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Section 1.0
PURPOSE

The Cities of Rock Island and Moline, lliinois (Cities) are bounded on the north and or east by
the Mississippi River and on the south by the Rock River. For both communities, these Rivers
are ctritical environmental resources for their economic and recreational life and define the
aesthetic characteristics of the communities. Pool 15 of the Mississippi River is also the water
supply for both Cities.

In March 2005, the Cities began a Supplemental Environmental Project (SEP) to benchmark
water quality conditions at various locations in the Mississippi and Rock Rivers for 9 months of
the year (March — November) during a 2-year period (2005-2006). The SEP was developed to
document water quality conditions present in Pool 16 of the Mississippi River and the Rock
River adjacent to the Cities of Rock Island and Moline and the subsequent changes in water
quality that occur as the rivers flow through these urbanized areas. The goal of this study was
to address the following:

1) Does water from the Mississippi and Rock River meet appropriate lllinois State Water
Quality Standards?

2) Is water quality on the lllinois side of the Mississippi River significantly different then
water quality on the lowa side of the Mississippi River?

3) Does water quality in the Mississippi and Rock Rivers degrade significantly as the rivers
flow through the Cities?

4) lIs the variability in constituent loads upstream and downstream of the Cites on the
Mississippi and Rock Rivers significantly different?

The results of this SEP will supplement and enhance the findings of the previous studies
conducted in this area. The Cities are the largest urbanized area on the Mississippi River
between Minneapolis and St. Paul, Minnesota and St. Louis, Missouri. This water quality
maonitoring program could ultimately serve as the foundation to develop a comprehensive
regional water quality-monitoring program.
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Section 2.0
METHODOLOGY

During 2005 and 20086, monthly water quality monitoring was conducted upstream and
downstream from the Cities of Rock Island and Moline during a 9 month period of the year
(March — November). Discrete grab samples were collected at the following locations on the
Mississippi River:

e Upstream — Pool 15 (M1, M2, M3}, and
¢ Downstream - Pool 16 (M10, M11, and M12)

Discrete grab samples were also collected at three sampling locations on the Rock River:

e Upstream — R2 and R3, and
e Downstream — R1.,

These sampling locations are depicted on Figure 2.1.

All Mississippi and Rock River sample locations were accessed by boat and located using a
RTK Leica GPS with sub-centimeter accuracy. Surface samples were collected at each sample
location from a downstream position using a dip sampler or the direct method. Mid-depth
surface water samples were collected concurrently with the surface samples using a Kemmerer
bottle at two Mississippi River locations (M2 and M11) at approximately half the distance from
the surface to the riverbed, as determined by a depth finder. The surface and mid-depth grab
samples represent conditions at the time of sampling and do not account for temporal variations
in water quality.

2.1 SAMPLE TIMING

The Cities and Symbiont in collaboration with the United States Army Corps of Engineers
(USACE) in Rock Island established the travel times of river water within the monitored reaches,
and sample collection was generally conducted so that downstream samples were collected
from the approximate same parcel of water that was sampled at the initial upstream monitoring
location.

2.2 LABORATORY SAMPLE COLLECTION

Escherichia coli (E. coli) and fecal coliform samples were collected in sterilized sample bottles
and a new pair of disposable gloves was used at each sample location. Once the samples were
collected, they were transferred into clean laboratory-supplied sampie containers and fabeled
with an identifying sample number, location, date, sample depth. The initials of sampling
personnel were also recorded. The sample botties were sealed and immediately placed on ice
in a cooler and maintained at approximately 4°C from the time of sample collection until receipt
by the analytical laboratories. The lead technician of each sampling team coordinated sample
delivery to the various laboratories. The samples were delivered under proper chain-of-custody
procedures within 24 hours of collection. All samples were properly preserved and analyzed
within the appropriate holding time. The laboratory recorded temperature upon arrival at the
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laboratory and samples that required thermal preservation were refrigerated after sample
acceptance.

23 WATER QUALITY LABORATORY PARAMETERS

When received by the laboratory, the samples were logged into a logbook and/or laboratory
database. Maximum holding times before analysis were met, as stated in applicable laboratory
method standard operating procedures (SOPs). Parameters of particular concern because of
short maximum holding times included E. coli and fecal coliform analysis (24 hours for samples
not being collected for NPDES discharge compliance) and carbonaceous biochemical oxygen
demand; nitrate, and nitrite (48 hours).

Laboratory analytical parameters included:

E. coli,

Fecal coliform,

Chlorophyll a,

Total Kjeldah! nitrogen {TKN3},
Nitrate as nitrogen (NOs-N),
Nitrite as nitrogen (NO.-N),
Ammonia as nitrogen (NH3-N),
Orthophosphorus,

Total phosphorous (TP),

Total suspended solids (TSS),
Total dissolved solids (TDS),
Volatile suspended solids (VSS),
Five-day carbonaceous biochemical oxygen demand (CBOD;), and
Chloride.

