Creek Park
SPENCER . 958 Onondaga Creek Spencer St
DORWIN 960 Onondaga Creek Dorwin Ave
ARBORJ), 961 Harbor Brook Velasko Rd ™
ALLIED 962 Allied Chemical Intake Allied Chem




A-2

USGS.WK1 - USGS Hydrologle Station Index

WATER-YEARS
STATION CODE DESCRIPTION FIRST LAST
DORWIN 04239000 Onondaga Creek at Dorwin Avenue 1952 1990
SPENCER 04240010 Onondaga Creek at Spencer St 1971 1990
LEY 04240120 Ley Creek 1973 1990
HIAWATHA 04240105 Harbor Brook at Hiawatha Blvd 1971 1990
LAKELAND 04240300 Ninemile Creek at Lakeland 1971 1990

ONOND 04240495 Onondaga Lake Water Surface Elev 1971 1990

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
Value Likely to be in Error

Value Known to be in Error

Value Questioned

8T (DOH Bacteria)

BG (DOH Bacteria)

WODCDAY

Second Character - Remark Codes Added In Screening Process

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

cy
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
NO2
NO2-NO3
NO3
ORG-N
0-P04

P COLI
PART TKN
PART TOC
PB

PH F

PH L

* F % % % % *

* »

* R ¥ * % ¥

DESCRIPTION

air temperature

alkalinity to pH 4.5
alkalinity to pH 8.3

biomass

5-day biochemical oxygen demand
calecium

cadmium

methane

chlorophyll-a lorenzen method
chlorophyll-a parsons method
chlorophyll-a ( d&s )

total chlerophyll parsons method
chloride

cloud cover

carbon dioxide

conductivity (field)
conductivity at 25 € (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/)l as cacod
mg/l as caco3
mg/l
mg/l
mg/l
mg/l
mg/l

ug/l

ug/l

ugfl

ug/l
mg/l
percentage
mg/l
micromhos
micromhos
mg/l

mg/l

res. wind dir
mg/l

mg/l
mg/l
#7100 ml
#7100 ml
activity
#1100 ml
mg/l
mg/l
#/100 ml
mg/l

mg/l

mg/l

nfa

feet

mg/l

ug/l

ngfl
mg/l
mg/l

mg/l
mg/l

mg/l

mg/l

mg/fl

mg/l

mg/l

mg/l
#/100 ml
mg/l

mg/l

mg/l

-log [h+]
-log [h+]}
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PARAM.WK1 - Water Quality Parameter Codes (ct.)

CODE DESCRIPTION UNITS
PHAEQOPIG *  phaeopigments (d&s) ug/l
PHAEQ-L *  phaeophytin - lorenzen method ug/l
S *  sulfide mg/l
§ ELEC * sulfide activity, ion-specific elec -log [S=]
S ORTHO P *  soluble ortho phosphate as p mg/l
S TIP *  soluble total irorganic phos as p mg/l
SECCI *  secchi depth meters
8102 silicon dioxide mg/l
S04 *  sulfate mg/l
TC total carbon mg/l
TDP *  total dissolved phosphorus as p mg/l
TEMP *  water temperature deg C
TIC total inorganic carbon mg/l
TIME time of sample collection hhmm
TIP *  total inorganic phosphate as p mg/l
TKN *  total kjeldahl nitrogen mgil
T0C total organic carbon mg/l
TS total solids mg/l
TSS total suspended solids mg/l
TURB turbidity ntu
TVS total volatile solids mg/l
T-P *  total phosphorus as p mg/l
VSSs volatile suspended solids mg/l
WIND 10-day avg resultant wind speed miles/hour
ZN zine mg/l

* data screened {others included in files but not screened)
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APPENDIX B .
Data Inventorles

Lake Sample Counts by Year and Agency

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

Sample Counts by Variable and Year - DOH Data
Statistical Summary - DOH Data

Sample Counts by Variable and Year - UFI Data
Statistical Summary- UFI Data







YEAR
68
69
70
7

72"

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
Q0
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Measurement Counts by Year and Agency

4823

TOTAL 99790

'AGENCY
DOH

COoOOO0OO0OQQ

1353
1644
1749
1653
882
883
840
722
1146
1095
1008
1068
1521
1224
1577
1840
19685

3826
7019
11127
6532
8756
8125
66293

TOTAL
4734
15780
5211
1739
4378
3406
8199
3450
agso
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

VARTABLE TOTAL 88 60 70 T 72 73 ™ 15 T8 77 78 M9 80 81 B2 B3 B84 B5 BS BT B3 80 90
AIR 192 50 93 12 o 21 16 Q ] 0 a o 0 0 1] o 1] 0 o 0 0 0 ] o
ALK 8541 268 S87 258 D1 143 119 NP 118 95 111 105 105 84 131 112 112 119 147 154 140 140 140 140
BI0M 549 48 280 &7 15 71 68 0 o 0 0 0 o 0 o 0 0 o 0 0 a Q o o
80O OS5 203 538 243 77 143 119 1S US98 111 105 105 A4 138 112 112 119 147 154 140 140 140 140
CA 2036 152 526 20 98 143 56 TGO £ 41 82 62 &) 22 138 112 112 119 147 154 140 140 140 140
€0 1204 0 o [ 0 0 0 o O 41 64 62 B5) 28 138 112 112 N9 147 AA S0 B0 A0 8O
CHLOR 1319 0 0 o D 84 M 97 50 O 104 101 105 54 T4 0 0 88 8 80 T8 M B0 B
ct FSO5 IN BT 246 IT 143 119 119 118 9B 131 105 105 B4 138 112 112 119 147 154 140 140 140 140
co2 2706 o e 0 63 143 119 119 NT 98 110 105 104 64 408 111 111 118 147 154 140 140 140 139
COND G824 578 250 48 143 119 119 o 76 111 42 o 0 $38 12 112 19 147 154 140 140 140 139
CR 2381 2 454 142 B84 143 119 7D 63 41 64 02 53 28 138 112 112 119 147 886 B0 B0 B0 B0
(] 2020 165 526 142 98 143 119 TO 63 41 64 62 00 28 138 112 112 119 147 82 B0 B0 B0 RO
IR 11 60 92 12 o 21 16 I+ Q L4 L] o 0 o 0 0 ] 0 0 0 0 0 o 0
o 3406 290 582 230 63 143 119 119 116 98 111 105 105 B4 104 106 112 119 147 154 140 140 140 129
00 (W) A0 0 ] 1] L] Q 0 0 o 1] Q L] 0 0 104 112 104 0 a9 ] ] o o 0
0S 478 T4 359 45 L] 0 0 /] 0 0 0 o 0 o o ] 1) 2 0 0 o o 0
ECOLI 229% 0 20 20 0 143 N7 105 1] D 105 08 62 TT 138 OS2 100 M2 14T 142 140 14D 140 140
F 198 0 198 1] o 0 1] 0 Ly 0 0 o a 1] 1] 0 0 ] 0 Q o 0 Q
F COLY 1710 0 1] o 0 0 0 Q O 14 105 98 96 83 135 103 112 112 147 148 W0 140 140 139
F NI -N 50 0 1] 1] 0 0 0 0 o 30 19 Q o 0 1 o ] o -] Q 1] 1] 1] 0
F ORG-N 20 0 1] L] +] s} 0 0 o 30 0 o 1] 1] 0 o 0 L] o Q Q 0 0 1]
F STHEP 1497 0 1] L] +] 0 +] 4] L] 0 ) 0 95 82 130 105 112 112 147 148 140 140 140 140
F TKN 926 0 1] 1] 0 0 0 0 O 20 28 24 27 48 01 O4 62 S8 B a0 B0 A 89
F TG 72 0 0 o 0 0 0 0 o 15 58 M 25 26 1 0 62 56 79 B8 PO B0 52 8D
fE 1310 185 497 155 98 143 119 70 @) 0 ) +] ] 0 o 0 L] 0 ] o +] 4] 0 o
GAGE a1s 0 Q Q -] 0 0 4] o 0 0 -] o 0 60 B4 112 0 21 1 20 20 20 0
HG 624 0 0 0 0 0 Q Q Q 0 o 0 0 o 0 0 64 63 B4 88 B0 B0 BO B
K 1274 1561 520 20 985 143 58 TO Q 0 o 0 ] 0 0 0 1] 0 ] 1] 0 0 ] 0
MG 139 97 419 229 91 143 55 &9 0o a5 o 0 0 o 0 1] 1] 0 o 1] +] 0 0 o
M TIT 06 526 155 0 -] Q 0 ] 0 o 0 0 o 0 o ] 0 o o -] +] 0 m
NA 2060 139 625 230 98 143 56 VO O 41 82 61 53 28 138 112 12 e 147 154 G Q140 140 .
N ¥ Q [ o 0 0 0 0 7 L] o 0 0 o 0 o L] 0 0 Q 0 o 0 N
N -N 25 668 523 120 ST 143 119 119 102 97 111 105 105 84 1389 112 192 119 147 154 140 140 140 140
w2 Iz S8 521 47 0 143 M9 119 101 97 111 105 105 84 138 112 112 119 147 154 140 140 140 140
NOJ M0 98 523 107 54 138 119 119 101 97 141 105 105 A4 138 112 112 119 147 154 140 140 140 14
0-FO4 2356 245 536 244 28 143 119 119 118 98 111 105 102 B4 138 112 112 119 147 128 140 140 140 140
ORG-N M2 98 E25 120 56 14D 119 119 102 97 111 104 103 B4 138 112 112 119 147 154 140 140 14D 140
PART TKN 023 0 0 1] 0 0 0 0 ] 9 13 Q 0O 3 60 64 64 63 03 82 80 BO B8O 80
PART TOC 15 0 0 1] +] +] 0 0 o 15 Q o o Q o Q 0 0 o 1] 0 0 0 ]
PB 1294 0 0 Q 0 0 0 0 0 41 64 62 &3 23 138 112 112 119 147 88 80 80 8O0 &0
PH F YT 228 601 251 TO 143 NP 119 N7 98 111 105 105 B4 138 112 112 119 147 154 140 140 140 130
PH L 1“4 0 0 1] Q 0 0 ] o 14 0 0 0 0 ] ] 0 L 0 [ 0 ] ]
PHAEOPIG 995 +] L] L] -] 0 0 ] o 0 1p4 100 105 54 74 Q o &8 ®4 B8 72 80 B0 &0
L] 1089 +] o L] 0 144 119 N2 o 0 0 Q o o 0 o 0 0 0 154 140 140 140 140
5 ELEC 199 o 155 L] 9 Q o ] L] 0 1] 0 L 0 0 0 o 0 1] 0 ] 0

S ORTHO P 484 1] 0 0 Q Q o ] 0 49 40 0D 63 48 B0 64 B84 88 0 0 0 0 o 0
5 TIP a9 o Q L] i} ] 1] 1] 0D 49 48 0O B85 48 80 64 64 60 B4 72 BOD 7O 8 TV
SECCT €35 28 72 18 3 19 18 18 D12 13 15 14 12 18 13 18 17T 21 22 200 W N 20
§102 031 0 34 244 77 142 M9 19 11& 98 11 98 105 &4 128 112 12 119 147 154 140 140 140 140
504 G4 199 50 251 TE 143 119 119 N8 77 110 98 105 7T 138 112 112 119 147 154 140 140 140 140
T-P 140 L] ] L] 0 [+ 0 o 1] 0 Q o o 0 L] 0 ] 0 L] 0 ] 0 0 140
7€ ard 0 L 0 143 112 119 0 0 0 o o 0 0 ] ] 0 o Q -] 0 ] ]
TEWP 2496 M4 559 224 B4 44 119 M9 111 98 104 105 105 84 121 12 112 119 147 154 140 140 140 129
TIc 1406 1] ¢ 1] 0 143 112 119 0 T8 102 103 1M &4 1] 0 62 56 B0 B0 B8O 52 T2
TIP JN5 200 S26 244 VO 143 119 NS 118 95 111 105 105 B4 138 112 112 119 147 128 140 140 140 140
TEN 329 08 S23 121 83 143 119 1% 102 &7 111 104 103 B4 138 112 112 419 147 154 140 140 140 140
To¢ 1431 0 0 0 0 143 119 19 075 2 102 11 ) B 0 62 52 B84 B3 80 &0 52 80
T8 1426 205 059 48 ] 0 1] o 1] 0 Q ] 0 49 B) 24 &4 8B B4 BE B B0 B0 B0
188 1302 74 358 45 0 0 L] ] 0 0 9 1] 0 48 g0 64 64 &9 B4 8% 820 80 B0 8O
™S 809 ] 0 0 ] 0 ] ] 0 o 1] o 0 4% 75 64 64 48 B4 85 BO B0 B0 B0
vas 81z 0 0 0 o o 1] o 0 ¢ 1] o O 43 76 64 64 b B4 B3 8D 80 80 80
WIND 192 50 93 12 o 21 18 ] 0 ¢ 0 o ] 0 0 0 1] 0 Q L] 0 0 0
2N 2120 148 525 {585 o 1] o 0 0 a1 84 62 83 28 138 112 112 119 147 BB B0 BQ B0 BD
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VARIABLE
cH4
CHLA-L

CHLA-P
CHLY-p

FE
NH3-N

PH L
PHAED-L

)
8 ORTHO P
BECCT

T-P
TEW

Sample Counts by Variable and Year - UFI Data

TOTAL 78 79 B0 ®1 82 B3 B4 B3 B3 B 88 g0 W
318 1] 0 Q 0 Q 0 1] 0 0 a 0 153 165
2523 ¥s2 0 4] 0 Q Q D 224 245 690 207 277 487
1728 0 Q 1] [1] 0 1] 0 0 0 718 207 277 A%
1724 0 4] 0 4] Q 1] a 1] 0 T4 207 217 466
6330 3586 0 1143 740 0 1] 0 589 806 1234 543 355 402
11021 2200 M7 1205 777 204 0 0 800 1133 1358 700 1388 o972
1167 ] 0 ¢ 13 1] 0 0 23 246 0 138 143 168
1180 0 0 ] 4] 1] 0 0 o 1] 0 498 330 M2
1162 ] o i ] 4] 0 1] 4] L] a 0 500 330 832
1078 Q 1] 0 0 1} 0 1) ] Q 0 417 N0 M
5823 351 45 1208 T2 ] 0 O 570 687 0684 455 G542 500
2567 352 1] 1) 0 [+] 1] 0 225 279 T 287 277 466
15068 0 Qo 21 15 [+ 1] 0 200 20 152 157 169 170
2209 0 o 0 1] 1] 1] 1} Q0 558 487 1899 M4 &M
580 113 18 43 35 10 1] a 27 MM T Bt 100 50
502 1] Q 0 [} Q Q o a 1] Q 0 207 203
2809 1] Q 4] 0 Q [+] 1] 0 539 1155 247 ara 955
787 ] 1] 0 ] 0 o) 1] 0 88 453 88 B85 68
21251 4542 675 2419 1817 519 [} O 1149 2172 2768 1341 2671 1481
Statistical Summary - UFT Datsa
----- counts -enes
total remark =) mean wtd dov minimum naxinum gecnaan ov
s 0 AT 1.98) 177 +0000 7.530 1,547 K-k ]
2523 [} 20t 16.95 26.02 0000 739.7 10,05 2.325
1726 Q 2 .1 21,58 0000 420.7 13.38 1.113
1724 o 17 27.65 3.1t . 0000 484.0 16,82 1.149
8380 o 0 1197, 828,2 229.86 20667, 1027, .569
11021 o 582  4.6862 4,564 0000 21,58 §.902 JT42
1187 o 138 4952 Sro2 L0000 3.580 8.5 ] 934
1160 o 1 3,108 1.6874 0000 10.53 2.540 1]
1182 o 215 L1348 A582 . 0000 L7893 JS520E-0% 1.288
1078 ] 0 9780 TN D000 4.070 1.008 839
5823 0 g9 T.60 3708 4,450 4.930 7.504 048
2587 0 329 14.09 26.31 0000 457.0 7,755 1.530
1506 Q 376 &.T10 8,088 0000 51.80 5.000 1.751
2209 Q 22 .2190 B8] 0000 2,828 +S132E-01 2.47
5§80 0 9 1.380 9208 3000 7.000 1,201 490
§02 0 0 158.4 19.04 94,55 2T7.7 155.1 131
2809 o Q L3032 L3050 JAS80E-01 2,850 2010 889
787 o Q 2815 3081 LAMS0E-D2 1.9 Ll 1.364
1251 a 0 1.8 5.764 1500 30.00 12,49 .488
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C-1
C-3
c-5

c-9

C-10
C-13
C-19
C-20
c-28

APPENDIX C
Analytical Methods

D&S Methods - 1968-1969 Baseling Study

D&S Methods - 1970-1975 0’Brien & Gere (OB&G)

D&S Methods - 1976-1980 Stearns & Wheler (S&W)

D&S Methods - 1981-1984 Calocerinos & Spina (C&S)

D&S Methods - 1985-1986 Moffa & Associates (M&A)

D&S Methods

D&S QA/QC Results

1987-1990 Stearns & Wheler (S&W)

{1985-1990)

Notes on D&S Field Methods (Dissolved Oxygen & pH)

DOH Methods
UFI Methods







1968 - 1903 METHOOS

ONONDAGA LAKE STUDY - QUALITY CONTROL
DATA YALIDATICN TABLE

1968-1969 Baaeline Study

DETECTION STANDARD

EARAMEIER POTOEMCE LAR LEVEL REVIATION
[STANDARD METHODS, 12th ED.HS)
[1o] WinMed/azide moditicstion NO2 inteet Used ¥ 5.1 myL NO2 and 0BG NA 0.1 mi*
NN sunsg M <1 mg/. FeZs. Tarmion meihcd W Dlus cole, Tast ASAP
¥ notpreserve 48 hen with H2504 Asodium apide soln
e Waston-Stack oxygen meler <S-day Incubetion dard,  Proper OBAG NA NA
At i) Winkier standardizad uwm«mmmmmmuum
[sM219) (M of seed 10 be added per Ser'(l). NaSO4 destroys Chined,
SUFIDES Orion specitio jon electrode Visual method for approximate resulls:photometrio for eeacOBBA 005 mpl 5- NA
@M Totsl 5- inc. disscived H2S and HS-, plus acid-sol metal 1944
sulfides.  Dissolved S- is after suspanded solids d.
] Atomic Abgorbtion vAir-acetylens flame lor aspiration. Amount of Ngiht absarbeOBEO MA 13.5%"
{2)(9) S™ 129-7] (N diwctly proportional to [Mn} SiOZinterfers, nesd CaCO3 reagent
NG Aomic  Absorbtion sAlir-acetylons Tume for aspication Mg ch le WL2t08AG NA 10.5%
{23(4) ISM 129-A] {N) PO4 interiers, requives La203 a8 eagent.
™ fectrods metsr (Photovol)«giass siecirodes ubed, Duffers: pH 822 and pH 4 M 20C  ORAG NA S Dev; 0.09
K233 M- (7)
NOO-N Dirsct  nesslerization AR Bruct d usad {1} P t Cl- and omg. manOBAG NA) 011 mgL”
{13210} SMU3A (N may lnloﬂof Mw-yom cokel Rorme, with ook
indenaity proportional to original [NO3), (WL:410 =)
NOZN Direct nesslerization «Colofimeiric method weing Netsler Whes Samples must  OBAG 0.001 0.1 w
N2 (59 134) (0 be fresh dus 10 biological activity. Pressrve wH2504.
Reddish-puple aro dys formw at pH 2-2.5 [WL520 mm)
L] Kjoldaht digamion/N InchucesiHI « ORG-N bt not HOZ « HO3-N. Same 8 QB « tmoA e ORG-N
o Org-N stap axcept NHI-removal siep H omitted.,
Nemslarization dons on digtillate from Kjeldall method.
OAGN Direct nessherization O wiNHY mmoved. Nesslerization good for {Ong-NictmUBMG « Tmpt PaS%es*
{12 [Diterance bitw THN and NH3-N)
NH-H Diract nessisritation +Color messured wither visually or pholomelrically. Ca, 1 S0 ml s w008 mpL
{11238 and Nesslerization, Mg, Fe, 5 may cause twbidity with nessiec sof'r; nesd %
SM 132-A, -B] 7} be pp't with 20S04.  Organic compounds may iseder.
TIP (acid-trydrl) Stannous chioride mmo—mmm plus insol, PO4. Casq 0.0t mgt  0.02 mg*
(TH2H2) [sM223-8, 203-E) (7} poly-PO4 and insciuble PO4 dissoived by cid hydrolyss
«Followy Stannous chionide methed of O-PO4 in SM 12th ecton
O-PO4 Stanmus chioride +Provides Sor an exirection step that increasss refabiry OBAS 001 mpl  0.02 mgl*
[Qiv4lE)] [SMZZYE] (7} of muthod to balow 0.1 mgll.  Colorimetric methed waing
& WL0 mu. Fe, 502, NOZ, color 3 b, interiers
CHLOA A Not Done in 19641988
a Argentomeiric “Tirimatric mathod using KGO to form red AQCIOS, ORAG MA 94 mgiL~
M KN (sMu12-8 M Suftides and C-PO4 intariers, FertOmpL masks sndpt,

with intecdference. Oreater efrovs in H20s with elganic
wepanded aolids oF heavy polution

Samples wupsreaturated with 0O {>9.17 mpt)
naed 10 be seraied.

Tirimeirie method for [S-] >t mpl.  Without Tine
acteizte presere. (10 24 wa), test win 3 mine of cofection
Collect samples with min. of seration, 02 duswoys S-

ot 30 labe; sermitive @ 15 upl per 1% abept
Perkirn-Elmer in ol ;method described is SM 13th Ed(9)

‘ol 39 labs
Peckim-Ener In rol.;method described i SM 13th Ed{9)

Colgrimetic methods available tor lese sensiive snakyses
"securacy i [(NOJ] I8 within 0-11 mgL a» NO-N

s no iterdeting llbﬂlmu (el- e matted
Mathod provides fof 9

Binlogical attivity converts NO2 imto NOY or NHY
Visuat determination: 1-25 vgl
Phovametrio determination: 5-50 vt

mmbrmwhlm
]uubm [ X+
¥ cannot test frash sample (pravents blol. actvy

fres NHY and NH4+ can be determioss by
mulliplying ammoniz results by 1.218 and 1,200, resp.

*precision value, of «- 2%, whichever ia larger
Dty glasswars can adfect precisionaccuracy

‘precision viluey seme as kv T-P.  Extraction
mduces amount of poly-PO4 determined with O-PO4

*standard dev, from 241 samples at 41 habe.

-0




1808 -+ 1088 METHODS

TEWw mumﬁwm sMetal disltyps th + calibrated against HgthermeCBAG NA 01 & W
() 2HY ’ sMerciry thenmometec nescs 80 ba chacked with a precision

thermameter (National Bursau of Stendards) regularly
COHDUCTMTY  Backmar meter i Wb, Spencond madings conducied o 25 C (Sandard)  OBA0 HA NA,
{1} &Y No adiustments made for specilie conductance {Tleld)

{1) Method reported: protocol established In Stancerd Methods (12 th Editon}
(D Reforence: Orondaga take Stady, EPA-Witer Cuality Office Project #11080 FAE 41
{3) Reference; 1975 Onordaga Lake Study Avvusl Report, OBirien & G, Ino
{4} No methods for AAS exiwd In SM 12th Edition; AAS appearsd in 13th Edition, AAS method using Perkine-Eimer insrumentation {ne SM ref).
{5) 1975 DBAQA repont (¥, summarizing methods vesd since 1960, misrs 10 SM, 13 th edition, which is nol
pesabie for 1958, 1969, 1570 snalywss {Publication dele was 1871} Assumed SM usad lor twse years was edition available (12th ET)
{8) Methods provided by (%) do not follow SM procedure as strted By 12}
{Le. Methods given in () quotes Phencidisulfonic Acid method (SM 133A) for nitrade, NOt direct nessierzation)
) [BM_] rotery 30 SM 13th Ed No Edition. See (9
(0} Mothod descrigtion mery To Tt method stated; £SM_]
%) Athough AAS aot included in

|
i

tolers 10 Gacrepancy b 17} (%) comments]
SM 12 th Ed., AAS weed I lebe of Sme, thue described Acconfing i 13th Ed,

KCL used to cafbraie: 1413 micrombosicm al 25 Clab)
wmperaiure fuctuations can sifect mea, cond eadings.

¢-0




1970 1975 METHOOS REFERENCES

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

ANNUAL REPORTS (OB4G)

METHOO METHOD DETECTION  STANDARD
EARAMFTERS RECERENCE DESCRIPTION LABORATORY LEVE, DEVIATION. {12] COMMDNTS
) {STANDARD METHCOS, 12h EONE)
o +5M 218-8 {18T0-1974) +Tirtion method 1o blus color. Azide modification removes NO2 interiare YBAG NA 0 gt St dev can be 10 100 wMl ¥ imederences
{32 Azide modification/Winkler mmuﬂamt. of high organic suspsnded solids
{12x10) *SM 218-F (1975) b ooaied slsctrodes {photomatric Aguvanic types) minimize OCTDS NA P=0.05 mgA Prolonged Les in waters containg H2S guses
Memb boctrod hod interf - (ditlusion banier).Good for field analyses., Galvanie slect A=0.1 mo can raduce slectrode sensitivity; expome
e &n i voltage ouros 10 polarize indicator shecirode. 0 ok, pressute changes can affect results
Towam(cqnmmmmmam Praservs with H2504 urd Macatide solytion
[-as] «5M 210 Mvi\ubntbﬂwhdmd Sseding nol necwssary in swrfacel2D OCCOS NA M mgh(e)" * ol 34 labs; no standard for aocumcy.
{2 Oxygen Demard, Biological panismy pronsrt.Protuiment nesded in soms conds. Limited value in measuring sctval BOD of
wwnnmmmwumumnm risce watery, Seeding p dure changed
from 12th Ed.-seeding needed for al waters
BOD should be incubated 1 20 ©
SULFLES *5M 228-C 4S02] »10 mgA retard reaction; [S <0.1 mga, reagent gives color, s 50wl A=10% Prasstvative step wis not uied {1970-1975)
(12051010 Motk e Ph ie meiePretreat wZn sostate & HaCod ¥ interforonces prasani; w' In scetate Without Zinc acetate pressmvative, st must be
i wial 5 to be aralyzed:d min wsting: dissoled 5 arnd unpres, sampley condycted within 3 mimstes of collection
(] «SM 124-A anmmmmumwhw oG NA 113%" * of 59 taba
$12) Atomie Absoeption-direct npidmbmm&ﬁwoinnﬂo(m metalic ok has . M chanctristic WL=279.4 mu o
abeorp length-frae of spectialiraciati i SR Sensitive 8t 158 upd per 1% absomtion iy 1
"A,'cacm..mmwum aguecus solstion L
1] «SM 129-A + samw a8 sbowe; Mg charsctaristic wavelengtha205.2; also uses air oBiG NA 10.5%* * of 59 fabe
(£} H] Momic Absomption-direct aspi lone flame for aspicat (udmlln}.mm.mln- Somitive at 15 vl par 1% absomtion in
_ qﬁumummm: . squecus solution
H SM 144-A Elcirometric meihod miduod w{um W rouph”). oG 0, 14 . “aquipmant dependernt bt A=D1+ normal
OK2) Glass Electrode Mythod Glass slectmde W sai fectrock um.peumnbu.donmu-m pH buffers &t 25 C:sée in Table 144-5,:2
fact that change of T pH unit prodh bectricat change of 58.1 mV(25C) KOO8
sodium eitors ot high pH-use Low-Na errod slectiodas. Temp sifects pH  {3197175)
NG3-N «SM 133-A (1970-Oct. 1971) Colorimetric method wiyeliow reaction, [C1] results in NOJ josses and  OEAG 10wyt 0.1 moH+) *in 4 10 mi ple, wiout inted) '
[R]F4] Phanokiisuonic Ackd Mathod must be removediat last to <13 moL) NO2:0.2 mp increass{NOY Test ASAP or freaze w H2S504 or HoCR2
Accuracy of 0.9 mg/t only i CI & NOZ imfs
=2 NO2-NO3 and NO2 ditferences  Ditlerences in NC3 and NO2 values OBaG NA NA properly treated S Dev of T4A% mponied
Oct 1971-1975)
NO2-N «SM TH (1970-0ct. 1971) $Lolorimewric method: reddish-purple aro dys forms st pH2-2.5. NCDY OBG 1wt 21.4%* *in & 50 mi Nessher tuibe, wing interfernc.
{1H2) Neaslerization mathod Fesd, Hy, AQPD, Sb, BiCu ions intecter, Filee il tusbid, susp sobds, ol 43 labs  Test ASAP 1o prevant bact. degrad. DO NOT
Wisuat {Pessier) deteimination range of 1-25 wyl N ACIDIFY praserve by bsazing -20C or add
HgCl and chit st 4 G for 1-2 days only
@)% + Tachnlcon Asoanalrzer SColorimetrie method vees wavelngth of 520 nm. Fiker ¥ particulate OBRAG 0.02 ppm 0,82%* * Cosffic. of Variance (95%)
matier present in sample, Aange 0-1 ppm Nitgen, Test ASAP of mirig. 510 T or preserve
with chlorelorm.
TKN *SME 135 {1970-Oct 1971} Org-N + KHI-N=TKN.Cokqimetric method good for [Ong-N] <1 mpA, oBaG A . *depends oa [Org-NL see Table 1351
{1{2) Kjeiduhi digestion/Messlerizatior Hesslerization requires following Section 1320.4b twough 4. Tont ASAP of pressrve wH2SOM, 04 C
0 <EPA Method:Auomaled ph + Uses Berthelt React i thod). Grean pound forms  CCDDS 2 ppm CoV: 0.25% Must filer il panicles presant

p. 182 [Oet 1971-1975) Mmhmb«mmmmm Range. 0 -1¢ ppm 3wt SD:255%




1970 -1973 METHOCS REFEREMCES

OGN =Ditterences bitw TEN and NHS-N
@0
RHMN “SM 132-A and SMI32D (8)  prefim, distiletion requirsd winterderences (Ca, MgCod) or # OrgpN  OCDDS 20 wA
{12 Distillation and Nesalerization 10 be detsrmined.Keep distilate ti pH 7.4
{1970-0ct 1571 tic and alipheth sulfide interforcolor and Wbty

mcn-mmru'm«mw«mmum.
Tost trash, or acdd How of H2304, Store 4 C

(L] <EPA Method: Automuied Phrenate
page 188 (O 1074.1975) .
™w - «SM 2238 and SM223E -mamm&(mqmtwoapmummm 0BG (88-70) 3 gt

i Acid hydmisis & Stannous chiorito (Mrable O-PO4, 223E s o florid thod
Molybdophesphoric ackd teduced by 5.C. 1 bloe color, WL:90 n, bul
650 v can be weed {reduced sansk. & preciils) inererence: R AS;
Elintertorence AR200 E ThELS, 5209, Ma. Ch intedurs o HNOSuIed

CHLORDPHYLLA,  -5M $02.C «Aiostond SItACtE tan contain lnactive green pigments [absord K chioroph BARLOW
{2)(3){10) Chior & in presence of Phwophytin It ignorad.can result in fchior a] e
1o 855 mu mgion. 0D mtios of 655 mmmmummu

OCODSF1-7S

OATHOP «SM 22%-E
)2 sanmous chioride

between 1.0 and 1.7 & ines the ol pheoplytin u in semple
CHLOATE SM 112-A =Colorimewric method using K2CrO4, 8, 5203, 502 imerter. Be, 14 Cn OBGEs-70) NA
[AN]ES) Mgentomatrie  (1970-1975) teginted mn C1 wquimlents JO-PO4] >25 Mo, Fax10 moA inkedens OCOOS(T1-75
TB> Aline or Whithey probe it dlaktyps thermometer calitrated against & Hg thermomels. OBG[es-71) OC

& ¢ «tamometers should be chacked occasionally sguinst a precieion Hg  OCODS(F275
themmometsr cortifind by the National Bureau of Sandards ’

CONDUCTNITY  Bechkoman Conductivity metes Wses o conductance coll and Wh bridge for ing elecwical CBG HA
[- /] umdmudammuummomw{u-n}
Fiekd memursments taken &t field temp, Labe comect hor cond af 25 C,

{1} SM « Standard Methoda, 13th Edition (APHA, AWWA, WPCF] - 1970 antlyses assumed o be from 12th Ed. as 13t nol yet published (2/73)
23 OBren & Qem. 1975 Al

(4 EPA, Methods for Chemical Analysis of Waler and Wastes. Analyical Oualty Control Laboratory, National Environmentsl Reseanch Conter
(S) Preservation step minelng from sulfice test X tests were not sun within 3 mine of sample collection, mauls may be questionable
(8} 1975 OBAG report indicales this method used trom Oct 1974-1975

Balioved 10 b & Mimrint aivt this method used from Oct 1979-1975, when other changes Wiads,
) from 1970 to Ocwber 1971
{0} Asswme SM 13 edition used frem Feb, 1971 15 the end of 1975 sapling period; methode are repored acc. te Ret ()
9 T Clty of Sytatuse baoned use of POL sllsctive THIT1; siatewide ban effsctive 1N/TL
(10} SM methods Feted as TENTATIVE. “wtandard™ metiwocs have besn hewly sudied,
munnuyabmmw«mmmmmnuw
{17 W 1972, Homican Agnet bit wea, tesuiting i & temperatum depmasion and high  which may have sifectsd results

* mathods sre siill endel investigation

*Table 223-2

4.2%°

(#30.1 C*

P A={+) 5%

(12} Peprecision:Amaccuracy; CoVeCosfficient of Variance {95% conlidence); Std. Deve standard deviation Valwes withoul prefixes are slandaid deviath

12th Ed wead P, A in mod but 13th begen weing % for standand deviation

Dirsct Nesshorization (1326) up to 5 mga
Titration{135) better for [Org-N]>S mpt
*depends on [NHY -ses Table 132(2}

S Dav decreanss wilh incrsasing [0-PO4)

Procedute bagan in 1972 for ltke study.
Sedgwick-Ralter counts nesd 5% formalin
a  pressivative

‘ol 41 tbe.Titrate sampies &t pH 7410

wm«mm Soms com-
iate by 3 C 1)

No adjustment for specilic conductance
Used W0 chack results of chem. analyses, ses
Tavle 100{2) for muit bmcror (SM100-C)

-9
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1978 - [0 UETHODS REFERENCES

ONONDAGA LAKE STUDY - QUALITY CONTROL
DATA VALIDATION TABLE

1978-1980

ANNUAL REPORTS - STEARNS & WHELER

METHOO
ETENCE
(ITANDARD METHODS, Mih EDY

oM 4221
Membrens Elscrode mrihod

not parionmad
AL X0 S )

AL Xo1s SM

SN 424 (Jane Blecwode Method

brucine 410 SM

21354 g)

differsncs THN wnd NMH2

4108 SM
DItiRUDirect My izt

“Mambeans decirodes good e insliy sempliing. Uses palarographie and g OCTDD

mmmmumwummm
4dn Temp ey affect senmiivity

mwmmhw W acturecy, H2S can i

vEday incubation period serd, aetete wio [DO] B increass i OCIDS
wmumnmwmmmmm
Seed oniy & Y (ow pop.)y sebd: satied dom wweter
ohored wl 20 G sor 200 hours. HI chiorinaiion, tewp, pHY; hewd I8 bé sesded.

mnmﬁuummumm N salinity.| OCTD9
prod. B0 wvpH unll 1 25 C, Temp, affects

wummmmmummmmm

frwoh, soirding o Tables 4240, I Use 2 buiws, 4 pH une apert tar callb.

rimewic method prod, ysllow mmn«cmm
wmmmﬂmm-zw myl-anomalous results,
Solow 0.0 moA-sensitvly poor, Meal renge 0.1-1 mlL. Srong cuditing of
reducing egents interferhigh conc. of organic matier Wil inturier Premest.

Colorimeric meiod, redden pupie ATo dre forne o PH 225, Rangs gorWIL
[NOZ) 1-25 ugd, Potamerie method ood Tor 550w Mnge.NCT) Iedert
prodiucing orangs color. P wapended solde. Tert ASAE, NOT degr. B ND3, HH)

HHI pot I method, © wic o Beimetic Insthod colorimet WL,
good ¥ [Ony-N] <& moiinimenic good for wide ranges. Test ASAF of adS04

valueg obtalned by subiracting NMI frem THN, WL

Mhmmnmm\rmmmjnﬂ
o 400-4250m flow) er 450-5000m (MHI) SO0 ug).

4258 ard 425E M

CHLOROMHYILa 10020 SN

meﬂ

mmwwwummmhm %20 wh.
Az toypdrolysd ducid, Wetud derasd POLs. Mannos Clth 00D
m«um«za mmmm read of 690 nm
{lintariorance caumed by SOZ An enly W heated, {limaderences In 425010,

wame oe shove mithout 4258 {ackd tydrotyaie) conducied, oxos

l-m

mmmmuuuun.q. Extraction with acetorw (JOK); ey Bariow (76-T7) NA

[Chioraly 155400680 2410(64530.100(830) (O I cpt.denelly at Wi}
Phwophyin o, degradation prod. of chior a, Wrisrlers. meewurn [pheo afin tampls

63 rm teed Rl Civer &; 750 rewFiside  (T4-80)
mmwnm Tost ASAP of feze %0 30 deys In dwiL Calclee

Avl.14)- N mmasawments not dane in feld, sample w minimal

PeD.0S.4  agtaton, dir anpomue lodne demand. datemine 0O
Immed, of presedve (-8 b} wH2SO4 & Ne-atice sofn
No Jodis demend: add MghOd, slcall-iodinds poin H2504

B0 valusd cunmvot be compired Unkesl reaUits Hoteined
undet e 9 samplesaow
Hold sarmpled avbeiow 4 C and begin incubadon win 24 e

L) Tabke 3013
WA Table 3014
1, 14 r=D02* * wf new k. it of
A=l 08 W 0.1 pH it frepont 1 0.1)
01 My HOJ Table 4150 P, A vary with [NOT] -
1w A Nover vt ACIO presacy. Can presarve 1.2
days Oy Testing -20 C of add HgCL2 @4 C
NA wbie 4211  Test Fresh of preverve W H250d
More jusl above teering
N M NA
. umuu.uwmg‘muysug
Standard div, vaces wilh
Tout ASAP of preserve w H2304 O C
1t Tabbe 425 1 .
3 ugt Table 425 8
NA [phwe &) determined by sckificsion end
00 Skmetorabbdanes ratio

§-0



ranga.NCt

argentometric 4084 . WMHOY Hrakon wKZCIOXS form red AQCrOd,  Geod In Cear Wk s (IO A ma A% "ol 41 lebe. Aol o 1.7%

CHMLORICE
0.15-10 MYOPOLZS mod, Fei0 mgd Inbeckere.Brd, Cn fogier &8 squivel-
oo [CTL 5 lons veriers bt can be d WO Tirme in pH 7-10 range.
TEWw probe Mum.mmmmwnmm 5 C
Ha chwcked pariodcaty by Hutiornsl Burway of Sundanm,
D ¥ mewr SM 205 « Lab conductivily standerdzed 0 25 C. Fleld meciaemnts need Tomp e WL A A Surcdard varted w
NOTES:

mmmmuumummumm

m‘r-mmmhsuun Changs In maind rom 19711976 analytes

5} For 1070-1000, ro method ised. A d Sk 14m Ed: wred
p:nntmmmnpoomwuwuts.unu nt, Beleved 00 w' H2S. ELUMMATE DO from detsbase
{7} 1900 report Bags DO restw ot 15, 14 m

@) In 1079, secandery Fearmant begun ot Mot STP; s0uth deap uation direclly in Ine

) i ot Beed on 1076 3 & W Arvwal Flepart, I wee analyzed, his MeN0d wes standard lor 1978-1080

9-J




1900 « 1904 METHOOS REFERENCES

[ ]
DATA VALIDATION TABLE

19811984
ANNUAL REPORTS -C A& S

METHOD DETECTION  STANCARD
EADAMEYER BEFEBEMCE (11 LAROOATORY [IMIT DEMIATION COMMENTY
(STANDARD METHODS 15%hEDY
[+o] S oany Mambrarne Elctrode: wees slectrometric method, not Winitier! Qo008 NA 005 mg DOA precision
Winkier dometric method lodometric, Gased on raie of diffusion of molsculr 02 aoroes 4 4t mg Do, aceursoy
Insitu probe (Hydrolsb) (09} membrane {a dithmion bamier againet impurities). Fleld Inetm
a0 o so7 Inhibiting chwmi dhed 10 prwreit ia oxidetion -srors O3 HA A Tout ASAP-delays bet Becting and anafysis result
K NHY oxid 28 OF et cuw anciusively 10 poil n ok n low BOD. N“dhood«mmmqw
S-day incubation period smndard, Imn, OF demund slminmied, ® min Canhot wall > 24 He 10 begin amiysia
SAFDES Mot sralyred [emiv ]
[ L] S 303.a-Direl sapirution Uson A-Acwtyions flume AA wp eh Brachet with COCO0S 0.0005 myl 0007 mot* * semitivity, Oplimum concentration mnpe 0.02-7 mpl
3 conc. o dad metal, Absorb dad. [Mg] & inpd from

Interiery). Add Lanthasum priot 15 aepiating. Set WLa285.2 nm.

W SN 30%.4-Direct aspiestion Same 28 My methed excapt Mn mauires addition of Ca solusion EXO50.01 mgd 005 mp™  * sensitivity. Optimum toncenration rangs 0.1-10 mpA
prior 1 anpitation o Same, Set wavelsngth « 2745 Mo .
[ fold [SM 423 ) (d}™) aasumements takon imils wveing Hydrotalr mondioning Squipment TELOS1, e * * deperids oA squoment 0.1 s slandard sl Figure o
- L
N2 SM ot NCS s reduced 1 NO2 dy Cd; NO2 produced i measured colors CCDOS NA NA INCI.15 Mg, tee ch ackd p ~
Ausompted Cd-Raduction Method{imetricelly, For (N300 mpil mmww.«ucam«c
NOZN M M (N Colordmetrio method preduces teddisi-purple dys st pH2-2.5 008 0.5-10mg/l. NA Fiker H twbid.

Good for NO2T downs W 1 wo'L Test ASAP 15 prevent bascteriy
comwarnion 0 WO or MM Never s acid preservatives, 1-2 day
prosacy, by eazing (20 C) o addtion of HoCL2, sore o 4 C,

D S aure Colorimetrh thad pwod: bl eolor proportonat 16 (NH3L oS 1 vyl 0,005 S, dev, Wing d ok
Avwsmwied Phoonats (243 mwmmmm’smwc&
will tvact w NHY.Tast ASAP of preserve w H2S04 % pHYLS-2

OGN SM 4208 {8) Mecro-iGerdaty for low [Org-H]. Semimicro method forfOna-N| OCCDS 10-500 vl NA Colorimetrio bamt for JORG-N] feas than § mpAl
Macro-Kpuldah method T range 0.2-2 sy Can sleo be determined by THN-NI
(4200 Semi-micre Kjeldah}{¥) NHY disiked and messurnd oeledimeiricaly (o trated).

T™N 5N 4208 or SMA20N (W) Sume method as veed for Org-il. eatept NHD nat removed.

TP M K249 Acid Irpdrotysie {beling HZO tamp) tonverts Tikmble & paniculate CiDs 0.2-2mg NA Plasds boties ONLY § sample frozen (P will keach)

Ackd Mydrolyls Pretraatment  condensed POS e fesbls O-POL ¥ cflerent lormw of P to be
Msomated Ascorbic-Acid Reductidetermined, Mier imm Prosacvs by freazing or add HoClzno stid

Metnod (SH10) Oy tal P being sralyzediadd HCI of fveze. Stannows Chiride
mythod weed ¥ [P} 0014 mpi. (colorimewric mathed)
OfTHOP SM d24g intennt blua caction macts kuwm ackt aduction.  Photomerically OB 001 Mgl NA 5. dov. depandy on contemrations (ranges given)
Automated Ascorbic-Acid Reductimeasured &t 650-000.800 nm
bsiod [3)(10} Desigred lor O-POL (ot £an be modiad) Range: 0.001410 moAL,
CHLOACPHYLL SM 1002.9 Proformed Indicetor for sigal blomany setbnaieon. Phaophytin &, a 0.00t mg PrL NA
Sp oW metri thod e degradation prod of chiom. can intedergvee svervatimate of

Chiompiyll a chivea I apecrophot. analysie(sbworba near 683 nm)Complete




1981 - 1984 METHOOS REFERENCES

plwnumnabuwimlium“r 750 nm corrects Jor

turbidity; eptical density(; g for chiora 883 nm.
CHUORIOE SM 407d Aomaied Femicyanide Method: Uses mercuric Thiocyanats # forw OO00S NA HA
Autamated Femicyanide Motwtmb thivcyanate comples-ooior intensity Is proportonal 1o {CH)
Ne spocial prosenative required for sioring sample.
TEMPERATURE flokd {SM 212} (4X8) Hg-thermometer (Celciug) with 6.1 C itervals marked. Cafbrate s 0 ¢ a1
i periodically W precision therm. from Natl Bureau of Standards.
Reverting them. ueed for depth Messurements. Cakulations req'd
CONDUCTIVITfiels (SM 205) (4}8) Aequires Whaaistone bridge and conductivity cofl.  Temperaiwe OCD0S NA HA

mmumﬂm.mmm.naq

NOTES:

(1) SM 1Sth Edion assumad wed lor analyses {published 1960). Al amumes submeibode wed comuin I those dicaed for 1505-1988 duta,
2) MH3 not Exted ae being armivred. Assumed # wae analyzed, this metwd used.

(3} Thwea mithods am Wsied a8 “tentative” In 5t Edition

{4} Thesa snalyses conducted in the fisld, (SMI) cormesponds o procedure provided in SM 15th Ed.

{5) teary vuutment & Metro STP begun in May 1981, South Deep station is in dimct pathway

{0} Wesitu OO probes Segan vee In June 1982 (THydmish), Hydwoial can meaturs pH, Temp and conductivity s well
@) Fepors Indicated SM 4101 vned, however SM 15th Ed, Gets SM 410 3 NO2 analysie

{9} Rapory Incicaied S 4171 veed (NHY method) however, SM 420 ab leted s Ong-N anaiytical maihad

{9} Both Wichlet and probe used for [DO] analyses

{10) Samples p d by el p § priov % sample collection

8-0




ONONDAGA LAKE STUDY - QGUALITY CONTROL
DATA VALIDATION TABLE

1963-193886
ANMIAL REFORTS - MOPFA & ASSOCIATES

WETHOD OETECTION  STANDARD
BEERRENCE 1) AARCAKTONY LISHT DEYIATION COVMENTS
{STANDARD METHOOS 12 EDY
o 4211 (12 W Bactrdk b ot Wacadecd -] 0.05 my DOA, precision
Indameeie, Mnmdmdmmmo 0.1 mp DaA,  accurcy
Monkrane {8 @fden STt dgainst Irpuriies). Fid inetm
3
-2 1) M ShN13) Intibling chamical ssaded b prevent ammonls oziiation -emors OIS MA NA Test ABAP deiave b cliecing and reugt
lwm-ummmbmhm In fow BOD. Meet 10 0el 10 ey Hreazine, Pokding fime
S-day inaubatien pcod 0 min. Cannot walt » M Wm0 begin analynis,
SAFTES  EPA Mythed ST0Y W15} o
Thrasevic ladine Method
-] 4 301a-Dicect amirstion {10) umummuw MGM 0008 9.0005 Myt 0.00T tnoA* * sereliiviy, Optirum concenraion farge 0022 mpl
3 cone ol metal, A [Ny cwinined iram
Mmmtﬂ«mmbmumw
rors). Al L Prior w0 papieating. Set WLaZ85.2 nm,
L] S 300.a-Direct sapirmion S g4 My wetad except Mn requires sddtion of Ca sslulon OC0% 001 mgd  0.05 moA*  * wersitviry. Opemuan concwnrution rangs 0.1.10  mot
priat i sopirabon inte Barwe. 3ot wavelength » 2195 '
™ fld (M 423 (91D Wonsuraments tahen inaits Using Hy ring equip OI08 1, 14 - * depence on eup ol Hgril. Sgure
O SN stas N33 e recuced fo NG by Co: NO2 prociuced le measured cndor- O0E0S N WA NOI.1S mofl, ues dvoamiropic acht proceduny [ )
Ausometed Co-Reduction (3H13)  mewically. For [MO0.1 mot, Proserve wHOCE? wnd siord ot 4 C or freate -20 & l.'ﬂ
HOZ-M s a8 N Caloimaic methed prod. ddehpurple dye ot pH2-2.5 CIDs 0.5-10myrl. WA N R

MhMMaiMTmemm
corversion B NOJ or ML Newsr ube add pressrveives, 12 day
prosery, by eezing (-2 C} or sddkion of HOCL2, siore 11 4 C,

N ad a7t Colarimwiric melid biye coter proparonal 1 [NH). CIDA 4wl 0.00% Mand, dov, using sromaisd phengts FYRem,
Auomaied Prescae 2HAK1%) Oisviaon and fration Wchnic wiNHI]| > $ mgl. Pesidual G-
wil react wf NHLTest ASAR wr prosarve i H2ZSO4 B pHLE-2

o w4204 (019} Metre-Njudat for low [Org-Nl.  Semi-snicre mwthod forOmg-N) OT05 10 wpl.  Table 4200 Colosmuiic Seat for [ORG-N] heee an § g
Eetro-IJeldald  meihod i fenge 0.2.2 mg. Can sl be determined by TIN-NH OGN Starl, dev. varles with concenraions
A20.0:3emi-micrs WeldeshiK3}  NM3 desied and measared colorimeticaty {or Brated). anges 10-500 gl

™ 218 420.8 or SIH20L TH1%) Same Muthod a2 weed Ior Crg, sucept NHS not remaved. €008 0.2 my Tabie 4201

nr ot Ackd ydrotysis (holing HIO temp) conver Rable & perticulss CCTOS 0001 mgd  Tadle 4241 Pacic bothes COILY I senple #ozen (P ol feach)

Add Hydolyle Prefrestment condensed PO4 iy Eirable O-PO4. I diferent vt of P 1 be
Maomated Ascorbic-Ackd Reducton dewamined, fher inm Presenra by fresring or add HoCI2-ne sdd

einod (NOHKISY Only wotel P being anelyredadd HCL or ireeze, Stennous Chiorde
melod veed ¥ [P] 0.098 mpL (cokvimeiric method)
CATHO P N AMg Iotere biue feacten reecs Wom acd reducton.  Fholormeirically OCTO3 0.001 mol.  Table 4240 . dev. depands on franges given)

Aviormated Ascordio-Acd Recducton measived ot $50-660,060 e
Metd () (VKIS Dosigred Tor O-POY At £an be mobed).Aange: 000110 moL

CHLCROMINL 54 1002.9 Preforred for wigad b - Phacphyiin 2, &
» thod or gradelion prod of chiors. ¢an lmriet-gives oversstmats ol QCIDS HA A
w f“l enlars in speciraphot. analysis war §83 nm)Compiste

form LIDS NA MA Citters ront Argeniomelric method s use of Tiecysmts

CHORDE 54 70 A d Fenicywride Metnd: e thiccyanale 1
Ty Ton 1A plece of KGO3 and AgHOY. Both i Calonmetic

fummsted Fumicystide {13 femic hocymnad phoncuior Y & prop




) W wpecist preserviive reguiied for sring sample.
TEWPEPATURE Sold [SM 210) W17 Hy-twiromenr (Caicius) with 0.9 C intwvals marked, Cailirate [-=+ < 1.]] G
poredically wf precision et om Nw) Bureed of Standerds.
Ravarsing Twem, Uied for dapth massurements. Coloufetons reqd
CONDUCTIVT  old {30 205) Y12 Aogquires Whastrons Sridge ahd caviuctvity ol Terpersurs LIS WA MA
Wt b Ewenmed with canducivity. (Lab meas. Culb. W 25 C€)

NOTEX:
matmmuhmwiw SM 10h Edtion pubilshed {1085] but ot spproved for use with NY3SDOH owrtiioaion process.

€ NHE ol Beted an Seing sy dyted, il methonl weed.
mnmmmlauuwu-m-m

(4) Thees anlyses conducted in S Keld, (33i9) o tovd In SM 15 Ed

(5} Wartary weaimect 1 Mewc STP Segun In Moy 1981, mmmuhmm

1) et DO probe Begin Use I June 1982 (Hycroleb) pH, Tamp and conmucivy o well,

mmmwuﬂmmmuhutmamuumm

@yAnrul report Indloates M 410.1 ussd fof NOZ massurementl, Bt I S 15 1 Ed 419 uned Jor HO2 anelysss

) 2ude analyses ncommended in Mofta & Assoc. 1085 Al Pepor, I (B8, safad 3= end Bagan prednving inaits by aeplirg tche,
(10} Megrreshum: s added In 1086 acoonding 19 M & A 1588 repamt, howsvar aalliel reports provide Mg methode of anifysie

(19) Prosphaies presarved inaity by sampling Sechniciers

m)mumumumma-}m» oA A 19 Aneusl Pepany

{13} ool d ot 3m & £-10m) g W MAA 1

£
]
i

{15) coflechd ot 12m, tSm, 18m sccording ¥ MAA 14 Arswml Report

ity probe (THydrolab)

irafis probe {7Hydroleb)

oL-9




1987 - 1990 METHOUS REFERENCES

OMONDAGA LAKE STUDY - QUALITY CONTROL

DATA VALIDATION TABLE

1987-1990

SULFTES &M 4220

Macro-Kisldabl Method

Acid hydrolyr. P SM 4249
CARTHOP M 4249

ANNUAL REPORT - Steasmn & Wheler

NHY
O0 measurnd separsmly, mmmmmnm
wmmwwum_ws-. Filtor ¥ e OCDOS varies

mathod for [Ovg + NH3H] in mnge 0.2-2 mg/l. NO3, salt , incrpanic
sofids and organks mafier imteriers. Org-M = THKN-NHY

e B8

METHOD METHOD
PAHAMETERS BEFERENCE LAR LOMVMENTS
{STANDARD METHODS, 18 ED)
w M 4219 Membrane Electrode method: Rad Intert widittusion ba CTDOS hod L thad not for ind
Ownhpomm“utww&m Nor for fisld testing. Membrane electrode betier suited
aneous, giivanls tyos needs voltage w polafize indictor electrode . ded tor high ) |
wmmhmmwwm
&0 M 507 M 02 gy nts of poliuted waters. 00 measursd iniially CCCOS Sew 1901.1964 table for preservation information
follawing Incubation, soo.ammmmmwoqm

An1D%s- Threshold odor tion H2S le 0.025-0.25 v

Matirylens Bius Method fot disscived S-.Concantration detsrmined visually or photometrically, Saandard deviation not detsrmined,
Photomeliric delsrminadion tequins use of calibraion curves,
Presarve for Total S- by adding Zn Acetate prior % sample colection.
W SM M Direct Aspirmtion imig Ali-Atetylens Flame: Sl WL219.5 e momm 005 mpl.  Optimum conteniration range:0.1-10 mot
3 conc. metal siandard fo brach pl wion hin d
mmmmommmmwdm
. concentration {priof o adding Ca solwion to standards).Use curves.
1o determine sample contentralions
"] M 0a Direct Awpiration imo Ar-Acwtylsne Flame: Set WL285.2 sm. Seme OCO0S 000005 mgl. 00T mpl  Optimum concentration range: 0.02-2 mgA
procedure 28 for Ma bul add Lanthanum solition after curves plotted.
L] flald (SM 423) :‘ o nveri ] dard hydh jectrode an CEDDS 0-14 0.1-0.001 sempitivity varies with inswument.
de. Hydrogen ek b uPtuergu.Ghum. pH>10, Na srmrs oot {use”low Na- emor* elettrodes)
cmov#uudhphud“-‘, Cannot d pH ¥ in Temp. must be measured w pH {affects pH vaku).
mmmwum«mwmm
NOF-N M 410f umm»mmmwwmmmm OCo0S 0.5 mg/L varies* * depands on [NOI:S1d. Dev. & wl
Avtomated Cadmium-Reduction M Cyiginal NO2 determined by analyri stop,
mas-wmumum«mmmmmm
Sempls burbidity and cobr that absoibe in method ph
MWMMMMWWNW
NOZ-N M 419 Colorimetiic method: reddist-pumie dys forms st pH2-25. Absorbe OCOOS 1 vt NA Mever s acid preservative. Test ASAP [0 preveni
43 pm.  Can determine [NO2| % 1 wgl. N0 180 ugll requires dik bacheral comwrsion of HOZ 1o NOJ or NHA, I storing,
ution, NCH intedfers, Cusd causes low retults. Filter before color devl {1-2 days max), freeze at -20 C or add HoUR
NHY M Ty Ammaonix-Selective Elecirode Mathod Using Known Addition: samph CLXDS 0.5 moL 132 mg N *Sul. Dey wsing 20 replicate samples.
nulbokmuﬂabﬁ«d&l(mnaﬂcithnhmmmm
Uinear relationship exists batween and rowp
RGN &M 4202 [Org-N] determines ¥ macro-kjeidahd or semi-micre method used® COODS

-2
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ACCURACY 1985

NO. OF CONTINU- NO.OF MATRIX % SPIKE

ANALYTICAL ING CALIBRATION % RECOVERY % WITHIN NO.OF AUDIT % RECOVERY % WITHIN SPIKE RECOVERY % WITHIN

PARAMETER  CHECKS CONTROLUMT  CONTROLLIMT  SAMPLES CONTROLUMIT CONTROLUMIT  RECOVERES CONTROL LIMIT _ CONTROL LIMIT

CHLORDE 4 80-120 100 1 80-120 100 a0 80-120 100

NH3 17 B80-120 100 3 80-120 100 3 80-120 97.4

THN 36 80-120 100 1 80-120 100 35 80-120 100

Tie 30 80-120 100 * 80-120 * 2 80-120 100

NO2 2 80-120 100 . - 80-120 - a7 80-120 100

Noa 4 80-120 100 1 80-120 0 36 80-120 100

o * 80-120 * 1 90-120 100 30 B80-120 100

MANGANESE * 80-120 . 9 80-120 160 7 80-120 571

MAGNESIUM * 80-120 * 1 80-120 100 * 80-120 .
o
L)
-

PRECISION 1985 5

RELATIVE %

ANAMLYTICAL  HNO.OF DIFFERENCE % WITHIN

PARAMETER REPUCATES  CONTROL LIMIT ** CONTROL LIMT

CHLORIDE 30 20 100

NH2 38 20 100

TN 36 20 100

TIP a2 20 50

NO2 37 20 100

NO3 36 20 100

o« a6 20 100

MANGANESE ? 20 .

MAGNESIUM * 20 .

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




ACCURACY 1986

NO. OF CONTINU- NO.OF MATRIX % SPIKE
ANALYTICAL ING CALIBRATION % RECOVERY % WITHIN NC.OF AUDIT % REOOVERY % WITHIN SPIKE RECCOVERY % WITHIN
PARAMETER __ CHECIHS CONTROL LIMIT CONTROL UMIT SAMPLES CONTROL LIMT CONTROL LINMIT RECOVERIES CONTROL. UMIT _CONTROL LIMIT
CHLORIDE 36 80-120 100 2 80-120 100 as 80-120 100
NH3 aB 80-120 07.4 1 80-120 100 3a 80-120 100
TN a9 80-120 100 1 80-120 100 490 80-120 97.5
TIP as B0-120 v 100 . 80-120 . 35 80-120 L |
NO2 64 80-120 100 * 80-120 ¢ as 80-120 joo
NO3 a7 80-120 97.3 1 80-120 100 s 80-120 100
o 37 80-120 " 100 1 £80-120 100 as 80-120 100
MANGANESE . 80-120 . 12 80-120 100 10 80-120 a0
MAGNESIUM . 80-120 o 4 80-120 100 4 80-120 100
¢
PRECISION 1986 ;
RELATIVE %
ANALYTICAL NO. OF DIFFERENCE % WITHIN
PARAMETER REPLICATES  CONTROL LIMIT **. CONTROL LIMIT
CHLORIDE 38 20 100
NH3 as 20 100
TEN 40 20 97.5
TP 35 20 100
NO2 as 20 921
NO3 az 20 100
o a9 20 100
MANGANESE 12 20 .
MAGNESIUM 4 20 .

* Data avallable is not sufficient to determine value,
** Relative petcent difference conwal limit is equal to analytical imit of delection {LOD} if concentration is less than § times the LOD.

LODs taken from Onondaga Lake Study- Qualily Conirol Dala Validation Table 1985-1986.




ACCURACY 1987

NO, OF CONTINU- ' NO. OF MATRIX % SPIKE
ANALYTICAL ING CALIBRATION % RECOVERY % WITHIN NO.OF AUDIT %RECOVERY % WITHIN SPIKE RECOVERY % WITHIN
PARAMETER _CHECKS CONTROLUMT  CONTROLLIMT  SAMPLES  CONTROLLIMT CONTROLLIMT  RECOVERIES _ CONTROLLIMIT CONTROL UMT
CHLORIDE 38 80-120 100 10 80-120 100 39 80-120 too ~
NH3 ' 42 80-120 97.6 8 80-120 100 42 ao-jao 100
™™ 38 80-120 100 8 80-120 100 37 80-120 100
TP 34 80-120 100 . 80-120 . 34 80-120 94.1
NO2 51 80-120 100 . 80-120 . 42 80-120 100
NG 44 80-120 97.7 1" 80-120 100 39 80-120 100
o 42 80-120 100 1 80120 t00 41 80-120 100
MANGANESE 4 80-120 100 13 80-120 100 13 80-120 100
MAGNESIUM . 80-120 . 7 20-120 100 7 80-120 100
’ o
PRECISION 1087 .(.n.
RELATIVE %
ANALYTICAL  NO.OF DIFFERENCE % WITHIN
PARAMETER __ REPLICATES __ CONTROL LIMIT ** CONTROL LIMT
CHLORDE 39 20 97.4
NH3 42 20 7.6
N e 20 04.7
TIP 34 20 100
NO2 47 20 95.7
NOG 43 20 95.3
P 41 20 100
MANGANESE 13 20 .

MAGNESIUM 7 20 *

* Data available is not sufficient 1o determine value.
* Relative percent differance conlrol limit Is equal to analytical fimit of detection (LOD} If concentration Is less than § times the LOD. .
LODs taken from Onondaga Lake Study- Quality Conirol Data Validation Table 1987-19%0.




ACCURACY 1988

NO. OF CONTINU- ' NO.OF MATRIX % SPIKE
ANALYTICAL (NG CALBRATION %RECOVERY *% WITHIN NO.OF AUDIT %RECOVERY % WITHIN SPIKE RECOVERY % WITHIN
PARAMETER _ CHECKS OONTROLLIMIT __ CONTROLLMT  SAMPLES  CONTROLLIMIT CONTROLUMT  RECOVERIES _ CONTROLUMT CONTROLLMT
CHLORIDE 40 80-120 100 BT 80-120 100 40 80.120 97.5
NH3 40 80-120 97.5 10 80-120 20 a9 so-jzo 100
N 4 80-120 100 10 80-120 70 40 80-120 100
e 38 00-120 - 97.4 . 80-120 . 3 80-120 97.2
NO2 47 80-120 100 . 80-120 . 39 80-120 100
N3 50 80-120 100 10 80-120 100 a9 80-120 100
e a7 80-120 97.3 1 s0-120 100 a7 80-120 97.3
MANGANESE 4 80-120 100 16 80-120 100 18 80-120 100
MAGNESIUM . 80-120 . 1 80-120 100 1 80-120 100
| o
PRECISION 1988 &
RELATIVE %
ANALYTICAL  NO.OF DIFFERENCE % WITHIN
PARAMETER ___ REPLICATES _ CONTROL LIMIT ** CONTROL LT
CHLOAIDE 40 20 100
NH3 39 20 100
N 40 20 100
TIP e 20 100
NO2 47 20 100
NO3 45 20 100
P 37 20 94.6
MANGANESE 18 20 .
MAGNESIUM 11 20 .

* Data avallable Is not sufficient to determine value.
** Refative percent difference conirol limit is equal to analytical limit of detection (LOD} if concentration Is less than § ﬁmes the LOD.
LODs taken from Onondaga Lake Study- Quality Control Data Validation Table 1987-1990,

—




ACCURACY 1088

_ NO. OF CONTINU- NO.OF MATAIX % SPIKE
ANALYTICAL ING CALIBRATION %RECOVERY % WITHIN NO,OF AUDIT %RECOVERY % WITHIN SPIKE RECOVERY % WITHIN
PARAMETER _ CHECKS CONTROLLUMIT _ CONTROLLIMT  SAMPLES CONTROLUMIT _ CONTROLLIMT  RECOVERES  CONTROLLUIMT _CONTROL LIMT
CHLORIDE 40 80-120 100 " 10 £0-120 100 40 00-120 975 *
KH3 40 80-120 97.5 10 80-120 90 39 80-120 100
TN 1] 80.120 100 10 80-120 70 40 80-120 100
P 30 80-120 97.4 v 80-120 . 36 80-120 97.2
NO2 47 80-120 100 . 80-120 . 39 80-120 100
NO3 50 00-120 100 10 80-120 100 39 80-120 100
o 37 00-120 97.3 ' 80-120 100 a7 80-120 973
MANGANESE 4 80-120 100 18 80-120 100 16 80-120 100
MAGNESIM ’ 80-120 . " 80-120 100 11 80-120 100
| ©
PRECISION 1988 3
AELATIVE %
ANALYTICAL  NO.OF OIFFERENCE % WITHN
PARAMETER _REPLICATES _ CONTROL LIMIT ** CONTROL LIMIT
CHLORIDE 40 20 100
NH3 a9 20 100
T*N 40 20 100
TIP 38 20 100
ho2 47 20 100 -
N3 45 20 100
d- az 20 94,6
MANGANESE 18 20 .
MAGLESW " 20 .

* Data avallable Is not sullicient to determine value,
** Refalive percent dilterence control limit is equal to analytical iimit of detection {LOD} it concentration is less than & times the LOD.
LODs taken from Onondaga Lake Study- Quafity Control Data Validation Table 1987-1990, :




ACCURACY 1990

NO. OF CONTINU- ' NO.OFMATRIX % SPIKE
ANALYTICAL NG CALIBRATION *RECOVERY *% WITHIN NO.OF AUDIT %RECOVERY % WITHIN SPIKE RECOVERY °% WITHIN
PARAMETER _ CHECKS CONTROLUMYT _ CONTROLUMIT ~ SAMPLES _ CONTROLLIMIT CONTROLUMT ~ RECOVERES  CONTROLUMT CONTROL LIMIT
CHLORIDE 60 80-120 $8.3 ' 10 80-120 0o 3 80-120 94.9"
KH3 as 80-120 100 8 80-120 75 36 80-120 100
™ 36 80-120 100 8 80-120 80 36 80-120 97.2
TP 34 80-120 ° 100 K 80-120 . 33 80-120 90.9
NO2 80 80-120 08.3 . 80-120 . 49 80-120 100
NO3 40 80-120 100 14 80-120 100 a9 80-120 82.1
o 'Y 80-120 100 t 80-120 100 42 80-120 97.6
MANGANESE 4 80-120 100 17 80-120 100 17 80-120 100
MAGNESIUM . 00-120 . 14 00-120 100 14 80-120 100
| ©
PRECISION 1990 &
RELATIVE % o
ANALYTICAL  NO.OF DIFFERENCE *% WITHIN :
PARAMETER _ AEPLICATES  CONTROL LIMIT ** CONTROLLIMIT -
CHLORIDE 33 20 100
NH3 36 20 100
N as 20 97.2
TP 28 20 89.3
NO2 53 20 92,5
[Le) 40 . 20 92.8
(n 41 20 87.8
MANGANESE 17 20 .
mrésnm 14 20 .

* Data avallable s not sufficient to deteimine valve.
** Relative percent diffetence control limit is equal 1o analyticat Nmit of deleclion {LOD) if concentration is less than 5§ times the LOD.
L.ODs taken from Onondaga Lake Monitoring Program -1990 Annual Report, Table S-1,
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Ch es in Program that Ma ave fected Dat

eaxr Equipment Procedures i Parameters
1989 Hydrolab Surveyor II - -

received 2/27/8%. pH
Capable of measuring to

the hundredths place.
1988 New Hydrolab cable DO membrane changed Sulfide taken at 9,12,15 &
received 8/2/88 . after each lake 18 when DO<1lmg/l. As, CN~™
sampling event to Ni & Phenolics moved from’
ninimize sulfide biweekly sampling to quar-
interference. terly comparison. North-~
South comparison contains:
TOC, Fil=-TOC, TIC, total
phenolics, As, CN™, Ni
Added: Fe, Mn, Mg .
1986 - Pregserve for Dropped: S0l.0P
Sulfjdes jn-situ _ Added: sSulfides, 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 DO analyzed by Winkler
received 6/6/84 method and measured with
Hydrolab. Metals & phosphorus
sam s _preserved sonnel.
1983 - - -
1982 Hydrolab. 4041 received: - -

4/20/82 The unit has a gold DO
electrode to minimize sulfide
interference in accordance with

1ette; by M.C. Rand dated 2/9/8]).
1976~78 pH-glass electrode method -
DO-membrane electrode
l1971-75 - pPH-glass electrode method -
(144-2, Standard Methods)
1972~75 - : DO-Winkler technique-azide. -
' modification (218-B, standard methods)
1975 - DO~-Membrane electrode (218-F, -

Standard Methods)
II ' ipme =}

I Hydrolab 4041 9/29/87 - repair of cable-potential cause of high pH & DO

4/9/87 -~ " "
7/ 8/8 6 - n ” [ L} " ” n n
7/29/82 = remolded cable

I 7/16/82 - returned for repair of DO & pH functions

LiCor -~ repaired on 9/5/84




Data Validuoon Table

ONONDAGA LAKE STUDV-QUALITY CONTROL

DETECNMON STANDARD

DATA VALIDATION TABLE
METHOD METHOD

PARAMETER REFERENCE DESCRIPTION LAS LEVEL
{STANDARD Sen (2} See {2)
METHODS § {1)

T8 209B Pass flivable residue through DCH img/L
glass fiber fller, evaporaie and
dey for 1 hour at 180 C.

15 209A Evaporate sample and dey for cH TmgiL
1 hour a1 103-105 C,

85 209D Dey nonfiltrable residue remaining DXH img/L
on pass-fiber filter loe 1 hour .
at 103108 C,

Turbidity 214 A Hapholometiic Method- compars OH 0.02 NTY
intensity of light scanered by .
sample 1o that of a sid. reference
suspension (formazin potymaer).

Alkalinity 403 Potentiometric tiratlon to pre-selecied ooH 1mg/L
pH of 4.5. Hydroxyl fons in sample react
with addijons of ‘standard acld.

BOD-S 507 Incubate sample 5 days a1 20 C, oXH 1mgiL
Praveatment ol sample may be requir-
od foe pH, Cl residue, supersatwrated
DO, temp., and N inhibition,

Suilide 4270 fodometric Mathod- add fodineg sofy. in XH 0.2 mpiL

note: pricr © 1990 axcess of sulfids prasent and fitrate
uaed qualitative method  with thioaulfate.
vss 209G fgnite nonlilwable drled residus remaining DOM 1mg/lL

on glass-fiber fler doc 15 min. =t
550 C.

DEVIATION
See(d)

5% accuracy

52 mpl*
24 mg/L™
'a mo’l".

5 mgA*

calculates as:
0.120{added love!
fn mg/L)et.04

0.7 mprL*

5.2 mp/L"
24 ool
13 mo’ e

COMMENTS

Highly mineralized waters with considerable
Ca, Mg, thiorde andior sulfate may require
peolonged diying, proper dessication, and
rapid weighing.

‘at 15 mofl (coell, of vasiation 33%}.

“‘at 242 mpL (coefl. ol vadation 10%}.
*at 1707 mg/L {cosll. of variadon 0.76%).
Sud. deviation varies with concentrailon

of suspended matler. :

Determine turbldity within 48 fws, of collscL.
Shake thoroughly. nterlerence from debris,
diny glassware, air bubbles and vibrations,
Water color duo o dissclved subsiances that
absorb Nght cavse low values.

*Std. deviation at 120 mg CaCOL by 40

analysis In 17 labs using potentiomelric
curve method with end-poinl pH of 4.5,

‘Std. deviation from 86-102 lab stwdies

on samplos with concentrations ol 5-340 mgil.

Control temperaturs of sample storage.
Proper seeding important.

*precision in a 200 mL sample. Predsion
of ond-point varies with sample. Zinc-acetate
soft. added to samples beginning in 1990,

‘at 15 mg/L (coefl. of varisilon 33%).

*‘al 242 mg/L {coell. of vardaton 10%).
*at 1707 mg/t (coall. of variafon 0.76%).
Subject 1o neg. error dus 1 loss while drying.
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Pata Valiowwon Table

ONONDAGA LAKE STUﬂY-OUALRY CONTROL.

Incubate inoculated fermentation tubes.

Sye(5) .

Record presence or absence af gas formation.
Use Prosumptive, Confirmned, & Completad

tests and Gram-Stain tecnic.

DATA VALIDATION TABLE
METHOD METHOD * DETECTION STANDARD
PARAMETER REFERENCE DESCRIPTION LAS LEVEL DEVIATION COMMENTS
(STANDARD See (2) See (2) See(3)
METHOOS ) (1) '
ws . 209€ Ignite residus of Mathod 200A lor DM tmgil 1 mpiL* “at 170 mg/L volaiile residus concentrailon
1 hour at 550 C, from 10 replicates of 4 samples at 3 [abs.
. [}
Focal Coliform  909C (4) Membrane filter {MF) tschnique. Use OH A 93% accuracy Statstically more reliable than the MPN method.
enriched laciose medium and incubate at Syr.i5) Limited use with samples high In nwbidity and in
443-44.7 C. - noncoliform bacteria. Applicable to saline walers
bul nol wasiewalers recelving peimary trmi.
and chlorination or having toxic metals or phenols,
Fecal Coliform  908C (4) Mutiipla-wbe fermentation mathed 10 Do NA * *accwracy depends on no. of tubes used. Precision
obtaln Most Probable do, (MPN) valuas. Syr{5) Is taw, aven when § tubes are used, Applicable
Use Fecal Coliferm Test (EC Medium). . to analysis of salt or brackish waters.
To be used a3 a Confirmatory test.
Total Colilorm  908A {4) Multiple-tube formentation method {MPHN). DCH MNA * Ses above.
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Data Vaftidavon Table

ONONDAGA LAKE STUDY-QUALITY CONTROL

DATA VALIDATION TABLE
METHOD METHOD ' DETECTION STANDARD
FARAMETER REFERENCE DESCRIPTION LAB LEVEL DEVIATION COMMENTS
(EPA METHODS) (5} Sea(2) See(2) See(3)
N; nitrite a53.2 Colorimetric, aulomated, diazotization. - DCH 0.005 mp/.  0.092mg/" “Std. deviation at 0.35 rng‘Nn. nitrale
. nivogen. hiadorances from susp. matier, oil

N; nitrate & 353.2 Colorimetdc, automated, cadmium DXH 005 mgl.  0.092mgsL* & greass, high concentrations of Fe, Cu, or

nitrite reduction diazotization, othar metals, Add EDTA,

Chigride 3262 Colorimatric, automated ferricysnide OCH 1 mgiL A No significant interlerences or sample
AAll, In presence of ferric lon, Sberaled handling sequirements.

SCN lorma colored famic thiocyanate
in proportion o orig. chioride concent.

Ammonia N 250.1 Colorimetric, manual phanate. OH 0005 mpL 0005 mgl’ ‘using sudacs water samples of 1.41, 0.37,
Ahaline phanol and hypochiorita react 059, and 043 mp NHI-NL. Interdarences lrom
with NHD to form indophenol biue. Ca, Mg, twhidlty & sample color. Add EDTA,

TKN 351.2 Colorimetric, manual block digester, XH 002 mgh 007 mgiL* ‘using sewage sample of 1.2 mg NA. Preserve
Heat in prosencs of sulluric ackd & Na2S04. sample with H2504, relig. and analyze as soon
NH3 detemined by indophenol blue. . as possible,

[y

Total P 38s.2 Colorimetric, mzcorbic acid, single OH 0.005 mg/L. 0051 mon* ‘using nawrat sampls of 0.132 mpid. wtal ,'o
reagent method, Moasured by the phosphorous by 33 analysts. Preserve sample n
pearsullate digesilon method. . with H2504, relrig. Do not include benthic

deposits in sample. Interlerence from high
»  Fo concentrations and arsenate ,

Onhophosphate  365.2 Colorimetric, ascorbic acid, single OH 0001 mplt 0.0080 mgrL* ‘using natural sampls of 0.038 mp/L ortho-
raagent method. Maasured by tha direct phosphate by 26 analysts. Same interferences
colorimetric analysis procadure. & sample trmi, as above for phosphorous,

Sullate a75.2 Colorimetrle, aulomated, mathylihymol OCH 1t mpiL 1.6 mg* ‘at 110 mg/L SO4 from 26 samples In single
blua, AAN, lab. Wnterleronces lrom pH < 2 and turbldity.

Flouride 340.2 Potentiometric, lon salective electrods xH 002 mpAL 003 mpt* *at 0.85 my/L fMowrde from synthetle sample
mathod, pH of 59 required in sample. - by 111 analysts. Extremes of pH interlere,

Raaciive silica 370.1 Colorimetric, manual amino-naphihol- oH 0.025 mg/dl. 010 mpAL* ‘sstimated precision in range of 0-2 mpA. by

as 5i02 sutfonk ackd method used, amino-naphthot-sutfonlc acid procedure.

Intorlarences from excessive color, turbidity,
Fe, sulfide, tannon and phosphates. Add oxalle acid.




Data Validaion Table

ONONDAGA LAKE STUDY-QUALITY CONTROL

DATA VALIDATION TABLE

MEHOD
PARAMETER REFERENCE

{EPA METHOOS) (6)
Marcury 2451
TOC 415.2

DETECTION STANDARD
LEVEL _ DEVIATION

COMMENTS

METHOD

DESCRIPTION LAB
See(2)

Manual cold vapor sechnique. Possible oH

interferences from sulfide, copper,

chiodides, wolalile organics.

UV promoled, persulfate oxidation, BCH

Sum of purgeable and nonpurgeable
organic carbon. Method applies only to
soluble or <0.2 mm sized carbonaceous
malter,

Seel2) Sea(3)
02yl 018 ugA’

80 wglt 0.13 mgi.*

*al 0.35 ug/L Hy concentradion. Praserve

sample by acidification to pH<2 immediately.
Inerference from sulfides>20 mgrl, Cux10 moit,
thiondes, and volatile oOrganics.

*using raw river water of 3.9t mg/L TOC from
10 replicates in single lab. Homogenizing
sampls may causs arroneously low restdts.
Analyze within 2 bw. or add H2504,

£2-0



Data Validanon Table

ONONDAGA LAKE STUDY-QUALITY CONTROL
DATA VALIDATION TABLE

METHOD METHOD DETECTION STANDARD
PARAMETER REFERENCE DESCRIPTION LAB LEVEL DEVIATION COMMENTS
(EPA METHODS) (6) 1975-ULY 1997 See (2} See (7) Sae (7
Calcium 2151 * Direct Aspiration Atomic Absorption (AA}. ) “Limked to metals In solution or solubilized
Sample is aspiated and atomized in & Rams. through some lorm of sample processing, When
Sodivm 273° Light beam kom lamp whose cathods is made need complets characterization, lirate and
of element 1o be determined is divacted through . acid digest suspended malerial.
flama. Abscrption of Hght energy determines
Potassium - 258.1°¢ conceniration.
Magnesium 242.1° ** Furnace Technlc. Usad in conjunction with *“Use of small samples or detection of tow
AA spectrophotomaier. A reprasentative concenirationa is possible.
porion ol sample is evaporated to dryness,
Copper 220.1* tharced, and atomized. Same technic as Flame
220.2* AA oxcepr use hwnace In Koy of Hame.
Chromivm 210.%*
218.2*°
tron 238.%*
236.2** c:)
(V]
Manganess 2421 Y
243.2*
Zinc 209.1¢
Lead 239.1*
239.2**
Cadmium 213.1*
213.2*




Data Valoawon Table

ONONDAGA LAKE S'lUﬁ\'-QUM.ITY CONTROL

DATA VALIDATION TABLE
METHOD METHOD ) DETECTION STANDARD
PARAMETER REFERENCE - DESCRIPTION LAB LEVEL DEVIATION COMMENTS
(EPA METHODS) (6} JULY 1887-1990 (8) See {2) Ses (9 Ses (10)
Calcium (11) 200.7 For il trace elements: OH 10 v L NA Appropriate steps must be taken 1o correct
Measuroment of atomic emission by an interfarences esp, when dissoved sofids > 1500
Sodium (11} 200.7 oplical spectroscopic technique, Char- CH 2w/l NA mg/L. Chwomnic acid may be used to remove
. acteristic . atomic-line emission specira organic deposits lrom glassware.
aré produced by an Inductively coupled
Potasslum ({i1) 200.7 plasma (iICP). Use sppropriata sample OCH ¢ NA ‘highly dependent on operating conditions
preservation for data type desired; and plasma position.
dissolved, suspsndad, or Jotal.
Magnesium {11} 200.7 DH 0wl A
Copper 200.7 DH Suyf L 51 wp* ‘at 250 ugiCu
40 ugntt** *at 11 ugt Cv
7.9 ugi* “*at 70 upl. Cu
Chromium 200.7 oCH TuglL as ugl* *at 150 ug/L Cr
ta ug/L** “*at 10 ugA, Cr
3.3 uwgh **‘a1 S0 vyl Cr
. - [y
Iron 200.7 See descrdption above OCH Tugr L 3 ugl* *at 600 up/l. Fa I,:)
15 wgi** **at 20 wgAL Fe o
6.0 wug/lL*** “**al 180 ugt. Fe
. Manganose 200.7 DH© 2wl 2.7 v’ *at 350 ugA, Mn
' 8.7 wgL* *at 15 ugl Mn
23 upiL* **at 100 uglt Mn
Zing 200.7 ocH 2 vyl 56 up’ *‘at 200 ugit Zn
45 ugh** “at %6 v Zn
o4 uvgil*™ ***at 80 ugll Zn
Lead 200.7 OH 42 vpist 16 woi* “at 250 uwpL Pb
22 ugn *a1 24 ugl Pb
14 ught ***al 80 ug/l Fb
Cadmium 200.7 See dascription above DH 4w/l 12 wolL* “al 50 upt C¢
16 ugl** *a1 2.5 ugtt. Cd

16 gL sssat 14 ugll Cd




Data Valldation Table

{1} Standard Methods for the Examination of Water and Wastewater
13th €0. 1971,14th €D, 1076 and 15th ED. 1980
{2) N.Y.S. Dept. ol Health (DOH), Wadsworth Center for Laboratorles and Research, Albany, N.Y.
(3) Standard deviation from method reference. See Appendix_ for standard deviations from DOH, Albany.
(4) Prior to 1585 only the MF mathod was used. In 1985 only the MPN meathod was used,
Baginning in 1986 onty sample points 1,8,9 & 11 employed both methods,
(5} N.Y.5. Dept. of Health {DOH), Wadsworth Center lor 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 Absorﬁﬁon Concentration Ranges using Direct Asplration & Furnace Technics,
(B) Prior 1o 1987, the Direct Aspiration Atomlc Absopiion and Graphite Fumace methods were employed,
Currently the Graphite Furnace Method Is used when a smaller detection lavel Is required than the ICP method provides.
{9) Estimated detection fimits from method relerence using conventional pneumatic nebulization.
Actual working detection limits are sample dependent.
{10} Mean % relative standard daviation results from method reference. Three samplos analyzed by seven labs applying
ICP method to acid-distilled water matrices dosed with varlous metal concentrates,
{11) The ICP method (200.7) began in 19686 (as opposed to 1987) for these elements.
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TABLE 1

Atomic Absorption Concentration Ranges™

Direct Aspiration Furnace Procedure™*”
Optimum Optimum
Detection Caoncentration Detection Concentration
Limit Seasitivity Range Limit Range
Meml mg/1 my/ mg/1 ug/1 ug/1

Aluminum 0.1 1 $ - 0 3 0 - 0
Antimony 0.2 0.5 1 - 40 3 0 - 30
Arsenic™ 0.002 - 0002 - 0.02 1 3 - 100
Barium(p) a1 04 1 - 0 2 10 - W00
Beryllium 0.005 0025 - 0.05 - rd 02 1 - 0
Cadmium ¢.003 0.028 008 - b 0.1 05" = 10
Calcium (o] 0.08 0.2 - 7 - - -
Chromium 0.0 025 0.3 - 10 { 3 - 100
Cobalt 0.05 02 0.5 - 3 1 3 - 100
Copper 0.02 0.1 02 - 3 1 § - 100
Gold 0.1 0.25 0% - 20 | 5 - 100
Iridium(p) 3 s 20 - 500 B I 100 - 1500 .
Iron .03 Q.12 o3 - 5 { 5 - 100
Lad Q.1 0.5 1 - 20 I ] - 100
Magnetium . 0.001 0.007 9.02 - 0.5 - - - -
Manganese 0.01 0.05 01 - 3 0.2 1 - 30
Mercury'™ 0.0002 - - 00002 - 001 - - -
Molybdenum{p) (1} 0.4 1 - 40 1 3 - 60
Nickel(p} 0.04 0.1% 0.3 - ] | 5 - 50
Osmium - 0.3 1 r - 100 20 0 - 300
Paliadium(p} 0.1 0.23 0.4 - 15 s 20 - 400
Platinum(p) 0.2 2 5 - 75 0 100 - 2000
Pouassium 0.01 0.0¢ o1 - 2 - -
Rbaniunp) -~ H "1 50 - 1000 200 500 - 5000
Rhodium(p) 0.0 0.3 1 - 0 s 20 - 40
Ruthenium 02 0.5 1 - 30 20 100 = 2000
Selenium'™ 0.002 - 0002 = 0.02 2 s - 100
Silver 0.01 0.06 0. - 4 0.2 ] - 25
Sodium 0.002 0.0ts 0.03 - 1 - - -
Thallium el 0.5 ] - 20 { s - 100
Tin 0.4 4 10 - 300 5 0 - 3
Titanicm (p) 04 2 $ - 100 10 0 - 300
Vanadium (p) Q.2 . ol 2 ‘- 100 4 0 - X0

- 1 005 0 - 4

Zinc 0008 0.02 0.0

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

spectrophotometer.

rd] Gaseous hydride method.

3 Cold vapor technique.

(4)  For furnace sensitivity values consult instrument operating manual,

(5 The listedt furnace values are those expectad when using 2 20 ol injection and nermal gas flow except in the ease of arsenic and
selenium where gas interrupt is used. Thesymbol (p) indicates the use of pyrolytic graphite with the furnace procedure.

METALS-3
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UPSTATE FRESHWATER INBTITUTE

rield and Analytical Msthoeds 199%1

A, Fleld Measurements

Parameter - Unit Performance

Dissolved Oxygen Hydrolab Surveyor 3 £ 0.2 mg/l

Temperature Hydrolab Surveyor 3 ¢ 0.15 *C
ASTM Standard Thermometer

PH Hydrolab Surveyor 3 £ 0.2 pH units

Specific conductance

Secchi Disk
Transparency

Irradiance (Light)
Broad Band
Downwelling Cosine
Upvelling Cosine
Downwelling Scaler
Upwelling Scaler
sSpectral

Hydrolab Surveyor 3

20 cm. Black and white
Quadrat Disc

LI-COR Model LI-1000
1LI-COR Model LI-1925
LI-COR Model LI~1925
LI-COR Model LI-1935A
LI-COR Model LI=1935A
LI=-COR Model LI-1800

¥ 1 % of range

1% full scale

1% full scale

X-Y¥ Location SITEX LORAN Model 57 + 60 ft.
Depth. SITEX Depth Finder
Model HE-32MK2 * 0.5 ft.
B. Sample Handling and Chemiecal Apalvgis
Parameter Sample Preservation Raference
. Processing Storage

PH opaque bottles, std. M$thods
' analyzed same day 4500~ .
alkalinity acidified to opague bottles, Std. Methods

pH = 4.3 analyzed same day 2320 B,
turbidity ————— opague bottles, std. Methods
’ analyzed same day 2130 B.
acidiried turb. acidified to opaqﬁe bottles, Effler and

pil = 4.3 analyzed same day Johnson

(1987)




chloride
suspended solids

dissolved oxygen

total phosphorus

total dissolved
phosphorus

socluble reactive
phosphorus

Chlorophyll a

nitrite nitrogen

nitrate nitrogen

(nitrate+nitrite)

TRN

Particulate Org.
nitrogen

ammonia nitrogen

gelbstoff
(color)

c-29
_____ opague bottles,
analyzed same day

—— et ——

filtered sume day

BOD bottle
tilled with-
out intreoduction
of air

tixed as per std.

digestion by
5td. Method
4500~P B,

glass bottles
acidifled (pH<2)

digestion by
Std. Methoa

glass bottles
acidified (pH<2)

4500~P B,

filteration glass bottles

via std. analyzed same day
Methods

retained on
glass [iber

preserved with
MyCO,, frozen

filters - 10*C.
934~AH
filtered frozen at =10

+45% cellulose *C.
acetate filts.

filtered
45um cellulose
acetate filts.

frozen at =10 °C

frozen at -10°'C

retained on frozen at -10°C
934-AH glass
fiber filter
ftiltered frozen at -10°C
.45um cellulose

acaetate filters

filtered
.45um ceélluloge
acetate filters

analyzed same day

USEPA (1983)
525.3

£td. Methods
4540 D & E

Std. Methods
4500=-0 C.

std. Methods
4500-P E.

5td. Methods
4500~P E.

std, Methods
4500=-P E,

Strickland
and Parsons
(1972)

stricklang
and Parsons
(1972), II.7

Strickland
and Parsons
(1972), i:.s
modified

5td. Methods
4500-N°rg c.

std, Methods
4500-Np,o C.

Soloranzo
(1969) and
Strickland
and Parsons
{(1972) 15.9

modified

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




partiéle
abseorption
spectra

ferrous iron

dissolved methane

Sulfate

Sulfide'

C-30

conec. by analyzed same day

centrifugation

collected in
dark air tight
BOD heotlles

analyzed same day

collected in
gas tight BOD
bottles

analyzed same day

supernatant stored at 4°¢C
from sulfide
precipitation

analyzed.

preclpitated
with zine
acetate in BOD
kottles

analyzed same day

1 Nitrate method 1s modified utilizing HACH Co. cadimum "pillows®
which are added dAirectly to each sample,
rather than the conventiconal cadimum reduction column

filtration,

sited in most methods for this chemical parameter.

2 ammonia method is modified by utilization of a different
formulation of the buffer solution which deces not have a ysellow
color to interfere with spectrophotometric readings at lower

concentrations. Auer (1979).

B

AWWA,

Hagtewater 17

Auer,M.T. 1979, The dynamles of fLixed
mzmgwm_mﬁm.

Michigan 275 pp.

Effler, 8.W. and Johnson, D.

{23) 73-79

1989 gﬁenggz_

Edition.
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OXYGEN METER CORRECTION PROTOCOL

A279

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,

4980,1981,.1985

ml Dichromate

1. = Correction Factor #1
Avg. ml Thio

2. mwl 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
1581 1.092+0.123
i ' 1985 0.948+0.045
1986-1990
ml Dichromate

1. = Correction Factor #1
Avg. ml Thio

2. Avg. ml Thio used to titrate DO + Correction Factor #1 =
Corrected Wet DO
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Corrected Wet DO

3, = Correction Factor #2
Meter DO

4. Metef DO -+ Correction Factor #2 = Corrected DO

Meter Db 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 0.95240.074

1989 0.998+0.105

1980 0,922+0.039

Wet DO profiles were corrected using Correction Factor #1.
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CHLORIDE CORRECTION PROTOCOL

1. Chloride standard = 1 g+L™! = 1000 mg-L"%
Amount of Cl~ present in standard (mg) = Cl~ standard (mg+L~1l)
X Volume of Cl~ standard used in titration (L)

2. Volume of Hg(NO,), titrant used to reach endpoint of standard
mg Cl™

= ng C17+ml1”1 of titrant
ml titrant
3. Chloride concentration
Amount of C1l” present in sample (mg) = mg Cl”-ml™1 of titrant
x Volume of Hg(NO,), titrant used per sample (ml)
Cl™ concentration (mg-L'l) in the sample = Divide C1= (mg) by

volume of sample titrated (L)




C-35
SBULFIDE 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: liodine solution was added to the sanmples 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 - Yodine Solution Correction Factor

example. 20 nl of Iodine requires 19 ml of Thio to
reach the end point

AY
(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)

8§ = (ml Iodine+Factor #1 = ml Thio-Factor #2) - 400

300 ml

Anmerican Public Health Association, American Water Works
Asgociation, and Water Pollution Control Federation. 1985.
5

Metheods for the Examinatjon of Water and Wastewater,
Edition. American Public Health Association, Washington,
D.C., 1268 pp.
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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 1lcm c¢ell was used during 1989 and 1990.

Example calculation:

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

absorbance.

If a 4¢m cell is used then,

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

If a 1lcm 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
QOceanography, 223 753-7690.




APPENDIX D
Time Serles Plots

Page Numbers:

Agency D&S - D&S UFI UFI DOH
Depth Range (meters) 0.6 12-18 0-6 i2-i8 0
Ronths All  June-Sept All June-Sept All
Temperature . 1 9 16 19 22
Dissolved Oxygen * 1 9 16 19 22
BOD . 1 9

Field pH * 1 9 22
Lab pH * 16 19 22
Alkalinity * 1 9 22
Hardness 22
Total Inorganic C 1 9

Total Kjeldahl N * 2 10 23
Part Kjeldahl N 2 10

Filt Kjeldahl N 2 10

Organic N * 2 10

Arponia N . 2 10 17 20 23
Nitrate N * 2 10 17 20 23
Nitrite N » 3 11 17 20 23
Nitrite+Ritrate N * 23
Total P * 3 11 17 20 23
Total Dissolved P * 17 20

Total Inorganic P * a 11

Sel Total Inorg P * 3 11

ortho P d 3 1"

Soluble Ortho P * 3 11 17 20

Fld Conductivity = 4 12 24
Lab Conductivity * 24
Chloride * 4 12 16 19 24
Total Dissolved Solids 24
Total Solids 4 12

Total Susp Solids 4 12

T Volatile Solids 4 12

Vol Suspended Solids 4 12

Total Organic Carbon 5 13

Filtered Organic Carbon 5 13

Sodium ) 13 24
Calcium 5 13 24
Magnesium 5 13 26
Potassium 5 13 26
Secchi Depth . 6 18 25
Chl-a (Lorenzen)} * 8 18

Chl-a (Parsons) * 18

Total Chlorophyll * 18

Phaeopigments * 6 18

Total Coliform 6 25
Fecal Coliform 6 25
Fecal Streptococcus &

Turbidity 25
Copper 7 14

Cadmium 7 14

Zinc 7 14

Lead 7 14

Mercury 7 14

Sulfate 7 14 6 19

Sulfide * 8 15 18 23

Methane v 21
Manganese * 8 15

Iron * 8 15 18

S8ilicon Dioxide 8 15 ’

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




EKey to Box Plot Symbols

Box Plots Summarize Distribution of Values Within Each Year.

90th Percentile \.

75th Percentile

I meMedian

Upper 904 C.L. for Median

50th Percentile e

Lower 10% C.L. for Median

25th Percentile

10th Percentile
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Onondaga L South — D&S — 0-6 Mefers
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Onondaga L South — D&S - 12-18 Meters — June-September

w lotal k]oldoml?l nitrogen mg/l

. N

M m¢¢¢¢m+¢m@ﬂww
4 |

T

E 68 70 72 74 78 78 80 8z 84 86 88 90
=, Pparticulote total Kjetdohl nltrogen mg/l

z

'

= fiHered tofal keidahl nitrogen mg/!

g

: )° mqlmdaw] m%
' |

ORG-N
-t
107" o 5 ssed® 3 3 aserd

NH3-N

NO3

=%, organic nitrogen a3 n mg/t

68 70 72 74 76 78 80 82 84 B8 83 90

= ammonio nliregen as n mg/1
AT
o $

g

S e
T 68 70 72 74 76 718 8O 82 84 86 88 40
o Nircte nitrogen as n mg/1

?

:

ol¢

'O_.

Bl

T 68

01-q




Onondaga L South — D&S - 12~18 Meters — June—Sepltember

nlirite nitrogen oz n

my/l

2 2 seluble total inorganic phos as p
-' 1
] »l
] et
| ) |1 : ﬁ]
e e 4 | | "
o lﬂ n .1
Z.] - | o B
Y I I il s
-' I ‘
L2
"
- o
:Q_. T T T T T T T L A T T T u T r T T T :o.. T T u T T T T T T T ¥ T T T T T T T T T T L]
68 70 72 74 T8 78 80 82 B4 BE 88 90 €8 70 72 T4 76 78 80 82 B84 86 83 90
@, tolal phosphorus as p mg/| s, ortho—phosphate as p mg/t
Lt - m
L
[t
* g
i 17 |} ' C'J
o . T B m m $ q] ? ﬂ E| =
% g
- ]
° Lol k .
5 _
| ] YT
72 M L F Ll L Ll M L) M Ll ¥ Ll A Ll A Ll M Ll L Ll A T “‘2 L Ll L . L Ll A
68 70 72 74 76 78 80 82 84 B85 83 90 €8 70 72 74 76 7B 8O 82 84 86 88 90
=, total Inorganic phosphate a3 p my /1 %sohbh ortho phosphale az p mg/l

T

101

e
PR
—=3
-t
—{=r
—=0
~=
—{E=TH
=
~—
=0
— -
—=
— e
g T - —
=
—=-
=
"
S ORTHO P

- ~

5 i 5

o ] "

I° Ly L lﬂ L L L L L} L L L L L L L L T L T L] Ll
Tea 70 72 T4 7& 73 80 82 84 26 88 S0 “e8 70 72 N 76 78 80 82 84 86 . 20




&0 a0

40

coND  *10?

20

Ty

50 100

0

15 10
20 30 40 50

10

Onondaga L South — D&S — 12-18 Meters — June—Sepiember

micromhos

conductivity  (fleld)

150 200 250

&
”mﬂl m ET ' i
chloride mg/i
b |
¢m+$ 'H$$¢¢
Tﬂhlooﬂds my/l
5 ll]mﬂ] 1
N
Dmm

o _

TS
5 1.0

0

80 100

*10!
80

20

20 30 40 50

15 20 25

fotal auspended aclida

- mg/t

fotal volatite 3olids

volatile suspended sofids

cl-a




30

F T0C
20

10

8o

NA  *10'
40

20

Onondaga L South — D&S ~ 12-18 Meters — June-September

fotal erganic carbon mg/1

[}
]
&
® J,&.‘-
68 70 72 74 76 78 80 82 84 86 88 90
fitered folal orgonle corbon mg/I
D )
b
I Pl
68 0 72 Y4 T8 I8 80 82 84 86 88 90
sodium me/i
¢ | *
b ﬁ ?a !
-
- L.
-
68 70 72 74 76 78 80 82 B84 85 88 90

2

-

120

*10’
80

CA
40

40 &0 80 100

20

calclum

mg/)

polassium my/)

llllllllllllllllllllll

g1-d




Onondaga L South — D&S -~ 12-18 Meters - June-September

<, copper mg/!
A ; )

a:TbBﬂ ﬂ ) m b
N ¢, .HTE
IR | A i

i

o ——_—
“"es 0 72 74 76 78 80 82 84 8 88 90
'!; cadmlum mg/
5

8 o _
3 lo.t.
; 01
T
Tes 70 72 T4 76 84 86 88 90
e, zine mg/

N
LA
=
-
—-=

1072

to~3

68 70 72 74 78

¢, lead my/l
3 $
2 4 l]
o | - ke -l -
5 |
"]
‘2 A L3 L L L L L] L L L L L L L L L L L L L L L
68 70 72 74 78 72 86 82 84 86 83 90
L cadmium mo/t
Lo
-1
v
oy
-~
a b
© 2
[ 3 .
s [lo.1.
" .
Lo
o l
-
.2 L Ll b Ll LJ L] L] L L LI L L]
68 70 72 74 78 72 84 -1 as 90
@, mercury ug/l
.-.-
[ .
(%
L.
L.
-+
2
68 70 72 74 76 78 80 82 B84 86 88 90

vL-Q




Onondaga L South D&S — 12-18 Meters — June-September

3 sultate my/1 ™ fron me/l
« '
8- @
g 2
3 1:'
o
8 8
3 I
SI1ILF
o llllllllllllllllllll o. lllllll m lllllllllllllll
68 70 72 74 76 78 B0 81 B4 BE 88 9O ©'¢8 70 72 74 76 78 80 82 84 86 83 %0
w suifide mg/t o sllicon dioxide myg /1
© ll
o | T °
- -
ot o
o
» . =}
®
l * '
"3 L ::
m ;
o T T e T T T T e T T T T T or—T—T—T T T T T T T T T T T T
68 0 72 74 76 78 80 82 B4 68 70 72
o manganese mg/l
a
-
o

MN
—

0.2
]

T T T T T T T T T T T T T T —tr T




Onondaga L South — UFl — 0-6 Meters

2 water {femperciure degress celsius 2 chloride mg/l
H
8 ;| I :. ] - - 3 EI é ﬂ
a l o9 T I
Fw : I
2 4 1L i ! b
: I o 9 L
7 w L %]
o A L] A L LJ L] ¥ Ll L] Ll L] Ll L L] L] L3 L] L] L3 L] L ¥ o LJ L L Ll A L] A Ll A L] L L A L] b L] A L] L] L L L]
68 70 72 74 78 78 80 a2 84 .11 88 90 68 70 72 74 76 78 a0 82 84 86 1] 90
dissolved oxygen = meter (field) § aulfate mg/1
-
g
s T
r|| 2 )
-
8, ‘j g
- | 3
° L L) L L] L2 T T L] LJ L] L L L L L L] L] L] LJ L] L L] o L] L L L] L] L L L] Ll Ll L] L] L] L] L] L] L] r L] L] L]
€3 70 72 T4 76 78 80 82 84 as 83 90 68 70 72 T4 76 78 80 82 84 -1 as 90
o PH measured In lob =log [n+]
o

'76 78 80 82 B4 B8 B8 90




T-P

-2 =1
1% 0 s serd® 3 5 asend®

S ORTHO P

1072

Onondago L South - UFI - 0-6 Meters
tetal phosphorus os p mg/1

68 70 72 74 76 78 80 82 84 86

tela) dizsolved phosphorus o3 p

T T T T T T T T T T L J L) T

e -1
1072 o s ased® 3 3 aserd®

68 70 J2 74 76 78 80 82 84 86 88 90
g, 3oluble ortho phosphale as p mg/1
5

1073

6 70 72 74 76 78 80 82 84

NH3-N
-1 t
107 0 5 esered® 3 5 asend®

NO3

]
2 -}*HW?JOo 3 446‘7#0

NO2Z

-3 -1
10 3 &48979Jo 3 -!4%!?!400

ammonla nlirogen as n mg/i

i
68 70 72 74 76 78 80 82 B84 86 88 90
nilrate nilrogen os a mg/|
68 70 72 74 76 I8 80 82 84 B 88 90
nitrite nltrogen 08 n mg/)
68 70 72 74 6 I8 80 82 84 85 88 90

21-q




D-18

06 8¢ 98 3 I8 08 8L , B v L 0L 89 °
v
L]
1/8w splne
08 98 98 ¥ I3 08 8 L 9L Y L 0oL e
%
3,
; &
1B .
— (m ] 1 - -
I E m_ L
1/6n PoyiewE USZUMS| ~ ujiiydosoyd %
06 &8 98 8 I8 08 8L 8L ¥L L TL oL 89
%
>
_ 2
L L o‘ m
[T A
) %

1/6n poyjsw suotsod hydosojys |pjoy w

06 9% 98 Y8 I8 09 WL OL ¥ T OL 99

101

o0F

10}
d=¥IHD

0}

poyjew suosiod o-fpiydesojya

06 $8 9% Y@ I8 08 BL 9L ¥ U OL ®9

L L i i i L i " i A 1 i L i N i i i 2 i i

01

o1

101
1=¥IHD

0t

i/tn poyiom uszueuo] D—jiiydosojys

06 88 99 ¥8 I 08 SL 9L ¥ I OL

N L i i L i i L i i i i

501

b —p b

L3I yidep yooet
S10j6W 9-0 — 14N — yog 7 pbppuocug

lofuiét £t oofﬁiér t & ,-01
12938




15 20 25

TEMP

10

10

85

7.0

6.3

Onondaga L South — UFl - 12-20 Meters — June—September

water jemperalyre

degrees celsius

68 70 72

79 80 82 B84 86 88 90

diggolved oxygen = meter (fisld)

mg/1

68 70 72

T T r T =T

pH measured in lab

78 80 82 84 86 88 90

=leg [h+]

78 80 82 84 8 & 90

3

. "0
100 150 200

50

S04
100 150 200

50

o4 08 1.2 16 20

0.0

chioride

mg/i

sultate

82z

myg/t

68 70

a2

a4

mg/l

6 70

84

61-a




T-P
e -1
1072 5 asermd® 2 3 aserd®

$ ORTHO P

Onondoga L South - UFI — 12-20 Meters — June—September

tetal phosphorus as p

BRI

68 770 72 74 76 78 80 82 86 88 90

=, Jolal dissolved phosphorus as p mg/l

=

® ﬁl .
e
-
[]
2 A L L T L L3 T L Ll 1 LJ L] T L] L] L] 1 L] L L Ll L]
68 70 72 T4 76 T8 80 82 84 86 88 90
q, scluble ortho phosphate as p mg/l
.
T
-
"H
L
b
g
L
L,
-,
-
H
%
2 LJ L] L] L] L Ll L L] L] L L L] L L L L L T L L] L] T
8 70 72 74 76 78 80 B2 84 86 88 90

ammonia nitrogen as o

mg/t

w

NH3=N
wi
107" o s aserd® 3 3 asered®

pry

-6nllruh nitrogen as n

70 72 74 76 T8 B0 82

mg/

84

"oe

"90

100

NO3
10~!

102

103

10°

vilrtte

T 70!

72 74 8 78 80 82

nifrogen os n mg/|

"84

ae

30!

HO2

1072

10°%

&)

~
o

Yy

2]

76 78

~
~
~J
-

-3

88

Ty

@
L -]

0¢-da




Onondago L South — UFI - 12-20 Melers - June—September
sulfide mg/|

30

25

20

1] 4]
—

methane mg/l
©

le-a




Onondaga L — DOH Stations 21-30, 0 Meters

waler fernperature

—leg [h+]

degress celalus

D-22 -
% = k3 = [$ —
[t ] [ o
“ m—a ” nu u
= 'ﬁ =
2 .w - {E- k3
g =
-3 3 < 3
[ 8 - g @ [ -
ERRS L L
- E ] I
2 += |8 c |
o 18| e .
° —= ® R
T I |
o & ks " -
2 2 [
M R o=z N ~
k-4 R
m ...0... “m, .m ” .” -
€ = £
3 C I e 2 3
06 s8 08 SL 0L €9 00 0SZ 00T 0S4 00V OS5 O 0L OZt 08 09 Of O
1 Hd Y Oks  QUYH
8 & 8
C '3 s |
K- [ [ b
ua .a us
3 3 % Lk -
® < k. f B -
g8 | 8 3
I I ~==n-
R 24 —tsh £
3 - fe=t .
- e = -4 -t o
—=— i m —=T"n— I o= [ -
~ "~ 3 ~
i [ - 2 L
L L LI |
| 5 [ 3
R = R m 4
" ] - D
8 2 8 3z 8
08 ST 0T St O § o0 YU 9 M o 06 $'¢ 0% $¢ 0L 9 09
dN3t oa 4 Hd -




x

Onondoga L — DOH Stations 21~30, 0 Meters
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Onondaga L. — DOH Stations 21-30, 0 Meters
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APPENDIX E
Hydrologic Data

Daily Time Series Plots
Monthly Runoff and Lake Elevation
Monthly Total Flow and Mean Lake Elevation Listings
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Figure ?
Monthly Hydrology

Runoff - Onondaga Creek at Dorwin Ave
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E-3

MHYDRO.WK1

menthly tributary flows (cfs-days) ,
runoft (Inches), estimated from DORWIN data
mesan lake elevation (ft-msi)

YEAR MONTH SPENCER DORWIN HIAWA LEY LAKEL RUNOFF
67 2574 .08

10 1.0
67 11 6660 2.80
67 12 5171 2.17
68 i 3445 1.45
68 2 1093 1.72
68 3 8592 3.61
68 2 4566 1.92
8 4 3395 1.43
68 S 4851 2.04
68 7 4050 1.70
68 8 1925 0.81
68 9 1581 0.67
68 10 2927 3.23
68 11 5352 3.63
68 12 8465 3.57
69 1 7737 3.55
69 2 5857 246
69 3 6400 3.69
69 2 9141 3.84
69 5 6426 2.70
69 6 4331 1.82
69 7 2616 1.10
69 8 1530 0.64
69 9 801 0.34
690 10 962 0.40
60 1 3585 1.59
69 12 3929 1.65
70 i 2846 1.20
70 2 5586 2.35
70 3 6653 2.80
70 i 9713 3.08
20 5 3857 1.62
70 6 2652 1.11
70 7 2435 1.02
70 8 1003 0.42
70 9 2184 1236 0.52
70 10 3862 2545 278 1.07
70 11 4768 3367 371 4584  1.41
70 12 5187 3780 343 10974 1.59
71 1 as78 3651 397 8876 1.53
71 2 7286 6552 470 9047 2.33
71 3 15839 11908 1187 17050 5.00
71 4 15204 11573 935 18106 4.86
71 5 6920 5338 592 9517 2.24
7 & 3727 2488 302 4884 1.05
71 7 2438 1494 358 3667 0.63
71 8 1907 1014 2908 3000 (.43
71 9 1568 808 956 3280 0.34
71 10 1478 828 223 2461 0.35
71 11 1808 {188 219 3082 0.50
71 i2 4141 3338 272 5172  1.40
72 T 5043 4143 317 5121  1.74
70 2 2048 1960 4120 0.82
75 3 13206 11517 1073 14276 4.84
72 4 13050 9502 858 14330 3.99
75 5 10546 6812 779 11874 2.88
72 6 18498 16890 1557 20287 7.10
72 7 €960 5037 8950 2.12
72 8 3957 2204 372 4964 0.96
72 9 2860 1808 303 3724 0.76
72 10 3945 2031 304 2732 1.23
75 11 9418 8124 706 11446  3.47
72 12 14011 11318 1089 4187 19311 4.75
73 1 8506 6585 961 2197 15253 2.77
73 2 6193 4748 591 1069 9252 .00
73 3 8581 6743 697 2200 0646 2.83

ELEV
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YEAR MONTH SPENCER DORWIN HIAWA  LEY LAKEL RUNOFF ELEV l
73 4 12525 10188 1216 3010 16352 4.28 364.72
73 5 7007 5649 585 1772 8510 2,37 363.19
73 6 6026 4169 666 2142 8020 1.75 362.86
73 7 2983 1630 363 669 4500 0.88 362.72
73 8 2400 1185 296 694 8372 0.50 362.82
73 9 1806 909 302 797 2786 0.98 362.63
73 10 1844 915 305 754 0.38 362.
73 11 2995 1811 413 2836 0.76 362.85
73 12 9467 6740 765 2018 2.83 363.30
74 1 6398 4467 6565 1634 1.88 363.25
74 2 5236 3719 496 1204 1.56 363.13
74 8 6991 4760 593 1613 2.00 3963.08 .
74 4 15506 11748 1483 1679 4.94 364.41
74 5 7998 4929 632 1642 2.07 363.49
74 6 4342 2890 452 964 1.21 362.
74 7 7354 4521 787 1841 1.90 362.96
74 8 3399 1975 1003 1229 0.83 362.
74 9 3919 2640 1770 1124 1.11 362.82
74 10 2621 1875 1 615 0.79 362.
74 11 6618 4412 296 1596 1.86 363.03
74 12 7633 6092 389 1781 2.56 363.56
75 1 6345 4900 394 1656 2.06 363.35
75 2 7833 6374 466 2172 2.68 363.
75 3 9004 7296 54 2010 3.07 363.99
75 4 7815 6137 516 169 2.58 363.
75 5 §193 36356 322 837 1.583 362.98
75 6 2941 2312 175 947 0.97 362.91
75 7 4611 3162 721 1768 65822 1.33 362.76
75 8 2940 1636 309 850 4240 0.65 362.70
75 9 8243 6482 861 2972 9232 2.72 363.39
75 10 6404 4193 §52 1407 6392 1.76 364.39
75 11 5773 4162 265 1293 7210 1.75 363.22 I
75 12 7951 5409 317 1219 8119 2.27 363.21
76 1 6752 4895 371 1328 8307 2.10 363.12
76 2 13266 11022 1114 3627 11844 4.63 364.
76 3 14411 10186 1120 2368 16371 4.28 366.38
76 4 13620 10755 1167 2716 15220 4.52 364.
76 5§ 11751 893 864 2750 10891 3.75 364.46
76 6 7059 4623 372 1548 6477 1.94 363.40
76 7 5824 3644 286 1356 5073 1.53 363.11
76 8 4366 2865 253 1447 4179 1.20 362.99
76 9 2867 1688 199 784 3203 0.71 362.71
76 10 7115 5559 432 2610 6513 2.34 363.76
76 11 4701 3323 247 1293 6174 1.40 363.37
76 12 4985 3859 252 1099 8532 1.62 362.89
77 1 3008 2382 210 340 5314 1.00 362.68
77 2 4386 3595 216 679 5402 1.51 362.70 ]
77 3 16808 14630 973 3055 129068 6.15 364.60
77 4 9813 7027 615 1983 10258 2.95 364.10
77 5 5204 3324 291 559 5147 1.40 362.87
77 6 2978 1603 217 600 3625 0.67 362.74
77 7 2896 1220 321 1368 4620 0.51 362.79
77 8 2434 1170 202 990 3745 0.49 362.
77 9 5927 3775 442 2217 6408 1.59 363.67
77 10 13133 10176 1053 4009 16412 4.28 365.75 l
77 1 9720 6800 797 3050 131756 2.86 365.1
77 12 12876 11106 1109 4481 13526 4.67 365.
78 1 11218 7916 57 1710 10853 3.33 364.73
78 2 5629 3403 304 793 9414 1.43 363.67
78 3 15069 12955 1436 4782 14658 5.44 364.19
78 4 13837 11062 1061 2627 11842 4.65 366.03
78 5 4926 3096 333 763 5777 1.30 362.89
78 6 3372 1827 299 954 4628 Q.77 362.9
78 7 2468 1212 230 637 3913 0.51 362.756
78 8 2536 1164 264 724 3953 0.49 362.78
8 9 3017 1642 316 948 4207 0.69 362.81
78 10 2877 1757 147 777 4868 0.74 362.76
78 11 2672 1493 113 519 4479 0.63 362.79
78 12 4827 3209 183 1081 5668 1.35 363.01
79 1 11805 9592 637 1616 10545 4,03 363.48
79 2 6302 4017 288 845 57 1.69 362.95
79 3 2023 16673 2133 2722 20751 6.96 366.44
79 4 11803 7217 740 1837 10574 3.03 364.79 l
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YEAR MONTH SPENCER DORWIN HIAWA LEY LAKEL RUNOFF ELEV
79 5 5407 38344 3 41 362.85

21 910 6182 1. 2

798 6 3296 1774 226 612 4265 0.75 362.
79 7 1825 1046 138 508 3815 0.44 362.75
79 8 1558 923 125 666 3666 0.39 362.84
79 9 2713 1380 168 872 4196 0.58 362.92
79 10 2424 1710 176 719 4696 0.72 362.85
79 11 3971 3126 200 933 5824 1.31 363.
79 12 3822 2950 260 831 6117 1.24 D363.48
80 1 2933 2163 2086 556 5366 0.91 363.01
80 2 2043 1465 181 513 4198 0.62 362.53
80 3 11417 10323 927 3033 11401 4.34 363.42
80 4 9950 7375 714 1307 10684 3.10 364.57
80 5 3954 2342 301 687 4465 0.98 363.
80 6 2960 1789 396 1045 3221 0.75 362.94
80 7 2028 1221 232 356 2652 0.51 362,
80 8 1547 787 187 262 1900 (.33 362.69
80 9 1160 662 261 428 1684 0.24 362,
80 10 1319 815 262 507 2146 0.34 362.74
80 1 2090 1473 157 651 2892 0.62 362.78
80 12 35625 2600 202 857 4217 1.09 363.17
81 1 2281 1517 157 429 3019 0.64 362.64
81 2 11040 8785 571 2485 8907 3,69 363.70
81 3 5862 3963 288 6196 t1.67 363.21
81 4 4980 3364 183 675 4736 1.41 362.78
81 ] 3617 2131 149 759 3239 0.90 362.
81 6 2111 1213 137 389 1579 0.51 362.88
81 7 1432 683 133 337 1369 0.29 362.90
81 8 1163 596 130 1488 0.25 362.79
81 9 3245 2433 181 1093 2609 1.02 362.97
81 10 9405 8270 577 2998 9674 3.48 363.39
81 1 8533 6074 329 2059 9450 2.55 364.68
81 12 6588 3998 298 1244 7941 1.68 363.52
82 1 5143 3666 37 908 8822 1.54 362.91
82 2 4083 2616 196 886 4632 1.10 363.10
82 3 11149 8749 738 2801 9652 3.68 363.87
82 4 8460 6965 409 1495 7540 2.93 363.68
g2 5 3818 2657 236 776 3378 1.12 362.7
82 6 4922 3512 228 1313 4359 1.48 363.22
g2 7 3463 1699 139 6 3235 0.71 362.92
82 8 1879 884 109 333 2740 0.37 362.79
82 9 1799 961 124 549 2593 0.40 362.
82 10 1476 881 117 217 1720 0.37 362.78
82 11 3032 2299 158 1168 2427 0.97 362.89
82 12 4100 3331 161 1263 3016 1.40 363.00
83 1 3162 2426 137 979 2995 1,02 362.79
83 2 4719 3859 217 1232 4275 1.62 362.86
83 3 3803 2893 187 1023 3463 1.22 362.71
83 4 13890 11570 922 5355 12331 4.86 364.29
83 ] 09 7725 696 1695 11933 3.25 365.03
83 (] 3370 2322 250 1105 2028 0.98 362.85
83 7 1633 883 149 428 1673 0.37 362.75
83 8 1350 726 133 424 1894 0.31 362.84
83 9 1358 644 167 577 1646 0.27 362.82
83 10 1215 6 122 424 1893 0.28 362.74
83 11 2215 1382 231 995 35688 0.58 362.
a3 12 65616 5839 430 3264 7446  2.45 363.80
84 1 2733 2183 186 8 2537 0.92 362.
84 2 9815 g012 539 2835 7786 3.79 363.79
84 3 6629 4835 420 1786 5508 2.03 363.
84 4 12148 10256 711 1757 10750 4.31 364.69
84 5 10089 7785 632 213 8563  3.27 0364.
84 6 4464 3283 314 4212 1.38 363.48
84 7 3261 2119 286 1182 3044 0.89 362.
84 8 3532 2811 211 915 6103 1.18 362.94
84 9 2524 2030 141 473 3514 0.85 362.80
84 10 2107 1604 142 515 3045 0.67 362.86
84 1 3177 2626 154 1016 3095 1.10 363.10
84 12 8615 7768 422 2602 8660 3.26 363.45
85 1 5812 4684 368 1123 8704 1.97 363.44
85 2 6538 6110 367 1749 8045 2.57 363.
85 3 8326 7611 549 1753 9580 3.20 363.62
85 4 5650 3865 305 900 4491 1.62 362.89
85 5 2989 1821 197 706 293¢ 0.81 362.86
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YEAR MONTH SPENCER DORWIN HIAWA LEY LAKEL RUNOFF ELEV
85 6 2215 1349 196 839 2244  0.57 362.91
85 7 1908 923 212 562 1611 0.39 362.83

85 8 1213 625 185 380 886 0.26 362.62
85 9 1512 1008 229 731 989 0.42 362.72
85 10 1925 1123 123 647 1359 0.47 362.83
85 11 5640 3792 191 1730 4300 1.59 363.23
85 12 4642 3704 192 1060 4406 1.56 363.41
86 1 §035 4620 277 1469 3639 1.94 363.24
86 2 5887 5229 311 1435 4079 2,20 363.50
86 3 10415 9005 619 2869 8575 3.78 364.12
86 4 7178 5582 484 1897 8366 2.33 363.66
86 5 4703 3548 285 11564  §165 1.49 3962.87
86 6 5309 ar72 384 1175 5645 1.59 363.31
86 7 4168 2057 219 849 1768  0.86 863.14
86 8 4483 2598 240 3192 1.09 363.12
86 9 3082 1475 187 1350 2377 0.62 362.90
86 10 4388 3453 242 1667 5223 1.45 363.

86 1 6094 5158 340 1804 5381 2.17 363.24
86 12 8638 7505 621 1990 9888 3.156 363.84
87 1 4454 3493 274 882 5695 1.47 3863.33
87 2 . 2410 2179 182 488 3214 0.92 362.66
a7 3 9754 8146 498 2058 8575 3.42 363.32
87 4 10158 7302 §23 1484 8629 3.07 363.74
87 5 2763 2268 237 394 2746 0.95 362.84
87 6 2171 1347 194 863 2161 0.57 363.00
87 7 1531 1041 - 171 471 1646 0.44 362.96
87 8 1146 643 134 255 1299 0.27 362.

87 9 1741 1033 210 873 1984 0.43 362.91
87 10 1742 1294 166 2 2029 0.54 362.

87 1" 2260 1747 162 1091 2979 0.73 363.02
87 12 847 3084 172 1418 3918 1.30 363.45
88 1 3373 2699 195 909 3023 1.13 363.00
88 2 4177 8439 210 1304 2684 1.45 363.04
88 3 6427 5354 321 2114 4209 2,25 363.00
88 4 5650 4312 265 2116 4753 1.81 363.11
88 S 4572 3583 242 1299 3844 1.51 363.13
88 6 2022 1260 171 562 1889 0.53 362.

88 7 2693 1699 260 1240 2689 0.71 362.91
88 8 1661 1058 160 1617 0.44 362.

88 9 1481 854 150 458 1376 0.36 362.82
88 10 2138 1494 143 790 1873 0.63 362.98
88 11+ 5216 - 4512 138 1302 3527 1.90 363.30
88 12 3161 2623 159 572 3097 1.10 363.

89 1 3585 2970 168 617 2767 1.25 362,

89 2 3572 3081 189 860 2408 1.29 362.

89 3 5368 4461 267 1500 3932 1.87 363.07
89 4 7428 5932 346 1611 5364 2.49 9363.563
89 5 8297 8505 as7 1730 10007 2.73 364.36
89 6 8067 7691 281 1637 8112 3.23 063.58
89 7 3771 3101 194 753 3063 1.30 363.00
89 8 2577 1781 136 720 1896 0.75 362.93
89 9 4709 3760 328 1325 3473 1.58 362.94
89 10 6401 4979 329 1302 5120 2.09 363.09
89 11 7565 6333 319 1607 7325 2.66 363.37
89 12 4366 3621 221 583 4927 1.52 362.81
90 1 8510 7064 410 2022 5942 2.97 363.05
90 2 12400 10909 714 2760 16385 4.58 364.47
90 3 8616 6715 549 2478 11428 2.82 364.27
90 4 10913 9024 667 2419 12966 3.79 364.17
90 5 112560 9340 635 2256 11036 8,92 364.21
920 6 4107 2920 292 3910 1.23 363.

90 7 2769 1888 271 2938 0.79 362.

20 8 2522 1586 355 1274 1921 0.67 362.

90 9 1992 1304 194 753 1618  0.556 362.84
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APPENDIX F .
Agency Contrasts
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o lines = stratum 1, symbols = stratum 2

Lake South, Depth 0-1 Ms  Stratum 1 = D85S, 2 = OOH

& time increment = 7 days
Q| Stratum 1: 00 dissolved oxygen - meter (fieldl wg/1
depth range: 0 1.0 station range: 1 |
o Stratum 25 DO dissolued oxygen ~ meter $lald ng/1
Bé' . depth range: 0 1.0 station range: 30 30
o H piired obs » ut. total obs = 342
o r2 = 2N, test scale = linear
- on slope = .952, probi=1} = ,708
bias test = 1.186. prob(=0) = ,0B2
8o, sign test = -2,655, probl=0) = ,008
]
statistic strat | strat 2 strat 2-1
o mean 8. 77 9.843 1.126
=1 otd dev §.069 3.872 3.803
median 7. 700 9.900 .800
2
Il 77 79. 81 83 85 87 89
o stratun 2 - stratum 1, scale = linsar o line: yux, r2= 294, gm slope= 952 (p=1: ,709
N -
o * e
@ =3
"‘° - Q‘
A"‘ - * .. 2-
- - - .
5 . ~
N ST
Lo 7y o
No * . - ;-
S . . * w
L o}
57 ' ®
o 9l
@ =
° 2
T 17 79 81 83 85 a7 89 .0 4.0 8.0 12.¢ 16.0 20.0 24.0 26.0 32.0

Stratum 1
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o lines = stratum 1, symbols » stratum 2

Lake South, Depth 0-1 M: Stratum 1 = UFI, 2 = DOH
& tire increment » 7 days
o | .. Stratus 1: DO dissclved oxygen - meter (field /]
8 depth ranger .0 1.0 station ranges U1 Y41
o Stratum 2: DO dissolved oxygen - meter (field wy/1
W0 ] pth range: . . station range:
8".‘ dept 0o 1.0 ti 30 30
° piired cbs = 52, total obs = 1011
o re = .3%6. test scile = linear
- om slope = 1.118, probi=t]l = ,361
bids test = 251, preb (=0l = 586
8o, sion test = 000,  prob(=0) = 1,000
)
statistic strat | strat 2 strat 2-1
o nedn 10,350 10.601 25t
= std dev 3.387 3.785 3.t
nedian 10,263 9.900 -.024
N -
o .
a‘ T T L3 T T T T T T T T T T T Y 1 [
7 77 79 81 63 85 87 89
o stratum 2 - otratum 1, scale = linear o liner y=x, r2= .356, gm slope= 1.118 (p=it: .361)
31 =
o o
— o °
$ 1
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mo s 5¢!
23 Co ' -39
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£51 = : = &
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o o
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LR - 7 19 81 83 85 a7 89 3,0 5.0 7.0 9.0 11.0 13.0 15.0 17.0 19.0

Stratum 1
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o linss = atratum 1, symbols = stratum 2

&
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q .
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R 80 82 8y 96 68 90

o stratum 2 - strabtum |, scale = linear

r

o | :

W. . » -
Ho- . ., . .
-!é * *e ‘ ' . .
° * e
b * - }'. * .‘ '. - ..
U:o.- '_. .- Fl " :: '_ .0.' :..: I:
No . ‘. L] * - - .. o. : * ¢
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N‘ L L] L L L] T + L] L] L)

T 7 80 a2 8y 86 88 90

Stratum 2

Lake South, Depth G-3 M:
time increment = 7 days

Stratum 1 = DS, 2 = UF]

Stratus 11 DO
depth range:

mg/}
station ranger 1 1

dissolued oxygen - mater (Field)
.0 3.0

Stratus 2: 00

dissolved oxygen = mater (field) ng/1

depth range: .0 3.0 atation ranger Ul U1
paired obs = 129, tots) obs = 2243
r2 = SN, test scale = linear
gm slope = 1.080, probl=l} = ,302
bias test = ,uee, probi=0) = 093
sign test = -, uyo, preb(=0) = _,5B0
statistic strat 1 strat 2 steat 2-1
nean 8.933 9,359 M26
std dev 3.049 3.2 2.891
wedian 8.Us0 9,313 100

o linet y=x, r2s 304, gm slope= 1.080 (p=1: ,302

&
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16.0 20,0 24.0 28.0 32.0
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lines » stratua 1, symbols = stratum 2

2

0.0

o stratus 2 - stratum I,

- =

3..0

1.0

scale = lingar

Stratum 2 - Stratum 1
-1.0

'3.0 0

'5.. 0

Q
r;: T T T T

o

1

..0

Lake South, Depth 12-20 H:
time increment = 7 diys

Stratum 1 = D&S, 2 = UF]

Stratum 1: DO dissolved oxygen - meter [fleld) mg/1
depth range: 2.0 20.0 station ranger | 1
Stratum 2¢ DO diseolved oxygen - neter (field) mg/1

depth range: 12.0 20,0 station ranger U1 YY)

piired obs = 130, total obs = HUA
re = . 188, tast scale = linear
o» slope = 1.009, probi(=l) = 825
biss test = =771, preb(=0) = 000
sign test = 6.605, prob (=0} = 000
statietic strat t steat 2 strat 2-1
»ean 2.3 1.936 - 177
std dev 3.30 3.363 1.586
median »900 .000 =.4oo

1ines yax, r2= 788, gm slope= 1,009 (p=l: ,825)

[ =]
%.0 20 40 60 80 100 120 I4.0 16.0

Stratum 1
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32.

28.0

.00

TEMP TEMP
20.0

16.0

12.0

o lines = stratum 1, symbole = stratum 2

Q
'3
11 ]

o stratum 2 - stratum 1, scale = linear

o

0.0 4.0

Stratum 2 - Stratum i
4.0

-8.0

7S

n

9

81

83

-1200

.0

00

Stratum 2
20,0 2¢.0

16.0

12.0

Lake South, Depth 0-1 M:
time increment =

Stratun 11 TEWP

Stratun 2: TEWP

depth range: 0 1.0 station range:
paired cbe = uy, total obs = 3G
r2 - 671, test scals = linsar
gm slope = . 988, prebi=l) = B850
bias test = .368. probi=) = ,359
sign test = ~1.406, prob(=0) = ,1E0
statistic sirat | strat 2 strat 2-4
mean 20,541 20,909 .368
etd dev 4.379 4.328 2.619
medidn 21,350 22.000 400

linet ymx, r2s

7 days

Stratum 1 = 043,

water temperaturs
depth range: 0

water temperaturs

671, o» slopes

2= 00H

station rangs:

.988 ‘p‘l 1 .590)

degrees celsius

12,0

16.0

0.0

2.0

Stratum 1

28.0

1 1
degrass celsius
30 30
2.0 3.0
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o lines = stratum 1, sywmbols = stratum 2

8'1 Lake South, Depth O-~1 M: Stratum 1 = UFI, 2 = DOH
time increment = 7 days
e | Steatum 1: TEWP wviter temperiturs degress celsius
o depth range: 0 L0 station ranger Ul Y1
o . Stratum 2: TEWP viter tewperature degraes celsius
%8" depth rangs: 0 1.0 station range:r 30 30
—_ -
o “ ot .. paired cbs = S4,  total cbe = 14B2
. l r2 = .B71, test scile = Jinear
gm slope = . 110, prob(=1} = 214
- bise teat = . 185, proh (=) = 550
25? gign test = -2, prob(=0) = 785
= 8 -
. ) . statistic  steat !  strat 2  strat 2-1
o " : . . neldn 21.204 2t.430 .185
N std dev 3.yss 3.8y0 2,225
{ * wneditn 21.800 21.750 075
-] * n
'N. L L] L] L L] T L] L ¥ L] L L] L} L L m
- 15 7 79 81 83 8s 87 89
o atratum 2 = stratum 1, scale = linear o lines y=x, r2= 671, gm slops= 1,110 (p=l: 214
o pr
o | M
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13 o &
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vel "ty . . 3o
oS AT T T 3
.5 ¢ . - n . L7y
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S lines = stratum 1, symbole = stratum 2 Lake South, Depth 0-3 Mt Stratum ] = D&S, 2 = UFI

b3 time increment = 7 days
<] : . { 3 . Stratue 1: TEWP witer temperature degress celeius
R & I H " depth range: 0 3.0 station rangs: 1 1
o Steatun 2: TEMP viter temperaturs degress celsius
Eg" ] depth range: O 3.0  etation range: W W
E -
o . ] paired obs = 132. total obs = 3569
Ny ) r2 = .936, test scale = linear
- F . om slope = .995, prob (=1) = 820
bits test = .238, prob(s0) « 079
Eq sipn taat = - 177, prob(=0) = 860
- o
|) . statistic strat t strat 2 strat 2-1
o : meldn 17.479 17.717 .38
v ] / . std dev 6.119 §.089 1.560
wedian 18.575 18.975 000
‘ -
o ]
o‘ — T T T T T T T T T T T 1 At |
8 80 g2 ] 86 85 90
o stratum 2 - stratun 1, sctle = [inear o lines y=x, r2= ,935, gm slope= ,995 (p=1: 8200
o] -
2 o
o i
ﬂo . * o.
247 . ‘ 8]
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Stratum 1
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TEWP TEMP
12.0 16.0 20,‘ 0

8.0

4.0

1ires = stratum 1, eymbols = stratum 2

o
-
Q

o stratus 2 - stratum 1,

2.0

sctle » linsar

-2.0 0.0

-QOO

Stratum 2 - Stratus 1

-6.0

Steatum 2
12,0

o
4

w
]

T leo

Lake South., Dspth 15-20 M: 2 = UFl

time increment = 7 days

Stratum 1 = D4S,

degrees celsius
station range: 1 |

Stratum 13 TEMP
depth range:

waler temperature
15.0 20.0

Stratum 2: TEWP witer temperature degrees celsius

depth range: 15.0 20.0 station range: 41 Yl
paired obs = 131, total obs = 4792
r = 675, test sctle = linear
gn slope = 887, prob(=1) = ,012
bias test = -.822, prob(=0) = 000
stgn test = 4,950, probi=0) = ,000
statistic strat | strat 2 strat 2-1
mean 19.201 9.379 -. 822
std dev 2.556 2.5% 1.638
nedian 10.250 9.750 -.450

g-d

+887 (p=1: .01

o line: y=x, r2= ,675, gm slope=

&

0.0

16.0

8.0

T

6.0

10,0 12.0 14.0 16.0 18.0

Stratun 1
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2

lines = stratum 1, symbols = stratun 2

1

0.80

E:-IO

-0.00

Stratum 2 - Stratom 1

~1.20 -0_;_8‘3 -0.40

A

k] n 9 81 83

stratum 2 - stratus 1, scale = loglld

Stratum 2

Lake South, Depth 0-1 H: Stratum 1 = 085, 2 = DOH
tine incremant = 7 days

-1.60

Stratum 13 CL chloride - mg/)
dapth ringes .0 1.0 station range: 1 1
Steatun 2¢ CL chlocide mg/1
depth range: 0 1.0 station range: 30 30
paired obs = ys. total obs = 349
re = 561, test acale = logll
om slope = 1.296, probi=l) = ,027
bias test = -.06E, prob(=0) = ,025
sign test = 1.508. probisD) = ,]132
statistic strat | strat 2 strat 2-1
nean 2.990 2.923 -.066
std dev 227 29 .195
nediin 3.066 3.079 ~.01%
2 line: y=x, r2s ,561, gm slopes 1,296 (p=l: .027)
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g lines = stratun 1. eymbols = steatum 2 Lake South, Depth 0-3 H: Stratus 1 = D&, 2 = UFI
) time increnent » 7 days
-
[ -
l Stratum 1: CL chloride mo/ 1
- depth range: 0 3.0 station ranges 1 1
N Stratum 21 CL chloride ng/1
d 9 depth ringe: .0 3.0 station rangs: Ul Ul
piired chy = 116, total obs = 1612
% J re - .983, test scale = logll
it o» slope = 1.016, probi=l} = 187
: biss test = -.005. probi(=0) = ,107
g aslgn test = JNS, prob(=0) e ,345
[
ol statistic strat | strat 2 strat 2-)
. meldn 2.918 2.913 -.005
o std dev 243 27 032
median 2.879 2.881 -.002
n
% L L] L L) L L L L L] L] L] L] L e
78 80 82 ey g6 88 90 i
1 stratum 2 - stratum 1, scale = logld e Iinet y=x, r2= ,983, gn slope= 1.016 (p=l: .187
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4

lines = stratun 1, synbols = stratum 2

0.40  0.80 108

P

Stratum 2 - Stratum |
-lom -0-30 -OOqo "o.w

stratue 2 - stratum I,

-

logl0

-1.60

Stratum 2
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4

$ %3 G?G!l.oa

2

Lake South, Depth 0-1 Mt

Stratum 1 = UFI,

time incrament = 7 diys
Stratum 13 CL chloride
depth ranpe: .0 1.0
Stratum 21 CL chloride
depth range: .0 1.0
paired che = ys, total obe
r2 = .676. test gcale
gn slope = 1.229. prob (=i}
bias test = -.062, prob [»0}
sion test = 2.598, prob (=]
statistic strat | etrat 2
medn 2.935 2.8
std dev 252 310
wedian 2.954 2.821

2= DY

ng/1

station range: Yl Ul

station range:

g/l
30 320

763
logl0
028
017
.009

strat 2-1

-.052
176
«.029

line: ysx, r2s .67, gm slope= 1.229 Ip=x]: .029)

102

1

0 2 3

U 5 6789
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p lines = stratun 1, sysbols = stratum 2 Lake South, Depth 12-20 M Stratum ) = D85, 2 = UFI
%‘ - -
] time increment = 7 daye
P
M Stratum 13 CL chloride wo/1
= depth range: 12.0 20.0 station range:r 1 1
Lo
Stratum 21 CL chloride g/l
a ™ depth range: 12.0 20.0 station rangs: 4l U
paiced obe = 116, total obs = 20808
G ~2 = .980,  test scale = logld
et gm alope = 996, prebi=ll = 754
ol bite test = .001, prob(=0} = .828
8 w sign test = -.280, preb(s0l = ,780
M
o statistic strat 1 strat 2 atrat 2-1
nedn 2.984 2.985 L001
o std dev o 272 .039
median 2.949 2.932 .000
-
§ L} ¥ + L] + L} L3 L) L] L] L3 L] 1 'd
78 80 82 o 86 g8 90 o
o stratum 2 - stratum 1, sctle o logld % lina: y=x, r2= ,980, g slope= ,996 (p=l: .75W
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o lines = stratum 1, eymbols = stratum 2

z Lake South, Depth 0-1 M: Stratum 1 =045, 2 = DOH
time increment = 7 days
g_ Stratom 1t ALK alkalinity to pH 4,5 mg/]l as caco3
depth range: 0 1.0 stationranger 1 |
Stratum 2: ALK alkalinity to pH 4.5 ng/l a3 cico3
x B depth ctnger .0 1.0  station rangs: 30 30
T
paired obs = 4s, total obs « 350
Q- re = .895, test scale = linear
- on tlope = 973,  prob(x)) = 589
bits test = -.400, prob(=0) = _BY3
ds sign lest = -1.067, probis0) = 266
statistic strat | strat 2 steat 2-1
netn 122.804 122.444 =400
21 std dev 43.19% 42,085 14,035
mneditn 128.000 125.000 1.000
m
o L] L L] L) L) L L LJ ¥ L] .d
¥ 17 18 8l 83 87 89 ©
stratum 2 - stratum 1, scale » 1inear ) line: y=x, r2= ,895, gm slopes ,973 {p=1: 569
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COND
2

COND

3 53 5?091.03

g

lines = stratum 1, symbols = stratum 2

®

e stratum 2 - stratun 1, sctale = logll

0.20

-00 w

Stratus 2 = Stratum 1
-0.40 -0.20

5 " 79 81 83

-0.80 -0.69

Stratum 2

Lake South, Depth 0-1 M:

Stratum 1 = 085,

2 = 00H

time increment = 7 daye
Stratum 1t COND conductivity (field micromhos
depth ranga: 0 1.0 station range: 1 |
Stratum 21 COND " conductivity Hield) micronhos
depth ranger 0 1.0 station range: 30 30
piired obs = 28, tota] obe = 280
re = 009, test scile = loglD
gm slope = 1.401, prob(sl) = {52
bias test = -.222. prob(=0) = 001
sign best = 2.646, probix0) = ,008
statietic strat | strat 2 strat 2-1
madn 3.464 3242 -
std dev .163 .e29 .293
redian 3.435 3.281 -
7 liner y=x, ré= 008, gm slope= 1.401 (p=1: .152)
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N e Y Wl R SR S R Gk A Ak GE WE B U & G EE e
E .limo = gtratum 1, symbols = stratun 2 OOH Lake South Lab & Fleld
@) time incremant = 7 days
[
-
v Stratum 15 COND (25) conductivity at 25 C {labd micromhos
= depth range: .0 1.0 station ranger 30 30
L
Skratum 2: COND conductivity Ufleld wicroshos
g o~ depth range: 0 1.0 station ranger 30 30
ta}
paired oby = 70, totdl obs = 1N
_ % . o, r2 = .163,  test scale = 1logl0
& % - . ‘. o» slope = 1.4y8, probi=l) = 007
'; bits test = -. 182, probi(=0) = 000
g w sign test = S.737. prob(=0] = 000
t o
o) statistic strat 1 strat 2 steat 2-1
wedn 3.516 3.335 - 182
~ std dev .158 .229 220
median 3.55¢ 3.382 -.096
-
é L} L L] L] L] r L] L] L} L} L} I 'd
S ” ) 61 83 65 87 89 o
= etratom 2 - stratum 1, scale = Jogl 2 linet y=x, r2= .163, gm slope= 1.44B (p=l: .007)
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2 lines = stratum |, symbols » stratum 2

PHF
7. 8.40

FH F
7.u0

§.90

-

2.'00 6.40

l.

Stratum 2 - Stratue |
0._00 0.:50 1.90

-0.50

stratum 2 - stratum 1,

scale = linesar

-1.00

Lake South, Depth 0-1 M:

Stratum 1 = D45,

2= Do

time increment = 7 days

Steatum 1t PHF pH metsured in fleld =log Ch+]
depth range: .0 1.0 station range:r 1 1

Stratum 2: PHF pH metsured in field =log [h+]
depth rangs: 0 1.0 station range: 30 30

pAired obs = yo, total obs = 338

re = 080, test scale = linetr

gn slops = 1.321, prob(=l]l = 127

bias test = .31, prob(s0) = D11

sign test = ~2.137. probf=() = 033

statistic strat 1 strat 2 strat 2-1

mean 7.647 7.878 .31

std dev .382 S0 .553

median 1.700 7.800 .03

g Line: y=x, r2= 080, gm slope= 1.321 Ip=1: .i27)

-

8.90

8..'40

4
.60 6.8 7.00 7.20 7.0 7.60 7.60 8.00 8.20
Stratun |
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| Hines = stratun 1, eymbols = straton 2 Lake South, Depth 0-1 K Stratum 1 = UFI, 2 = DM
i time increment = 7 diye
2] Stratum 11 PHL pH metsured in lab =log Ch+]
@ depth range: 0 Lo station range: Y41 U)
o Stratum 23 PH L pH metsured in 1ab ~log Ch+]
;3- depth range: .0 1.0 etation range: 30 30
piired cbe = 51, total obs = 923
8_. r2 = -243, test scale = linear
« o» slope = 1.046, probisl) = ,726
o bise test = .035, prob(=0) = 404
58_ sign teat = .83, prob(=0) = 777
~
statistic strat 1 strat 2 strat 2-1
R - nedn 7.955 7.990 035
iy atd dev 264 297 293
* median 7.990 8.000 -.0t0
-n
8 L) L) L) L] L] L] r ¥ Ll L] L] T L) L) L) L 'A
S s 77 18 8t 83 8 87 69 ~
strttum 2 - stratum 1, scale = linsar 2 line: ymx, #2= 243, gw slope= 1,046 (psl: ,726)
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PH L
7.60 8. 8.40 8.80

PH F
7.20

6.80

lines = stratum 1, symbols = stratum 2

Stratum 2 ~ Stratus |
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stratum 2 = stratum 1, scale = linear
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Lake South, Depth D-1 ¥:

Stratum 1 = D&S, 2 = DOH

time incremeant = 7 days

Stratum 13 PHF pH matsured in fleld =log Ch+]
depth rangss .0 1.0 station ranges | 1
Stratum 23 PH L pH metsured in lab -log Ch*]
depth range: .0 1.0 station range:r 30 30
pdired oby = we, total oba « 3B
r2 = . 168, test scale = linear
gw slope = .62, prob(=lt = 000
biss test = .322, preb(=0) = 000
oign test = -5.060, prob(sQ) = 000
statistic strat | strat 2 strat 2-1
wedn 1.670 7.993 322
std dev +395 .9 372
wedian 7.700 8,050 .300
8 liner y=x, r2* 165, gm slope= .629 (p=l: 000X
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lines = stratum 1, sysbole = stratum 2
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stratum 2 - stratum 1, sctle » linear
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Lake South, Depth 0-1 M:

Stratum 1 = UF],

2 = DH

time increment = 7 diye
Stratum 1: PH L pH measured in lab ~log Ch+]
depth range: .0 1.0 station range: W1 W1
Stratum 2: PHF pH metsursd in field =leg Ch+]
depth range: 0 1.0 station rangs: 30 30
paired obe = u3, total obs = 913
r2 - 012, test sctle = linear
on slope = 1,705, prob(=1) = 0t
blas test = =021, prob(»0) = 792
sign lest = 1.372, preb(=sQl = 170
statistic strat | strat 2 otrat 2-1
medn 7. N8 7.927 =.021
std dev .268 A9 .51
median 7.990 7.900 =.100
s-lim: yux, r2= 012, gm slope= 1,705 (p=l:t .01
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@ lines = stratus 1, eymbols = stratua 2 Lake South, Depth 0-3 Hr Stratun 1 = D&S, 2 = UFI
. time increment = 7 days
Stratus 1: PHF pH medsured in #ield =tog Ch*]
depth range: .0 3.0 station range:r 1 1
Stratum 2: PHL pH metsured in lab =log Ch+]
depth range: .0 3.0 station range: Y1 U1
plired obs = 120, total obs = 1728
r2 = .190, test scale = linear
om slope = .49, probi(=1) = 000
biss test = 206, prob(=0) = 000
sign test = =5.112, probi=0) = 000
statiatice strat ) strat 2 atrat 2-1
nean 1.875 7.882 206
std dev .4o? .305 .368
meditn 7.700 7.895 .192
m
. n
o
8 stratum 2 = stratum 1, scale = linear 3 line: y=x, r2= ,190, gm slope= .749 (p=1: .000)
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6.20

o stratum 2 « stratum 1,

2.4

1.60

0.

-0,00

Stratus 2 = Stratue 1

-‘.90 -0.80

"20 40

lines = stratum |, symbols = stratum 2

-

scale = linear

Lake South, Depth 12-20 M:
time increment = 7 diys

Stratum 1 = D45, 2 = UF]

Strakum 1: PHF pH medsured in +iald «log Ch+]

depth range: 12,0 20.0 station range: 1 1
Steatum 2: PH L pH meteured In lab =log Ch+l
depth range:r 12.0 20.0  station ranges UL Y1
paired obs » 118. total obs = 2879
re = 014, test scile = linear
o» slope = 509, probi=1' = ,000
bias test = -.018, probi=0] a 768
wign test = ~3.343, probi(=0) = 001
statietic strat | ebrat 2 strat 2-1
mnedn 7.440 7.4z -.018
std dev .560 .28% .658
wedian 7.400 7.423 140

509 (p.l' .00

! line: y=x, r2= ,014, gm slope=
o
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Stratua 2 - Stratue 1

S lines = stratum 1, symbols = stratun 2 DOM Lake South Lab & Field

=4 time increment = 7 days
2 Steatum 1t PH L pH medsured in lab =log Eh+]
o » depth rangs: .0 1.0 station range: 30 30
2 Stratum 2: FHF pH medsured in field =log [h*]
< * depth range: .0 1.0 station range: 30 30
plired obs = B4, total obs = 188
8.. re = 206, test scale = linear
« om slops = 1.712, prob(=) = 000
bide test = -.033, prob(=) = ,503
8 sign test = 1.8690, probi(=D} = ,063
~
. statistic strat 1 strat 2 strat 2-1
o mean 7.937 7.903 ~.033
= * std dev .287 491 42
wedian 8.000 71.825 - 100
T
a L) Ll L] L] L) L] L) F L} L] L) L L] T T 1 M
w 75 7 79 81 83 85 67 69 >
g.ttratun 2 - stratum 1, scale = linear S line: yu=x, r2= .206, gm slope= 1,712 (p=13 000
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T-P

@ lines = steatun 1, eymbols = stratum 2 Lake South, Depth 0-1 M: Stratum 1 = DIS, 2 = DOH
o time increment = 7 days
e
L
v Stratum 1t T-P total phosphorus As p mg/1
- depth range: 0 1.0 station rangsr 1 1
L
Stratum 2; T-P total phosphorus as p n/1
o depth range: 0 10 station range:r 30 3D
- pdired obs » S, total obs = s2
e r2 = .688, test ecale = loglO
baa on slope = 51, peobl=l) = 382
N bias test = -.152, prob(D = .42
iy " sign test » 2.236, prob(=0l = ,025
-~
o I statietic strat | strat 2 strat 2-1
nedn -1.147 -1.299 -.152
~ std dev .03 .153 115
wedian -1.180 ~1.260 -.100
“'® T ™ 8 83 8 87 '
g3 stratum 2 - stratue 1, ecole » logll % line: y=x, r2= 689, gm slopex ,751 (p=l: .382)
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1ines = stratum 1, symbols = stratum 2

' 50?!91.00

T-P
1
29 56?391.0- 2

T-P

4
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s 17 79 81 83

stratum 2 = stratum 1, sctle =

0.60 0.80

0.40

Stratus 2 - Stratum !
0.

0.00

"0. 20

logl0

-00 llo

Stratum 2

Lake South, Depth 0-1 M:

Stratum 1 = UFI, 2 = DOH

time incremsnt = 7 daye
Stratum It T-P total phosphorus 82 p mg/1
depth range: 0 1.0 station range: U1 U}
Stratum 21 T-P total phosphorus as p ng/1
depth range: .0 1.0 station range: 30 30
pAired obe = 23, total obs = 364
r = 511, test scale = loglD
on slops = 1.288, probi=ll = 115
bias test = -.080, prob(=0) = ,DN9
wign test = 2.711, prob (=0l = ,007
statistic strat | steat 2 otrat 2-1
nedn -1.019 =1.099 -.080
std dev 232 .299 .186
medidn -1.031 «1.125 -.136
w
N
'
> linet ysx, r2= ,G11, gw slopes 1,285 (p=1: .119)
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T1-P

T-P

Stratum 2 - Stratue 1

-0.30 -O:EO -0.10

% lines = stratum 1, sywbols = stratum 2

3.9 5¢709,

4

1

E2, LQ_THIP

[

1072

e stratus 2 - stratum 1, scale = loglDd

a.

0.10

L

-0.40

Stratum 2

Lake South, Depth D-3 M:

time increment =

Stratun 1t

Stratum 2:

paired obs
re

o» slope
bias test

sign test

statistic
oedn

std dev
wedian

9 567091.00

2

I
294 59791.0.

2

ig?

T-P
depth ranget

T-P
depth range:
= 1,
= .usao
= ogloo
= '.OISo
= '027?0
strat |
-1.038
.193
-1.060

line: y=x, r2= U52, gm slope=

7 days

Stratum 1 = D43,

2 = tF}

total phosphorus as p

.0 3.0

station range:

total phosphorus as p

.D 3'0

total obs
test scale
prob (=]}
prob [=0)
prob (=0)

strat 2
-1.053

ATS
-1.011

st

station ringe:

618
legll
.656
.719
.81

rat 2-1
-.015

. 150
.003

-910 (p=lt ,656)

ng/1
1 1

mg/1
41 Yyl
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g lines = stratum 1, eymbols = stratus 2 Lake South, Depth 12-20 Hr Stratus 1 = [4S, 2 = WFI
b 1 time increment = 7 dayse
"~
: i Stratum 1: T-P total phosphorus 4s p mg/1
- depth range: 12.0 20.0 station ranges 1 1
" Stratum 2t T-P total phosphorus as p wp/1
L depth cange: 12.0 20.0 station range:r Ul 41
—
- \ paired obs = I, tota) obe = 96
Q ] r2 = 956, test scile » logl0
ot . g slope = 1.113,  probl=h) = 114
o ‘; biss test = 024, prob(=0l = ,289
ORI sign test = -1.604, prob(=0t = 109
™
o statistic strat t strat 2 strat 2-1
medn -.539 -.515 .024
o std dev .329 .366 .082
meditn -.463 -.436 .035
skl 78 L] L] 80 L] 1 & L L m L T m L L) % L Ll m L
= stratus 2 - stratum 1, sctle = Jogll line: y=x, c2= 956, gm slope= 1.113 lp=1: .114)
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g lines o stratus 1, eymbols = stratue 2 Lake South, Depth O-1 M Steatum 1 = D&S, 2 = OOH
—g time increment = 7 diys
[T
= . Stratum 1: TIP total Inorganic phosphite 8s p mg/]
) . depth rangs: .0 1.0  etation ranges I 1
L.

T: Stratum 2¢ T-P total phosphorus as p mg/1l
o <o depth range: .0 1.0 station range: 30 30
- ~

Lo
: paired cbs = 20, total oba = 263
- r2 = .295, test scale = logi0
o on slops = 984, probi(=l) = ,936
o bige test = 054, prob(=0) = 406
= .’:?g; sign test =  -1,3U2, prob(=s0) = ,180
<] statistic etrat | strat 2 strat 2-1
- nedn -1.183 ~1,129 054
- std dev .266 .281 .282
o median -1.137 -1.174 068
% o
A F L} L] L] L] L] L} L] L] ¥ L] L) L] L} L} L) M
75 77 9 81 83 85 87 89 ~
2 stratum 2 - stratum 1, scile = logll % line: y=x, r2= 255, gm slope= 984 f{p=l3 .936)
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2 -l!nu = stratum 1, symbols = stratum 2 Lake South, Depth 0-3 Mt Steatum 1 = D&S, 2 = UF]
—g time increment = 7 diye
U]
ol Stratum 13 TIP total inorganic phosphate as p mg/1
) depth range: .0 3.0 station range:r 1 1
Ly
"& Stratum 2: T-P total phosphorus as p mg/1
o =g depth ringe: .0 3.0 staition range:r U1 4I
— ]
Lo
: piired cbs = 62, total obs = 986
o re - 572, test scale = logll
~ o» slope = 712, probi=]) = 000
o bias test = A73, prob(=0) = 000
g % | sign test = -5.588. probi=d) = 000
2
E statistic strat 1 strat 2 etrat 2-1
= weldn -1.128 -,955 .173
s std dev L 245 226
ol median -1.097 -,910 127
@ i
é L] ¥ L] L} L] L] L] L] L] L] L] L] L] M
70 BO a2 84 86 B8 g0 w
b stratum 2 - stratum ¥, scale = logl0 8 1ine: y=x, r2= 572, gn slope= 712 (p=ly 000
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lines = atratum 1|, symbols = stratum 2

o, Lake South, Depth 1220 M: Stratum 1 = D&5, 2 = F]
—g tine increment » 7 davs
W
> Steatum 1 TIP total tnorganic phosphate as p np/l
™ depth rangs: 12,0 20,0 statlonrange:r 1 1
L,
2, Stratuom 21 T-P total phosphorus as p wp/1
Q@ g depth range: 12,0 20.0  station rangs:r U1 Y1
- =~
L
oy plired obs = 62, total obs = 1511
o r2 . 798, test wctale = loglld
o o slops 895, probisl) = QNS
o biae test .058, probi=0)  » 00S
o 'f.'_.' | sign test -4.318, prob(s0) = ,000
B
E statistic strat 1 strat 2 strat 2-1
ol neln -.uy1 -.385 .056
" std dev 335 . 300 . 150
~ median ~.419 -.308 087
-
"??' Ll L] — L] ¥ I .M
78 80 84 es 90 ©
=) steatum 2 - atratum 1, scale = loglld 5 linet y=x, r2= 798, gm slope= 895 (p»1s .O4S)
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B Jines = stratum 1, sysbols = stratum 2 Lake South. Depth 0-3 H: Stratum 1= D85, 2 = UFI
] tire increment = 7 daye
1 Steatum 1y O-POM ortho-phorphale as p wg/l
_b' depth range: .0 20 station ranges 1 1
a ” Stratus 2: S ORTHO P soluble ortho phosphate 4s p mno/ 1
g depth range: .0 3.0 etation range: Yl Ul
E L
O o] piired obs = 61, tots]l obs = 950
o r2 = .567, test scale = logl0
3 o» slope = 1.76M, probi=1) = D00
] bias test = -.386, prob(=0) = 000
§ 1 2ign test = 3.20t, prob(=0) = 001
1 »
° &) . : statistic strat 1 otrat 2 strat 21
; T »edn -1.443 -1.829 -.386
. std dev .46l .813 .556
nedian -1.426 -1.587 -.158
?g L] L L] L] L] L Ll Ll Ll L]
78 80 82 B4 86 8e 90
stratum 2 = stratum 1, scale = logll 1ine: y=x, re= ,567, gm slope= 1.764 (p=l: .000)
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~ lines = stratum 1, symbols = stratum 2

=2 Lake South, Depth 12-20 M:  Stratun | = DS, 2 = UF]
: tine increment = 7 daye
1 Stratum 1@ O-POM ortho-phospha te As p wy/l
g depth ramge: 12.0 20.0 station rangs: 1 1
a Stratus 21 S ORTHD P soluble ortho phosphats s p og/]
g ] depth range: 12.0 20.0 station range: 4! Ul
8 -«
@ o | paired obs » 61, total obs = 15]1
'g._ re = .905, test scale = loglD
3 g slops = 1.150, prob (1) = 002
] bizs test = 0N, prob(=0} = 817
§ T sign test =« -.640, proeblx) = 522
I
® & statietic  strat 1 etrat 2 steat 2-
* neldn -.5‘12 "0537 om
atd dev .39 uss . 1S
wedian -, 495 -.381 .003
-
né L} L] L] L} L] LJ L] L} L) T T L 1 'G
78 80 82 84 86 68 90 =
2 stratum 2 - stratum 1, =zcale = logll > line: y=x, r2= ,905, gn slopes 1.150 (p=]: .002}
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B qq""'” = stratua 1, sysbols = stratum 2 Lake South, Depth O-1 Ms Steatum 1 = D&S, 2 = DOM
© time increment = 7 daye
.
L -,
o Stratum 1: NO3 nitrate nitrogen 23 n wng/1
= depth range: 0 1.0 stabtlon range: 1
) Strakus 2: NO3 nitrate nitrogen ts n ng/l
8 o depth rangar .0 1.0 station canget 30 30
z
paired obs = 25, total obs = 294
B | r2 = 331,  test scala = logll
pt o slope = 1.321, preb{=sl} = 164
" : bias test = -.116, preb =0} = 005
2w align test = 2.200, prob(=0] = 028
t
o statistic strat | strat 2 otrat 2-1
wedn i 1.-1] -.062 -. 116
~ . std dev . 168 .222 .186
weditn 021 -.086 -.026
- ﬂ
é L] F L] L] L L L] L L] L] L] L] L 'm
75 77 79 81 83 85 87 89 h
) stratum 2 « stratun 1, scale = Jogll - line: y=x, r2= 331, gm slope= 1.321 (p=1: ,)6Y)
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1ires = strabtum I, symbole = stratum 2 Lake South, Depth 0-1 Hr Stratus 1 = UFI, 2 = DOH

time increment = 7 days

G
s
o]
Ly
il Stratum 1: NO3 nitrate nitrogen 82 n wg/1
" depth range:r .0 1.0 station range: Ul U1
L
= Steatom 2: NO3 nitrate nitrogen as n wg/1
g 9 depth range: .0 t.0 station rangss 20 30
i~
-
pt paired obs = 15. total obe = 209
- rd - .219, test sctle = loglld
o on slope = 2.101, prob(=]) = 050
" . bias test = -.087, prob(=0) = 389
2 slgn test = 2.840, prob(«0) = 008
% ‘e
<! statistic atrat | strat 2 strat 2-1
- . metn .121 .034 -.087
o std dev .203 426 .37
o . median 150 .000 -.150
o

£e-d

T T T ™ T T T T T T L T T 1

75 7 Fi: 61 83 85 87 89

2 stratum 2 = stratum 1, scale = logl0 % 1ine: y=x, r2= ,219, gn slops= 2,101 (p=): .0SO)
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lines = stratum 1, sysbole = stratum 2

O . Lake South, Depth 0-3 M: Stratum ! = D&S, 2 = UFI
‘-: time Increment = 7 daye
[
ol Stratus 13 NO3 nitrate nitrogen ax n /1
- depth range: 0 3.0 station ranges 1| 1
“ . Stratum 2t NO3 nitrate nitrogen 28 n wg/1
o~ depth range: .0 3.0 station range: U1 Ul
=
piired cbe = 37, total ocbs =~ 666
s re = 811, test scale = logll
o omslope = 1616, probl=l) x 000
o ol bias test = L0158, prob(=0) = 33|
8 * sign test = -. 164, probi=0) = ,BB9
oM
- statistic strat | strat 2 strat 2-1
medn .123 .139 015
o atd dev A1 179 .093
median 104 .09 .009
% &
p—p 78 L L] eo L ¥ & L) L] m L] m L 1 w L) 90 L h
A stratus 2 = stratum 1, scale = logld > line: ywx, r2a ,B11, ga slope= 1.616 (p=1: .000)
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B,linee = stratun 1, eysbols = stratun 2 Lake South, Depth 12-20 M: Stratus 1 = D&S, 2 = UFI
] time increment = 7 dave
1 Steatum 1s NO3 nitrate nitrogen 82 n wg/l
%' . depth rangs: 12.0 20.0  station range:r 1 )
7 . Stratus 23 NO3 nitrate nitrogen s o ng/1
g depth cange: 12.0 20,0 station range: 41 W
- paired cbe = 20,  total obs = 1012
ol r2 = +073, test scale = logl0
] om slope = 917,  probisl) = 897
o | biss test = 0%, probi=d) = ,537
sign tast = 447, prob(+0) = _ESS5
E._ statietic strat |1 strat 2 atrat 2-1
* weln -,287 -, 193 “ON
] std dev 570 .523 661
1 Mdi&l‘l '-0“ -0025 -owa
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e L] L) L] L} L} L] L] L] Ll Ll ¥ L] i ) .m
k] 80 82 8l 86 B8 9 «n
| Q stratum 2 - stratum 1, sctle = logld < line: y=x, r2= .073, gm slope= .917 (p=1: .697)
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Stratum 2 - Stratum 1

5 lines = satratum I, symbole = stratum 2
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Lake South, Depth O-L H: Stratum 1 = D4S, 2 = OOH

tine increment =

Stratum 12 NOQ2

depth range:
Stratum 2; NO2

depth range:
palred obs = 26,
2 = .660,
om slope = 1.TH,
bias test = =131,
sign test = 1.961,
statistic sktrat |
meldn =761
atd dev .300
neditn =721

7 days

nitrite nitrogen as n

ny/1

.0 1.0 station range: 1 1
nitrite nitrogen 3s n mg/1
0 1.0 station range: 30 30

total obe = 285
test scale = logll
probi=ll = 002
probi=0} = _056
probi=0) = 050
strat 2 strat 2-1

-.892 -.131
.533 .338
-.017 -.041

2 stratum 2 - stratum 1, ecale = loglDd > line: yax, r2= 660, gw slops= 1,774 fp=l: .002)
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lines = stratum |, symbols = stratum 2

. . -0: 11} 0. .qo 00 .80

Stratum 2 - Stratus 1
-0.80 -0.40

-1.20

steatum 2 = stratum |, scile = loglD

-1.50

Stratum 2
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Lake South, Depth O-1 M:r Stratum 1 = UFI, 2 = D0H

tine incremont = 7 daye

Stratum 1: NO2 nitrite nitrogen as n g/l
depth range: 0 L0 station range:r Y1 4l

Stratom 20 NO2 nitrite nitrogen as n mg/]
depth range: .0 1.0 station rénge: 30 30

piired cbs = 16, total obs = 219
2 = 49, test ecale = logll
gn slope = 1.540, prob(x]) = ,019
biae test = -.120., prob(=() = 004
slgn test = 1.000, prob(=0) = ,317
statistic strat | strat 2 strab 2-1
weln ~.857 -.977 -.120
std dev .32 .49s 272
median -.802 -.893 -.028

linet y=x, r2s M9, gm slops= 1,50 (p=1: .019)
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% lines = stratum 1, eymbols = stratum 2
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3 stratum 2 - stratun |, scale = loglD
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Stratum 2

Lake South, Depth 0-3 M: Stratum 1 = D&S, 2 = UFI

tine increment = 7 days

Stratum 13 NO2 nitrite nitrogen 28 n wg/1
depth range: 0 3.0 station ranges 1 1

Stratum 2¢ NO2 niteite nitrogen a8 n mg/1
depth range: .0 3.0 station range: U1 U}

paired obs = 39. totsl obs = GBS

re = . 946, test scale = loglD

gw slops = »960, prob(=]) « ,289

biss test = -.018, prob(=0) = 212

sign test = .801, prob(=0) = ,423

statistic strat 1 strat 2 sbrat 2-1

»ein -.836 -85 -.018

atd dev .382 .367 .089
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2 line: y=x, r2s .96, gm slope= .960 (p=i; 269
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P Jines = stratun 1, symbols = stratum 2 Lake South, Depth (2-20 M Stratum 1 = D&S, 2 = UFI
] time incresent = 7 daye
1 Stratum 1: NO2 nitrite nitrogen a8 n ng/1
- ] depth range: 12,0 20.0 station range:r 1 |
o] .
] * Stratum 2: NOZ nitrite nitrogen as n wg/]
g j depth rangs: 12.0 20.0 station range: Ul Ui
o | paired cbe = 22,  total obe = 1OMS
Q.' r2 = .49, test meale = loglld
b ow slops = 1,665, probl=]) = 064
] biss test = -.113, prob(=0) = 394
g . sign test « 1705,  prob(s0) x 088
-
=1 statistic strat t  etrat 2 etrat 2-1
] medn -1.273 =1.365 =113
y astd dev . 361 .63% .M
median =1,301 -1.366 -.027
-n
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=3 stratum 2 - stratum 1, scale = JoglDd 9 1ine: y=x, r2= ,1UI, gm slope= {.665 (p=]; .06W
‘\."| -
8 |
%)
T8 :
23 .
-
& .o~
" : £y
] - = L
o . . o~ =) E
o . £ ]
3 - °
28 - -
n? ':b_._'
3. ‘ i :
N
2 L

Stratum 1




p tines = stratum Lo eysbols = straton 2 Lake South, Dapth O-1 M Stratum 1 = D&S, 2 = DOM
4 time increment = 7 days
=
: Stratum 1t TKN total kjeldahl nitrogen mg/ 1
=~ depth rangs: .0 1.0 station range:r | 1
” Stratum 25 THN total kjeldshl nitrogen o/
Z o depth ranpet 0 1.0 station range: 30 30
el
paired obhs = 13. total obe = 268
% i re = M2y, test scale » Jogll
- . o» slope = 1.189.  probl=l) = 489
: R bias test = -, 160, prob(=01 = ,010
g oign test = 1,041,  probts0} = 052
o
o statistic shrat | strat 2 strat 2-1
medn 427 267 -.160
o~ std dev .201 .l .188
median 367 279 -.163
E :
75 77 79 8l 83 85 87 89 o
s stratus 2 = stratus |, sctale = loglQ - line: y=x, 2= U2, gw slope= 1.199 ip=1: .USM
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p Hines = stratun L. symbole = stratum 2 Lake South, Dapth 0-1 i Stratum 1= D&S, 2 = DM
= time increment = 7 divse
[
: Stratum 1 MH3-N ammonia nitrogen as n my/1
> depth rangs: 0 1.0 station range: 1 1
- 7 Stratum 2: NH3-N ammonia nilrogen 8s n mg/1
PO depth range: O 1.0 station rangs: 30 30
3
paired cbs = 13, total cbe = 269
% | 2 - .612, test scale = Jogld
b ow slops = 1,238,  probls) = ,329
z ol bias test = -.098, probi=0) = 082
3 ™ . aign test » 1.307. prob=0} = 165
=™
o statistic strat ) strat 2 strat 2-1 i
. medn -137 .038 -.098 i
ol std dev 244 .303 .169
wedian .097 LUt -.051
T m
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Fi) 17 79 a 83 85 a7 89 -
= stratum 2 - steatum 1, scale = logll > Lins: y=x, r2= .6]12, gm slope= 1,238 (ps]; 329
I ol
[
Lo
& ] =
S =
. m
Ha o.
!6' _—— ol
- [] . "
5 o~
TR Lt $e]
~? . £ 9
1o ?
o L
551 ™
" -
™
8 -
¢ ' .
e B
? s 17 9 81 83 &5 87 89 lO'l 2 3 Yy Se1718 glﬂo 2 3 y S 6718 gll]'
Stratum |




g linee = stratun L symbols = stratum 2 Leke South, Depth O-1 M: Stratus 1 = UFI, 2 = DOM
st time increment = 7 diys
4
: Stratum 13 NH3-N Asmonild nitrogen As n ng/1
- depth range: 0 1.0 station range: 41 Ul
"
Stratum 2t NH3-N ammonid niteogen as n wg/1
i o depth ranga: 0 1.0 station range: 30 320
3
pdired cbs = 16, total obs » 193
% J re = . 153, tast scale = logll
o) o slope = 1.228,  problsD) = 181
z ol blas test = -.091, prob(s0) = _022
'é' w sign test = 2.500, prob(=0) = ,012
b .
o statistic steat | strat 2 strat 2-i
. »nein .46 .155 -.0891
o otd dev -l .288 I
nedian .56 230 -.042
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75 77 9 8l 83 a5 87 a9 r
stratum 2 = strabtum 1, scile = log - ne: ysx, r2s 753, gm slopem 1. lp=1: .181)
B 2 1 logld = 11 2= 753 1 228
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p lines = stratum 1, syabols = stratus 2 Lake South, Depth 0-3 M Stratum 1 = D&S, 2 = UFI

—: time increment = 7 daye
-
: . Stratum 11 NH3-N gmmonia nitrogen 8s n ng/)
- . depth range: 0 3.0 station ramges I 1
| Stratum 2: NH3-N ammonia nitrogen as n ng/l
T W ot depth range:r .0 3.0  etation range: W41 U1
! -
plired cby = 39, total obse = 685
% i r2 - .599, test sctale = loglld
pic om slops = 1.106, probi=l) = 071
= :; bias test = .038, prob=0) = 015
g et sign test = =2.082, prob(=0} = _037
t o
o statistic strat 1 ebtrat 2 strat 2-]
. medn .190 229 .038
o std dev +265 .293 0N
median .03 300 L031
L '.“
— ¥ L L L] L 1 + 1 L L] L L L] h
78 80 82 8y 6 88 90 w
o stratum 2 -~ stratum 1, scale = JoglD > lines yax, r2w 899, gm slopes 1,106 (p=1: .071)
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HNH3-N

NH3-N

lines = stratum I, synbols = stratum 2

e, Lake South, Depth 12-20 Hr Stratum 1 = D85, 2 = WFI
o time increment = 7 days
1 ’
~ Stratum 13 NH3-H amwonia nitrogen as n mp/1
wl ¥ depth rangs: 12.0 20.0 station range:s 1§
" Stratum 25 NH3-N amwonia nitrogen as n ng/1
J depth range: 12.0 20.0 station range: Ul MU}
t o
:ﬁl ptired cbe = 39. total obs = 143
r2 = . 848, test acale = loglD
= 1 o slope = 910, probi=l] = ,130
" biae lest = 046, prebis0) = 001
sion test = -4.64y, prob(=0) = 000
~ o]
" statistic strat ) strat 2 strat 2-1
* mein .552 .598 .0u6
V atd dev 208 . 187 .080
median .568 .589 oul
-
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Q stratum 2 - stratum 1, scale = logil = line: yax, r2= .8U8, gm slope= .910 (p=l: ,130)
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g lines = stratun 1, eymbole = stratum 2 Lake South, Depth 0-1 H: Stratum 1 = D&S, 2 = DOH

i< time increment = 7 daye
.
[
- Stratum 1¢ SECC] secchi depth mo bere
» depth range: .0 t.0 station ranger | 1
] Stratum 2: SECCI secchi depth netere
§ o depth rangs: L0 1.0 station range: 30 30
%
plired cbs = 38, total obs = 316
% i re = .278, test zcale = logll
o] on slops = .985, prob(=f3 = _913
- :: biss test = -.119, prob(=0) = 003
§ v sign test = 3.087, prob(=0F = D02
E . - [
o statistic strat | strat 2 strat 2-)
meadn .087 -.031 -.119
o std dev .231 .228 .223
wedian . 106 -.046 -.103
-é L] L] L] L] L] L] L] L] L] L] L] L] ¥ L3 L] 1
Fi 7 79 81 83 85 87 89
8_0&&':0-. 2 - stratum 1, scale = logl0 > -“Ml y=x, r2s 278, gm slope= .98S (p=1: .913)
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< lines = gtratum 1, symbols = stratum 2
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Stratum 2

Lake South, Depth Q-1 M: Stratum 1 = UF], 2 = DOH
time increment = 7 days
Stratum 1: SECCI secchi depth wneters
depth rtnge: 0 10 station range: Y1 NI
Steatum 2¢ SECCI secchi depth neters
depth range: 0 1.0 station ranges 30 30
paired obs = S0, total obe = 584
re = .367, test scile = logll
o= 'lﬂp. = 09210 pf‘obl'" = .|l53
bias test = -.069, prob(=0) = 011
sign test = 1.769, prob(=0l = _0G77
statistic strat 1 strat 2 strat 2-1
men 03 -.036 -.069
std dev .219 .201 .187
nedian .000 -.043 -.022
> line: y=x, r2= .367, gw slopes ,921 Ip=l: .4EI)
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5 lines --otratunll. sywbols = stratum 2

= Lake South, Depth 0-3 Mt Stratum 1 = D&S, 2 = UFI
] time increment = 7 days
ol .
M Steatum 1t SECCI secchi depth wetore
» depth range: .0 3.0 station range:r 1 1
Ly
- Steatum 2¢ SECCI secchi depth me ters
g n.1 depth range: .0 3.0  station canges Ul Ui
% -
paired obs = 120, total obs = 685
=R r2 = 430, test scale = )ogll
o gn slope = .983, preb(=ld = 80}
o : biae test = -.014, prob(=0} = 352
§ w sign test = -1.686, prob(=0) = ,092
M - .
o statistic strat | strat 2 strat 2-1
weldn 087 073 -0l
~ std dev 200 200 .168
wedian .088 .061 .019
- bt
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3 stratum 2 = strigum 1, scale = loglQ ® 1iner yux, r2s N30, gn slopes .983 fp=i: 801}
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.&L‘limo = stratum |, syubols = stratun 2 Lake South, Depth 0-3 M Stratum 1 = D&, 2 = UF]

time increment = 7 days

Stratum 1: CHLOR chlorophyll-a ( dis ) - g/l
depth ronpe: 0 3.0 setation range: 1 1
Stratum 2: CHLA-L ohlcrbplwll-a lorenzen method ug/1
depth range: .0 3.0 atation range:r 41 Y1
paired obs » 87, total cbe » 1208
re = -286, test scale = logll
ow slops = . 173, prob(=]) = 002
bide test = -, 0N, prob(=0) = 525
sign test = 2.466, prob(=0) = 014
statistic strat 1 strat 2 strat 2-1
madn 1,200 1.246 -.034
otd dev .553 28 .4ge
nedian 1.330 1.301 -.080
mn
]
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stratun 2 - stratum |, scale = logld line: y=x, r2s 266, gm slope= .773 (p=1: .002)
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2 lines = stratue 1, syrbole = stratum 2
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R stratum 2 - stratun 1, scale = linear
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Stratum 2
10.00 15.00 20.00 25.00 30.

5.w

.00

Lake South. Depth 12-20 M: Stratum 1 = D&S, 2 = UFI
time increment = 7 daye

Stratum 11 S sulfide o/l
depth rangsy 12.0 20.0 station range: 1 1

Stratum 2: S sulfide mg/1
depth range: 12.0 20.0 station range:r U1 W1

paired che = ys, total obs = 14B3

r2 = .291, test scale = linear

gm slope = 2.170. probi=l) = 000

bias test = 3.264, probi«0) = ,000

sign test = =2.887, prob(=0) = 004

statistic strat 1 atrat 2 strat 2-]

nedn 3.35 6.615 3.264

std dev 2.870 6.228 5.268

meditn 3.200 5.333 1.7680

line: yax, r2= 291, gm slope= 2,170 [p=1: .0OO)

L . . *
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e i L T

i t . =
o lines = stratun 1, symbole = stratua 2 Lake South, Depth 0-3 M: Stratum 1 8 D&, 2 = UF]
N .
time increment = 7 days
R Steatum 1t SOU suldate mg/1
~ depth range: .0 3.0 station ranger 1 1
Q Steakum 25 SN sulfate ng/)
Z=1 * depth range: 0 3.0 station range: Y1 i
[72]
N paired obe = 21, lotal obs = UN
3 ' r2 - 77, test sctle = linear
om slops = 911, prob(=l] = 650
- " bizs test = ¥.333. prob(=} = U3
gg_ * sign test = -1.964, prob(=0) = 050
statistic steat 1 ateat 2 strat 2.1
weln 1572.524 161.857 4,333
8- std dev 16.055 14.632 16.562
weditn 159,000 164,500 S.050
8 n
2 L L L] L L L3 L] L L L] L] L] L] m
8 80 8 a 86 88 1) -
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G-1
G-3
G-5
G-6
G-7
G-8
G-9
G-12
G-16

APPENDIX G

Trend Analysis Listings

Significant* Results, Last 5 Yrs, 0-6 Meters, April-Sept
Significant Results, Last 10 ¥Yrs, 0-6 Meters, April-Sept
Significant Results, Last 5 Yrs, 12-18 Meters, April-Sept
Significant Results, Last 10 Yrs, 12-18 Meters, April-Sept
Significant Results, Last 5 Yrs, October-March

Significant Results, Last 10 Yrs, October-March
Significant Results, Last 5 Yrs, All Depths & Seasons
Significant Results, Last 10 Yrs, All Depths & Seasons
All Trend Analysis Results

Significant results defined by p,<.10 for more conservative
version of seasonal Kendall test (Hirsch & Slack, 1984)







Onondaga Lake
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RANGE
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SLOPE
TREND

CHI2
PCHIZ

FIRST
DATE
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DATE

B50402 900926
850402 900926
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860528 900912

G-1
Trend Analysis Significant Results - Last 5 Years - April-Sept - 0-6 Heters - P2 « .10

= Mann-Kerddall § $tatistic

slope of trend line (concentration units / year)
slope of trend line (X/year)
first-order serial correlation of detrended, deseasoned values

test significance tevel (Hirsch et al, 1982)

test significance level (Hirsch & Slack, 1984)

Chi-Squared Test for Homogeneity of Trend Across Seasons
significance level for CHI2
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77
177
177
7
177
167

59
7
171

$ MEDIM
a2 154
-84 552.5
-B4 2350
=53  0.035
-28 0.4
~42 0.05
35 1.2
-43  0.073
39 &5.02
45 146
42 141
4l 142
43 142
b 148
43 142
43 146
42 142.5
36 1445
44 144.5
-23 440
«15 392
-21 432
=21 &42.5
-28 S04
-3 439
-a7 445
-49 2222
=45 2249
-43 2157
=41 1928
-45 2249
~hé 2308
-42 2203
-39 1974
~43 2236
-43 2255
-45 2249
-43 1512
-45 1576
~45 1532
-38 1324
-47 1564
-43 1596
=42 1600
-35 1566
-42 1628

SLOPE  TREND
14.33 .3
-.7% -18.1
-261,3 -11.1
=0.009 -25.7
<0,0921 -23.0
-0.0115 -23.0
0.1417 11.8
«0.0153 -20.9
12.56 19.3
12 8.2
1.5 8.2
12.33 8.7
" 7.7

13 8.8

1 7.7

10 6.8

12 8.4

1" 7.6
12.25 8.5
-86.33 -19.6
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=733 -17.9
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G-2

NONTH DEPTH  YCAR  STAY  FIRST  LAST - Page 2
VARIABLE RANGE RANGE RANGE RANGE DATE DATE OBS S MEDIAN  SLOPE TREND R1 Pl P2 CHIZ PCHI2

0s 4 9 0 0 B5%0 3030 B&0528 900912 26 -39 1570 -158 -10.% -0,106 0.000 0.032 1,3 0.932
bs 4 9 0 0 859 2130 B&0528 90012 28 43 1576 =163 -10.3 0.068 0.000 0.035 1.9 0.952
PH F 4 9 0 0 8590 2525 B&0528 900912 25 -6 7.9 -0.0883 -1.1-0.132 0.08& 0.084 1.7 0.885
PH L 4 ¢ 0 0 8690 27 27 850528 900912 26 18 8.1 2.1 1.2 0,012 0.047 0.09 3.2 0.677
T-p 4 % 0 0 B6%0 3030 B50625 900912 26 -27 0.0805 -0.0113 -14.0 0.603 0.003 0.099 3.0 0.703
AGENCY = UFL

cL 4 9 0 6 85690 4141 850407 900926 900 -116 561 -97.¢ -17.3 0.788 0.00C 0.029 0.6 1.000

|



G-3

Onondaga Lake Trend Analysis Significant Results - Last 10 Years - April-Sept - 0-6 Meters - P2 < .10

MONTH RANGE = range of sample months b3 Mann-Kendall S Statistic

DEPTH RANGE = range of sample depths (m) SLOPE slope of trend Line (eoncentration units / year)

YEAR RANGE = range of sample years TREND slope of trend line (%/year)

STAT RANGE range of station mumbers Rt first-order serfal correlation of detrended, deseasoned values

test significance level (Hirsch et al, 1982)

FIRST DATE first sample date (YYMMOD) P1
test significance tevel (Hirsch & Slack, 1984)

=
LAST DATE = last sample date (YYMMOD) P2

oBs number of observations CHI2 thi-Squared Test for Homogeneity of Terend Across Seasons
MEDIAN median concentration PCHIZ significance level for CHIZ

MONTH DEPTHE YEAR STAT  FIRST  LASY Page 1
VARIABLE RANGE RAMGE RANGE RANGE DATE DATE 085S S MEDIAN SLOPE TREND R1 P1 CHI2 PCHI2
AGENCY = D&3
ALK 4 ¢ 0 6 B19% 1 1 B10405 900926 351 340 134 9.2086 6.9 0,479 0.000 0.002 2.7 0.99¢
BOD 4 9 0 6 8190 1 1 810408 900926 354 -~167 5 -0,3333 -6.7 0,301 0.000 0.009 11.8 0.544
CHLOR 4 9 0 6 B190 1 1 810408 900926 284 -112 24,06 -4.02 -16.7 0.180 0.000 0.022 16.6 0.219
cL & 9 0 6 B1% 1 1 B8I0408 200926 354 - =369 1100 -144.6 -13.1 0,386 0.000 4.2 0.988
COND 4 9 0 6 B19 1 1 810408 900926 354 -300 3520 =330 -9.4 0.526 0.000 7.8 0,855
NO3 4 9 0 6 8190 1 1 B10408 900926 354 140 1.05 0,03225 3.1 0,561 0.000 0.04% 15.4 0.282
PART TKN 4 9 0 6 8190 1 1 B10408 900926 354 -125 0.52 -0.05 -9.6 0.261 0.000 0.016 13.6 0.406
PHAEOPIG 4 9 O 6 8190 1 1 3810408 900926 284 -103 38,28 -1.33 -16,1 -0,008 ©0.000 0.015 18.6 0.133
SECCI 4 9 0 & 8190 1 1 510408 900926 118 130 0.95 9.06548 6.9 0.427 0.000 0.089 19.1 0.122
TIP & ¢ 0 & B190 1 1 810408 900926 348 -127 0,078 -0.0048 -6.2 0.255 9.000 ©.04% 15.6 0,270
TH/TIP 4 9 0 6 B190 1 1 B10408 900926 348 162 52.62 4.437 8,4 0,338 0.000 0.019 10.7 0.63%
AGENCY = DOH
ALK & 9 0 0 B190 2121 810526 900912 52 161 116 1.5 9.9 0,276 0.000 0.00% 3.9 0.558
ALK 4 9 0 0 B190 2222 810526 900912 S1 160 119.5  10.69 8.9 0.305 0.000 0.00% 3.8 0,582
ALK 4 9 0 0 B190 2323 810526 900912 51 158 118.5 10.5 8.9 0.250 0.000 0.001 3.5 0.818
ALK & 9 0 0 8190 24 24 8105256 900912 52 118 162 8.4 5.9 0.286 0.000 90.010 3.7 0.597
ALK 4 9 0 0 8190 2525 310526 900912 49 140 120 10,57 8.8 0.193 0,000 0,001 3.3 0.6%1
ALK & 9 0 0 8190 2526 810526 S00912 &7 131 123.8 1 8.9 0.111 0.000 0.002 4.1 0.532
ALK 4 9 0 0 B19%0 27 27 810526 900912 49 151 125 9.6 7.7 0.258 0,000 5.1 0,402
ALK 4 %9 0 0 8190 2828 810526 900912 5¢ 158 121 9.167 7.6 0,228 0.000 0.001 15.7 0.008
ALK 4 9 0 0 8190 2929 B10526 900912 49 156 121 10.58 8.7 0.235 0.000 0.001 8.5 0.133
ALK & % 0 0 8190 3030 8510526 900912 49 14 119 10.4 8.7 0.298 0.000 0.002 7.6 0.178
ALK 4 9 0 0 8190 2130 810526 900912 499 168 119 10.5 8.8 0,321 0.000 0Q.001 &.7 0,453
CL 4 ¢ 0 0 B190 2121 B10526 900912 49 -151 741,55 -131.5 -17.7 0,371 0.000 0,001 15.5 0.009
cL 4 9 0 0 B19D0 2222 810526 900912 49 149 613 -117.1 -19.1 0.316 0,000 0.001 13.5 0.019
CL & % 0 0 8190 2323 B10526 900912 49 -145 579 -124.2 -21.5 0.351 0.000 0,002 4.0 0.550
cL 4 ¢ 0 0 8190 24 24 810526 900912 49 -135 516 «131.2 -25.4 0.195 0.000 0.002 2.8 0.738
cL 4 9 0 0 8190 2525 810526 900912 &6 =127 656 -124.6 -19.0 -0.007 0.000 0.001 12.6 0.027
cL 4 9 0 0 8190 2626 B10526 900912 45 -114 610 -119.1 -19.5 0.230 0.000 0.002 11.3 0.045
CL 4 9 0 0 8190 27 27 810526 900912 47 -122 615 «110 -17.9 0.415 0.000 0.003 2.7 0.751
CL 4 9 0 0 B190 2828 810526 900912 46 =129 600 -101.8 -17.0 0.113 0.000 0.001 2.9 0.714
cL & 9 0 0 B190 2929 810526 900912 47 -150 655 -116.7 -17.8 0.157 0.000 0.001 8.2 0.145
cL & 9 0 0 8190 3030 810526 900912 48 -142 591 -129.4 -21.9 0.137 0.000 0.001 3.6 0.615
cL & 9 0 0 8190 2130 810526 900912 475 ~-158 656 -125.8 -19.2 0.476 0.000 0.001 4.2 0.517
COND €(25) 4 9 0 O 8190 21 21 810526 900912 52 ~-155 2824 -336.5 -11.9 0.627 0,000 0.003 3.4 0.632
COND €(25) 4 9 O 0 B1 %90 2222 810526 900912 51 -150 2720 -344.8 -12.7 0.630 0.000 0.003 3.3 0.&648
COND ¢25) &4 9 0 O 8190 2323 810526 900912 51 -144 2772 -332.6 -12.0 0.63% 0.000 0.004 3.2 0.666
COND ¢25) & 9 0 0 8190 24 24 810526 900912 52 ~-15% 2406 -372.8 -15.5 0.238 0.000 0.003 3.2 0.671
COND €25) 4 9 © 0 B1 90 2525 BI0526 900912 &9 -13¢9 2746 -366 -13,3 0.472 0,000 0.002 3.6 0.61
COND (25) 4 9 0 O B190 26 26 810526 900912 47 =134 277e -326.5 -11.8 0.290 0.000 0.001 3.2 0.672
COND ¢25) & ¢ 0 ¢ 81 90 27 27 810526 900912 49 -140 2824 -365 -12.9 0,397 0.000 0.002 3.3 0.552
COND (25) & 9 0 O 8190 28 28 810526 900912 50 -139 277 -328.6 -11.9 0.485 0.0060 O 3.3 0.656
COND (25) & ¢ 0 O 81 90 29 29 B10525 200912 49 =151 2877 -342.8 -11.9 0.581 0.000 o0 7.9 0.162
COND ¢25) & & C 0 81 90 30 30 B10525 %00912 49«14 2798 -351 -12.9 0,572 0.000 0@ 5.3 0.653
COND (25) & @ 0 0 8190 21 30 £10526 900912 499 -151 2824 -344.4 -12.2 0.657 0.000 O 2.0 0.694
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29 29
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41 4
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G-4
OBS § MEDIAN  SLOPE
&6 -54 0.3 -0.48
43 -45 9.8 +D.453
44 -60 .45 -0.5083
43«40 9.2 -0.36
42 -60 9.8 «0.5313
42 -4 9.7 -0.35
43 .48 .5 -0.3283
426  -64 9.4 -0.4062
52 167 2038 -22¢
51 160 1850 -231.1
31 160 1891 -231.4
52 -154 1646 -251.3
49 -153 1837 -241.7
&7 +143 1850 -221.7
49 -148 1970 ~229
50 =145 1808 -208
49 «162 1882 -228
&9 =155 1880 -241.6
499 189 1874 -237
48 -56 7.8 -0.04
AT 95 0.9 0.09
45 70 0.7875 0.07708
47 80 0.75 0.04
& 67 0.75 0,04583
44 3 0.8 0.05774
4&b &0 1 0.05
46 71 0.9 0.06571
45 83 0.9 0.07667
453 82 0.8 0.05604
32 -70 3.3 -0.2286
50 -49 3 -0.1286
42 -5 3.3 -0.2
1270 -236 595 -135.1
1330 104 7.935 0.0597%
298 100 1.112 0.05
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13

Trend Analysis Significant Results - Last 5 Years - April-Sept, 12-18 Meters - P2 < .10

Onondaga Lake
MONTH RANGE = range of semple months s
DEPTH RANGE = range of sample depths (m) SLOPE
YEAR RANGE = range of sample years TREND
STAT RANGE « range of station numbers R
FIRST DATE = first sample date (YYMMDD) Pl
LAST DATE = last sample date (YYMMDD) P2
0BS = number of observations CHIZ
MEDIAM = median concentration PCHIZ
MONTH -DEPTH YEAR STAT  FIRST  LAST
VARIABLE RAMNGE RANGE RANGE RANGE DATE DATE
AGENCY = D&S
BOD 4 91218 BSSC 1 1 BSDLDZ DOOSZ6
cL 4 91218 869 1 1 860402 900926
COND 4 91218 859 1 1 850402 900926
NH3-N & 91218 B6590 1 1 B6DL0O2 F00926
NO3 & 91218 8690 1 1 BAOLOZ 900926
TEMP. 4 91218 8590 1 1 BS04L02 S0090A
112 4_9.12 18 B4 9D __1 1 850402 P00926.
KN & 91218 8690 1 1 BsDLOZ 900926
AGENCY = UF]
cL 4 91220 8690 41 41 BOOLOT 900926
bo 4 91220 8690 41 41 B&OLDT 890609
FE 4 91220 B85 90 41 41 BS04L07 900926
s & 912 20 8590 41 41 BAOLOT 900924
SORTHO ¢ & ¢ 12 20 86 %0 &1 41 BS04L07 900926
T-P & 91220 8590 4141 BSOLOT 900926

= Mann-Kendall § Statistic

oBs

177
"7
177
1w
177

LLCO

m.

77
902
513
640
743
7o

s

MEDIAN  SLOPE
5 -1

610 ~112.%
2580 =405
4.235 -0.6263
0.055 0.02
10.05 0.5
0.4 -0.05
5.45 -0.76
616.6 -120.2
0 5
0.675 -0.03
4,435 2,266
0.4557 -0,0479
0.5072 -0.0542

TREND

~20.0
~18.4
=15.7
~14.8
36.4
5.5
-12.5
=13.9

=19.6
0.0
)
=51.1
=10,5
-10.7

R1

0.318
0.614
0.589
0.428
0.289
0.400
0.257
Nn.531

0,854
0.768
0.573
0.565
0.414
0.035

Pl

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.1
0.000
0.000
0.000

slope of trend line (concentration units / year)
slope of trend Line (X/year)
first-ordec serial correlstion of detrended, desessoned values
test significance level (Mirsch et al, 1982)

test significance level (Hirsch & Slack, 1984)
Chi-Squared Test for Homogeneity of VYrend Across Seasons
significance level for CHIZ

Page 1

P2 CHI2 PCHI2
0.068 14.1 0.368
0.016 4.5 0.984
0.025 3.4 0.996
0.045 4.0 0.373
0.048 14.0 0.371
0.050 10.6 0.646
0.066 5.5 0.962
0.07% 8.5 0.513
0,020 0.7 1.000
0.073 9.5 0.734
0.091 17.7 0.169
0.060 11.7 0.549
0.026 7.3 0.839
0.056 3.5 0.99




MONTH RANGE = range of sample menths 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) P
LAST DATE = last sample date (YYMMOD) p2
0BS = rwwber of observations CHIZ
MEDIAN = median concentration PCHIZ2

MONTH DEPTH  YEAR  STAT  FIRST  LAST
VARIABLE RANGE RANGE RANGE RANGE DATE DATE

AGENCY = D&S

ALK 4 912118 819 1 1 810408 900926
CRLOR 4 91218 8190 1 1 810408 900926
cL 4 91218 8190 1 1 810408 900926
COND 4 91218 8190 1 1 810408 900926
Do 4 91218 8190 1 1 810408 900926
NO2 4 91218 819 1 1 B10408 900926
PART TKN 4 91218 8190 1 1 810408 900526
PHAEOPIG &4 91218 8190 1 1 B10408 900926
AGENCY = UFI

cL & 91220 B190 4141 B10416 900926
0o 4 91220 8190 4141 810412 890409
FE 4 91220 819 4141 810518 900926
PH L 4 9 1220 8190 4147 810413 900926
s 4 91220 8190 4141 810508 900926
SORTHO P & 912 20 81 90 41 41 860407 900926
T-P 4 91220 8190 41 41 850407 900926

G-6

Onondaga Lake Trend Analysis Significant Results - Last 10 Years - April-Sept, 12-18 Meters - P2 < ,10

= Kann-Kerdall S Statistic
= slope of trend line (concentration units / year)
= slope of trend line (¥%/year)

0B8s

351

98
354
354
352
354
17

98

1408
1502
766
1376
880
743
765

321
-85
=372
=307
-108

-10%
74

-246
36
~45
167
=103
-88
-86

MEDIAN  SLOPE

192 7
10.49 -1.35
1338 -177.5
4570 -451.9
0.5 -0.06
0.02 0
0.4 -0.04
5.1 <106

627.4 -181.4
0 0

0.72 -0,035
7.48 0.05944
5.195 <1.475
0.4557 -0.047%
0.5072 -0.0542

TREKD

3.6
-12.9
-13.3

2.9
-12.0

0.0
=10.0
-18.9

R1

0.364
0.073
0.561
0.669
0.475
0.107

-0.00%

0.058

0.926
0.690
0.557
0.56%
0.761
0.414
0.035

3

0.000
0.001
0.000
0.000
0.001
0.003
0.001
0.003

0.000
0.001
0.005
0.000
0.000
0.000
0.000

P2

0.002
0.017
0.009
0.004
0.065
0.047
0.034
0.011

0.002
0.095
0.018
0.016
0.040
0.026
0.056

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 Acrass feasons
significance l(evel for CHIZ

Page 1

cHI2

3.1
21.3
3.0
T4
32.8
15.4
7.0
16.0

1.3
8.7
21.2
5.0
13.9
7.3
3.5

PCHI2

0.998
0.068
0.998
0.879
0.002
0.284
0.905
0.252

1.000
0.797
0.068
0.976
0.383
0.889
0.996




MONTH RANGE = range of sample months s
DEPTH RANGE = range of sample depths (m) SLOPE
YEAR RANGE = range of sample yesrs TREND
STAT RANGE = range of station numbers R1
FIRST DATE = first sample date (YYMMDD) 4]
LAST DATE = ltast sample date (YYMMDD) p2
0as = number of observations CHIZ2
MEDIAN = median concentration PCHI2

MONTH DEPTH  YEAR  STAT  FIRST  LAST
VARIABLE RANGE RANGE RANGE RANGE DATE  DATE

AGENCY = D&S

800 10 31218 859 1 1 851008 901114
cL 16 3 0 & 8469 ¢ 1 851008 901114
cL 10 319218 89 1 1 8461008 901114
<L 10 3 018 890 1 1 8561008 901114
COND 10 3 ¢ & 8690 1 1 851008 901114
COND 10 31218 89 1 1 861008 901114
COND 10 3 018 85% 1 1 B61008 901114
(4] 10 3 0 6 89 1 1 851008 501114
F TKN 0 3 0 6 8% 1 1 861008 901114
F TKN 10 31218 8590 1 1 861008 901114
F TKN 10 3 018 869 1 1 851008 901114
NH3-N 10 3 0 &6 89 1 1 8461008 501114
KH3-N 1 31218 B85 90 1 1 8461008 901114
WH3-N 10 3 018 8569 1 1 851008 901114
KO3 10 3 ¢ 6 8% 1 1 851003 901314
NO3 10 3 018 869 1 1 B51008 901314
ORG-N 10 3 0 & 859 1 1 BS1008 901114
ORG-N 10 3 018 890 1 1 851008 901116
S Ttp 10 3 0 6 BS99 1 1 851008 901114
TENP 10 3 0 & 859 1 1 861008 901114
TEMP 10 31218 8590 1 1 861008 901114
TEMP 10 3 018 8690 1 1 8251008 901114
TIP 10 31218 8 9 1 1 8561008 901114
TKN 10 3 018 859 1 1 8561008 901114
THSTIP 10 31218 8690 1 1 851008 01114
AGENCY = UF1

cL 10 312 20 &6 90 41 41 860203 901125
S 10 31220 8590 4141 860327 901015
s 10 3 020 86%0 4141 850327 901015

SORTHO P 10 3 12 20 86 90 41 41 850331 901126
T-pP 10 31220 8590 4141 BSO331 901126

G-7

Onondage Lake Trend Analysis Significant Results - Last S Years - October-March - P2 < .10

Mann-Kendall 5 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 er al, 1982)

test significance level (Hirsch & Slack, 1984)

= Chi-Squared Test for Homogeneity of Trend Across Seasons
= significance level for CH12

08s

210
97

173
148

S MEDIAN
-8 é
-29 600
=30 é11
-28 506
=26 2570
-2b 2590
=26 2580
-15 8.2
-20 3.2
-18 5.6
=19 3.4
-3 2.8
-24 3
-20 2.8
26 0.9
24 0.95
=24 0.9
-19 1
=16  0.155
16 10.5
22 10.1
18 10.5
=16 0,242
~20 &

8 20.9%
-22 637
=14 8.3
-4 7.825
-27 0.188
=19 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
=143
-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

RY

-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

-0.11%9
=0.121

0.084
-0.066

-0.191
=0.250
-0.005
=0.173
=0.103

0.2%96

=0.455

0.257

~0.057
=0.026

0.358
.21

P1

0,235
0.000
0.000
0.000
0.000
0.000
0.000
0.028
0.004
0.0
0.008
0.001
0.00
0.005

0.001
0.001

0.001
0.008

0.028
0.028
0.002
0.013
0.028
0.005

0.305

0.001

0.024
0.024

0.000
0.004

P2

0.099
0.01%
0.018
0,022
0.031
0.031
0.031
0.0%2
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
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CHIZ2

-
»

MW DwEe 0

o v oo

w
=1

. .

[

M0 Wt (LY. ] [~ RN ] A
=M N oW o O (=R -] M) e

2.4
a.c
2.6

PCHIZ

- 0.931

0.37%
0.349
0.441
0.516
0.518
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
0.3%96
0.639
0.314
0.879
0.237

0.855

D.688

0.544
0.544

0.608
0.751%
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Onondaga Lake Trend Analysis Significant Results - tast 10 Years - October-March - P2 < .10
MONTH RANGE = range of sample months $ = Mann-Kendall S Statistic I
DEPTH RANGE = range of sample depths {m}) SLOPE = slope of trend line (concentration units / year)
YEAR RANGE = range of sample years TREND = slope of trend line (X/fyear)
STAT RANGE = range of station numbers R1 = first-order serial correlation of detrended, deseasoned values
FIRST DATE = first sample date (YYMMDD) P = test significance level (Hirsch et al, 1982) I
LAST DATE = last sample date (YYMMDD)} P2 = test significance tevel (Hirsch & Slack, 1984)
08s = number of cbservations cHI2 = Chi-Squared Test for Homogeneity of Trend Across Seasons
MEDIAN = median concentration PCHIZ = significance level for CHI2 .

MONTH DEPTH YEAR  STAT  FIRST  LAST Page 1 I
VARIABLE RANGE RANGE RAMGE RANGE DATE DATE OBS S MEDIAN SLOPE TREND R P1 P2 CHIZ PCHIZ
AGENCY = Dis
ALK M 3 0 6 B19 1 1 810116 901114 126 61 150 7 4.7 0,558 0,000 0.011 14.9 0.187 '
ALK 0 3 018 819 1 1 810114 901114 292 &4 46 7.429 5.1 0.565 0.000 0.010 11.4 0,410
CHLOR 0 3 0 6 B19 1 1 810210 901114 101 -29 20,04 -3.21 -16.0 0.380 0.014 0.049 9.6 0.297
CHLOR 10 31218 819 1 1 810210 901114 36 -33 16,04 -2.464 -15.4 0.161 0,005 0.033 4.4 0.823
CHLOR 0 3 018 819 1 1 816210 901114 136 -32 18.7 -3.059 -16.4 0.360 0.007 0.046 4.9 0,767
CL 10 3 0 6 8190 1 1 810114 901114 1286 -68 o7e =125 -12.8 0.472 0,000 0.007 17.3 0.0%%
cL 10 31218 319 1 1 810116 901114 126 -79 1313 -190.3 -14.5 0.490 0.000 0,001 16.4 0.128 I
cL 10 3 018 8190 1 1 810114 901114 292 -75 1000 <157 +15.7 0.430 0.000 0.003 14.7 0.195
COND 10 3 0 6 8190 1 1 81014 901114 126 -70 3075 -380 -12.4 0.722 0,000 0.005 13.2 0.28
COND 10 31218 B1 90 1 1 810114 901116 1246 -67 4285 -516.7 -12.1 0.665 0.000 0,007 12.3 0.341
COND 10 3 018 8190 1 1 8101146 901114 292 -7 3080 =350 -12.7 0.643 0,000 0.005 13.4 0.266
Do 10 3 0 6 B19 1 1 8101t 901396 126 -32 7.45 -0.325 ~-4.4 0.249 0.031 0.098 10.4 0.492
ORG-N 0 3 0 6 819 1 1 80116 901146 126 -38 1 -0.07% -7.5 0.361 0.010 0.08& 6.8 0.815 l
PART TKN 16 3 € & 819 1 1 810114 901114 1286 -42 0.4 -0.06 -15.0 0.276 0.003 0.060 7.1 0.788
PART TKN 10 31218 8190 1 1 810114 901114 &2 -3 0.4 -0.0657 -16.4 0.278 0.034 0.043 14.6 0.204
PART TKN 10 3 013 8190 1 1 810114 901114 168  -45 0.4 -0.0671 -16.8 0,283 0.002 0.018 14.5 0.209 l
SECCI 10 3 0 6 819 1t 1 810312 901114 3T 46 1.2 0.06667 5.4 0.183 0.000 0.017 9.0 0.254
SECCI 10 3 018 8190 1 1 810312 901114 37 46 1.2 0.06667 5.6 0,183 0.001 0.017 9.0 0.254
TIP ¢ 31218 819 1 1 310354 9091114 126 -39 0.2665 -0.0332 -13.5 0.3046 0.008 0.046 13.0 0.291 l
TN/TIP 10 321218 819 1 1 810114 90114 124 35 2144 1.115 5.2 -0.135 0.048 0.013 7.9 0.718
AGENCY = UFI l
cL 10 3 0 & 8190 41 41 B1100% 901326 288 -5t 7056.5 -145.8 -20.6 0,562 0.000 0.0171 12.7 0.239
CL 10 31220 8190 4141 811001 90%126 316 -53 737 -198.6 -26.9 0.05%0 0.000 0.008 13.9 0.177
cL 10 3 020 8190 &1 41 811001 901126 786 -49 7VI7.5 -164.2 -22.9 0.800 0,000 0.015 1.7 0.305 l
D0 10 3 0 6 8190 4141 811001 881114 413 13 5,992 0.3725 6.2 0.081 0.095 0.099 10.8 0.288
Do 10 3 020 8190 4141 811001 881114 1174 13 5.899 0.776&4 13.2 0.062 0.095 0.0% 10.8 0.288
FE 0 31220 B190 4141 811001 901015 121 -14 0.48 -0.057 -11.9 0.349 0.050 0.091 5.3 0.257
FE 10 3 020 8190 4141 811001 901015 125  -14 0.48 -0.054% -%11.4 0.318 0.050 0.091 5.3 0.257
SORTHO P 10 3 12 20 81 90 41 41 850331 901126 173 -27 0.188 -0.0803 -42.7 0.358 0,000 0.050 5.4 0.608
T-P 10 3 92 20 81 90 41 41 860331 901126 148 -1%9 0.2323 -0.0825 -35.5 0.21% 0.006 0.098 4.2 0.751 I




G-9
onondaga Lake Trend Analysis Significant Resutts - Last 5 Years - P2 < .10

MOMTH RANGE = range of sample months $ = Mann-Kendall § Statistic
DEPTH RANGE = range of sample depths (m) SLOPE = slope of trend line (concentration units / yeer)
YEAR RANGE = range of sample years TREND = slope of trend Line (X/year)
STAT RANGE = range of station numbers R1 = first-order serfal correlation of detrended, deseasoned values
FIRST DATE = first sample date (YYMMDD) e = test significance level (Hirsch et al, 1982)
LAST PATE = last sample date (YYMMDD) P2 = test significance tevel (Hirsch & Slack, 1984)
0BS = number of observations CHl2 = Chi-Squared Test for Homogeneity of Trend Across Seasons
MEDIAN = median concentration PCHIZ = significance level for CHIZ
: MONTH DEPTH  YEAR STAT  FIRST  LAST Page 1
VARIABLE RANGE RANGE RANGE RANGE DATE DATE O©OBS S MEDIAN SLOPE TREND R1 (4] P2 CHIZ PLHIZ
AGENCY = D&S
ALK @ 9 0 6 B690 1 1 B&DLOZ 900926 177 82 154 14.33 9.3 0,406 0.000 0,021 5.1 0.973
ALK & 9 018 8690 1 1 B&O4DZ 900926 413 84 1Bs.5 10 5.4 0.559 0.000 0.024 4.7 0.982
ALK 112 0 6 B85 90 1 1 850402 901114 240 4 154 9 5.8 0,592 0.000 0,036 12.9 0.799
ALK 112 018 8590 1 1 860402 901156 560 o7 175 7.667 4.4 0.669 0.000 0.042 13.0 0.790
BOD L 91218 8690 1 1 BOLO2 900926 177 -56 S -1 -20.0 0.318 0.000 0.068 14,1 0.368
BOD 10 31218 8% 1 1 851008 901114 63 -8 & 0 0.0 -0.016 0.235 0.099 1.9 0.931
BOD 1121218 85690 1 1 B50402 901114 240 -&1 é -1 «16.7 0.217 0.000 0.083 19.1 0.387
cL L 9 0 & BS990 1 1 B&0LOZ 900926 177 -84 552.5 -99.75 -18.1 ©.411 0.000 0,027 4.1 0.990
cL L 91218 B69C 1 1 880402 S00926 177 -92 610 -112.5 -1B.4 0.6% 0,000 0.016 4.5 0.984
cL 4 9 018 8590 1 1 B&OLO2 900926 413 94 600 -109.2 -18.2 0.458 0,000 0.017 5.5 0.953
cL 10 3 0 &6 8% 1 1 851008 901114 &3 -29 600 -B5.467 -14.3 0,320 0.000 0.01% &.4 0.376
cL 10 31218 85690 3 1 851008 901114 65  -30 611 -88.5 -14.5 0.383 0.000 0.018 4.7 0.34%
cL 10 3 018 890 1 1 Bs1008 901114 147 -28 606 -83.83 -13.8 0.376 0.000 0.022 5.8 0.441
cL 112 0 6 8690 1 1 B4604L02 901114 240 -123 €80 -92.42 -15.9 0.541 0.000 9.025 9.2 0.95%
cL 1121218 85690 1 1 B60402 901114 240 -132 610 -107.3 -17.6 0.798 0.000 0.017 11.8 0.850
cL 112 018 890 1 1 850402 901114 560 -132 400 -946.08 -16.0 0,575 0.C00 0.019 10,3 0.921
COND 4 9 0 &6 BS9 1 1 BS0L02 P00926 17T -B4 2350 -261.3 -11.t 0,498 0.000 0,027 4.1 0.9%0
COND & 91218 8590 1 1 Bs0402 900926 17T -90 2580 ~405 -15.7 0,589 0.000 0,025 3.4 D.996
COND 4 9 018 B590 1 1 850402 900926 413 -89 2530 -297.5 -11.8 0.518 0,000 0.024 4.8 0.97%
COND 10 3 0 6 8% 1 1 851008 901114 63 -26 2570 -267.5 -10.4 0.322 0,000 0.031 5.2 0.516
COND 10 319218 B9 1 1 861008 901114 63 -2 2590 -387.5 -15.0 0.501 0,000 0.031 5.2 0.518
COND 10 3 018 B690 1 1 BA1008 901314 147 26 2580 -277.5 -10.8 0.32% 0.000 0.031 5.2 0.5
COMD 112 0 &6 B6&9 1 1 B&0402 901114 240 118 2440 +261.3 -10.7 0.605 0.000 0.02% 8.9 0.962
COND 19121218 B85 90 1 1 880402 901114 240 -122 2580 400 -15.5 0.771 0.000 0.028 9.9 0.936
COND 112 018 8590 1 1 Bs0402 901114 560 -123 2540 -290 -11.4 0,703 0.000 0.025 9.7 0.940
Do 10 3 0 6 8% t 1 851008 201334 &3 -15 8.2 -1.05 -12.8 -0.041 0,038 0.092 6.1 0.408
F TKN 10 3 0 & 8% 1 1 851008 901114 &3 -20 3.2 -0.9458 -29.6 0.246 0.006 0.069 5.1 0.533
F TKN 10 31218 869 1 1 851008 201114 2t -18 3.6 0,98 -27.2 0.338 0.011 0.097 5.1 0.535
F TKN 10 3 018 8 %0 1 1 8561008 901114 8 19 3.4 -0.9104 -26.8 0.231 0.008 0.087 4.9 0.556
HH3-N & 91218 86%0 1 1 BS0402 900926 177 -6% 4.235 -D.6263 -14.8 0.428 0.000 0.045 14.0 0.373
NH3-N 10 3 0 6 890 1 t 841008 901114 63 23 2.8 -0.7925 -28.3 0.343 0.0001 0.042 9.8 0.134
NH3-N 10 31218 8690 1 1 861008 901114 63 -~24 3 -0.895 -29.8 0.042 0.001 0,028 5.4 0.498
NH3-N 0 3 018 8% 1 1 851008 201114 147 -20 2.8 -0.8338 -29.8 0.384 0.005 0.073 8.0 0.23¢9
RH3-N 1121218 8690 1 1 8460402 901116 240 -94 3.74 -0.6313 -16.9 0.191 0.000 0.040 15.0 0.663
NO2 ¢ 9 018 B5%90 1 1 880402 900926 413 -17 0.09 -0.0033 -3.7 0,069 0.192 0.020 17.5 0.17¢
no2 112 018 85 90 1 860402 901114 560 -18 0.11 -0.0033 -3.0 0.193 0.252 0.048 26.0 0.09%
NO3 4 91218 8590 1 1 B60402 Q00926 177 42 0.055 0.02 36,4 0,289 0.000 0.048 14.0 0.371
N3 0 3 0 & 869 1 1 361008 901114 63 24 0.9 0.,4463 47.5 -0.119 0.001 0.038 5.6 0.470
NG3 10 3 018 8590 1 1 851008 901114 147 24 0.95 0.435 45.8 -0.127 0.001 0.038 5.6 0.470
NO3 1121218 856 %0 1 1 860402 901114 240 54 0.17 0.0325 19.1 0.236 0.000 0.056 25.1 0.122
0-PO4 & 9 0 6 BS990 1 1 BSOLOZ 900926 17T .53 0.035 -0.009 -25.7 0,332 0.000 0.030 11.5 0.548
0-PO4 112 0 & 8659 1 1 Bs0LD2 P01M4 234 -69  0.042 -0.009 -21.4 0.287 0.000 0.037 16.0 0.593
0-PD4 1121218 8590 1 1 860402 901116 234  -61  0.292 -0.0437 -15.0 0.121 0.000 0.061 12.8 0.806
ORG-N 10 3 0 6 B690 1 1 851008 901114 63 -2 0.9 -0,245 -27.2 0.084 .00 0.044 5.3 0.500
ORG-N 10 3 018 B690 1 1 BS1008 901114 147  -19 1 «0,2475% -24.8 -0.066 0.008 0.056 4.0 0.675
PARTTKN & & 0 6 8690 1 1 Bs04D2 900926 177 -28 0.4 -0.0921 -23.0 0.05¢ 0.032 0.064 t4.6 0.334%
PART TKN 112 © 6 869 1 1 850402 901114 240 -32 0.4 -0.0683 -17.1 0.064 0.03% 0.097 16.9 0.527
s TIP 4 9 0 6 8690 1 1 B6040Z 900926 167 -42 0.05 -0.0115 -23.0 0,114 0.001 0.074 14.4 0.345
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T-P &
AGENCY = UFI
CL 4
cL &
L 4
cL 10
L 1
CL 1
cL 1
Do &
1] 1
FE 4
s &
S 4
$ 10
S 10
S 1
s 1
S ORTHO P 4
§ ORTHC P 10
S ORTHO P 1
T-P 4
T-P 10
T-P 1

TP 1121220

8 88 883883383

& BBR IRE RREIRE 7 & s

8 888 888 8883883

FIRST  LAST
DATE DATE

860528 900912
860625 900912

850407 900926
BAOLOT 900926
840407 900926
860203 901126
860203 901126
860203 901126
860203 901126

850407 850609
860203 890409

8460407 900926

860407 900926
860407 900926
850327 901015
860327 901013
560327 901015
860327 901015

B50407 900926
840331 901126
B&0331 901126

B604LDT7 900926
860331 901126
860331 901126

860331 901126

G-11

OBS S MEDIAN

26 18 8.1

26 =27 0.0805
900 -3%6 561
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210 -22 637
1097 -127  563.7
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513 -13  0.675
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9% -14 7.8B25
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743 B8 0.4557
173 -27 0.188
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148 -19 0.2323
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=0.0113
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G-12 l
Onondaga Lake Trend Analysis Significant Results - Last 10 Years ~ P2 < .10
MONTH RANGE = range of szaple months $ = Mann-Kendall § Statistic l
DEPTH RANGE = range of sample depths (m) SLOPE = slope of trend line (concentration units / year)
YEAR RANGE = range of sample years TREND = slope of trend line (X/year}
STAT RANGE = range of station numbers R1 = first-order serial correlation of detrended, deseasoned values
FIRST DAYE = first sample date (YYMMOD) P1 = test significance level (Hirsch et al, 1982) I
LAST DATE = [ast sample date (YYMMOD) P2 = test significance level (Hirsch & Stack, 1984)
0BS = pamber of observations CHI2 = Chi-Squared Test for Homogeneity of Trend Across Seasons
MEDIAM = median concentration PCHIZ2 = significance tevel for CHI2
MONTH DEPTH  YEAR STAT  FIRST  1AST ) Page 1 '
VARIABLE RAMGE RANGE RANGE RANGE DATE DATE 0BS § MEDIAN SLOPE TREND R1 P1 P2 CHI2 PCHI2
AGENCY = D&S l
ALK & 9 0 & 819 1 1 810408 900926 351 310 134 9.286 6.9 0.479 0.000 0.002 2.7 0.999
ALK 4 91218 8190 1 1 B10408 900926 351 321 192 7 3.6 0.366 0.000 0.002 3.1 0.998
ALK 4 9 018 8190 1 1 810508 900926 819 344 151.5 10 6.6 0.625 0,000 0.0601 6.9 0.907 ’
ALK 10 3 0 6 819 1 1t B10114 901194 126 61 150 7 4.7 0.558 0.000 0.011 4.9 0.187 I
ALK 10 3 018 8190 1 1 B1014 90104 292 4 146  T7.429 5.1 0.565 0,000 0,010 11.4 0,410
ALK 192 0 & 8190 1 1 810114 901114 477 389 138 8.667 6.3 0.614 0.000 0.002 37.3 0.030
ALK 1121218 8190 1 1 8103114 901114 475 359 185.5 6.77% 3.7 0.472 0.000 0.002 32.5 0.090
ALK 112 618 819 1 1 810144 901116 1111 426 148 9 é.1 0.715 0.000 0.00% 37.9 0.02%6 l
BOD 4 9 0 &6 819 1 1 810408 900926 354 -167 5 -0,3333 -6.7 0,30t 0.000 0.009 11.8 0,544
BOD 4 9 018 8190 1 1 B10408 900926 826 -126 4 -0.25 -6.3 0.322 0,000 0.041 B.9 0,782
BOD 112 0 6 819 1 1 810114 901114 430 -180 5 -0,2857 -5.7 0.274 0.000 0,010 22.4 0.498
BOD 112 018 B1 90 1 1 810114 901114 1418 -138 4 -0.2 -5.0 0,309 0,000 0,036 17.7 0,776 I
CHLOR 4 9 0 6 B1% 1 1 BI04OB 900926 284 -~112  24.06 +4.02 -16.7 0.180 0.000 0.022 16.6 0.219
CHLOR 4 91218 319 1 1 B10408 900926 93 -85 10.4% -1.35 -12.9 0.073 0.001 0.0%7 21.3 0.048
CHLOR & 9 018 819 1 1 810408 900926 382 -105 20.35 -2.822 -13.9 0.108 0.000 0.025 17.1 0.19%
CHLOR 0 3 0 & B19 1 1 810210 901116 10t -29 20,064 -3,21 -16.0 0,380 0.0146 0.049 9.6 0.297 l
CHLOR 10 31218 8190 1 1 816210 901114 36 33 16,04 -2.464 -15.4 0.181 0.005 0.033 4.4 0.823
CHLOR 10 3 018 8190 1 1 810210 9011146 136 -32 18.7 -3.059 -16.4 0.350 0.007 0.046 4.9 0.767
CHLOR 112 0 & 8190 1 1 810210 901114 385 -133 21.4 -3.326 -15.5 0,223 0,000 0.02% 24.8 0,21%
CHLOR 1121218 8190 1 1 810210 901116 132 -105 12.03 -1.387 -11.5 0.1%¢ 0.000 0.021 28.1 0.107
CHLOR 112 018 819 1 1 810210 901114 518 -127 20.05 -2.645 -13.2 0.165 0.000 0.036 20.4 0.433 l
cL 4 9 0 6 819 1 1 BI0408 900926 354 -349 1100 -144.6 -13.1 0,386 0,000 0.001 4.2 0.988
cL 4 91218 8190 1 1 BI0403 900926 354 372 1338 -177.5 -13.3 0.561 0,000 0,001 3.0 0,998
cL & 9 018 819 1 1 P10408 Q00926 B26 376 1160 +156.6 -13.5 0,396 0.000 0.009 4.6 0.983 l
cL 10 3 0 6 B19 1 1 8101146 901116 126 68 975 -125 -+12.8 0.472 0.000 0.007 17.3 0.099
cL 10 31218 819 1 1 BI01%4 901114 124 -79 1313 -190.3 -14.5 0.490 0.000 0.001 16.4 0.128
cL 10 3 018 819 1 1 810434 901194 292 -75 1000 =157 -15.7 0.430 0,000 0.003 14.7 0.195
cL 112 0 6 8190 1 1 810114 901114 4BO  -469 1100 -143 -13.0 0.55¢ 0.000 0.00t 48.0 9.002 l
cL 1121218 81 % 1 1 810114 201114 478 -48% 1338 -177.5 -13.3 0.547 0,000 0,000 41.0 0.012
cL 112 018 8190 1 1 810114 901116 1118 -481 1160 -156.6 -13.5 0.529 0.000 O0.00% 40.7 0.013
COND 4 ¢ 0 & 819 1 1 B10408 900926 354 -300 3520 -330 -9.4 0,526 0,000 0,005 7.8 0.855
COND 4 91218 8190 1 1 810408 900926 354 <307 4570 -451.9 -9.9 0.66% 0.000 0.006 7.4 0.879 l
COND 4 9 018 819 1 1 B10408 900926 826 -317 3810 -400 -10.5 0.588 0.000 0.003 8.7 90.792
COND 10 3 0 6 8190 1 1 810114 9011146 126 -70 3075 =380 -12.4 0.722 0.000 0.005 13.2 0.284%
COND 10 31218 8190 1 1 810114 901114 126 -67 4285 -516.7 -12.1 0.665 0.000 0.007 12.3 0.341
COND 10 3 618 819 1 1 810114 901114 292 -7 3080 -390 -12.7 0.643 0.000 0.005 13.4 0.266 l
COND 112 0 &6 8190 1 1 810114 9011146 480 -390 3340 =335 -10.0 0.702 0.000 0,005 27.3 0.244
COND 1121218 8190 1 1 810314 901114 478 -388 4480 -452.5 -10.1 0.741 0.000 0.005 27.5 0.234
COND 112 018 81 90 1 1 810114 9011146 1118 -408 3710 -393.3 <10.6 0.709 0,000 0,003 29.9 0.15%
Do & 91218 8190 1 1 B10408 900926 352 -108 0.5 -0.06 -12.0 0.475 0.001 0.045 32.8 0,002 l
(1]} 10 3 0 6 8190 1 1 810114 901114 126 -32 7.45 -0.325 -4.4 0.24% 0.031 0.098 10.4 0.492
NO2 4 91218 8190 1 1 B10408 900926 354 -92 0.02 0 0.0 0.107 0.003 0.047 15.4 0.284
NO2 & 9 018 B1%9 1 1 BI04L0S Q00926 826 -97 0.11 -0.005 -4.5 0.318 0.004 0.010 17.1 0.196
No2 1121218 8190 1 1 810114 901114 478  -88 0.04 1] 0,0 0,242 0.013 0,069 24.3 0.385 .
Ko2 112 018 819 t 1 810114 901114 1118 -7% 0.1t -0.0033 -3.0 0.122 0.040 0.003 31.7 0,106
NO3 4 9 0 & B19 1 1 BI0LOB 900926 354 140 1.0% 0,03225 3.1 0,561 0.000 0.049 15.4 0.282
NO3 112 0 6 819 1 1 810454 01114 480 148 1.1 0,03167 2.9 0,572 0,000 0,058 20.7 0.59% I
ORG-N 10 3 0 6 8190 1 1 810114 901114 126 -38 1 0,075 7.5 0.361 0.010 0.08% 6.8 0.815
PART IKN & ¢ 0 &6 B1 90 1 1 810408 900926 354 -125 0.52 -0.05 -9.6 0.261 0.000 0.016 13.6 0.406 l
PART YKN 4 91218 8190 1 1 810408 900926 117 =109 0.4 -0.04 -10.0 -0.009 0.001 0.034 7.0 0.905
; PART TKN &4 9 018 8190 1 1 810408 900926 471 -144 0.5 -0.05 -10.0 0.271 0.000 0.01% 15.6 0.26%
|
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FIRST  LAST
DATE DATE

810526 900912
810526 900912
810526 900912
810526 900912
810526 900912
810526 200912
810526 Q00912
810526 900912
810525 900912
810526 900912
810526 900912

810526 900912

810526 900912
810526 900822
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810525 900912
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810412 901121

G-14
OBS $ MEDIAN  SLOPE
52 -167 2038 =229
51 -160 1850 -231.1
51 -160 1891 -231.4
52 -154 1646 -251.3
49 =153 1837 -241.7
47 -143 1850 -221.7
49 -148 1970 =229
S50 -145 1808 -208
49 -162 1882 -228
49 155 1880 -241.6
499 -16%9 1874 -237
48 -S54 7.8 -0.04
& 9 0.9 0.0%
45 70 0.7875 0.07708
47 B8O 0.75 0.04
4 67 0.75 0.04583
b 73 0.8 0.05774
44 &0 1 0.05
46 g 0.9 0.0857%
45 83 0.9 0.07657
453 az 0.8 0.05604
s2 -70 3.3 -0.2286
S0 -49 3 -0.1286
4 -5 3.3 -0.2
1270 -236 595 -135.1
1408 -246 &27.4 -181.4
3506 -246 620 -150.4
288 -51  706.5 -145.8
314 .53 737 -198.6
786 -49 T17.5 -164.2
1558 -278 4619.3 -138.5
1722 -288 633.7 -183.%
4292 286 625.7 +-154.3
1502 36 o 0
413 13 5.992 0.3725
1174 13 5.899 0.7764
1969 50 0 1
766  -45 0.72 -0.035
951 -S54 0.64 -0.0525
121 -14 0.48 -0.057
125 -4 0.48 -0.05349
837 -58 0.7 -0.04
076 -67 0.805 -0.05
1350 104 7.935 0.05979
1376 167 7.4 0.05944
3430 13 7.65 0.05625
1613 124 7.898 0.05732
1676 189  7.467 0.05819
4178 138 T7.635 0.05147
880 -103 5.195 -1.475
1075 -9 4.716 -1.193
1025 119 5,039 -1.644
1226 103  4.649 -1.405
743 -88 0.4557 -0.0479
173 -27 0.188 -0.0803
916 -108 0.3408 -0.0484
298 100  1.112 0.06
298 100 1.912 0.06
375 120 1.15 0.06125
375 120 1.15 0.06125

TREND
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MONTH DEPTH

VARJABLE RANGE RAMGE

T-P
1-P
T-p

TP
TEMP

TEMP
TEMP

4 91220

10 3122

11212 20
11212 20
4 9 020

112 0 &
112 020

YEAR
RANGE
81 9
81 90
81 %0

81 %0
81 90

81 90
81 90

STAT
RANGE
a1 4
41 4
41 41

1 41
a1 4

41 4%
41 41

FIRST  LAST
DATE DATE
85604607 900926
850331 901126
8460331 901125

860331 901126
810413 890605

810413 890605
810413 890605

G-15
oas S MEDIAN
765 -B& 0.5072
%e -9 0.2323
3 -102 0.3833
323 .64 0.36
3628 -99 15.34
1672 44 18.5
47T 115 13.45

SLOPE
-0.0542
-0.00825
=0.0516

~0.0464
-0.35

-0.1458
-0.3625

TREKD
-10.7
-35.5
-16.1

-12.9
2.3

-0.8
=2.7

R1
0.035
0.21
0.197

0.1%0¢
0.616

0.40%
0,633

™M
0.000
0.004
0.000

0.000
0.000

0.032
0.000

P2
0.055
0.092
0.049

0.038
0.034

0.089
0.033

Page &

CHI2
3.5

10.1
13.3
10.9

20.2
13.

PCHI2
0.996
0.751
0.951

0.777
0.623

0.507
0.9056




G-16
Onondaga Lake Trend Analysis Results

MONTH RANGE = range of sample months -3 = Mann-Xendall S Statistic

DEPTH RANGE = range of sample depths (m) SLOPE = slope of trend line {concentration units / year)

YEAR RANGE = range of sample years TRERD = slope of trend line (X/year)

STAT RANGE = range of station numbers R1 = first-order serial correlation of detrended, deseasoned values
FIRST DATE = first sample date (YYMMDD) P1 = test significance level (Hirsch et al, 1982)

LAST DATE = last sample date (YYMMDD) p2 = test significance level (Hirsch & Slack, 1984}

0BS = number of observations CHIZ2 = Chi-Squared Yest for Homogeneity of Trend Across Seasons
HMEDIAN = median concentration PCHIZ = significance level for CHE2

MONTH DEPTH YEAR  STAT FIRST LAST Page 1

RANGE RANGE RANGE RANGE DATE DATE 0BS S HMEDIAN SLOPE  TREWD R1 Pl P2 CHI2  PCHIZ

AGENCY = D&S  VARIABLE = ALK

& 9 0 6 689 1 1 &B0417 900926 831 -389 144 =1.556 -1.1 0.517 0.000 0.183 19.9  0.098
4 9 0 6 819 1 1 B10408 900926 351 310 134 9.286 6.9 0.479 0.000 0.002 2.7  0.9%%
4 9 0 6 B9 1 1 860402 900926 177 82 154 14.33 9.3 0.405 0,000 0.021 5.1 0.973
4 9 1218 &8 %90 1 1 680417 900926 829 77 189 0.25 0.1 0.441 0.482 0.794 10.7 0.640
4 9 218 819 1 1 210408 900926 351 321 192 7 3.6 0.364 0.000 0.002 3.1 0.998
4 9 1218 B590 1 1 850402 900926 177 41 204 4.25 2.% 0.385 0.00% 0.187 1.3 0.584
4 ¢ D18 689 1 1 680417 900926 1937 -155 158 -0.5455 -0.3 0.625 0.154 0.617 4.4 0.348
4 ¢ 018 819 1 1 810408 900926 819 344 151.5 10 6.6 0.625 0.000 0.001 6,9 0.907
4 9 018 8590 1 1 860402 S00926 413 84 1856.5 10 5.4 0.559 0.000 0.024 4.7 0.082
10 2 0 & 689 1 1 681001 904116 389 145 164 -1,.272 -0.8 0.358 0.003 0.0%0 4.6 0,983
0 3 0 &6 819 1 1t 810114 901114 126 &1 150 7 4.7 0.558 0.000 0.011 14.9  0.187
103 0 6 89 1 1 851008 901114 &3 10 158 1.333 0.8 0.301 0.168 0.386 2.6 0.855
10 3 1218 6890 1 1 681009 901114 380 -101 168 -1.098 -0.7 0.35% 0.038 0,232 2.1 0.764
10 3 1218 819 1 1 Bi0134 901116 125 22 157 2.333 1.5 0.394 0,161 0.297 3.2 0.988
10 3 1218 8690 1 1 851008 901114 63 -2 170 -1 -0.6 0,562 0.881 0.928 2.8 0.832
10 3 018 6890 1 1 681001 201114 899 -133 162 -1.25 -0.8 0.384 0.0056 0.124 8.0 0.844
0 3 018 8190 1 1 810114 901114 292 &4 146 7.429 5.1 0.585 0.000 0.010 11.4  0.410
0 3 018 859 1 1 851008 90111% 147 1" 158 1.583 1.0 0.348 0.130 0.365 2.6 0.882
112 0 &6 689 1 1 630417 901144 1220 -561 152 ~1.481 -1.0 0.642 0.000 O0.342 18.4 0.825
12 0 &6 8io0 1 1 B10114 904446 477 389 138 8.6657 6.3 0.6%% 0.000 0.002 37.3  0.030
112 0 6 8690 1 1 860502 901114 240 9% 154 9 5.8 0.592 0.000 0.036 2.9 0.799
112 1218 68 90 1 1 4680417 901114 1209 6 1B4.5 0 0.0 0.622 0.967 0.989% 25.2  0.449
112 1218 81 9% 1 1 810114 90114 475 359 185.5 6.775 3.7 0.472 0.000 0.002 32.5 0.0%0
12 1218 8590 1 1 880402 S01114 240 41 199 2.458 1.2 0.406 0.008 0.249 11.6 0.866
112 018 6890 1 1 680417 901114 2836 -316 160 -0.7% -0.5 0.706 0,009 0.426 20.4 0.728
112 018 81% 1 1 810114 2011156 1111 426 148 9 6.1 0.715 0.000 0.001 37.9 0.026
192 018 8569 1 1 860402 901114 560 97 175 7.667 4.4 0.669 0.000 0.042 3.0 0.790
AGENCY = D&S  VARIABLE = BOD
4 9 0 6 689 1 1 6B0AIT 900926 822 -288 S -+0,05714 -1.1 0.345 0,007 0.154 14.8 0.318
4 9 0 6 819 1 1 BI040B 900926 354 -167 S -0.3333 -6.7 0.307 0.000 0.009 11.8  0.544
& 9 0 & 8590 1 1 850402 900926 177 -22 3 -0.3333 -11.1 0.382 0.0 0.166 26.6 0.026
4 9 1218 68 %0 1 1 680417 900926 BIB 455 6 ~0,1053 -1.8 0.451 0.000 0,043 15.4 0.282
4 9 1218 819 1 1 810408 900926 354 -102 6 -0.25 +4.2 0.491 0.002 0.185 12.0 0.525
4 9 1218 B690 1 1 Bs0402 00926 177 -56 5 =1 -20.0 0.313 0.000 0.058 14.1 0,368
4 9 018 6890 1 1 &80417 900926 1914 -460 5 -0.1 ~-2.0 0.377 0.000 0.025 9.9 0.704
4 ¢ 018 819 1 1 810408 900926 826 -126 4 -0.25 -6.3 0.322 0,000 0,041 8.9 o0.782
4 9 018 8590 1 1 860402 900926 413 -29 3 -0.5 -16.7 0.357 0.01% 0.110 22.64 0.050
10 3 0 6 9% 1 1 681001 901114 345 26 4.2 0.01M 0.2 0.087 0.591 0.679 8.8 0.785
10 3 0 & 819 1 1 810114 901114 126 1 4.1 0 0.0 -0.234 1.000 1.000 2.5  0.99%
10 3 ¢ 6 8% t 1 861008 901114 &3 4 & 0.1667  &.2 -0,089 0.646 0.5661 4.4 0.607
0 3 1218 6590 1 1 681001 901146 355 -74 4.8 -0.06667 -1.4 0.327 0.116 0.169 13.1  0.438
0 3 1218 819 1 1 810114 901114 126 -23 6 -0.3333 5.6 0.240 0.109 0.150 6.2 0.857
16 3 1218 890 1 1 851008 901114 63 -8 é 0 0.0 -0.0%6 0,235 0.099 1.9  0.9%
10 3 018 68 %0 1 1 4810601 901114 842 .28 4.4 0 0.0 0.260 0.558 0.647 13.3 0,426
10 3 018 8190 1 1 BIOTIG S01114 292 3 4.5 0 0.0 -0.011 0.880 0.841 1.4 1.000




MONTH DEPTH YEAR  STAT  FIRST LAST Page 2
RANGE RANGE RANGE RANGE DATE DATE  0OBS S HMEDIAN SLOPE  TREND R1 P4 P2 CHIZ2  PCHI2

10 3 018 BS990 1 1 851008 901114 147 b4 5 0 6.0 ~0.069 0.873 0.845 7.3 0.274
112 0 & 689 1 1 680417 901114 1187 -274 5 -0.04 -0.8 0,301 0.022 0.27 30.9 0.1
112 0 & 819 1 1 810114 901114 480 -180 5 -0.2857 -5.7 0.274 0.000 0.010 22.4 0,498
112 0 & 86% 1 1 B60402 S01114 240 -7 & 0 0.0 0.460 0.261 0,258 28.9  0.050
112 1218 6890 1 1 680417 901114 1173 -549 6 -0.1  -1.7 0,433 0.000 0.037 24.7 0.479
112 1218 819 1 1 81014 901114 478 -128 6 -0.2429 -4.0 0.425 0.001 0,140 20.3 0.625
112 1218 8690 1 1 860402 90114 240 -89 & -4 -96.7 0.217 0.000 0.043 19.1  0.387
112 018 6890 1 1 680417 901114 2756 -510 4.9 -0.07143 -1.5 0,358 0.000 0.028 30.1 o0.222
112 018 81 % 1 1 810114 901114 1118 -138 4 -0.2 -5.0 0.30% 0.000 0.035 7.7 0.776
112 018 859 1 1 850402 901114 560 -28 4 -0.25 -6.3 0,401 0.056 0.18% 29.0 0,049

AGENCY = DES  VARIABLE = CHLOR

4 9 0 &6 &89 1 1 720427 900926 509 -138 25.88 -0.7857 -3.0 0.236 0.022 0.118 33.7 0.00
& 9 0 & 819 1 1 B10408 900926 28B4 -112 24,06 -4.02 -16.7 0.180 0.000 0.022 16.6 0.21%9
4 9 0 & B59 1 1 BoOLOZ 900926 176 -10 $5.6 -1.332  -8.5 0.240 0.474 0.38% 6.1 0,247
© 9 1218 6390 1 1 720427 900926 299 -85 10.3  -0,1637 -1.6 0,295 0.137 0.273 47.3  0.000
4 9 1218 81 %0 1 1 210408 900926 98 -85 10.49 -1.35 -12.9¢ 0.073 0.00% 0.017 21.3 0.048
4 9 1218 8690 1 1 BADLOZ 900926 60 23 5.35 -1.29% -24.2 0.042 0.073 0.138 7.2 0.1%
L 9 018 6890 1 1 720427 900926 BB 4 17.53 0.004375 0.0 0.204 0.960 0,974 20.1 0.093
& 9 013 819 1 1 810408 9009256 382 -105 20.35 -2.822 -13.9 0.108 0.000 0.025 7.1 0.19%4
4 9 018 BS990 1 % BSD402 900926 236 -14 12,03 -0.7462 -6.2 0,208 0.304 0.211 17.0  0.19¢9
10 3 0 &6 &89 1 1 1013 S04 185 37 17.35 -1.18%9 -6.% 0.484 0.129 0.281 15.3  0.227
103 06 819 1 1 810210 901114 101 -29¢ 20.04 +3.21 -16.0 0.360 0.014 0.049 9.6 0,297
10 3 0 6 859 1 1 851008 901114 &2 -1 13.4 -0.0075 -0.1 0.129 1.000 1.000 .3 0.97
10 3 1218 6% 1 1 721013 901116 108 -23  12.19 -0.2618 -2.1 0.220 0,333 0.464 10.2 0.5%9
10 3 1218 819 1 1 810210 901114 34 -31 16.04 2.464 -15.4 0.1617 0.005 0.033 4.4 0.823

10 3 1218 8% 1 1 B&1008 901114 21 -1 13.3% 1] 0.0 0.018 1.000 1.000 4.2 0.655
10 3 018 69 1 1 721013 901114 320 -37  16.469 -0.88 -5.3 0.431 0,130 0.296 12.7 0.3%92
10 3 01t 819 1 1 810210 901114 135 -32 18.7 -3.059 -16.4 0.360 0.007 0.046 4.9 0.767

10 3 018 8% 1 1 E51008 901114 84 0 14.7 0.2079 1.4 0.241 1.000 1.000 1.7 0.944
112 0 & 6890 1 1 720427 901114 6% -180 24.06 -0.7517 -3.1 0.276 0.007 0,099  45.8 0.005
112 0 6 819 1 1 810210 901114 385 -133 21.4 -3.326 -15.5 0.223 0.000 0.029 2,.8 0.211
112 0 6 8% 1 1 860402 901114 23¢9 -1 15.2 0 0.0 0€.289 1.000 1.000 19.8  0.347
112 1218 6890 1 1 720427 901114 407 -102 10.66 -0,159% -1.5 0.322 0.106 0.264 55.6 0.000
112 1218 8190 1 1 810210 90113 132 -105 12.03 -1.387 -11.5 0.194 0.000 0.021 28.1  0.107
112 1218 8590 1 1 880402 901494 8t -2 8.02 -0.3212 -4.0 0.113 0.456 0.378 24.4  0.142
112 018 6890 1 1 720427 901196 1204 -34 17.31  -0,1186 ~0.7 0.258 0.618 0.7 3.4 0.143
112 018 819 1 1 810210 01114 518 -127 20.05 -2.645 -13.2 0.185 0.000 0.036 20.4 0.433
112 018 8690 1 1 860402 S01114 320 -3 13.36 -0.1483  -1.1 0.241 0.895 0.884% 22.0 0.2

AGENCY = D&S  VARIABLE = CL

@ 9 0 & 6890 1 1 680417 900926 831 -648 1242 -30.71  -2.5 0.860 0.000 0.01 6.3 0.936
4 9 0 &6 819 1 1 810408 900926 354 -359 1100 -144.6 -13.1 0,386 0,000 0.001 4.2 0,988
4 9 0 6 BS% 1 1 850402 900926 177 B4 552.5 =99.75 -18.1 0.411 0.000 0.027 4.1 0.9%90
4 9 1218 689 1 1 680417 900926 829 -1107 1645 -53.82 -3.3 0.838 0.000 0.001 1.2 1.000
4 9 1218 8190 1 1 810408 900926 354 -372 1338 -177.5 -13.3 0.561 0.000 0.00% 3.0 0.998
& 9 1218 8690 1 1 850402 Q00926 177 -92 410 -112.5 -18.4 0.614 0.000 0.016 4.5 0.984
4 9 018 6890 1 1 680417 900928 1937 -1014 1480 -45.89 -3.1 0.825 0.000 0.002 1.9 1.000
4 9 018 819 1 1 BI04K0B S00926 B26 -375 1160 +156.6 -13.5 0.396 0.000 0.001 4.6 0.983
& 9 018 8690 1 T BAOULADZ 900926 413 94 00 =109.2 -18.2 0.458 0.000 0.047 5.5 0.963

10 3 0 6 68%0 1 1 681001 901116 375 -243 1455 -5  -3.1 0.657 0.000 0.004 16,5 0,223

10 3 0 6 819 1 1 810114 901114 126 -68 o -125 -12.8 0,472 0,006 0.007 17.3 0.099

10 3 0 6 859 1 1 851008 901114 & -29 600 -85.67 -14.3 0.320 0.000 0.019 6.4 0376

10 3 1218 6890 1 1 681001 901114 369 -301 1800 -63.83 -3.7 0.700 0.000 0.000 28.8 0.007

10 3 1218 819 1 1 810114 901114 126 -79 1313 <190.3 -14.5 0.490 0.000 0.001 16.4 0.128

10 3 1218 859 1 1 851008 901114 63 -30 61 -88.5 -14.5 0.383 0.000 0.018 6.7 0.349
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Page
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TREND

SLOPE
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S MEDIAW
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G-19

MONTH OEPTH YEAR STAT  FIRST LAST Page 4
RANGE RANGE RANGE RANGE DATE DATE 0835 S MEDIAN SLOPE  TRERD R1 Pl P2 CHIZ2  PCHIZ2
10 3 1218 68 %0 1 1 681001 901114 367 241 2.4 0.15 6.3 0.1771 0.000 0.002 7.1 0,194
10 3 1218 8190 1 1 BIOVIL 901116 124 6 5.05 0.05714 1.1 0.163 0.726 0.781 5.4 0.913
0 3 1218 89 1 1 851008 9011%% 63 2 5 0.4833 ¢.7 0.021 0.88. 0.876 1.5 0.95%
103 018 6890 681001 901114 870 296 4.6 0.2222 4.8 0.255 0.000 0.000 17.8 0,184
10 3 018 819 1 1 810114 901114 292 -7 6.2 +0.08571 -1.4 0,101 0.675 0.74% 4.7  0.944
10 3 018 89 1 1 851008 901114 147 -1 6.3 -0.7292 -11.6 -0.042 0,139 0.142 6.7 0.346
112 0 6 6890 1 1 680417 01114 1200 1238 6.8  0.2044 3.6 0.288 0.000 0.006 33.2 0.126
112 0 & 8190 1 1 Bi014 90Itl4 474 4 8.7 0.007143 0.1 0.212 0.936 0.952 18.0 0.750
112 0 6 89 1 1 860402 901114 240 -23 L4 -0.3 -3.3 -0.032 0.147 0.197 7.2 0.507
112 1218 6890 1 1 680417 901114 1195 654 0.9 0.02941 3.3 0.546 0.000 0.040  38.0 0.046
112 1218 819 1 1 810114 9011146 476 -100 0.7 -0.04544 -6.3 0.477 0.008 0.148  45.8 0.003
112 1218 8690 1 1 B60L02 P01114 240 4 0.4 0 0.0 0.404 0.835 0.892 28.6 D.054
112 018 689 1 1 680417 9011146 2798 849 3.95 0.1375 3.5 0.447 0.000 0,001 62.5 0,000
112 018 819 1 1 810114 901114 1108 -55 5.2 -0.05 -1.0 0.226 0.156 0.22% 30.3  0.18
112 018 869 1 1 860402 901114 560 -16 5.1 -0.05833 -1.1 0.266 0.315 0.440 26.6 0.085

AGENCY = D&ES  VARIABLE = F TKN
4 9 0 6 6890 1 1 760429 900926 403 78 2.05  0,02247 1.1 0.323 0.118 0.384 10.5 0.655
4 9 0 & 819 1 1 810408 900926 354 43 2.1 0.02 1.0 0.305 0.213 0.520 6.5 0.925
4 9 0 & 859 1 1 850402 900926 177 -4 2.2 -0.08833 -4.0 0.481 0.813 0.910 10.0 0.6M
& 9 1218 &8990 1 1 760429 900926 151 70 3.63 0.04 1.1 0.423 0,165 0.467 8.9 o.783
4 9 1218 819 1 1 810408 %00926 117 43 3.615 0.05 1.4 0.491 0.211 0.558 19.1  0.120
4 9 1218 B590 1 1 B&0402 900926 5¢ -18 4 -0.3275 -8.2 0.412 0.17% 0.582 2.3 0.753
4 9 018 6890 1 1 750429 900926 582 23 2.2 0.1 0.5 0.382 0.660 0.818 9.6 0,726
4 9 018 8190 1 1 810408 900926 472 37 2.2 0.02 0.9 0.379 0.28% 0.607 5.0 0.976
4 ¢ 018 859 1 1 BS04OZ 900926 236 -6 2.28 -0.105 -4.6 0.587 0.593 0.870 9.7 0.721
10 3 0 6 6690 1 1 761006 901114 147 -34 2.9 ~0.08637 3.0 0.446 0.140 0.343 .3 059
10 3 0 6 819 1 1 810114 901114 126 (] 2.25 Q 0.0 0.513 0.723 0.824 4.8 0940
10 3 0 6 845 1 1 851008 901114 &3 -20 3.2 -0.9458 -29.6 0.266 0.004 0.069 5.1 0,533
10 3 1218 6890 1 1 761006 901114 57 - 3.2 -0,1633 -5.1 0,356 0.026 0.10% 6.0 0,872
10 3 1218 8190 1 1 810114 901114 42 -18 2.9 =0.11  -3.8 0.431 0.233 0.40% 5.4 0.912
10 3 1218 89 1 1 851008 901114 21 -18 3.6 -0.98 -2v.2 0.338 0.0M1 0.097 5.1 0.535
16 3 018 4890 1 1 761005 901314 215 -36 2.9 -0.087356 -3.0 0.448 0.120 0.305 7.8 0.729
10 3 018 8190 1 1 B10114 901114 143 7 2.3 0.03333 1.4 0.508 0.673 0.738 4.5  0.954
10 3 018 869 1 1 851008 9014 8 -19 3.4 -0.9104 -26.8 0.231 0.008 0.087 4.9 0.555
112 0 6 689 1 1 750429 901144 550 32 2.1 0.001786 0.1 0.399 0.576 0.78% 22.6 0.483
192 0 &6 B190 1 1 810114 901144 480 43 2.1 0.018 0.9 0.404 0,269 0.619 10.6 0.987
112 0 6 89 1 1 BS0402 901116 240 -30 2.4 -0.28 -11.7 0.529 0,055 0.398 7.7 0475
112 1218 6890 1 1 7504290 901114 208 3 3.6 0 0.0 0.447 0.971 0.985 21.2  0.567
t12 1218 819 . 1 1 810114 01114 159 17 3.6 0.0133% 0.4 0.510 0.673 0.854% 20.1 0,635
112 1218 89 1 1 860402 01114 80 -42 3.82 -0.4137 -10.8 0.425 0.006 0.307 4.1 0.72%
112 018 4390 1t 1 T60429 901114 797 .23 2.255 -0.01181 -0.5 0.424 0.695 0.857 18.5 0.728
112 018 81 % 1 1 810114 901114 640 40 2.2 0.02 0.9 0.452 0.308 0.665 8.5 0.%97
192 018 859 _ 1 1 850402 901N4 320 -31 2.4 -0.2925 -12.2 0.600 0.048 0.437 16.7  0.547

AGENCY = DES  VARIABLE = NH3-N
4 9 0 6 689 1 1 680828 900926 755 -138 1.45 -0.01106 -0.8 0.494 0.156 0.488 15.5 0.260
4 9 0 6 B190 1 1 Bl0408 900926 354 76 1.2 0.03929 3.3 0.604 0.026 0.280 8.3 0.8
4 9 0 &6 B59 1 1 B&DLO2Z 900P26 177 5 1.455 0.01083 0.7 0.658 0.749 0.892 10.0 0.692
4 9 1218 &89 1 1 680828 900926 TE1 25 4.3 0.001042 0.9 0.337 0,804 0.503 $%.% 0,355
4 9 1218 8190 1 1 BIlOLOB 900926 354 -46 4.2 -0.05062 -1.2 0.565 0.183 0.578 15.2  0.297
4 9 1218 890 1 1 250402 900926 177 -69 4.235 -0.6253 -14.8 0.428 0,000 0,046 4.0 0373
& 9 018 689 1 1 680828 900926 1758 -153 2.05 ~-0.01667 -0.8 0.538 0.116 0.436 t1.2  0.5%2
& 9 018 B19 1 1 810408 900926 826 B 1.8 0.06429 3.6 0,535 0.011 0.210 13.1  0.440
4 ¢ 018 8590 1 1 850402 900926 413 ) 2.3 -0.1108 -4.8 0.586 0.693 0.874 9.1 0.76%
10 3 0 6 689 1 1 681008 90113 339 -133 2.6 -0.06471 -2.5 0.494 0.003 0.050 0.8 0.825
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MONTH DEPTH YEAR STAT  FIRSY LAST

RANGE RANGE RANGE RANGE DATE  ODATE 08$ $ MEDIAN  SLOPE  TREND R1 P1 P2
10 3 0 6 819 1 1 810114 901116 126 3 .75 0.01 0.6 0.647 0.889 0.932
10 3 0 6 869 1 1 851008 901114 &3  -23 2.8 -0,7925 -28.3 0.343 0.001 0.042
10 3 1218 68% 1 1 6810083 $01114 336 -133 2.45  -0.1084 -3.1 0.329 0.003 0.033
10 3 1218 831 9% 1 1 810114& 901114 124 -29 2.8 -0.5583 -19.9 0.554 0.05%1 0.169
10 3 1218 85690 1 1 841008 9011146 63 -24 3 -0.895 -29.8 0,042 0.001 0.028
10 3 018 &89 1 1 431008 901114 789 -150 .71 -0.07962 -2.9 0.586 0.001 0.036
10 3 018 819 1 1 810116 901116 292 3  1.85 0.06 2.2 0.658 0.889 0.932
0 3 018 8690 1 1 851008 90111 147 -20 .8 -0.8338 -29.8 0.38 0,005 0.073
112 0 6 6890 1 1 580828 9011t 1094 -309  1.68 -0.02 -1.2 0.601 0,005 0,189
112 0 & 819 1 1 8101146 $0111& &80 a3 1.35 0.03857 2.9 0.664 0.031 0.331
112 0 6 89 1 1 850402 90114 240 22 1.7 -0.15 -8.8 0.673 0.162 0.530
112 1218 &8 90 1 1 680828 901114 1087 -Ti & -0.00567 -D.1 0.385 0.523 0.763
112 1218 8190 1 1 8i01%4 90116 47B  -T74 3.8 -0.072 -1.9 0.452 0.056 0.439
112 1218 8690 1 1 860402 901114 240 96  3.74 -0.6313 -16.9 0.191 0,000 0.040
112 018 4890 1 1t 680828 901114 2547 329 2.22 -0,0275 -1.2 0.611 0.003 0.183
112 018 8190 1 1 810114 901114 1118 92 1.8 0.0575 3.2 0.605 0.017 0.315
112 018 859 1 1 8560402 901174 560 -30 2.3 -0.275 -12.0 0.611 0.056 0.47%
AGENCY = D&S  VARIABLE = NO2
4 9 0 6 6893 1 1 4B0B28 900926 737 225 0.13 0.002695 2.1 0.382 0.017 0.2%7
4 9 0 & 819 1 1 BIDLDB 900926 354 -28  0.14 -0.001833 -1.3 0.313 0.423 0.383
& 9 0 6 B659 1 1 850402 900926 177 14 0.185 -0.007083 -4.3 0.316 0,297 0.195
& 9 1218 68 90 1 1 6580828 900926 736 112 0.02 0 0.0 0,180 0.231 0.562
4 9 1218 8190 1 1 810408 900926 354 -92  0.02 9 0.0 0.107 0.003 0.047
4 9 1218 B690 1 1 850402 900926 177 11 0.02 0 0.0 0.053 0.334 0.375
4 9 018 4890 1 t 480828 00926 1718 226 0.1  0.0023 2.3 0.348 0.017 0.224
4 9 018 819 1 1 810408 900926 B26 97 0.11 -0,005 =-4.5 0.318 0.004 0.010
4 9 018 869 1 1 BA0LOZ 900926 413 -17 - 0.09 -0.003333 -3.7 0.069 0.192 0.020
10 3 0 6 689 1 1 681008 901114 326 168  0.09 0.008962 7.7 0.085 0.000 0.002
10 3 0 6 819 1 1 810114 901114 126 20 0,12 0.01333  11.1 -0.187 0.183 0.184
0 3 0 6 89 t 1 B51008 901114 63 -1 0.14  -0.005 -3.6 0.274 1.000 1.000
M 3 1218 6890 t 1 681008 901114 319 196 0.0505 0.003515 7.2 0.320 0.000 0.004
0 3 1218 819 t 1 80114 S01114 126 16 D,085 0.006 7.1 0.312 0.290 0.376
10 3 1218 859 1 1 851008 901114 63 -4 0.12 -0.01125 -9.4 0.301 0.861 0.733
0 3 018 6890 1 7 681008 901114 756 184 0.08%4 0,007303 8.7 0.082 0.000 0.001
0 3 018 8190 1 1 B10114 901114 292 24  0.115 0.015 3.0 -0.172 0.107 0.117
10 3 018 869 f 1 8561008 901114 147 -1 0.14  -0.005 -3.6 0.271 1.000 1.000
112 0 & 689 1 1 680828 901116 1083 412 0.12 0.0038 3.2 0.385 0.000 0.053
112 0 6 819 1 1 810114 901114 480 -14 0,135 0 0.0 0.148 0.733 0.681
112 0 6 890 1 1 850402 901116 240 -15  0.16 -0.006667 4,2 0.380 0.351 0.414%
112 1218 6890 1 1 680828 901134 1055 331 0.03 0.0003333 1.1 0.319 0,002 0.166
112 1218 819 1 1 B10114 S0ttt6 478 -88  0.04 0 0.0 0.242 0.013 0.059
112 1218 BS 90 1 1 Bs0402 901314 240 -3 0,04 0 0.0 0.365 0.880 0.857
112 018 6890 1 1 680828 901114 2472 449 0.099 0.003764 3.8 0.333 0.000 0.045
112 018 819 1 1 8101 01114 118 -79  0.11 -0.003333  -3.0 0.122 0.040 0.003
14 018 859 1 1 850402 901114 580 18 0.11 -0,003333 -3.0 0.193 0.252 0.04i8
AGENCY = D&S  VARIABLE = KO3
4 9 0 &6 6890 1 t 680828 900926 7S2 1127 O0.81 0.05091 6.3 0.283 0.000 0.000
4 9 0 6 8190 1 1 810408 $00926 354 140  1.05 0©0.03225 3.1 0.561 0.000 0.049
4 9 0 6 869 1 1 850402 900926 177 19 1.15 0.045 3.9 0.516 0.151 0.51
4 9 1218 6890 1 1 680828 00926 749 326  0.07 0.0005091 1.3 0.086 0.001 0,120
4 9 1218 8190 t 1 B10408 $00926 354 27  0.07 0 0.0 0.471 0.413 0.672
4 9 1218 86590 1 1 BS04O2 00926 177 42 0.055 0.02 36.4 0.289 0.000 0.048
4 9 018 6890 1 1 6B08S28 00926 1752 822  0.59 0.02727 4.6 0.245 0.000 0.000
4 9 018 B1 90 1 1 810408 900926 826 23 0.856 0.0075 0.9 0.502 0.517 0.497
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G-21

MONTH DEPTHR YEAR  STAT  FIRST LAST Page &
RANGE RANGE RAMGE RANGE DATE DATE 0OBS § MEDIAN SLOPE  TREND R1 P1 - CHl2 PCHI2
4 9 018 B6590 1 1 B6040Z $00926 413 3 0.9 0.0825 9.1 0.276 0.017 0.273 7.8 0.855
10 3 0 &6 &% 1 1 681008 901114 336 264 0.66 0.06254 9.5 0.291 0.000 0.00% 22.2 0.052
10 3 0 6 8190 1 1 810114 901116 126 -1 1.25 0.03 2.4 0.441 0.625 0,763 2.9 0.992
10 3 0 &6 8% 1 1 851008 901114 63 24 0.94 0.4463 47.5 -0.119 0.001 0.038 5.6 0.470
10 3 1218 6390 1 1 481008 901114 331 242 0.2525 0.03944 15.6 0.422 0.000 0.000 12.2 0513
10 3 1218 81 % 1 1 810114 901116 124 % 1.013 0.045 4.4 0.326 0.351 0,443 7.2 0.784
10 3 1218 B690 1 1 B51008 901114 63 12 0.9 0.38 42,2 -0.196 0.107 0.160 6.3 0.393
10 3 018 &89 1 1 681008 S01116 780 277  0.49 0.06179 12.6 0.269 0.000 0.000 16.0  0.247
10 3 018 819 1 1 810114 201114 292 12 1.225 0.05 4.1 0,368 0,443 0.581 3.4 0,983
0 3 018 8590 1 1 861008 901114 147 24 0.95 0.435 45.8 -0.121 0.001 0.038 5.6 0.470
192 0 6 6890 1 1 6BOB28 501114 1088 1453 0.78 0.05267 6.8 0.313 0.000 0.00C 53.4 0.00%
1912 0 6 8190 1 1 810114 901114 480 148 1.1 0.03167 2.9 0,572 0.000 0.058 20.7 0.599
1192 0 6 BS90 1 1 B&0ADZ Q01114 24D 51 1.15 0.1308 11.4 0.496 0.001 0.173 16.8 0.540
12 1218 6890 1 1 680828 901114 1080 595 0.09 0.002727 3.0 0.3515 0.000 0.022 42.3  0.007
112 1218 81 9% 1 1 810114 901114 478 39 0.229 0 0.0 0,397 0.295 0.589 31.6 0.110
112 1218 8690 1 1 860402 901114 240 54 0.17 0.0325 19.1 0.236 0.000 0.056 25. 0.122
112 018 6890 1 1 &BOB28 901114 2532 1170 0.55 0.033 6.0 0.284 0.000 0.000 32.6 0.140
192 o018 819 1 1 810114 901114 1118 35 0.92 0.0% 3.1 0.465 0.374 0.636 25.7  0.316
112 018 8% 1 1 850402 901136 560 65 0.92 0.14 15.2 0.351 0,000 0,105 11.8 0.855

AGENCY = D&S  VARIABLE = 0-PO4
4 9 0D 46 68% 1 1 680417 900926 809 -1000 O0.044 -0,0085 -19.3 0,535 0.000 0.000 23.1  0.040
& 9 D 6 B8BTS 1 1 810408 900926 348 -51  0.035 -0.001162 -3.3 0.514 0.130 0.309 18.7 0.132
& 9 0 6 89 1 1 850402 $00926 171 -53 0.035 -0.009 -25.7 0.332 0.000 0,030 1.5 0.568
¢ 9 1218 689 1 1 680417 900926 805 -991 0.465 -0.02265 -4.9 0.439 0.000 0.000 20.3  0.089
4 9 1218 81 %0 1 1 810408 900926 348 -14 0,322 -0,002514 -0.8 0.565 0.697 0.849 13.0 0.452
4 9 1218 B9 1 1 880402 900926 171 -45 0.322 -0,05233 -16.3 0.402 0.000 0.13% 2.7 0.720
4 9 018 6890 1 1 680417 900926 1884 -1139 0.11 -0.01522 -13.8 0.584 0.000 0.000 7.3 0.187
4 ¢ 018 B190 1 1 810408 9009256 812 75 0.055 0.004625 8.4 0.496 0.026 0.264 30.1  0.004
4 ¢ 018 859 1 1 B&040Z2 900925 399 =5 0.0805 -0.002 -2.5 0.59% 0.745 0.889 7.5 0.8
10 3 0 6 68% 1 1 &B1101 901114 356 -347 0.2435 -0,02633 -10.8 0.428 0.000 0.000 4.6 0.983
10 3 0 & 819 1 1 810114 901114 126 16 0.108 0.005 4.6 0.058 0.293 0.380 10.0 0.528
10 3 0 &6 89 1 1 851008 90114 63 -8 0.125 -0.01587 -12.7 0.%110 0,306 0.456 4.1 0,668
10 3 1218 6890 1 1 681101 501114 348 -293 0,34 -0.03522 -10.4 0,438 0.000 0.000 7.6 0.870
10 3 1218 8190 1 1 810114 901114 124 -31 0,1775 -0.02975 -16.8 0,359 0.037 0.118 10.1  0.524
10 3 1218 8590 1 1 Bs1008 901114 (-5 S [ 0.7 -0.05%13 -30.1 0.074 0,057 0.329 2.4 0,875
10 3 018 689 1t 1 681101 901114 B23 -352 0,26 -0.0258% -9.9 0.488 0.000 0.000 7.4 0.87%
10 3 018 81 9% 1 1 B10114 901114 292 1% 0,121 0.004857 4.0 0.138 0.364 0.486 8.1 0.705
M0 3 018 8% 1 1 861008 01116 147 -10 0.12% -0.01325 -10.3 0.114 0.188 0.348 4.1  0.668
112 0 6 6890 1 1 &6B04IT 901134 1165 -1410 0.0 -0.01187 -13.2 0.580 0.000 0.000 23.3  0.563
112 0 & 819 1 1 B101t4 901114 474 ~45 0.04 -0.001 -2.5 0,283 0.240 0.505 28.0 0.216
112 0 6 8690 1 1 850402 901116 234 -89  0.042 «0.009 -21.4 0.287 0.000 0.037 16.0 0,593
112 1218 6890 1 1 680417 901114 1153 -1297 0.4075 -0.0242 -5.9 0.413 0.000 0.000 25.3  0.447
112 1218 819 1 1 810114 901114 472 -43 0,279 -0.004714 -1.7 0.340 0.266 0.589 26.8 0,340
112 1218 869 1 1 850402 901114 234 -61 0,292 -0,04367 -15.0 0,121 0,000 0.05% 2.8 0.80%
112 018 &8 90 1 1 680417 901114 2707 -1548 0.1495 -0.01725 -11.5 0.564 0.000 0.000 20.1 0740
112 018 819 1 1 810114 901114 1104 83 0.068 0.00425 6.3 0.429 0.029 0.326 36.4 0.038
112 018 8590 1 1 850402 901114 546 -21 0.09 -D.005667 -6.3 0.518 0.179 0.316 9.7 0.943

AGENMCY = D&S  VARIABLE = ORG-M
4 9 0 &6 &89 1 1 680828 900926 754 -200 1.4 =0.015  -1.1 0.442 0.039 0.304 22.5  0.051
& 9 0 6 819 1 1 B8I0408 900926 354 98 1.3 -0.04 -3.1 0.468 0.004 0.203 4.5 0.985
4 9 0 & 890 1 1 BS&O402 Q00926 17T -45 1.3 -0.1973 -15.2 0.314 0.000 0.158 2.0 0.772
4 9 12168 6890 1 1 680828 900926 749 328 1 0.0225 2.3 0.471 0.001 o0.112 6.2 0.937
4 % 1218 8190 1 1 810408 900926 354 -51 1.2 -0.05 4.2 0.514 0.139 0.376 10.0  0.69
4 9 1218 B8590 1 1 B50402 900926 177 -25 1.2 0,137 -11.5 0,050 0.055 0,339 0.7 0.632




G-22
MONTH DEPTH YEAR  STAT  FIRST LAST Page
RANGE RANGE RANGE RANGE DATE DATE 085 S MEDIAN SLOPE  TREND R1 P P2 CHI2
& 9 018 &% 1 1 680828 900926 1755 58 1.2 0,00211 0.2 0.514 0.488 0.754 16.1
& 9 018 B1 S0 1 1 3810408 900926 826 -104 4.2 -0.03937 -3.3 0.570 0,002 0.177 4.4
4 9 018 B690 1 1 8480402 900926 413 -46 1.2 -0,7I7 -14.3 0.351 0.000 0.166 2.7
103 0 6 689 1 1 681008 901114 340 -3t 1.2 -0,007143 -0.6 0.553 0.492 0.419 8.4
103 0 6 819 11 1 810114 901114 126 -38 1 -0.075 7.5 0.36% 0.010 0.084 6.8
10 3 0 & 89 1 1 851008 901114 63 -24 0.9 -0.245 -27.2 0.084 0.001 D.044 5.3
10 3 1218 68% 1 1 é&81008 9011146 335 =& 1.1 0 0.0 0.230 0.945 0.957 8.8
10 3 1218 819 1 1 B10114 901116 424 -15 1 -0.05 -5.0 0.115 90.330 0.383 7.3
M 3 1218 B5%0 1 1 BSI008 901114 63 -4 1 -0.1587 -15.9 -0.280 0,057 0.115 6.6
10 3 018 6890 1 1 681008 01114 789 3 1.1 0 0.0 0.4567 0.963 0.97% 9.6
0 3 018 819 1 1 810114 901114 292 -13 ] -0.025 -2.5 0.266 0,399 0.558 6.4
10 3 018 869 1 1 861008 9011146 147  -19 T -0.2475 -24.8 -0.066 0.008 0.056 4.0
1912 0 &6 &89 1 1 6480828 901114 1094 -258 1.3 -0.0%1429 -1.1 0.472 0.019 0.302 30.5
1912 0 6 819 1 1 810114 901116 480 143 1.3 -0.05 -3.8 0.460 0.000 0.154 1.9
112 0 & 85690 1 1 Bs0402 2014 240 -73 1.21  -0.1942 -16.0 0.266 0.000 0.109 14%.8
112 1218 6890 1 1 680828 901114 1084 304 1.058 0.01688 1.6 0.451 0.006 0.225% 23.8
112 1218 8190 1 1 810114 9011146 478 -BO 1.2 -0,058 -4.8 0.499 0.038 0.248 16.6
112 1218 8690 1 1 850402 901114 240 -47 1.1  -0,1563 -13.6 0.021 0.002 0.158 15.5
112 018 6890 1 1 480828 901114 2544 &7 1.13 0 0.0 0.523 0.67% 0.882 7.4
112 018 819 1 1 81011 901 118 -127 1.2 -0.03875 -3.2 0.562 0.001 0.187 13.9
112 018 89 1 1 850402 901116 580 -72 1.16 -0.4767 -15.2 0.217 0.000 0.164 8.2
AGENCY = D2S  VARIABLE = PART TKN
4 % 0 & 6890 1 1 760429 900926 379 -209 0.6 -0.06667 -11.1 0.2583 0.000 0.001 2.8
4 % 0 & 819 1 1 810408 900926 354 -125 0.52 -0,05 -9.6 0.251 0.00C 0.016 13.6
4 9 D &6 8B5S 1 1 850402 S00926 177 -28 0.4 -0.09208 -23.0 0.059 0.032 0.064 14.6
& 9 1218 6890 1t 1 T60L29 900926 127 -161 0.5 -0.05 -10.0 -0.014 0.000 0.006 7.0
& 9 1218 8190 1 1 810408 900926 117 -109 0.4 -0.04 -10.0 -0.009 0.001 0.034 7.0
4 9 1218 8590 1 1 880402 900926 5¢ -23 0.3 -0.04667 -15.6 0.120 0.077 0.239 4.2
4 9 018 6890 1 1 760429 900926 510 -227 0.56 -0,0525 -9.4 0.245 0.000 0.00% 1.7
4 9 018 319 1 1 810408 900926 471 -4k 0.5 -0.05 -10.0 0.277 0.000 0.0%4 15.6
& 9 018 89 1 1 860402 900926 236 -30 0.4 -0.07625 -19.1 0.119 0.021 0.104 12.3
10 3 0 6 68% 1 1 770210 901114 138 .57 0.4 -0,04643 -11.6 0.174 0.001 0.015 6.5
10 3 0 & 8190 1 1 810116 90114 126 -42 0.4 -0.06 -13.0 0.276 0,003 0.040 7.1
10 3 0 &6 86% 1 1 861008 901114 &3 -9 0.37 -0,055 -14.9 0.297 0.236 0.353 3.0
10 3 1218 6890 3 1 770210 901114 47 45 0.4 -0,08429 -16.1 0.251 0,005 0.015 15.8
10 3 1218 81% 1 1 81014 901114 L2 -3 D.4 -0.056571 -16.4 0.278 0.034 0.043 1%.6
10 3 1218 B590 1 1 B51003 901114 21 -8 0.3 -0,0425 -14.2 -0.018 0.295 0.221 5.0
10 3 o618 689 1 1 770210 901114 187 -6 0.45 -0.05729 -12.7 0.162 0.000 G.005 14.7
10 3 018 8190 1 1 310114 901114 168 -45 0.4 -0.06714 -16.86 0.283 0.002 0,018 14.5
10 3 018 859 1 1 861008 901114 84 -16 0.35 -0.0775 -22.1 0.143 0,028 0.141 S.4
112 0 & 689 1 1 760429 901114 517 -269 0.53 -0.05333 -11.9 0.281 0.000 0.002 17.0
192 0 6 819 % 1 810114 90114 4BO -170 0.47 -0.05 -10.6 0.272 0.000 0.017 19.1
112 0 6 89 1 1 860402 901114 240 -32 0.4 -0.06833 -17.1 0.054 0.03% 0,097 16.9
192 1218 689 1 1 760420 901116 174 217 0.41 -0.056 -13.7 0.015 0,000 0.004 21.3
112 12168 8190 1 1 810114 90114 159 -151 0.4 -0.05 -12.5 0,095 0.000 0.021 2.3
112 1218 85690 1 1 850402 901114 80 -28 0.3 -0,035 -1%.7 0.130 0,070 0.218 8.3
112 018 6890 1 1 7560429 901114 697 -29% 0.5 -0.0525 -10.5 0.242 0.000 0.002 25.1
112 018 819 1 1 810114 901146 639 -192 0.5 -0,05 -10.0 0.269 0,000 0.014 26.4
1192 018 869 1 1 B560402 901114 320 -40 0.4 -0.075 -18.8 0.127 0.010 0.145 171
AGENCY = DES VARIABLE = PH F
4 9 0 6 6890 1 1 680417 900926 827 -207 7.7 -0.005 -0.1 0.429 0.054 0.355 24.8
4 9 0 6 819 1 1 810408 900926 354 35 7.6 0.,0125 0.2 0.355 0.311 0.684 7.5
4 ¢ 0 6 8690 1 t 850402 900926 177 26 7.8 0.05833 0.7 0.214 0.043 0.274 6.2
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HONTH DEPTH
RANGE RANGE
& 9 1218
& 9 1218
4 9 1218
4 9 018
& 9 018
4 9 01
10 3 0 6
W0 3 0 6
10 3 0 6
0 3 1218
10 3 1218
0 3 1218
M0 3 o018
¢ 3 018
10 3 018
112 0 &
112 0 é
112 0 &
112 1218
112 1218
112 1218
112 018
112 o018
112 018
AGENCY = D&S
&9 0 6
4 9 06
4 ¢ 0 &
& 9 1218
4 9 1218
4 9 1218
£ 9 018
4 9 018
L 9 018
M 35 06
6 3 0 6
MM 3 0 46
M0 3 1218
10 3 t218
10 3 1218
16 3 018
10 3 018
10 3 o018
112 0 6
112 0 é
112 0 6
112 1218
112 1218
112 1218
112 018
112 018
1192 018
AGENCY = D&S
4 9 0 6

YEAR  STAT  FIRST
RANGE RANGE DATE
6890 1 1 680417
8190 1 1 810408
8690 1 1 Bs04L02
68 90 1 1 6&BOMT
8190 1 1 B10408
8690 1 1 860402
6890 1 1 681022
819 1 1 31014
89 1 t 851008
6890 1 1 681022
819 1 1 810114
8690 1 1 86008
6890 1 1 681022
8190 1 1 810114
869 1 1 851008
6890 1 1 &B0417
819 1 1 81014
890 1 1 B60402
6890 1 1 680417
819 1 1 810N
890 1 1 850402
6890 1 1 6480417
8190, 1 1 810114
890 1 1 860402
VARIABLE = PHAEOPIG
6890 1 1 770420
8190 1 1 810408
8690 1 1 Bs0402
&89 1t 770420
8190 1 1 810408
8690 1 1 880402
6890 1 1 770420
8190 1 1 810408
89 1t 1 BOLO2
6890 1 1 770224
8190 1 1 810210
390 1 1% 851008
6890 1 1 770224
8190 1 1 810210
859 1 1 851008
6890 1 1 770224
810 1 1 810210
8 %0 1 1 BS1008
6890 1 1 770224
819 1 1 810210
8590 1t 1 B&D4D2
6890 1 1 7FT0224
8t90 1 1 810210
8690 1 1 850402
&89 1 1 TI022%
190 1 1 810210
890 1 1 BSO4O2

VARIABLE = § TIP

6890 1

1

760429

LASY
DATE

900926
900926
200926

900926
900926
900926

01114
901114
90114

901114
901114
901114

01114
201114
201114

01114
901114
901114

901114
903344
F0tt14

901114
201114
901114

900926
200926
900926

900926
900926
900926

200926
900924
00926

201114
01144
201114

20114
so1114
01114

01114
901114
901114

201114
901114
901114

01114
901114
901114

901114

S01114
201114

900926

08s
826
354
1929
13

376
126

124

arz
147
1203
480
240
1195
478
240
2801

118
560

409
176
98
60
651
382

145
101

34
21

230
136
554
2359
270
132

&
881

518
320

432

G-23

$ MEDIAN
=355 7.41
1 7.3
22 7.3
-342 7.6
1" 7.4
27 7.5
-21 7.5
" 7.45
-3 7.4
=35 7.4
21 7.3
9 7.3
-20 7.4
15 7.4
-1 7.4
-212 7.6
32 7.6
21 7.7
=409 T4
% 7.3
26 7.3
=355 7.5
n 7.4
26 7.5
=206 11.55
=103 B.285
=29 7.35
-132 6.42
74 5.61
=13 4,28
-136 9.3
-9t 7.955
-20 6.882
-3 4.01
=15 3.47
7 1.6
17 4,945
-5 4,945
13 4.01
=21 3.07%
11 3.073
13 2.275
-238 8.7
-118  6.885
<17 4.8
-152 5.61
-83 5.475
-3 4,28
-181 8.09
-103  6.882
-1 4.945
-88 0.05

SLOPE
-0.0090M1
0
0.05
«0.00%09M

0
0.08867

0.

0.8
-1.33
=1.435

-0.36
-1.06
-0.4825
-0.4713
-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

=D.4056
«0.8204

-0.0015

TREND
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0.491
0.625

0.504
0.350
0.345

0.481
0.426
-0.048

0.505
0.527
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0.521
0.048
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DEPTH YEAR STAT  FIRST LAST
RANGE RANGE RANGE DATE DATE OBS S MEDIAM SLOPE  TREWD R1 P P2

0 6 819 1 1 810408 900926 344 -88 0.05 -0.0025 -5.0 0.301 0.008 0.118
0 6 869 1 1 850402 900926 167 -42 0.05 -0.0115 -23.0 0.%14 0.001 0.074

1218 6890 1 1 750429 900926 179 -73 0,167 -0.005708 -3.4 0.558 0.119 0.415
1218 8190 1 1 810408 900926 116 46 0.15 0.0058 3.9 0.468 0,177 0.449
1218 8690 1 1 B&D4ADZ 900926 57 -16 0.2125 -0.09838 -8.6 0.291 0.221 0.559
018 689 1 1 760429 900926 &34 «151  0.055 -0.00%3 -5.5 0.487 0,002 0.057
018 8190 1 1 B10408 900926 460 -48 0.055 -0.0015 -2.7 0.331 0.158 0.382
018 869 1 1 Bs0s0Z 900926 224 -28 0,055 -0.01 -18.2 0.102 0.027 0.176
0 &6 689 1 1 760325 901114 156 -18  0.154 -0.0058625 -4.3 0.177 0.391 0.548
0 6 819 1 1 810116 $011146 126 1 0.134 0.006 4.5 0.131 0,486 0.602
0 6 869 1 1 gs1008 901114 63 ~-15 0.155 -0.0315 -20.3 -0.191 0.028 0.083
1218 4890 1 1 760325 901114 &2 -45  0.166 -0.01437 -8.7 0.091 0.019 0.053
1218 8190 1 1 810114 901114 42 -18  0.165 -0.012 7.3 0.007 0.235 0.283
1218 869 1 1 861008 901114 21 -15  0.166 -0.019 -11.4 -0.124 0.038 0.t08
D18 &89 1 1 760325 901114 225 -14 0.1503 -0.006771 -4.5 0.191 0.512 0.645
018 8190 1 1 B10116 901114 168 15 0.135 0.00423 3.1 0,121 0.330 0,467
D18 869 1 1 851008 901114 8 -14 0.1505 -0,02875 -19.1 -0.2%2 0.057 0.115
0 6 6890 1 1 760325 901114 588 -119 0.06 -0.001812 -3.0 0.30% 0.025 0.238
0 6 8190 1 1 B10114 901114 470 -89 0.06 -0.0025 -4.2 0.219 0.078 0,215
0 6 869 1 1 850402 9014 230 -7 0,05 -0.0145 -24.2 -0.156 0.000 0.045
1218 6890 1 1 750325 901114 241 -122 0,148 -0.007333 -4.4 0.536 0.018 0.266
1218 8190 1 1 810114 %0114 158 29 0.155 0.0026 1.7 0.438 0.458 0.698
1218 8690 1 1 B80402 904114 78 -35 0.198 -0.01835 -9.3 0.2856 0.022 0.350
018 6890 1 1 760325 SO01114 B59 -174 0.07 -0.0035 -5.0 0.32%4 0.001 0.i01
018 819 1 1 B10114 S01114 628  -41  0.085 -0.001125 -1.7 0.218 0,289 0.589
D18 8690 1 1 850402 S01114 308 -52 0.06v5 -0.0125 -18.5 -0.123 0.001 0.103
D&S VARJABLE = SECCI

0 & 6890 1 1 680417 900926 243 27 1 0 0.0 0.433 0.777 0.885
0 6 819 1 1 810408 900926 118 130 0.95 0.06548 6.9 0.427 0,000 0.089
0 6 890 1 1 850402 900926 5¢ 35 1.2 0.1417 11,8 0.232 0.005 0.086
018 6850 1 1 4680417 900926 I243 27 1 0 0.0 0.433 0.777 0.886
01 81% 1 1 810408 900926 118 130 0.95 0.06548 6.9 0.427 0.000 0.08%
018 859 1 1 850402 900926 59 35 1.2 0.1417  11.8 0.232 0.006 0.086
0 &6 689 1 1 681008 901114 99 =48 1.2 -0.009524 -0.8 0.214 0,268 0.426
0 6 819 1 1 810312 901134 L1 46 1.2 0.06667 5.6 0.183 0.001 0.017
0 & 8690 1 1 851008 901114 21 12 1.3 0.05 3.8 -0.208 0.082 0.167
018 &89 1 1 631008 901114 99 ~48 1.2 -0.009524 -0.8 0.214 0.268 0.426
018 819 1 1 B10312 901114 37 46 1.2 0.068667 5.6 0.183 0.001 0.0%7
018 859 1 1 851008 901114 21 12 1.3 0.05 3.8 -0.,208 0.082 0.167
0 &6 &89 1 1 680417 901114 342 26 1.05 0 0.0 0.429 0.811 0.913
0 & 819 1 1 810312 901114 155 184 10,0517 3.9 0.448 0.000 0.050
0 6 869 1 1 880402 901114 80 50 1.3 0.1 7.7 0.248 0.001 0.05%
018 6895 1 1 680417 901114 342 -26 1.05 0 0.0 0.429 0.811 0.913
018 819 1 1 810312 201114 155 184 1 0.0517 5.9 0.448B 0.000 0.050
018 8690 1 1 Bsos02 901114 a0 50 1.3 0.1 7.7 0.248 0.001 0.059
D&S  VARIABLE = TEMP

0 &6 6890 1 1 680417 900926 818 96 20 0.007692 0.0 0.300 0.370 0.586
0 6 89 1 1 810408 900926 354 -29 19.7 -0.05357 -0.3 0.402 0.410 0.661
0 6 89 1 1 B&D4D2 900926 177 -8 18.75  -0.1417 -0.8 0.207 0.580 0.768
1218 6890 1 1 480417 900926 802 115 10 0.025 0.3 0.761 0.270 0.589
1218 8190 1 1 810408 900926 351 34 10.1 0.05 0.5 0.756 0,325 0.7V
1218 8690 1 1 850402 900926 177 59 10.0% 0.55 5.9 0.400 0.000 0.050
018 890 1 1 &B0417 900926 1890 -106 16,3 -0.01429 -0.1 0.478 0,322 0.640
018 8190 1 1 810408 900926 823 -97 16.2 -0.2125 -1.3 0.577 0.005 0.188
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MONTH
RANGE

10
10
10
10
10

10
1

—

WKW WWe i

— o —
LSt ]

e
N

12

AGENCY

b B

QO wow

DEPTH
RANGE

018

YEAR  STAT  FIRST
RANGE RANGE DATE
890 1 1 850402
68 %0 1 1 &81001
8190 1 1 810312
8690 1 1 85008
689 1 1 6100
8190 1 1 #0312
89 1 1 861008
689 1 1 681001
8190 1 1 810332
89 1 1 851008
89 1 1 680417
819 1 1 80312
8 90 1 1 860402
6890 1 1 680417
819 1 1 810312
8590 1 1 880402
6890 1 1 680417
8190 1 1 810312
B6 %0 1 1 Bs04O2
VARIABLE = TIP
689 1 1 680417
81 %0 1 1 810408
8690 1t 1 B40402
6890 1 1 &80T
819 1 1 810408
85690 1 1 860402
6890 1 1 &80417
81 9% 1 1 810408
869 1 1 880402
6890 1 1 &81101
8190 1 1 810114
8590 1 1 Bs1008
6860 1 1 é&81101
819 1 1 810114
869 1 1 851008
89 1 1 61100
819 1 1 810114
8% 1 1 851008
6890 1 1 680617
8190 1 1 810114
8690 1 1 8s0402
6890 1 1 880417
819 1 1 810114
8690 1 1 B&DLO2
6890 1 1 680417
28190 1 1 810114
8590 1 1 BsOLO2

VARIABLE = TKN

68 90

882 388

82 &2

— gl

680828
810408
850402

680828
810408
850402

LAST
DATE

900925

201114
201114
901114

901114
901114
901114

201114
201114
201114

201114
901114
901114

904114
0114
01114

901114
901114
9011146

900926
900926
900926

00926
900926
900926

900926
00926
900926

201116
114
901114

01114
901114
014

901114
201114
01114

201114
903114
01114

901114
01114
201114

901114
01114
901114

900926
900926
900926

900926
900926
200926

OBS
413

120
63

118
63

904
278
%7

1206
474
240

1186
469
240

21
1101
560

825
348
7

823
348
7

1923
812
399

359
126
63

35
124
63

a30
292
147

1184
474
234

174
472
234

2753

1104
546

54
17
749

354
177

G-25
S MEDIAN
-1 15.7
-44 8.55
4 10.45
16 10.5
-3 8,25
29 9.95
22 10.1%
-55  8.525
& 10.45
18 10.5
84 16.5
- 17.1
-1 16.5
17 10
45 10,05
b 10.1
-140 13.8
-97 14.2
17 13.8
=139 0.1075
=127  0.078
-43 0.073
-127% 0.56
-49 0,388
=59 0.4
~1300 0.17
8 0,113
=17 0.129
-322 0.32
24 0.16
=10 0.184
=317 0.4325
-39 0.2465
16 0.242
-333 0.32
12 0.1675
-15  0.182
-1782 0.16
=117 0.086
-63  0.088
-1605 0,531
-88 0.35
<77 0.355
-1693 0.209
20 0,125
-40  0.145
-218 2.8
-8 2.6
=19 2.7
2533 5.4
-62 5.6
=57 5.45

SLOPE
-0.025

-0.02
0.05
0.375

0
0.1583

-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

-0.01465
-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

.

1
- -0 ?IOO

-

NWE b k2o ik

ool

PRI

=0 WVMOoOOD 000 WOO

LI I ]
il

*

L}
e

L]
—

=ritl CNW WNPRE DL

»
-

[ [
- -t

]
ol
~N

R1
0.071

0.385
0.499
-0.250

0.411
0.405
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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

M
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
0.2

0.000
0.000
0,001

D.000
0.149
0.000

0.000
0.609
0.193

0.000
0.109
0.128

0.000
0.008
0.028

0.000
0.443
0.038

0.000
0.002
0.000

0.000
0.621
0.000

0.000
0.8614
0.00%9

0.025
0.836
0.153

0.009
0.071
0.000

Page 10

P2 CHI2 PCHI2
1.000C 21.1  0.072
0.527 7.5 0.17%
0.881 1.3 0.9%9
0.072 6.3 0.3%%
0.975 19.9 0.098
0.316 3.5 0.966
0.029 4.3  0.63%
0.446 13.4  0.41%
0.802 2.6 0.990
0.043 7.1 0.3%
0.688 23,6 0,543
0.670 7.6 0,998
0.774 26.7 0,134
Q.77 21.4  0.67T2
0.680 14.1  0.897
0.048 14.6 0.6
0.572 15.1  0.938
0.229 8.0 0.7
0.184 25.5 0.112
0.000 12.6 0,478
0.045 15.6 0.270
0.076 1.5 0570
0.000 14.8  0.323
0.53% 13.9 0.380
0.066 5.5 0.962
0.000 12.6  0.479
Q.799 231  0.040
.60 8.4 0.816
0,000 6.7 0.917
0.261 7.8 0.729
0,381 4.6 0.59%
0.000 .8 o0
0.046 13.0 0.291
0.055 2.4 0,879
0.000 5.5 0.951
0.595 7.6 0747
0.164 6.2 0,405
0.000 27.8  0.319
0.149 33.5 0.072
0.085 8.5 0.970
0.000 26.5 0.380
0.304 7.6 0,231
0.054 9.4 0,949
0.000 22.2 0.623
0.833 31.8  0.105
0.343 10.4  0.919
0.284 21.3 0,088
0.925 6.7 0.M%
0,550 1.0 0.613
0.251 10.3  0.669
0.3%96 12.8  0.461
0.073 8.5 0.813
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Page 11
CHI2  PCHI2
23.8 0.033

6.2 0.939
9.4 0,745
5.0 0.97%
4.3  0.960
7.3 0.2
20.8 0.076
7.1  0.616
8.0 0.235
9.6 0.730
4.8 0.93%
8.0 0.237
28.2 0.300
8.0 0.9%8
14.9  0.669
43.3 0.013
19.8 0.652
8.7 0.965
3.8 0.164
8.6 0.997
12.1  0.844
15.6 0.270
10.7 0.63%
18.1 0.155
5.3 0.289
17.3  0.185
4.2  0.350
20.6 0,081
32.1  0.002
10.2 0.676
10.9 0.622
8.3 0.687
3.5 0.739
13.0 0,446
7.9 0.8
2.6 0.855
%.0 0,373
8.8 0.640
4.1 0,667
35.5 0,080
26.9 0.260
14.2 0.7
28.0 0.306
28.6 0.19%
19.9 0.340
34.7  0.09
40.2  0.015
13.5 0.763
0.5 0.992
3.9 0.558
1.4 0,924




G-27

MONTH DEPTH YEAR SYAT  FIRST LASY Page 12
RANGE RANGE RANGE RANGE DATE DATE oOgBs$ S MEDIAN SLOPE  TREND R1 4 P2 CHI2 PCHIZ

0.707 0.003 0.138 0.5 0,92

4 9 0 0 7590 2222 750520 900912 100 139 121 3.3 2.8

4 9 0 0 B190 2222 BI0S26 90092 51 160 195 10.6% 8.9 0.305 0.000 0.001 3.8 0.582
4 9 0 0 BS&OD 22 22 8AD528 S0OM2 27 42 11 n.s 8.2 0,244 0.000 0.033 1.1 0.952
& 9 0 0 7590 2323 750520 900912 100 129 125 3 2.4 0.684 0.006 0,160 0.7 0.983
& 9 0 0 8190 2323 B10526 900M2 51 158 118.5 10.5 3.9 0.260 0.000 0.001 3.5 0.618
4 9 0 0 B590 2323 840528 900912 27 4 142 12.33 8.7 0,235 0.000 0.026 1.7 0.884
& 9 0 0 7590 24 26 750520 900912 102 79 144.8 1.5 1.0 0.492 0,098 0.347 2.7 0.7
4 9 0 0 8190 24626 810526 900912 52 18 142 8.4 5.9 0.286 0.000 0.010 3.7  0.597
4 9 0 0 8590 24 24 850528 900912 rig " 162 2 1.2 0,273 0.276 0.444 5.5 0.358
4 9 0 0 759 2525 750520 900912 ¢ 133 120 3.077 2.6 0.703 0.003 0,128 0.5 0.993
4 % 0 0 819 2525 810526 %002 &9 140 120 10.57 8.8 0,193 0,000 0.001 3.2 0.651
4 9 0 0 859 2525 B&0S28 900912 27 43 142 " 7.7 0.225 0.000 0.026 1.6 0.901
4 9 0 0 7390 25626 750520 00992 ¢ 151 120 3.429 2.9 0.665 0,000 0.0M1 0.2 0.9%
4 9 0 0 8190 2626 810526 900912 47 131 1235 1 8.9 0.111 0.000 0.002 4.1 0,532
4 9 0 0 B590 2625 B&0528 900912 Q7 4 148 13 8.8 0.187 0.000 0.023 1.7 0.8%
4 ¢ 0 0 TS 9D 2727 750802 900912 97 172 123 3.8 3.1 0.702 0.000 0.044 0.7 0.985
4 9 0 0 819 2727 810526 900912 49 13 125 9.6 7.7 0.258 0.000 0.001 5.1 0.402
4 9 0 0 8590 2727 850528 900912 a7 43 342 1 7.7 0,265 0.000 0.027 1.6  0.901
4 9 0 0 759 2828 750520 900912 99 160 21 3.225 2.7 0.666 0.000 0,065 1.1 0.955
4 9 0 0 B9 2828 810526 900912 50 158 121 9.167 7.6 0.228 0,000 0.00% 15.7 0.008
4 9 0 0 8590 2828 860528 900912 27 43 146 10 6.8 0.338 0.000 0.027 9.1 0.107
4 9 0 0 759 2929 750520 900912 98 188 11¢ 4 3.4 0.735 0.000 0.035 2.0 0,845
4 9 0 0 8190 2929 810526 900912 49 156 121 10.%8 8.7 0.235 0.000 0.001 8.5 0.133
4 9 0 0 8590 2929 B4L0528B 900912 26 42 1425 12 8.4 0.237 0.000 0.027 4.2 0.5
4 9 0 0 7590 3030 750520 900912 99 1356 121 3 2.5 0,703 o0.002 0.121 0.3 0.998
4 ¢ 0 0 819 3030 810526 900912 49 14 119 10.4 8.7 0.298 0.000 0.002 7.6 0,178
& 9% 0 0 B85%0 3030 850528 9002 26 356 1445 1" 7.6 0.236 0.000 0.028 3.6 0.60%
4 9 0 0 7590 2130 750520 900912 990 154 120.3 3.269 2.7 0.7056 0.001 0.109 0.5 0,992
4 ¢ 0 0 8190 2130 BI0526 900912 499 1468 1y 10.5 8.8 0,321 0.000 0.001 4.7  0.453
4 % 0 0 8690 2130 850528 900912 2568 44 1445 12.25 8.5 0.283 0.000 0.025 1.7 0.884

AGENCY = DON  VARIABLE = CL

4 9 0 0 759 2121 750520 o092 98 287 1030 72  -7.0 0.368 0.000 0.002 5.0 0.420
& 9 0 0 819 2121 810526 900912 49 -151 T41.5 -131.5 -17.7 0.371 0.000 0.001 15.5 0.009
& & 0 0 8690 2121 850525 900912 3B -3 440 ~86.33 -19.6 0.01% 0.004 0.078 9.2 0.101
4 9 0 0 759 2222 750520 900912 98 269 940 -62.92 -6.7 0.385 0.000 0.002 4.4 0.536
& 9 0 0 819 2222 B10526 9002 49 -149 613 -117.1 -19.1 0.316 0.000 0.001 13.5 0.019
4 9 0 0 8590 22 22 880525 900912 26 -1 LY £ -46.67 9.9 0.158 0.022 0.190 5.4 0372
4 9 0 0 7590 2323 750520 900912 98 256 960 =61.6 6.4 0.510 0,000 0.004 1.7 0.895
4 9 0 0 819 2323 810526 9002 49 145 579 -12¢.2 -21.5 0,351 0.000 0.002 4.0 0.550
4 % 0 0 B690 2323 860625 900912 26 -9 LES =42 -10.0 0.219 0.039 0.244 5.2 0.3%%
4 9 0 0 7590 2426 750520 900912 99 233 950 =57.67 6.1 0,383 0.000 0.006 2.0 0.8i
4 9 0 0 8190 2424 810526 900912 49 -135 516 -131.2 -25.4 0.195 0.000 0.002 2.8 0.738
& 9 0 O B590 2424 BSOS2S 900912 25 -15 392 =32 -8.2 -0.093 0.090 0.089 2.3 0.802
4 ¢ 0 0 7590 2525 V50520 900912 96 -256 1015 «72.22 -7.1 0.192 0.000 0.001 5.0 0.417
& 9 0 0 819 2525 810526 00912 &6 -127 656 -124.6 -19.0 -0.007 0.000 0.001 12.6 0.027
& 9 0 0 869 2525 860625 900912 25 -21 432 -77.33 -17.9 0.086 0.076 0.048 7.2 0.206
4 9 0 0 7590 26 256 750520 900912 93 294 1100 -90.81 -8.3 0,222 0.000 0.000 7.2 0.204
4 % 0 0 819 2626 810526 900912 45 -114 610 -119.1 -19.5 0.230 0.000 0.002 11.3 0.045
4 9 0 0 8690 2625 850625 900912 26 -15 437 -54,67 -12,5 0,307 0,109 0,298 5.3 o0.382
4 9 0 0 7590 2727 50602 900912 95 -253 1025 -70 -4.8 0.3% 0,000 0,002 1.2 0.943
4 9 0 0 8190 2727 810526 900912 47 -122 15 110 -17.9 0.415 0.000 0.003 2.7 0.™
4 9 0 0 85690 27 27 860625 900912 26 -21  &42.5 =62 +14.0 -0.248 0,022 0.047 4.3 0.504
4 9 0 0 7590 2828 750520 900912 95 -292 9475 -63.71 -6.7 0,231 0.000 0,000 3.0 0.706
& 9 0 0 819 2328 810526 $00912 46 =129 600 -101.8 -17.0 0.113 0.000 0.00% 2.9 0.714
& 9 0 0 859 2828 880525 90092 26 <15 4435 =37 -8.3 0.041 0,071 0,19 0.8 0.976




G-28
MONTH DEPTH YEAR STAT  FIRST LAST Fage 13
RANGE RANGE RANGE RANGE DATE DATE OBS § MEDIAN SLOPE  TREND R3 M P2 CHIZ  PCHIZ
4 9 0 0 7590 2929 7Ta0520 900912 96 -310 1100 <74  «6.7 0,245 0,000 0,000 4.7 0.460
4 9 0 0 819 2929 810526 %0092 47 =150 655 -116.7 -17.8 0.157 0.000 0.001 8.2 0.145
4 9 0 0 8590 2929 860625 900912 &5 -28 504 -78.25 -15.5 0.218 0.002 0.077 2.7  0.744
4 9 0 0 759 3030 750520 90092 97 -258 1068 -67.% =63 0.352 0.000 0.003 1.9 0.848
4 9 0 0 819 3030 810526 900912 48 -142 M =129.4 -21.9 0,137 0.000 0.001 3.6 0.615
4 9 0 0 B590 3030 B&0625 900912 26 -23 439 -47.33 -10.8 -0.028 0.012 0.047 2.2 0,825
& 9 0 0 7590 2130 750520 900912 985 -284 1040 -70.97 -6.8 0.399 0.000 0.002 1.7 0.893
4 9 0 0 879 2130 810526 900912 475 -158 656 -125.8 -19.2 0.476 0.000 0.00% 4.2 0517
& 9 0 0 8590 2130 860625 900912 254 -27 445 «537.5 -12.9 0.230 0.003 0,078 1.7  0.88&
AGENCY = DOH  VARIABLE = COND
4 9 0 0 759 2121 750520 900912 5 173 1975 -147.6 -7.5 0.537 0.000 0.017 1.9 0.8¢%
4 9 0 0 8190 2121 810423 90012 40 25 1200 &0 5.0 0.650 0.186 0.455 1.5 0.913
4 9 0 0 859 2121 850625 00912 23 -] mé 10 0.6 0.549 0,612 0.778 2.0 0.848
& 9 0 0 7590 2222 750520 900912 83 -18% 2150 =148.5 +6.9 0.605 0.000 0.008 2.5 0.770
& 9 0 0 B9 2222 830523 900912 39 & 1379 2.7 0.2 0.869 0.864 0,923 2.4 0.798
4 9 0 0 8690 2222 860625 900912 22 0 1684 0 0.0 0.5646 1.000 1.000 2.1 0,833
4 9 0 0 7590 2323 750520 900912 & -186 2100 -146.1  +7.0 0,637 0,000 0.011 1.7 0.89%
& 9 0 0 819 2323 810623 900912 &0 3 1362 16 1.2 0.694 0.912 0.952 2.2 0.B2%
4 % 0 0 8690 2323 860625 900912 23 -3 1734 -17.5  -1,0 0.656 0.800 0.8%9% t.9 0.970
4 9 0 0 7590 2424 TE0520 900912 B -205 1995 -160.9 -8.1 0.644 0.000 0.004 2.7 0.749
4 9 0 0 8190 2424 810623 900912 39 10 1455 29.29 2.0 0.676 0.80% 0.775 1.3 0.935
4 9 0 0 BS990 2426 B6OTIS 900912 22 13 1556 123.8 8.0 0.611 0.106 0.393 0.7 0,985
4 9 0 0 7590 2525 750520 900912 83 -193 2200 -177.5 -8.1 0.59 0.000 0.008 2.1 0.841
4 9 0 0 8190 2525 8510707 900912 39 10 1485 49 3.3 0.626 0.501 0.781 2.1 0.836
4 9 0 0 8590 2525 860625 900912 23 -3 1720 -14.33 -0.8 0.666 0.80¢ 0.890 0.3 0.997
4 9 0 0 7590 2626 750520 900912 82 -181 2250 =210 -9.3 0.306 0.000 0.010 2.4 0.794
A 9 0 0 8190 25626 810707 900912 I 19 1550 49.37 3.2 0.659 0.295 0.553 1.4 0.928
4 9 0 0 8590 2626 860625 90092 23 1 1814 5 0.3 0,668 1.000 1.000 0.9 097
4 9 0 0 7590 2727 750602 900912 gz -212 2215 -176.2 -8.0 0.640 0.000 0,003 4.9 0.423
4 9 0 0 819 2727 810623 900M2 40 -2 1588 -0,2857 -0.0 0.588 0.956 0.975 1.1 0.957
4 9 0 0 8590 27 27 860625 900912 23 1 1600 11.25 0.7 0.490 1.000 1.000 6.9 0.9N1
4 9 0 0 759 2028 750520 900912 83 -212 2165 -165.5 -7.6 0.545 0.000 0,004 3.0 0.705
4 9 0 0 819 2828 810623 900912 40 7 1596 20 1.3 0.672 0.74% 0.857 0.4 0.99%
4 % 0 0 8690 2820 860623 900912 23 -1 1710 -3 +0.3 0.612 1.000 1.000 0.5 0.992
4 9 0 0 7590 2929 750520 900912 85 -220 2200 =173 +8.0 0.536 0.000 0.005 2.8 0.728
& 9 0 0 8190 2929 810623 900912 &1 -6 1546 <15 -1.0 0.672 0.791 0.8%90 0.9 0.970
& 9 0 0 8690 2929 860625 900912 24 -1 1713 -15 -0.¢ 0.668 1.000 1.000 0.5 0.992
4 9 0 0 7590 3030 750520 906912 B4k -206 2225 175 <7.9 0.619 0.000 0.006 2.3 0.800
4 9 0 0 8190 3030 810523 90092 40 & 1556 é 0.4 0.696 0.859 0.928 0.5 0.9%0
& 9 0 0 859 3030 8250625 900912 23 1 il 2.5 0.1 0.67% 1.000 1,000 0.9 097
4 9 0 0 759 2130 750520 900912 834 -217 2150 -165.8 «7.7 0.651 0.000 0.005 2.7 0.7eb
4 9 0 0 819 2130 810623 900912 397 1 1486 1.875 6.1 0.710 1.000 1.000 0.9 0.973
4 9 0 0 BS90 2130 B&DE2S 900912 229 1 1671 1.875 0.1 0.677 1.000 1.000 0.7 0.983
AGENCY = DOH  VARIABLE = COND (25)
4 9 0 0 7590 2127 750520 900912 8 -200 3555 -191.6  -5.4 0.671 0.000 0,021 0.6 0.990
4 9 0 0 819 2127 810526 S00912 52 -155 2824 -336.5 -11.9 0.627 0.000 0.003 3.4 0.632
4 9 0 0 8590 2121 850528 900912 27 49 2222 -282 -12.7 0.077 0.000 0.01% 1.7  0.887
4 9 0 0 759 2222 750520 900912 85 -196 3450 -180.6 -5.2 0.673 0.000 0.019 3.5 0.649
4 ¢ 0 0 8 9 2222 810526 900912 51 -150 2720 -344,8 -12.7 0.630 0.000 0.003 5.5 0.648
4 ¢ 0 0 8590 2222 B&0S28 900912 27 -45 2249 -241.7 +10.7 0.001 0.000 0.026 1.4 0.924
& 9 0 0 7590 2323 750520 900912 8 -1M 34%0 -167.1 -4.8 0.702 0.000 0.048 1.7 0.890
4 ¢ 0 0 819 2323 810526 900912 51 -144 2772 -332.6 -12.0 0.639 0.000 0.004 3.2 0.88
& 9 0 0 859 2323 B60328 900912 27 43 2157 -237 -11.0 -0.128 0,000 0.033 1.6 0.9




G-29
MONTH DEPTH YEAR STAT  FIRST  LAST Page 14
RANGE RANGE RANGE RANGE DATE DATE 08$ S MEDIAN  SLOPE  TREND R1 [:3] P2 tHIZ PCHI2
& 9 0 0 7590 24 26 790520 900912 87 194 3025 -125 -4.1 0,500 0.000 0,023 1.8 0.87%
4 9 0 0 8190 2424 B10526 900912 52 -151 2406  -372.8 -15.5 0.238 0.000 0.003 3.2 0.6M
4 9 0 0 B590 24 24 BADS28 S00R12 27 41 1928  -137.5 -7.1 0.011 0.000 0.030 2.7 0.7i8
4 9 0 0 7590 2525 750520 $00912 84 -215 3740  -199.9 -5.3 0.666 0.000 0,005 1.2 0.949
& 9 0 0 819 2525 BI0526 900912 49 -139 2746 -366 -13.3 0.472 0.000 0.002 3.6 0.611
4L 9 0 0 86590 2525 B40528 S00912 27 <45 2249  -279.7 -12.4 -0.018 0.000 0.025 1.4 0.92¢
4 % 0 0 7590 2626 750520 $00912 B -225 3620 -229 -6.3 0.481 0.000 0.002 1.5 0.918
4 9 0 0 819 2626 810526 900912 47 -134 2772  -326.5 -11.8 0.290 0.000 0.001 3.2 0.672
4 9 0 0 8690 2625 Bs0528 00912 27 46 2308 =271 -11.7 0.015 0.000 0,024 1.5 0.915
& 9 0 0 T5o0 27 27 7508602 Q002 83 -204 3418 2056.,1 ~6.0 0.587 0.000 0.006 2.3 0.802
4 9 0 0 819 2727 810526 900912 49 -140 2824 =345 -12.¢ 0.397 0.000 0,002 3.3 0.652
& 9 0 0 85 %90 27 27 Bs0528 900912 2T 42 2203 -344.5 -15.6 0.230 0.000 0.024 2.4 0,793
L& 9 0 0 75% 2828 750520 S00912 &5 -188 3205  -160.2 -5.0 0.597 0.000 0.019 1.6 0,904
& 9 0 0 819 2828 810526 900912 50 -139 2772  -328.6 ~-11.9 0.485 0.000 0.003 3.3 0.456
4 9 0 0 8690 2828 840528 900912 27 -39 19T -282 -14.3 -0.207 0.000 0.029 1.3 0.93%
4 9 0 0 7590 2929 750520 900912 B4 -221 3620 -202 -5.6 0.685 0.000 0.005 3.5 0.619
4 9 0 0 819 2929 810526 900912 49 -151 2877  -342.8 -11.9 0.581 0.000 0.002 7.9 0.162
4 9 0 0 859 29029 860528 900912 26 -45 2236  -261.5 -11.7 -0.357 0.000 0.02% 4.3 0.501
& 9 0 D 759 3030 750520 S00912 B4 -188 3620  -196.9 -5.4 0.697 0.000 0.017 2.6 0.762
& 9 0 0 B19 3030 810526 900912 49 <141 2798 =351 -12.9 0.572 0.000 0.902 3.3 0.653
4 9 0 0 B5S0 3030 850528 900912 26 43 2255  -250.5 -31.1 -0.243 0.000 0.021 1.4 0.92%
4 9 0 0 759 2130 750520 $00%912 844 -19% 3508  -190.4 -5.3 0.676 0.000 0.021 0.8 0.979
& 9 0 0 B1 9D 2130 B10526 900912 499 -151 2824 -344.6 -12.2 0.657 0.000 0.00% 3.0  0.594
& 9 0 0 8590 21 30 840528 900912 268 45 2249 -270.5 -12.0 -0.0B0 0.000 0.026 1.4 0,924
AGENCY = DOH  VARIABLE = DO
& 9 0 0 7590 2121 750520 900912 95 -80  10.6 -0.1411 -1.3 0.304 0.058 0.189  11.7 0.040
4 9% 0 0 B190 2121 810526 900912 44 -54 10,3 -0.48  -4.7 0.156 0.009 0.051 3.9 0.5M
4 9 0 0 8590 2121 860528 900912 24 0 9.2 0 0.0 0.037 1.000 1.000 3.9 0,566
& ¢ 0 0 7590 2222 750520 900912 92 -21 10.2 -0.04 -0.4 0.409 0.623 0.719 10.2 0.070
4 9 0 0 B190 2222 BIOS2E Q00912 43 +45 0.8 «0.45 -4.6 0.255 0.025 0.069% 2.5 0.778
4 9 0 0 8590 2222 860528 900912 2% -2 9 -0.07083 -0.8 0.099 0.897 0.881 0.2  0.5%%
4 9 0 0 759 2323 750520 S00912 96 -20  9.45 -0.05385 -0.6 0.440 0.648 0.762 8.2 0.144%
& 9 0 0 819 2323 810526 900912 44 -60 9.45 -0.5083 -5.4 0.198 0.004 0.015 5.2  0.3%0
4 9 0 0 8590 2323 860528 S00912 2% -12 8.8 -0.35 -4.0 0.160 0.180 0.149 1.4  0.920
& ¢ 0 0 7590 24 24 7TS0520 900912 92 56 8.6 0.1195 1.4 0.226 0.176 0.293 4.6 0,472
4 9 0 0 8190 2424 BI0526 900912 43 -40 9.2 -0,36 -3,9 0.137 0,047 0.064 1.4  0.920
& 9 D 0 B590 24 26 B&0528 900912 23 0 8.2 -0.07% -0.9 0.174 1.000 1.000 2.5 0.772
4 9 0 0 7590 2525 750520 S00812 92 -39 10 -0.1179¢ +1.2 0.326 0.338 0.498  11.1 0.050
& 9 0 0 819 2525 810526 900912 42 -80 9.8 -0.5333 -5.4 0.2'9 0.002 0.0156 5.7 0.335
4 ® 0 0 BS90 2525 B&D528 S00912 24 -5 9.2 -0,35 -3.8 0.214 0.623 0,633 1.8 0.875
4 9 0 0 7590 2625 750520 900912 B9 .58  10.05 -0.1414 -1.4 0.350 0.138 0.270 10.8 0.056
4 9 0 0 819 2626 B10526 900912 40 -36  9.35 -0,3143  -3.4 0.174 0.050 0.151 3.3 0.938
4 9 0 0 859 26 256 Bs0528 900912 23 12 .6 0.6167 7.2 0,093 0.153 0.213 2.8 0.728
4 9 0 0 7590 2727 750602 S00912 S0 -7 10  «0.1708 -1.7 0.413 0.058 0,173 7.6 0.77
4 9 0 0 8t90 27 27 B10526 ¢S00912 42 44 Q.75 -0.35 -3.6 0.311 0.025 0.081 5.5 0.362
& 9 0 0 8590 27 27 850528 900912 24 9 B.7 0.5833 6.7 0.002 0.326 0.204 4,6 0,468
4 9 0 0 7590 2828 750520 900912 92 68 9.8 «0.15  -1.5 0.386 0,100 0.249 6.7 0.243
4 9 0 0 8190 2828 810525 900912 43 -16 9.1 -0.1944 -2.1 0.223 0.446 0.553 1.2 0.946
4 9 0 0 BS90 2828 860528 900912 24 19 8.7 0.375 4,3 -0.006 0.025 0,123 3.2 0.662
& 9 0 0 7590 2929 750520 900912 0 -79 .75 -0,187% -1.9 0.405 0.050 0.187 8.0 0,157
4 9 0 0 B19 2929 BI0S26 900912 42 -27 9  -0.2667 -3.0 0.197 0.175 0.303 3.0 0.705
4 9 0 0 859 2929 850528 900912 23 17 8.8 0.3333 3.8 0,029 0.035 0.118 3.0 0.697
4 9 0 0 7590 3030 750520 00912 $3 55 9.8 «0.15 -1.5 0.344 0.185 0.303 12.4 0.030
& 9% 0 0 81950 3030 810526 $00912 43 -48 9.5 -0.3283 -3.5 0.225 0.017 0.038 3.0 0.704
4 9 0 0 8690 3030 850528 900912 24 -3 9.1 «0,05 -0.5 0.047 0.806 0.716 1.2 0.943
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MONTH DEPTH YEAR  STAT  FIRST LAST fage 15
RANGE RANGE RANGE RANGE DATE DATE 08S S MEDIAN SLOPE  TREND R1 P P2 CHI2  PCHI2

4 9 0 0 7590 2130 750520 900912 919 -3 9.9 -0.1 -0 0.433 0.143 0.333 10.4 0.064
4 ¢ 0 0 819 2130 810526 P00912 426 -64 9.4 -0.4062 -4.3 0.376 0.003 0.022 3.2 0.667
4 9 0 0 8590 2130 850528 900912 236 -4 5.85 0.1 -+1.1 0.273 0.730 0.649 2.0  0.844
AGENCY = DOH  VARIABLE = DS
& 9 0 0 7590 2121 750520 900912 107 -259 2533 -112 -4.4 0,603 0.000 0.011 7.5 0,187
4 9 0 0 B1% 2121 810526 900912 52 -167 2038 =229 -11,2 0,525 0.000 0.001 4.0 0.016
& 9 0D 0 869 2121 850528 900912 27 -43 1512 -160 -10.6 -C.156 ©.000 0.025 8.6 0.127
4 9 0 0 759 2222 750520 900912 100 -223 2396 «<107.5 -4,5 0.738 0.000 0,024 0.5 0.993
4 9 0 0 8190 2222 810526 900912 51 ~-160 1850 =231.1 -12,5 0.584 0.000 0.002 3.5 0.628
& 9 0 0 859 2222 80528 900912 27 -45 1576 =166 -10.5 0.248 0.000 0.027 1.4 0.924
4 9 0 0 7590 2323 750520 90082 100 -201 2430 -100.4 +4.1 0.773 0.000 0.040 0.4 0.99
4 9 0 0 8190 2323 B10526 900912 51 -180 1891 -231.4 -12.2 0.6%6 0.000 0.002 3.5 0.617
4 9 0 0 8690 2323 860528 90092 27 =45 1532 -190 <12.4 0.004 0.000 0,027 1.4 0.924
4 9 0 0 7590 2424 750520 900912 102 -215 2202 -85.27 -3.9 0.555 0.000 0.021 0.9 0.870
4 9 0 0 B190 2424 8105256 %002 52 -154 1646 -251.3 -15.3 0.318 0.000 0.003 3.3 0.647
4 9 0 0 8590 2624 Bs0528 900912 27 -38 1324 -80 -6.0 0.267 0.000 0.031 2.1 0,830
4 9 0 0 7590 2525 750520 900912 99 243 2575 “109.4 4.2 0.71% 0.000 0.009 0.8 0.974
4 9 0 0 8190 2525 810526 900912 49 -153 1837 -241.7 -13.2 0.486 0.000 0.00t 3.7 0.597
& 9 0 0 8590 2525 850528 900912 27 -7 1564 -160.5 -10.3 -0.203 0.000 0,022 1.6 0.902
4 9 0 0 7590 2626 750520 900912 95 -297 26564 -144 -5.4 0.158 0.000 0.001 2.7 0.832
4 9 0 0 819 2626 810526 900912 47 -143 1850 -221.7 -12,0 0,095 0.000 0.00% 4.0 0.555
4 9 0 0 8690 2626 860528 900912 27  -43 1596 =150 -9,4 -0.163 0.000 0.030 1.6 0.901
4 9 0 0 7590 27 27 Ti0s02 9002 96 -247 2447 -120.3 -4.9 0.615 0.000 0.005 3.1 0,685
4 ¢ 0 0 819 2727 810526 %0092 49 -148 1970 -229 -11.6 0.333 0.000 0.001 3.4 D.638
4 ¢ 0 0 8590 27 27 880528 900912 27 42 1600 -200 -12,5 0.273 0.000 0.031 1.6 0.901
& 9 0 0 759 2828 750520 900912 o8 -228 2312 -97.86 +4.2 0,548 0,000 0,014 2.1 0.828
4 9 0 0 819 2528 810526 900912 50 -145 1808 -208 -11.5 0.411 0.000 0.002 3.4 0.63%
4 9 0 0 B590 2828 850528 900912 27 -35 1564 =154.7 -9.9 0.091 0.000 0.056 1.6 0.8%%
4 9 0 0 7590 2929 750520 %00912 97 -264 2577 -118.1  +4.6 0.612 0.000 0,004 4.2 0523
4 ¢ 0 0 819 2929 810526 900912 49 -162 1882 -228 -12.1 0.278 0.000 9.001 2.0 0.1
4 9 0 0 B590 2929 860528 900912 26 42 14628 =181 -11.1 -0.250 0.000 0.035 3.7 0.5%0
& 9 0 0 759 3030 750520 900912 98 -228 2584 108 -4,2 0.711 0.000 0.014 0.6 0.98%
& 9 0 0 819 3030 810526 %0012 49 -155 1880 -241.6 +12.9 0.440 0.000 0.001 3.9 0,558
& 9 0 0 8 90 3030 860528 900912 26 -39 1570 -158 +10.1 -0.106 0.000 0.032 1.3 0,932
4 9 0 0 759 2130 750520 900912 986 -247 2576 -109.7 <43 .0.717 0.000 0.014 0.7 0.98%
4 9 0 0 819 2130 810526 900912 499 -169 1874 =237 -12,6 0.643 0.000 0.001 3.7 0.5%
4 9 0 0 869 2130 8650528 900912 268 -43 1576 =163 -10.3 0.068 0.000 0.035 1.4 0.952
AGENCY = DOH  VARIABLE = NOZ
4 9 0 0 7590 2121 BOO701 900912 49 ~-12 0.1285 -0.001  -0.8 0.046 0.627 0.604 &6 0.273
4 9 0 0 819 2121 B20415 900912 4k 9 0.1145 0.0016 1.4 -0.043 0.684 0.589 2.3  0.098
& 9 0 0 8590 21 21 B60S2S 900912 25 -7 0.1937  -0.0045 -3.3 -0.073 0.468 0.447 8.0 0.15¢
4 9 0 0 7590 2222 800701 900912 49 -18  0.16% -0.002875 1.7 0.241 0.452 0.489 7.8 0.167
4 9 0 0 819 2222 B20615 900912 44 1 0,153 0.001167 0.8 0.203 1.000 1.000 2.1 0.033
4 ¢ 0 0 Bs90 2222 BSOE2S 900912 2 -1 0.1 «0.012 -7.0 0.334 0.252 0.425 7.7 6.1
&' ¢ 0 0 759 2323 800701 900912 49 4 0.14 0.000875 0.6 0.030 0.894% 0.8M1 6.5 0,257
4 9 0 0 8190 2323 820815 900912 &4 21 0,134 0.005375 4.0 -0.044 0,308 0.230 10.2 0.049
4 9 0 0 8590 2323 B50S23 900912 26 1 0.133 0.004 2.6 -0.028 1.000 1,000 8.1 0.153
4 9 0 0 7590 24 24 BOO701 9002 48 14 0.15 0.003786 2.5 -0.011 0.553 0.704 5.9 0.320
A 9 0 0 8190 24 24 B20615 900912 43 32 0.145  0.0186 8.2 -0.052 0.102 0.298 8.2 0.147
4 9 0 0 8690 24 24 B50625 900912 24 -7 0.188 -0.01933 -10.3 0.033 0.440 0.632 5.5 0,354
4 ¢ 0 0 7590 2525 BOO701 9062 47  +17 0.1605 -0.0035 2.2 0.037 0.449 0.409 7.4  0.190
4 9 0 0 819 2525 B20615 900M2 42 2 0.1525 0.0005875 0.4 -0.061 0.956 0.945 15.1 0.010
4 9 0 0 BS990 2525 B6062S 900912 25 -5 0.162 -0.0115 -7.1 -0.097 0.628 0.707 9.2 0.102
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DEPTH YEAR STAT  FIRST LAST Page 17
RANGE RARGE RANGE DATE DATE 0BS S MEDIAN SLOPE  TREND 1 P1 P2 CHI2 PCHI2
0 0 8190 2121 820615 900912 42 1 0.7695 0.007 0.9 0.294 1.000 1.000 7.0 06217
0 0 8590 2% 21 850625 900912 25 1 0.8838 0.016 1.8 0.226 1.000 1.000 5.7 0.337
0 0 7590 2222 B00701 900912 47 39 0.815 0.04725 5.8 0.017 0.074 0.217 0.6 0.98¢9
0 0 819 22322 820615 900912 42 40 0.8023 0.0605 7.5 0.012 0.034 0.149 1.7 0.895
0 0 8590 2222 B60625 900912 26 11 1.005 0.186 18.5 -0.011 0,252 0.386 2.1 0.830
0 0 7590 2323 800701 900912 &7 50 0.83 0.04752 5.7 -0.022 9.021 0.149 0.4 0.997
0 0 8190 2323 820615 900912 42 47 0,825 0.08 9.7 -0.025 0.012 0.115 1.0 0.965
0 0 BS990 2323 860625 900912 25 11 0.9335 0.08333 8.9 -0.042 0.252 0.289 1.2 0.947
0 0 7590 24 24 800701 900992 46 -7 0.81  -0,0052 -0.6 0.241 0.770 0.761 4.2 0520
0 0 B190 24 24 520815 900912 &1 7 0.752  0.02443 3.2 0,182 0,734 0.712 4.8 0.437
0 0 8690 24 24 850825 900912 24 11 0.7965 0.1727 21.6 -0.047 0.193 0.153 3.0 0.697
0 0 759 2525 800701 900912 45 30 o0.724 0.04707 6.5 0.002 0.950 0.1%9 2.5 0.769
0 0 819 2525 820615 900912 40 27 0.7465  0.06586 8.8 -0.006 0.124 0.181 4.8 0.439
0 0 859 2525 B50525 900912 25 1% 0.877 0.075 8.6 -D,D18 ©0.226 0.130 1.2 D.947
0 0 7590 2526 800701 900912 45 17 0.758 0.02286 3.0 0.095 0.420 0.535 1.6 0.903
0 0 8190 2626 820815 900912 40 16 0.7585 0.02798 3.7 0.037 0.380 0.508 4.7  0.458
0 0 8590 2626 840625 900912 26 7 0.846 0.07033 8.3 -0.035 0,492 0.629 0.8 0.979
0 0 7590 27 27 800701 900912 46 12 0.7 0.01386 2.0 0.156 0.591 0.704 2.8 0.725
0 0 8190 2727 820615 0092 41 15 0726 0.021 2.9 0.i61 0,428 0.582 3.6 0.613
0 0 B590 2727 860625 900912 26 9 0.7425 0.113 15,2 -0.040 0,350 0.393 3.9 0.566
0 0 759 2828 800701 900912 44 32 0.68 0.0398 5.9 -0.025 0,305 0.24% 2.7 0.70
0 0 319 2828 B20615 S00912 39 20 0,803 0.02833 3.5 -0.027 0,246 0.425 1.9 0.867
0O 0 8590 2828 860825 900912 23 & 0.87 0.04975 8.0 ~0.058 0.485 0.6M 0.8 0.979
0 0 759 2929 B00701 %0012 46 19 0.78 0.01563 2.0 0.118 0.397 0.429 1.2 0.047
0 0 819 2929 B20515 900912 1 18 0.78  0.02704 3.5 0.117 0.355 0.360 15.3 0.00%
0 0 BS990 2929 B&0S2S S00H2 25 8 0.87 0,097 11.1 0.046 0,420 0.488 4.8  0.442
0 0 759 3030 300701 900912 47 26 0.784 0.03642 4.6 0,001 0,240 0,450 3.6 0.809
0 0 819 30230 820615 900912 42 25 0.784 0.05 6.4 0.000 0.192 0.408 5.5 0.355
0 0 85690 3030 850625 900912 26 7 0.8525 0.044 5.2 -0.015 0.492 0.657 3.2 0.6
0 ¢ 7590 2130 BOO70Y1 900912 460 37 0.7233 0.,0256 3.5 0,139 0,112 0.305 1.7  0.895
0 0 819 2130 820615 900912 410 40 0.7118 0.04866 6.8 0,125 0,047 0,195 3.6 0.635
0 0 8590 2130 B40625 900912 252 15 0.9295 0.115 12,4 0.049 0.109 0.283 2.3 0.208
DON  VARIABLE = PH F

0 0 759 2121 750520 9S00M12 a7 75 7.8 0.02143 0.3 -0.016 0.077 0.067 1.0 0.966
0 0 819 2121 810526 %0092 49 0 7.85 0 0.0 -0.093 1,000 1.000 4.8 0.444
0 0 8590 2121 B&0528 %0012 25 -4 7.89 -0.009583 -0.7 0.043 0.730 0.566 1.4 0.921
0 0 7590 2222 750520 %00912 85 23 7.89 0,008587 0.1 -0.026 0.582 0.473 2.8 0.730
0 0 819 2222 BI0S526 9002 48 -4 7.9 <0.001  -0.D -0.133 0.893 0.803 5.4 03N
0 0 B590 22 22 840528 S00912 24 0 7.9 0 0.0 -0.190 1.000 1.000 2.9 0.2
0 0 759 2323 750520 %00912 86 38 7.8 0.00993 0.1 0.173 0.365 0,362 1.8 0.876
0 0 819 2323 810526 %00912 49 -9  7.825 -0.01  -0.1 0.168 0.728 0.718 3.7 0.589
0 D 8690 2323 860528 900912 25 -8 7.9 -0,05417 -0.7 0.055 0,420 0.476 1.3 0.957
0 0 7590 24 24 750520 900912 8 -1 7.8 D 0.0 0.023 0.802 0.825 1.6 0.905
0 0 819 2426 810526 900912 48 56 7.8 -0.04 -0.5 -0.038 0.013 0.057 8.6 0.128
0 0 B590 24 26 BSO528 900912 24 5 7.7 0.005 0.1 0.036 0.5810 0.677 2.0 0.847
0 0 7590 2525 750520 900912 85 55 7.895 0.01333 0.2 -0.014 0.16% 0.162 1.4 0.92%
0 0 8190 2525 810526 90012 47 -20 7.90% -0.025 -0,3 -0.116 0,377 0.337 6,2 0,282
0 0 B&90 2525 860528 900912 25 -16 7.9 -0.08833 -1.1 -0.132 0.084 0.084 1.7 0.885
¢ 0 7590 26 26 750520 900912 g2 &7 7.8 0.01692 6.2 «0.114 0,084 0.146 1.9 0.857
0 0 8190 2626 810526 900M12 46 -1 7.9 -0,008333 -0.1 -0.196 0.632 0.670 6.6 0.249
0 0 8 90 2626 B&0528 900912 25 -6 & -0.01833 -0.2 0.185 0.559 0.658 2.7 0.748
G 0 7590 27 27 TS0502 $00912 a3 37 7.86 0.008333 0.1 0.014 0,352 0.246 2.3 0.802
0 0 8190 27 27 8105256 900912 47 0 7.935 0 0.0 0.008 1.000 1.000 3.6 0.613
0 0 8 90 27 27 B&OS28 900912 25 -2 8 -0.015 -0.2 0.166 0.908 0.871 2.3  0.806
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G-34 l
MONTH DEPTH YEAR  STAT  FiRSY LAST Page 19
RANGE RANGE RANGE RANGE DATE DATE 0©BS S MEDIAN SLOPE  TREND R1 Pl 4 CHIZ  PCHI2 l
4 9 0 0 819 2323 810526 900912 47 80 0.75 0.04 5.3 0.1%1 0.000 0.013 3.0 0.700
& 9 0 0 BS990 2523 850528 900912 24 & 1 0.0225 2.3 0,147 0,530 0.563 2.9 0.71%
4 9 0 0 7590 2624 750520 900912 9% 21 0.6 0.02917 4.9 0.044 0.000 0.001 3.6 0.605 l
4 9 0 0 8190 2424 810526 900912 46 &7 0.75 0.04583 é.1 0.010 0.001 0.016 4.0 0.555
4 9 0 0 8590 24 24 840528 900912 23 12 0.75 0.075 10.0 -0.052 0.137 0.110 5.4 0367
# % 0 0 759 2525 750520 900822 A - 0.8 0.0225 2.8 0.335 0.005 0.059 2.8 0.737
4 ¢ 0 0 B19 2525 B10526 900822 &4 3 0.8 0,05774 7.2 0.373 0,000 0.029 3.8 0.572
4 ¢ D 0 869 2525 860528 900822 23 17 1.2 0.16 13.3 0.474 0.03% 0.205 2.3  0.804
4 9 0 0 7590 26 26 750520 900912 8 81 0.8 0.01429 1.6 0.020 0.042 0.087 2.7 0.745
& 9 0 0 8190 2626 810526 900912 4 30 0.9 0.021M 2.3 0,335 0.130 0.19% 6.3 0.27% l
4 9 0 0 8590 2626 8403528 900912 24 & 1.03 0.025 2.4 0.328 0,530 0.591 1.9 0.85¢
4 9 0 0 7590 2727 750602 900912 %0 26 D.9125 0.007143 0.8 0.174 0.531 0.630 5.7 0.335
4 9 0 0 8190 27 27 810526 900912 45 36 1 0.03571 3.6 0.226 0.085 0.203 2.4 0.787
4 9 0 0 8590 27 27 0860528 900912 24 12 1.13 0.1017 9.0 0.192 0.180 0.340 3.9 0.548
4 9 0 0 759 2828 750520 900912 90 86 0.92% 0.01687 1.8 0.075 0.033 0.126 1.9 0.857
4 9 0 0 819 2828 810526 900912 bi &0 1 0.05 5.0 0.294 0.003 0.048 5.8 0,328
4 9 0 0 8590 2828 840528 900912 23 12 1.2 0.0875 7.3 0364 0.153 0.357 1.0 0.9 l
4 9 0 0 7590 2929 750520 900912 92 88 0.85 0.02 2.4 0.2 0.034 0.132 3.2 0.682
4 9 0 0 819 2929 810526 900912 46 g 0.9 0.0857 7.3 0.142 0.001 0.027 2.8 0,732
4 9 0 0 B690 2929 850528 900912 25 16 1.25 0.1 8.0 0.252 0.07%4 0.235 1.3 0.9 l
4 9 0 0 759 3030 750520 900912 g2 16 0.8 0.02817 3.5 0.266 0.004 0.079 2.7 0.741
4 9 0 0 819 3030 8105256 900912 45 a3 0.9 0.07667 8.5 0.319 0.000 0.027 3.5 0.626
4 9 0 0 859 3030 B&0528 90012 23 15 1.25 0.1875 15.0 0.387 0.071 0.257 3.1 0.680 '
4 9 0 0 759 2130 750520 900912 923 42 0.8 0.01875 2.3 0.080 0.001 0.031 4.0 0,547
4 9 0 0 819 2130 810526 900912 453 82 0.8 0.05804 7.0 0.445 0.000 0.024 3.0 0.700
4 ¢ 0 0 8590 2130 860528 900912 235 1 1.13  0.07083 6.3 0.571 0.246 0.452 0.8 0.975
AGENCY = DOH  VARIABLE = T-P l
4 9 0 0 759 212t 830524 900912 36 19 0.0635 =0,002 -3.1 0.507 0.217 0.47% 5.5 0.357
& 9 0 0 819 2121 830524 900912 35 -19 0.0635 -0.002 -3.1 0.507 0.217 0.474 5.5 0.357
4 9 0 0 890 2121 850625 900912 25 18 0.062 -0.006 -9.7 0.524 0.035 0.230 0.9  0.94%
4 9 0 0 7590 2222 830524 900912 37 -20 0,075 -0,00325 -4.3 0.516 0.207 0.430 2.5 0.784
4 9 0 0 8190 2222 830526 900912 37 -20 0.075 -0.00325 -4.3 0.516 0.207 0.430 2.5 0.784
4 9 0 0 8590 2222 850625 900912 26 -14 0.0735 -0.00475 -6.5 0.589 0.134 0.338 1.2 0.944 l
4 9 0 0 7590 2323 BIDS24 900912 37 -4 0.077 -0.001667 -2.2 0.593 0.842 0.890 7.9 0.181
4 9 0 0 8190 2323 830524 900912 37 =4 0.077 -0.001667 -2.2 0.593 0.842 0.8%0 7.9 0.15
& 9 0 0 8 90 2323 860625 900912 26 -12 0.0813 -0.005 -6.1 0.664 0,205 0.390 3.5 0.623 .
4 9 0 0 7590 24 24 830524 900M2 37 -1 0.13 0 0.0 0.505 1.000 1.000 1.6  0.905
4 9 0 0 8190 24 26 830524 900912 37 -1 0.13 0 0.0 0,505 1.000 1.000 1.6 0.905
4 9 0 D B690 24 26 B6OS2S 900912 26 -26 0.195 -0.105 -53.8 -0.029 0.004 0.107 7.0 0.221
4 9 0 0 759 2525 830524 900912 34 -8 0.0475 -0.001 -1.5 0.526 0.598 0.757 6.4 0.272 .
4 9 0 0 B19 2525 830526 9002 34 -8 0.0675 -0.001 -1.5 0.526 0.598 0.757 6.4 0,272
4 9 0 0 8690 2525 860625 900912 25 -8 0.07 -0.008 -11.4 0.438 0.038 0.300 1.0 0.963
& 9 0 0 7590 2525 830524 900912 3% -17 0.085 -0,003 -4.5 0.594 0.253 0.457 2.2 0.817 l
4 9 0 0 8190 2626 830524 900912 35 -7 0,066 -0.003 -4.5 0.596 0.253 0.457 2.2 0.817
4 9 0 D BS990 2626 BSOS2S 900912 26  -19 0.0625 -0.0065 -10.4 0.600 0.039 0.198 2.3 0.80
4 9 0 0 759 27 27 830524 900912 35 «& 0,058 -0.001333 -2.3 0.117 0,720 0.818 3.8 0.58
4 9 0 0 8 9 2727 830524 900912 35 -6 0.058 -0.001333 -2.3 0.117 0.720 0.818 3.8 0.584
4 9 0 0 8690 27 27 B&0625 900912 26 -16 0.0585 -0.006 -10.3 0.060 0.084 0.254 2.5 0.770
4 9 0 0 759 2828 830524 900912 36 -10 0.0505 -0.001333 -2.2 0.357 0.533 0.726 6.2 0.287
4 9 0 0 8519 2828 830524 900912 35 -10 0.0605 -0.001333 -2.2 0.357 0.533 0.726 &.2 0,287
4 ¢ 0 0 B590 2828 B6OS2S PO09N2 26 19 0.062 -0.005667 -9.1 0.299 0.037 0.299 1.0 0.966
4 9 0 0 7590 2029 830524 900912 35 6 0.064 0.0005 0.8 0.461 0.729 0.828 8.4 0.137
& 9 0 0 819 2729 830524 900912 35 6 0.054 0.0005 0.8 0.461 0.729 0.828 8.4 0.137
4 9 0 D 859 2929 B8&0625 900912 25 =5  0.062 -0.003583 -5.8 0.381 0.643 0.7 3.6 0.602
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DEPTH  YEAR - STAT  FIRST LAST Page 20
RANGE RANGE RANGE DATE DATE OBS S MEDJAN SLOPE  TREND k1 P P2 CHIZ PCHiZ2
0 0 7590 3030 830524 900912 % -14 00725 -0.006 -8.3 0,620 0.370 0.607 1.0 0D.962
0 0 81 %0 30 30 830524 900912 35 =14 0.0725 «0.006 -8.3 0.620 0.370 0.607 1.0 0.962
0 0 8690 3030 860625 %00992 26 =27 0.0805 -0.07125 -14.0 0.603 0.003 0.099 3.0 0.703
0 0 759 2130 830524 900912 358 -12 0.067 -0.002333 -3.5 0.512 0.465 0.661 6.4 0,267
0 0 B1% 2130 830524 900912 358 ~-12 0.067 -0.002333 -3.5 0.512 0.465 0.661 6.4 0.267
0 0 8590 2130 B60625 900912 257 -18 0.067 -0.007 -10.4 0.603 0.050 0.27% 0.7 0.984
DOH  VARJABLE = TEMP

0 0 7590 2121 750520 00912 100 -87 21.55 -0.92% -0.6 0.198 0.054 0.100 4.4 0.492
0 0 81% 2121 810526 900912 &9 -6 21 -0.025 -0.1 0.320 0.509 0.53% 1.9 0.848
C 0 8690 2% 21 860528 900932 25 -2 20 -0.06667 -0.3 0.120 0.907 0.899 2.6 0.766
0 0 7590 2222 750520 900912 98 95 21  -0,13%6 -0.7 0.152 0.031 0.673 4,2 0.528
0 0 8190 2222 810526 900912 48 -2 21 -0.0675 -0.3 0.246 0Q.342 0,381 1.2 0,944
0 0 8690 2222 B40528 900912 24 -2 20 -0.037% -0.2 0.118 0.902 o0.8M1 2.8 0,729
0 0 7590 2323 750520 00912 99 47 22 -0,04167 -0,2 0.206 0.301 0.341 3.8 0.572
0 0 819 2323 810526 900912 49 4 21 0 0.0 0.338 0.89% 0.904 1.8 0.873
0 0 85690 2323 860528 900912 25 2 21 0.03333 9.2 0.085 0.907 0.914 4.5 0.4
0 0 759 2424 750520 900912 9 -8 21 -0.111  -0.5 0.191 0.051 0.09% 2.4 0.79%
0 0 819 2424 810526 900912 48 -3 20 0 0.0 0.280 9.928 0.931 1.7 0.888
0 0 8690 2424 B&O528 900912 24 0 20 -0.1833 -0.9 0.184 1.000 1.000 2.8 0.724
0 0 759 2525 750520 900912 97 -S54 21.5  -0.0825 -0.3 0,211 0.213 Q.256 3.6 0.612
0 0 819 2525 810526 900912 A7 1% 20.25 0 0.0 0.303 0.477 0.467 4.8 0.447
0O 0 B690 2525 B50528 900912 25 -3 20.5 -0.075 -0.4 0.113 0.814 0.800 2.1 0.83%
G 0 7590 2626 750520 900912 95 -9 20.5 -0.125 -0.6 0.217 0.030 0.031 4.5 0.4B4
0 0 8190 2626 Bl0526 900912 46 -1 20 0 6.0 0.289 1.000 t.000 3.3 0.848
0 0 8690 2626 8680528 00912 25 -4 20 0.1 0.5 0.1%0 0.721 0.679 2.5 0.781
0 0 759 27 27 750602 900912 95 -102 21 -0.%429 -0.7 0171 0.016 0.057 4.9 043
0 0 8190 2727 810526 900912 &7 -5 19.5 0 0.0 0.214 0.849 0.875 1.2 0.945
0 0 8590 27 27 B60528 900912 25 -2 19 0 0.0 0.087 0.902 0.907 0.8 0.975
0 0 759 2828 750520 900912 o7 100 21.2  -0.1625 -0.B 0.169 0.023 0.067 5.1 0,404
0 0 819 2828 80526 900912 48 -8 20 0 0.0 0.247 0.751 0.788 1.5 0.1
0 0 8690 28 28 850528 900912 25 -4 20 -0.3167 -1.6 0.094 0.730 0.738 2.2 0.815
0 0 7590 2929 7Ta0520 9F00M12 97 -108 21.25 -0.1667 -0.8 0.133 0.014 0.043 5.2 0,389
0 0 819 2929 B10526 900912 48 -5 20 0 0.0 0.219 0.855 0.872 2.1 0.83%
0 0 B690 2929 850528 900912 25 1 20 0.025 0.1 0.054 1.000 1%.000 2.5 0,755
0 0 7590 3030 750520 900912 98 86 21.5 -0,125 -0.6 0.178 0.051 0.107 4.6 0.496
0 0 819 3030 810526 900912 48 -6 21 0 0.0 0.316 0.820 0,840 2.1 0,833
0 0 8 9 3030 860528 900912 25 2 20.5 0.0875 0.4 0.165 0.907 0.902 2.9 0.7
0 0 759 2130 750520 900912 975 -89 21 -0.m11  -0.5 0.180 0.048 0.101 4.6 0.469
0 0 81% 2130 810526 900912 478 0 20.75 0 0.0 9.317 1.000 1.000 2.1 0,838
0 0 B6 90 27 30 860528 900912 248 -1 20 -0.05 -0.3 0.09¢ 1.000 1.000 2.8 0.736
DOH  VARIABLE = TURB

0 0 7590 21 21 750520 900912 99 =157 3.5 -0.1333 -3.8 0.041 0.001 0.018 7.1 0.216
0 0 819 2121 810526 $00912 52 =70 3.3 -0.2286 ~6.9 0.051 0.004 0.040 3.8 0.585
0 0 B690 2121 880528 00912 27 -1t 3 -0.1667 -5.6 0.309 0,270 0.105 10.3  0.087
0 0 7590 2222 750520 900912 99 -95 b6 09154 -2.5 0.087 0.042 0.106 4.2 0,527
0 0 81% 2222 810526 900912 51 -5 4.5 -0.3196 -7.1 0.038 0.034 0,105 5.9 0.320
0 0 8590 2222 860528 $00M2 27 -3 4 0.1 -2.5 0.106 0.8286 0.811 3.7 0.340
0 0 7590 2325 750520 900912 99 -150 5.2 -0,1636 -3.1 0.058 0,001 0.009 1.9 0.858
0 0 819 2323 810526 900912 51 -49 5 ~0.169  -3.4 0.148 0.041 0.104 8.7 0.123
0 0 8690 2323 850528 900912 27 ] 4.5 0 0.0 0.166 1.000 1.000 2.8 0.733
0 0 759 2624 750520 900912 101 -177 6.7 -0.2857 -4.3 0.182 0.000 0.012 2.9 0mM9
D 0 8190 2424 BI0526 900912 52 -4 5.6 0 0.0 0.225 0,902 0.929 6.3 0.277
0 0 8690 2424 860528 $00912 27 -4 6.1 -0.15  -2.5 0.414 0.7z 0.731 5.4 0373
0 0 7590 2525 750520 900912 o8 -i00 3.3 -0,08667 -2.0 0.05% 0.026 0.075 6.5 0.257




G-36

MONTH DEPTH  YEAR  STAT  FIRST LAST
RANGE RANGE RANGE RANGE DATE DATE 08S S MKEDIAN SLOPE  TREWD k1 P1

4 9 0 0 8190 2525 810526 %0092 49 40 3.2 -0,12 -3.8 0.028 0,074
4 9 0 0 B590 2525 B60528 900912 27 -1 3 0 0.0 0.30% 1.000
4 9 0 0 T390 2626 750520 900912 9% T3 3.5 -0.08333 -2.4 0,070 0.083
4 9 0 0 8%90 2626 810526 900912 &7 25 3.2 -0.08571 -2.7 0.141 0,248
& 9 0 0 8590 2626 860528 900912 27 -5 3.2 -0.2  -6.3 0.411 0.663
4 9 0 0 7590 2727 7S0602 900912 96 50 3 -0.04 -1.3 0.008 0,263
4 9 0 0 819 2727 810526 00912 i -18 3 -0.05714 -1.9 0.017 0.442
¢ 9 0 0 BS5S0 27 27 8460528 S00912 27 5 3 0.1 3.3 0.031 0,663
4 ¢ 0 0 759 2828 750520 9$009MM2 98 .93 3.27% -0.07143 -2.2 0.025 0,042
4 ¢ 0 0 319 2828 BH10526 900912 50  -49 3 -0.1206 -4.3 -0.036 0.035
4 ¢ 0 0 859 2828 850528 00912 27 0 2.6 0 0.0 0.107 1.000
& 9 0 0 7590 2929 750520 900912 97 -103 3.5 -0.07775 -2.2 0.177 0.02%
4 9 0 0 8t 9% 29029 B10526 900912 49 -51 3.3 0.2 6.1 0.173 0.028
& 9 0 0 8590 2929 B&0528 900912 26 -6 2.55 +-0.09167 -3.6 0.419 0.575
4 9 0 0 7590 3030 750520 900912 o8 -7 3.5 -0.0633% -1.8 0.160 0.100
4 9 0 0 819 3030 810526 900912 &9 -4 3.4 -0.14  -4.1 0.164 0.071
4 ¢ 0 0 859 3030 850528 900912 26 -1 3 +0.,1333 4.4 0.027 1.000
4 ¢ 0 0 5% 2130 750520 002 979 -111 3.875 -0.08333 -2.2 0.112 G.019
4 9 0 0 8190 2130 810526 900912 499 -50 3.6 0,175 +4,9 0.0B9 0.042
4 9 0 0 869 2130 850528 900912 268 -6 3.15 -0.1 -3.2 0.507 0.584
AGENCY = UF1  VARTABLE = CHLA-L
4 9 0 & 7890 41 41 700416 900926 1087 -62 16.99 -1.783 -10.5 0.127 0.007
4 9 0 6 819 4141 B50509 900926 985 -28 15,57 -1.642 -10.5 0.117 0.183
4 9 0 & B590 41 41 BSOLOT 900926 8B4 7 11.24 0.6138 5.5 0.143 0.678
4 9 1220 7890 4141 TBOL6 900926 252 64 4  -0.7909 -19.8 0.343 90.000
4 9 1220 8190 4141 850509 900926 202 -29 3.1 -0.9328 -30.1 0.363 0.002
4 9 1220 8690 4141 B70527 900926 183 -18 2.303 -1.166 -50.6 0.365 0.005
& 9 D20 78BS0 4141 780416 900926 1711 -89 12.67 -1.688 -13.3 0.054 0.000
& 9 020 8190 4141 850509 900926 1559 ~46 10 -1.76 -17,6 0.063 0,012
& 9 020 859 4141 B&0407 00926 1398 -10 8 -0.6903 -8.6 0.081 0.53%2
M0 3 0 &6 7890 4141 781002 901128 239 -13  12.82 =1.157 -9.0 0.4810 0.255
10 3 0 & 8190 47141 851001 901128 227 -7 12.02 1.5 -12.6 0.638 0.500
1 3 0 6 8590 41 41 850203 901128 187 3 1.4 1.301 11,7 0.100 0.306
10 3 1220 78 90 &1 41 781002 901022 5¢ -10  10.87 -1.027 -9.4 0.139 0.144
10 3 1220 8190 4141 851001 901022 53 -2 10,37 -0,5029 -4.8 0.213 0.831
10 3 1220 8690 41 41 87I005 901022 45 -1 9.8 -0.8858 -9.0 0.275 1.000
10 3 020 7890 4141 781002 %0128 380 -17 12.02 -1.162  -9.7 0.524 0.129
10 3 020 819 4141 851001 901128 362 11 11.14 -2.,B64 -25.7 0,585 0.261
10 3 020 85690 41 471 B60203 901128 299 4 10 0.655 6.6 0.040 0.641
112 0 6 7890 41 41 780416 901128 1326 -80 16.02 -1.805 -11.3 0.138 0.001
112 © 6 81 90 4141 850509 901128 1212 -40 12.82 -2.057 -16.0 0.125 0.048
112 0 6 8 %0 41 41 860203 901128 1074 7 11.2) 0.621 5.5 0.148 0.598
112 1220 7690 4141 780416 901022 311 -76 5 -0.7872 -15.7 0.29% 0.000
112 1220 81 90 4% 41 850509 90022 255 -36 4 -0.895% -22.4 0.223 0.001
112 1220 8590 41 41 870527 901022 228 -20 4 -1.066 -26.7 0.391 0.003
112 020 78 90.41 41 780416 901128 2091 -111  12.02 «3.732 -14.4 0.065 0,000
112 020 8 90 4141 850509 901128 1921 -63  10.01 =2,105 -21.0 0.089 0,002
112 020 85690 47141 850203 901123 1697 -12 8.455 -0.66 -7.8 0.085 0.475

AGENCY = UFI  VARIABLE = CL

4 9 0 &6 7890 4141 780416 900926 1743 325 748 -102.4 -13.7 0 0
& 9 0 & B190 4141 BI0416 900926 1270 -236 595 -136.1 -22.9 © 0
& 9 D & B690 4141 850407 900926 SO0 -116 561 -97.9 -17.5 0.788 0.
4 9 0 0
4 9 0 0

1220 78 90 41 41 780416 900926 1893 -357 1280  -166.1 -13.0
1220 8190 41 41 810436 900926 1408 -246 627.4 -181.4 -28.9
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MONTH DEPTH
RANGE RANGE
4 9 122
4 9 020
4 9 02
4 9 020
0 3 0 6
0 3 0 &
10 3 0 &
10 3 122
10 3 1220
10 3 1220
10 3 020
10 3 020
0 3 020
112 0 6
112 0 6
112 0 &
112 1220
112 1220
112 1220
112 o220
112 020
112 020
AGENCY = UF]
4 9 0 6
“ 9 0 6
4 9 0 6
4 9 1220
4 9 122
4 ¢ 1220
4 9 020
4 9 020
4 9 020
10 3 0 6
10 3 0 &
10 3 0 &
0 3 1220
10 3 1220
10 3 1220
10 3 020
17 3 020
10 3 020
112 0 6
112 0 6
1192 0 &
112 12 20
112 12 20
112 1220
112 020
112 020
112 020
AGENCY = UFI
& 9 1220
4 9 1220
4 9 122

828 888 823

RR3 R2I B2 82y 82Y g2d

888 8838 888

VARIABLE = DO

78 90
81 90
86 90

838 888 888 888 3283

82 82 =Y RSP fed geF g&2F g=d

888 888 38288

VARIABLE = FE

STAT

4

L]
41
41

1
41
41

&1
4
41

41
41
41

|
41
1

41
Y]
41

41
41

4%

41
41
41

41
41
41

41
41
41

41
41
41

&1
41
41

- RANGE

“

£y
]|
a

41
41
41

41
M
41

41
a1
41

i
41
4

&1
Y]
41

41
41
4%

41
41
41

41
Y]
a

41
)
41

i
i
&

41
41
&

B a4
3190 4141
85690 414

FIRSY
DATE

850407

780416
810416
850407

781002
811001
860203

781002
81100
850203

781002
21100
860203

780416
810416
860203

780416
810416
840203

780415
810416
850203

780416
810412
860407

780416
B1D412
860407

780416
810412
860407

781002
811001
850203

781002
811001
860203

781002
811001
860203

780416
810412
860203

780415
810412
8460203

780416
810412
840203

800718
810518
860407

LAST
DATE

200926
900926
900926
900926

901126

901126 -

$01126

S01126
901126
901126

901126

901126
201126

901124
901126
01126

901126
901126
901126

901126
201126
01126

890609
890609

820609
890609
890509

890609
890609
890609

881114
881114
881114

881114
881114
as1s

881114
881114
881114

890609
890609
890609

890609
890609
890609

890609
890609
890809

900924
F00926
900926

08s .

977

4739
3506
2437

381
197

N
314
210

981
785
526

2104
1558
1097

2284
1722
1187

5720
4292
2963

1254
m

2472
1502
902

6019
2239

5e
413
32¢

5%
467

1484
1174
931

2584
1667
1100

3066
1959
1270

7500
4841
e

1]
766
513

G-37

§
=128

-355
-246
-126

«80
=51
=20

-82
=53
-22

-78
-49
-20

-387
-278
-127
419
-288
-139
-415

-286
=137

42
-4
=15

61

25

81

15

13
13

16

19
13
53
=10

50

104
29
14

-&5
-45
-13

MED1AN
614.6

841.5
620
592.6

706.5
618.5

1286
637

7.5
625.9

619.5
563.7

1290
833.7
416

835.5
625.7
597.5

?.0M
9.37
9.825

SLOPE
-120.2

«136.1
-150.4
‘11109

-139.3
-145.8
-83.6

-183.8
-198.6
-128.3

'1‘705
=164.2
-85.564

-110.5
-138.5
-97.43

=168.5
~183.3
-120.1

-140
-154.3
-111.2

0.07325
-0,06229
<0.4675

o o000

0.03667

0.1569
0.3725
0.4089

0.05169
0.3931
1.513

0.2565
0.7764
0.637

0.074
0.00376
-0.3572

-0,055
-0.035
-0.03

TREND rR1
-19.6 0.85%

=16.2 0.901
+24.3 0.930
-18.9 0.790

-17.8 0.425
-20.6 0.562
=13.5 0.049

-14.3 0.381
-26.9¢ 0.090
-20.1

-18.6
-22.9
=13.7

0

1]

0

0
-14.3 0.84
-22.4 0.84
-17.3 0.53

-13.1 0

Q

0

Q

-28.9
-19.5

-16.8
=24.7 0.856
«18.6 0.57&

0.3 0.413
«0.7 0.261
4.8 0.106

ERROR 0.621
ERROR  0.690
ERROR 0.768
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MONTH
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AGENCY
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NN NN
888 888 888 2838%
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—
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8388

VARIABLE = PH

388 888 8828 383

STAT
RANGE

41
)
41

41
41
41

41

3

“

41
41
41

41
4%
41

41
41
41

a
41
41

41
4
41

41
41
41

41

41

41

“
&1
41

41
41
41

41
|
41

41
41
|

41
41
41

41
41
41

41
41
a4

41
41
4%

41
41
41

41
é
41

“
4
1)

41
a4
41

41
41
41

41
41
41

41
41
41

41
1
41

41
4
41

41
41
4

FIRST
DATE

goor18
810318
850407

801002
811001
8450331

801002
811001
850331

800718
810518
860331

800718
810518
860331

L

780416
810413
8560407

780416
810413
860407

780416
810413
8560407

781002
811001
850327

781002
811001
850327

781002
811004
860327

780416
810413
850327

780416
810413
860327

780416
810413
850327

VARIABLE = PHAEO-L

78 90
851 99
86 90

78 90

888 88

41
41
49

41
41
41

41
41
41

41
41
&1

41
41
41

41
41
41

780416
850509
850407

780416
850509
850407

780415
830509
860407

LAST
DATE

900926
200926
900926

901015

901015
201015

$01015
01015
201015

901015
901015
901015

01015
01015
901015

900926
900926
200926

200926
900926
900926

900926
900926
200926

901105
901105
901105

901105
901105
201105

201105
901105
901105

903105
901105
903105

201105
01105
901105

901105
901105
01105

900926
900926
900926

P00924
900926

200926

900926
200926
f00926

ogs

1012
951
640

141
121
73

155
125
3

947
887
586

167
1076
713

1819
1320
952

1897
1376
933

4695
3430
2339

k)
283
199

378
300
204

748
508

2170
1613
1151

2275
1676
137

5629
4178
2847

1094
&9

278
228
209

1746
1594
1433

G-38

§ MEDIAN
70 0.68
54 0.64
=16 0.545
<23 0.48
-4 0.8
-2 0.43
-24  0.48
-1 0.48
-2 0.43
-84 0.72
-58 0.7
-16  0.58
-87 0,67
67 0.805
-9 0.48
203 7.855
104 7.935
22 8.02
337 7.41
167 7.8
] 7.3
197 7.62
18 7.65
2 7.8
29 7.62%
1% 7.68
-9 7,745
2% T7.465
18 7.47
-2 7.51
33 7.555
1% 7.66
-9 7.73
227 7.83
126 7.898
19 7.9
364 7.42
189 7,467
77 7.53
227 7.6
138 7.635
19 7.75
-45  7.329
-24  S5.767
-22  5.767
=59  2.153
-23 1.5
=11 1.316
47 6.577
<24 5,367
-22  5.367

SLOPE

-0.05
-0.0525
-0.05

=0.05242
-0.057
-0.00125

~0.05486
-0.05485
-0.00125

-0.05083
-0.04
-0.02

~0.04667
=0.05
-0.03

0.03533
0.05979
0.0375

0.04646
0.05944
0.05

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

0.04657
0.05819
0.05708

0.03531
0.05%47
0.02

-0.882
-0,9349
=1.084

-0.35612
-0.2226

-0.1562

«0.77
-0.9067
-1.529

-7.1
-5.7
-3.4

=7.0
-8.3
-6.3

[ IR
(L N1,

oo ==X~ 200 p= =] [— -2~ cCoOe OoOoo [~ = 3= ocoo

- .

W 2R W VWl our oLt Wnliin oo

-12.0
-16.2
-18.8

~16.7
-14.8
-1.9

-M.7
-16.9
-28.5

Rl

0.543
0.583
0.587

~0.055

0.349
0.301

0.007
0.318
0.30

0.503
0.566
0.594

0.484
0.5¢1
0.618

0.567

0.353
0.373
0.357

0.026
0.025
0.018

0.111
0.101
0.086

-
<= t~4-3-1
=] S0 o
o 0o

000

3

0.052
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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
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0.233
0.889

0.221
0,489
0.479

0.025
0.055
0.48%9

0.006
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G-39
MONTH DEPTH YEAR STAT  FIRST LAST Page 24
RANGE RANGE RAMGE RANGE  DATE  DATE OBS S MEDIAN  SLOPE  TREND ®1 P1 PZ  CHIZ PCHI2
10 3 0 6 78% 4141 781002 901128 239 S S5.945 0.2728 4.6 0,595 0.704 0.798 3.4 0.910
10 3 0 6 819 4141 851001 01128 227 3 4.846  0.6252 12.9 0.595 0.822 0.880 3.1 0.926
10 3 0 & B590 4141 860203 901128 187 & 4.485 3.04 23.2 0.598 0.464 0.613 2.5 0.960
10 3 1220 78 90 4141 781002 901022 & -4 3.225 -0.1823 5.7 0.223 0.715 0.817 2.6 0.757
10 3 1220 B1 90 41 41 851001 901022 60 0 3.2 -0.01167 -0.4 0.258 1.000 1.000 2.7 0.747
0 3 1220 B6 90 41 4% 860331 901022 52 2 2.7  0.3642 13.5 0.169 0.831 0.887 1.5 0.912
10 3 020 7890 4141 781062 901128 388 7 4.93  0,3057 6.2 0.607 0.569 0.725 5.0 0,756
10 3 020 819 4141 851001 $01128 370 5 4.846 0.3338 6.9 0.605 0.653 0.784 4.8 0.77%
10 3 020 859 4141 850203 909128 306 8 3.764 0.5668 15,1 0.588 0.306 0.528 3.8 0.8
112 0 & 7B 90 4141 780416 901128 1333 -44 6.708 -0.7412 -11.0 0.415 0.078 0,555 7.7 0.99%
112 0 & BE 90 4141 B50509 901128 1219 -24 5.687 -0.5544 -9.7 0.444 0.263 0.698 8.4 0.98%
112 0 & 8590 4141 B4&D203 901128 1078 -19 4.846  -0.882 -18.2 0.433 0.244 0.723 8.1 0.5
112 1220 7890 41 41 780416 901022 344 -43 2.7 -0.3508 -13.0 0.035 0.001 0.266 16.9 0,461
112 1220 8190 4141 850309 901022 288 -24 1.B16 -0.%6 -B.8 0.035 0.117 0.57¢ 11.2 0.845
112 1220 8590 4141 850331 901022 251 -8 1.5 -0.09667 -6.4 0.025 0.51% 0.807 B.3 0.951
112 020 7890 4141 780416 901128 2134 -42 6.048 -0.4216 -7.0 0.154 0,093 0.58% 10.2  0.965
112 D20 819 4141 850509 901128 1964 -22  4.846 -0.3923  -B.1 0.152 0.286 0.731 8.6 0.975
112 020 8690 4141 B60203 901128 1739 15  4.606 -0.9333 -20.3 0.140 0.364 0.77% 9.6 0.975
AGENCY = UF1  VARIABLE = S
4 9 1220 7890 41 41 800428 900925 1066 -98  5.19  -0.635 -12.2 0.783 0.000 0.103 13.9¢ 0.378
& 9 1220 8190 41471 810508 900926 880 -103 5.195  -1.475 -28.4 0.767 0.000 0.040  13.9 0.383
4 9 1220 8690 4141 B&OLOT S00926 &40 -56  4.435 -2,266 -51,1 0.565 0.000 0.060 11.7 0.549
4 9 D20 7B S0 41 41 800428 $00926 1305 -85  4.73  -0.575 -12.2 0.804 0.000 0.158 11.7 0.554
4 9 D20 8190 4141 810508 900926 107 -93  4.716  -1.193 -25.3 0.773 0.000 0.070 11.6 0.565
4 9 020 B5S0 4141 BSOSO 00926 TTE <54 4,19 -2.200 -52,5 0.557 0.000 0.058 11.0 0.510
10 3 1220 7890 41 4t 801002 901015 177 -19 6.3 -1,202 -19.1 0.451 0.102 0.18% Lo 0,493
10 3 1220 8190 4141 B13001 901015 145  -18 8.3  -3.0% -37.3 0.355 0.053 0.143 7.8 0,170
10 3 1220 8690 41 41 B&0327 901015 97  -44 8.3  -3,82% -46.1 -0.057 0.024 0.064 4.0 0.544
10 3 020 7890 41 41 803002 909095 197 10  5.35 -0.5 -9,3 0.406 0,411 0.539 6.2 0,28
10 3 020 8190 41 41 811007 901015 151  -16 7.6  -3.2%4 -42.,3 0.380 0.088 0.189 7.1 0.212
10 3 020 8 9 &1 41 860327 901015 99 -16 7.825  -4.329 -55.3 -0.026 0.024 0,054 4.0  0.544
112 1220 7890 4141 B00428 901015 1243 -115 4.994 -0.6734 -13.5 0.489 0.000 0.098 18.8 0.340
142 1220 8190 4141 810508 901015 1025 -119 5,039  -5.644 -32.6 0.684 0.000 0.041 23,1 0.145
112 1220 8590 4141 860327 901015 737 -66  4.31 -2.46 -S57.1 0.331 0.000 0.058 14.9 0,402
112 020 7890 41 41 BODL28 901015 1502 -93  4.649 -0.5236 -11.3 0.648 0.000 0.195  19.2 0.31%
112 020 B190 4141 810508 901015 1226 -103  4.649  -1.405 -30.2 0.667 0.000 0.07% 19.4 0,304
112 020 8690 41 4% 860327 901015 875 -62  4.09  -2.412 -59.0 0.268 0.000 0.064 V4.1 0.662
AGENCY = UFI  VARIABLE = S ORTHO P
& 9 0 6 TBOO 41 41 BS04OT 900926 676  -45 0.01525 -0.003619 -23.7 0.555 0.002 0.166 11.8 0.542
4 9 0 & B190 4141 850407 900926 676  -45 0.01525 -0.003619 -23.7 0.655 0.002 0.166 11.8  0.542
& 9 0 & BS990 41 4% BSDLOT Q00926 &76  -45 0.01525 -D.003419 -23.7 0.455 0.002 0.166 11.8 0.542
4 9 1220 789D 41 41 BA0407 900926 743 -B8 0.4557 -0.04785 -10.5 0.414 0.000 0.026 7.3  0.889
4 9 1220 8190 4141 860407 900926 743 -83 0.4557 -0.04785 +10.5 0.4146 0.000 0.026 7.3 0.889
4 9 1220 B85S0 41 41 B&0LO7 900926 743 -88 0.4557 -0.04785 -10.5 0.414 0.000 0.026 7.3 0.889
4 9 020 7890 41 41 840407 900926 1753  -14 0.07135 «0.0054086 7.6 0.797 0.360 0,752 8.7 0.795
4 9 020 8190 4141 B&0407 900926 1753  -14 0.07135 -0.005406 -7.6 0.797 0.360 0.752 8.7 0.795
4 9 020 8690 4141 860407 Q00926 1753  -14 0.07136 -0.005406 -7.6 0.797 0.350 0.752 8.7 0.7%%
10 3 0 &6 7890 41 41 860331 901126 184 17 0.1 +-0.09998 -20.0 0.447 0.020 0.190 2.8 0.90%
100 3 0 6 8190 4141 B60331 901126 184 -17 0.1 -0.01998 -20,0 0.447 0.020 0,190 2.8 0.901
10 3 0 & B690 4141 BSO3ZM 901426 184 17 0.1 -0.019%8 -20.0 0.447 0,020 0,190 2.8 0.901
10 3 1220 7890 41 47 0850331 901126 173 -27 0.188 -0,0803 -42.7 0.358 0.000 0,050 5.4 0.608
10 3 1220 8190 41 4t 850331 901126 173 +27 0.188 -0.0803 -42.7 0.358 0.000 0,050 5.4  0.608
10 3 1220 8690 41 47 B&O3] 901126 173 -27  0.188  -0,0803 -42.7 0.358 0.000 0.050 5.4  0.408
10 3 020 78 %0 4% 41 BS0331 $01126 446 -13 0.1135 -0.01822 -16.1 0.631 0.082 0.275 2.0 0.958




G-40

MONTH DEPTH YEAR STAT  FIRST LAST

RANGE RANGE RANGE RANGE DATE DATE 0BS § MEDIAM SLOPE  TREND
W0 3 020 81 90 41 41 860331 90M256 446 -13 0.01135 -0.01822 -15.1
10 3 020 8590 41 4% B&0331 901126 445  -13 0.1135 -0.01822 -16.1
112 0 6 7890 4141 860331 901126 860  ~-53 0.02553 -0.004833 -18.9
112 0 6 8190 4141 860331 901126 840 -53 0.02553 -0.004833 -18.%
112 0 & 8690 4141 860331 901126 850 -53 0,02553 -0.004833 -18.9
112 1220 78 90 41 41 860331 901126 916 -108 0.3408 -0.0484 -14.2
112 1220 81 90 41 41 860331 901126 916 -108 0.3408 -0.0484 -14.2
112 1220 8690 4141 860331 901126 916 -108 0.3408 -0.0484 -14.2
112 020 7890 4141 860331 901126 2199 -22 0,00055 -0.006792 -7.5
112 020 B190 4141 860331 901126 2199 -22 0.09055 -0.006792 -7.5
112 020 8690 4141 B60331 901126 2199 -22 0.09055 -0.006792 -7.5

AGENCY = UFE  VARIABLE = SECCI

4 % 0 6 7890 41 41 TBOLI6 900926 406 181 1.05 0.0375 3.6
4 9 0 6 819 4141 BI10492 900926 298 100 1.442 0.06 5.4
4 9 0 6 8590 4141 BGOLO7 900926 237 &7 1.25 0.1146 9.2
& 9 020 7890 4141 780416 S00926 406 181 1.05 0.0375 3.6
& 9 020 8190 41471 810412 900926 298 100 1.112 0.06 5.4
4 9 020 8590 4141 B50407 900926 237 47 1.25 0.1146 9.2
10 3 0 & 7890 4141 781002 901121 83 21 1.25 0.025 2.0
10 3 0 6 819 4141 811001 901121 77 20 1.25 0.05 4.0
10 3 0 &6 8690 41 41 BsSO203 901121 . -4 1.362 -0.01042 -0.8
10 3 020 7890 &1 41 781002 901121 a3 21 1.25 0.025 2.0
10 3 020 8190 4141 811001 901121 77 20 1.25 0.05 4.0
10 3 020 8590 4141 B8&0203 901121 &5 -4 1.362 -0.01042 0.8
112 0 & 7890 4141 780416 901121 489 201 1.1 0.0375 3.4
112 0 6 8190 4141 810412 901121 375 120 1.15  0.056125 5.3
112 0 &6 8690 41 41 850203 901121 303 45 1.35 0.075 5.6
112 020 7890 41 41 7680416 901121 489 204 1.1 0.0375 3.4
112 020 8190 4141 810412 901121 375 120 1.15  0.06125 5.3
1192 020 8690 4141 B50203 901121 303 45 1.35 0.075 5.6
 AGEKCY = UFI  VARIABLE = T-P
& 9 0 &6 7B 90 4141 B&0407 900926 B2Y -52 0.0991 -0.009331 9.4
4 9 0 & 8190 4141 BS04L07 900926 827 -52 0.0991 -0.009331 -9.4
4 9 0 6 8690 4141 BSO4LO7 900926 827 -52 0.0991 -0.009331 -9.4
4 9 1220 7B R0 4141 860407 900926 765 -86 0,5072 -0.05421 -10.7
& 9 1220 B1 90 4141 880407 900926 765 -85 0.5072 -0.05421 -10.7
4 9 1220 BS990 41 41 BAOLOT 900926 TS -B& 0.5072 -0.05421 -10.7
4 9 020 7890 4141 850407 900926 2037 -20 0.1456 -0.009969 -6.8
4 9 020 B1 9D 4141 B6O4OT 900926 2037 -20 0,1456 -0.009969 6.8
& 9 020 8590 4141 BSOLOT 900926 2037 -20 D0,1456 -0.009959 -6.8
10 3 0 & 7890 4141 860331 901126 147 -11 0,166 -0.0373 -22.5
10 3 0 6 819 4141 860331 901126 147 -11 0.966 -0.0373 -22.5
10 3 0 6 8590 4141 BS0331 901126 W7  -11  0.166 -0.0373 -22.5
10 3 1220 78 90 41 41 850331 901126 148 -19 0.2323 -0.08245 -35.5
10 3 1220 81 % 4141 860331 901126 48 -19 0.2323 -0.08245 -35.5
10 3 1220 85 90 4141 BSO331 901126 148 -19 0.2323 -0.08245 -35.5
10 3 020 7890 4141 B&0331 901126 378 -9 0.9787 -0.02567 -14.4
10 3 020 8190 4141 860331 901126 378 =9 0.1787 -0.02567 -14.4
10 3 020 859 4141 BSO331 901126 378 - 0.1787 -0.02567 -14.4
112 0 6 7890 4141 8460331 901126 o974 -58 0.1208 -0.009875 -8.2
112 0 & B190 4% 41 860337 901126 974 -58 0.1208 -0.00987% -8.2
112 0 & 85690 41 41 B50331 901126 974 -58 0,1208 -0.009875 -8.2
112 1220 78 %0 41 41 860331 $01126 913 -102 0.3833 -0.06156 -16.1
112 1220 81 90 41 41 850331 901126 913 -102 0.3833 -0.05156 -16.1
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G-41

MOMTH DEPTH YEAR  STAT  FIRST LAST Page 25
RANGE RANGE RANGE RANGE DATE DATE 08s S MEDIAN SLOPE  TREND R1 (4] P2 CHI2 PCHI2

112 1220 8690 41 41 B&O331 901126 913 -102 0.3833 -0.06156 -36.1 0.197 0.000 0.049 6.4 0.951

112 020 7890 4141 860331 901126 2415 -26 00,1558 -0.01268 -B,1 0,589 0.094 0.484 7.2 0.993 .
112 020 8190 4% 41 B40331 901126 2415 -26 0.1558 -0.01268 -B.1 0.589 0.0946 0.484 7.2 0.993

112 020 8 90 41 41 850331 901126 2415 -26 0.1558 -0.01268 -B8.1 0.589 0.094 0.484 7.2 0.993
AGENCY = UFl  VARIABLE = TOP
4 9 0 6 T8990 4141 850407 900926 256 36 0.0437 -0.007332 -16.8 -0.045 0.012 0.111 17.0 0.199
4 9 0 & B 90 4141 860407 Q00926 254 -36 0.0437 -0.007332 -16.8 -0.045 0.012 0.111 17.0  0.19¢
4 9 0 & B590 4141 B60407 Q00926 254 -36 0.0437 -0,007332 -16.8 -0.045 0.092 0.111 17.0  0.19¢
4 9 1220 TB90 41 41 850407 900926 261 -52 0.4818 -0.04072 -8.5 0.221 0.000 0.128 10.5 0.452
4 9 1220 8190 4141 BS0407 $00926 281 -52 0.4818 -0.04072 -8.5 0.229 0,000 0.128 10.5 0.852
4 9 1220 8690 &1 41 860407 900926 261 -52 0.4818 -0.04072 -8.5 0.221 0.000 0.128 10.5 0.652
& 9 020 T8 90 4141 850407 900926 629 16 0.15 90.01072 7.1 0.652 0.281 0,697 13.7 0,398
4 9 020 8190 4141 860407 900926 629 16 0.15  0.01072 7.1 0.632 0.281 0.6%7 13.7 0.398
4 9 020 8590 4141 BSOLO07 00928 &29 16 0.15  0.01072 7.1 0.632 0.281 0.697 13.7 0.398
10 3 0 6 7890 4141 860331 901126 59 -15 0.13 -0.02402 -18.5 0.509 0.026 0.227 2.3 o0.888
10 3 0 6 8190 4141 860331 901126 s9 -15 0.13 -0.02402 -18.5 0.509 0.026 0.227 2.3 0.888
10 3 0 & 8590 4141 850331 90126 59 -15 0.i3 -0.02402 -18.5 0.509 0.026 0.227 2.3 0.888
10 3 1220 78 90 41 41 850331 901126 42 -13 0.2592 -0.0564 -21.8 0.172 0.057 0.160 3.5 0.738
10 3 1220 8190 &1 41 860331 901126 62 -13 0.25%2 -0.0564 -21.8 0.172 0.057 0.160 3.5 0,738
10 3 12 20 86 90 41 41 850331 901126 62 -13 0.2592 -0.0564 -21.8 0.172 0.057 0.160 3.5 0.738
10 3 020 78 90 41 41 850331 901126 150 -1 0.1661 -0.001 -0.56 -0.202 1.000 1.000 5.4 .0.488
10 3 020 8190 4% 4% 860331 901126 150 -1 0.1681 -0.001 -0,6 -0,202 1.000 1.000 5.4 0.488
10 3 020 B590 4t 4% BSO331 903126 150 -1 0.1681 =0.001 -0.6 -0,202 1.000 1.000 5.4 0.488
112 ¢ 6 7890 4141 8450331 901126 313 -46 0.05593 -0.008088 -14.5 0.076 0.003 0.104 18.1 0.448
112 0 6 8190 4141 860331 %01126 313 -46 0.05593 -0.008088 -14.5 0.076 0.003 0.104 18.1 0.448
112 0 & 8690 &1 41 B60331 901126 313 -46 0.05593 -0.008088 -14.5 0.074 0.003 0.104 18.1 0.448
112 1220 78 90 4141 850331 901126 323  -64 0.36 -0.04544 -12.9 0.190 0.000 0.088 3.3  0.777
112 1220 B190 4141 860331 901126 323 -64 0.36 -0.04644 -12.9 0.%90 0.000 0.088 13.3 0.777
112 1220 8690 41 41 850331 901326 323  -64 0.36 -0.04544 -12.¢ 0.190 0.000 0.088 13.3 0.777
112 020 7890 4141 860331 901126 779 12 0.1556 0.008833 5.7 0.67T9 0.462 0.780 20.2 0.320
112 020 8190 4141 8460331 901126 779 12 0.1556 0.008833 5.7 0.679 0.462 0.780 20.2 0.320
112 020 8 90 4141 860331 901126 779 12 0.1556 0,008833 5.7 0.67T9 0.462 0.780 20.2 0,320
AGENCY = UFI  VARIABLE = TEWP
4 9 0 6 TB90 4141 780616 890605 2092 -57 19.65 -0.05 -0.3 0.351 0.086 0.146 12.0 0.530
& 9 0 &6 8190 4141 810613 890505 1259 -32 19.16 -0.1163 -0.6 0,266 0.098 0.115 14.5 0.338
& 9 0 & 8590 4141 B604O7 890605 783 -5 181 =0.275  -1.5 0.250 0.647 0.719 19.8  0.100
4 9 1220 7890 41 41 780416 BR0605 2483 -49  9.675 -0.1208 -1.2 0.851 0.033 0.518 7.2 0.89
4 9 1220 8190 4141 810513 890805 1470 46 9.75 -0.1464 -1.5 0.817 0.017 0.430 1.3 0.588
4 9 1220 85690 41 41 BSOLOT 890605  BO2 45 8.8 0.775 8.8 0.561 0.000 0.104 0.7 1.000
4 9 020 78 90 41 4% TBDAIS BOOSDS D49 175 15.67 -0.225 -1.4 0.5¢5 0.000 0.027 6.4 0.929
4 9 020 819 4141 810413 BYDS05 3628 99 15.34 -0.35 -2.3 0.616 0.000 0.034 10.9  0.623
4 9 020 8650 4141 BSO4OT 890605 2234 -15  13.27 -0.3 -2.3 0.113 0.109 0.20% 15.1 0.441
10 3 0 & 7890 4141 731002 88111 S11 -20 11.59 -0.1578 -1.4 0,598 0.085 0,253 5.2 0.815
0 3 0 6 8190 4141 B11001 881114 413 -15  11.35 -0.625 -5.5 0.385 0.051 0.213 5.1 o0.827
10 3 0 6 8590 4141 BSO203 8B1114  32¢9 -4 9.725 ~0.45 -4.6 0.380 0.433 0.19%4 5.0 0.833
10 3 1220 7890 4141 781002 881114 555 12 10.51 -0.1367 -1.3 0.504 0.318 0.565 1.1 0.99¢
10 3 1220 8190 41 41 B11001 881114 435 15 10.75 =0.25 2.3 0.594 0.051 0.283 3.7 0.93)
10 3 1220 8590 41 41 860203 B8111& 336 0 9477  0.0925 1.0 0.193 1.000 1.000 3.3 0,953
10 3 020 7890 43141 7BI002 A1 R 17 NS -D.1458 -1,2 0,561 0,145 9,333 3.3 0.953
10 3 020 8190 4t 41 811001 881114 1143 -13 11.4 -D.4875 -4.3 0.451 0.095 0.278 5.8 0.759
10 3 020 8590 41 4% 850203 881114 900 -4 Q.48 -0.35  -3.7 0.271 0.433 0.194 5.0 0.833
112 0 & 7890 4141 780416 890605 2503 -73 - 18.6 -0.05833 -0.3 0.400 0.036 0.092 7.1 0.707
112 0 & 819 4141 810413 890605 1672  -44 18.5 -0.1458 -0.8 0.409 0.032 0.08% 20.2 0.507
112 0 & 8690 41461 860203 890605 1112 -8B 15.65 -0.3617 -2.3 0.243 0.454 0.566 27.1  0.167
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MONTH DEPTH YEAR STAT  FIRST LAST Page 27
RANGE RAMGE RANGE RANGE PATE DATE 0OBS $ MEDIAM SLOPE  TREND R1 4] P2 CHIZ2  PCHI2

112 1220 78690 41 41 780416 890605 3038 -81 9.7 -0,1292 -1.3 0.895 0.020 0©.501 8.4 0.993
112 1220 B1 90 41 41 810413 8905805 1905 -4 9.8 -0.1725 -1.8 0.834 0.002 0.345 10.4  0.974
112 1220 856 90 41471 B8&0203 890505 1228 &4 8.8 0.7125 8.1 G.604 0.000 0.118 15.3  0.807
112 020 7890 4141 780416 890505 7300 -192  14.63 -0,23 -1.6 0.590 0.000 0.029 15.7 0.787
112 020 8190 4t 41 810413 BR0505 4771 -115  13.45 -0.3625 -2.7 0.633 0.000 0.033 3.1 0.906
1192 020 8690 41 41 B50203 BP0605 3134 -22 12,1 -0.2917  -2.4 0.096 0.025 0.109 6.4 0.851
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APPENDIX H
Trend Analysis Plots

April-September, Onondaga Lake South Station Epilimnion

Agency D&S D&S UFI DOH
Depths (m) 0-6 0-6 0-6 o
Pariod 68-90 81-90 78-90 75-90
Temperature 1 5 9 12
Diss Oxygen 1 5 9 12
B8OD 1 5

Fld Conductivity 1 5 11
Lab Conductivity 11
Chlorides 5 9 11
Alkalinity 5 11
Lab pH 9 11
Field pH 2 6 11
Total Kjeldahl N 2 6

Organic N 3 7

Ammonia N 2 6

Nitrate N - 3 7 12
Nitrite N 3 7 12
Total P 9 12
Total Diss P 10

Total Inorg P 2 6

Sol Total Inorg P 2 6

Ortho P 2 6

Soluble Ortho P 10

Total N/TIP 4 8

Secchi Depth 3 7 9 12
Chlorophyll-a 3 7 10
Phaeopigments 3 7 10

Key to Plot Symbols:

h = 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)
pl 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)

symﬁol trend p1 p2
0 none >.1 >.1
: | increasing <.1 >
4 décreasing <1 >.1
f increasing <.1 <.1
l decreasing <.1 <.1







Onondaga L South — D&S Data - April-September — 0-6 Maters
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Onondaga L South — D&S Data - April-September ~ 0-6 Maters
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Onondoga L South - D&S Data - April-September — 0-6 Meters
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Onondago L South — D&S Data — April-September - 0-6 Meters
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Onondago Lake South — UFl - April-September 0—6
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Onondaga Lake South — DOH/DEC - April—-September — Surface
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