YO¥F ¥ ¥ WV ¥V ¥V ¥ ¥V ¥V V¥V Y Y Y

Surface water quality samples were also analyzed for totai and dissolved Resource
Conservation and Recovery Act (RCRA) metals and total and dissolved, copper, nicke!l and zinc
during the first three sampling events in 2005, but were not analyzed during the 2006 monitoring
events. The metals analyses were eliminated from the sampling plan after the September 7,
2005 sampling event because metals were not detected in any sample prior to that time.

2.4  FIELD WATER QUALITY PARAMETERS

An YSI 650 MDS water quality meter was used to measure five instream water quality
parameters and included:

water temperature,

specific conductivity,

dissolved oxygen (DO} concentration
DO percent saturation, and

pH.

Y ¥ ¥V V¥V VY

River depth was determined with a depth finder. Water velocity was measured with a
velocimeter.
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2.5 DECONTAMINATION PROCEDURES

All sampling equipment was decontaminated before collecting the first sample and between
successive sampling locations by washing with a trisodium phosphate solution (or equivalent)
followed by two distilled water rinses. Equipment blanks were collected to verify the proper level
of decontamination.

2.6 LOAD CALCULATIONS

Water is called the “universal solvent,” since many common substances are easily dissolved in
water. Other substances, such as suspended solids do not dissolve in water, but are often
present in water or wastewater discharges (effluent). Pollutants which are either dissolved or
suspended in water are often measured or expressed in terms of “concentration,” typically
milligrams per liter {mg/L} or micrograms per liter (ug/L). Concentrations alone do not
accurately describe conditions in the Mississippi and Rock Rivers, because concentrations do
not take into account the volume of water that the sample represents and the subsequent mass
of poliutant. Constituent of concern loadings in this study were calculated using the foliowing
equation:

Daily flow at sampling station (L/day) x Constitusnt concentration (ma/L) = Constituent load (mg/day)
The methodology used to determine daily flow at each sampling station is presented below.
Mississippi River

The daily flow at each sampling location upstream of the Cities on the Mississippi River (M1,
M2, and M3) were estimated by dividing the USACE gauge flow data from Pool 14 by three.

Daily flow at each sample location on the Mississippi River downstream of the Cities (M10, M11,
and M12) were estimated by adding together the following flows:

Flow from Pool 14,

Estimated Rock River flow at R1,

Flow from the Duck and Crow Creeks, and

Daily effluent flow from the Cities to the Mississippi River.

and then dividing by three,

Rock River

Minor differences in concentrations of constituents between R2 and R3 (upstream Rock River
sampling locations) were generally not significant (Appendix A.1); therefore, the concentrations

were averaged between the stations to calculate upstream daily loads. For the purpose of this
report, the averaged loads at R2 and R3 will be referred to as R2R3Avj.
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Daily flow rates at the upstream and downstream sample locations on the Rock River were
calculated by first determining the flow (cubic feet per second; cfs) per square mile (mi®} of
watershed at the gage station at Joslin, lllinois the day before sampling. The flow was then
multiplied by the square miles of watershed contributing to R2R3Avj and R1 (Figure 2.2). The
daily effluent discharge flow of the South Moline Wastewater Treatment Plant (WWTP) was
added to the flow rate at R1.

2.7 DATA QUALITY OBJECTIVES

Data Quality Objectives are qualitative and quantitative statements, which specify the quality of
the data required to support decisions made during the SEP, and are based on the end uses of
the data to be collected. As such, different data uses may require different levels of data quality.
There are five analytical fevels that address various data uses and the QA/QC effort and methods
required to achieve the desired level of quality. The analytical data generated by the collection of
surface water samples during the SEP was of DQO Level 1(field parameters) and 3 (laboratory
parameters) which are defined below.

» Screening (DQO Level 1): This level provides the lowest data quality but the most rapid
results. It is often used for health and safety monitoring at the site, initial site
characterization to locate areas for subsequent and more accurate analyses, and for
engineering screening of alternatives. These types of data include photoionization
detector readings, surface water dissolved oxygen and temperature, and other data
generated with real-time, on-site monitoring equipment.

¢ Engineering (DQO Level 3): This level provides an intermediate level of data quality and
is used for site characterization. Engineering analyses may include mobile laboratory
generated data and some analytical laboratory methods (e.g., laboratory data with quick
turnaround used for screening but without full quality control documentation).

2.8  STATISTICAL WATER QUALITY ANALYSIS

Limitations exist when using common parametric statistical methods to analyze environmental
datasets. Environmental datasets are generally relatively small and lack replication, although
field duplicates were collected at select monitoring locations to fulfill quality assurance/quality
control {(QA/QC) protocols. Several statistical models have been developed for situations where
the collection of replicate samples over long periods of time is impractical, such as the dataset
compiled during this study. According to the SAS Institute (1999), “the most cost-beneficial of
statistical methods for quality and productivity improvement is statistical design of experiments
(DOE)". Full factorial statistical modeling is the most conservative DOE design and has been
shown to be effective in modeling surface water quality (Symbiont, 2006 and Koltz et al., 2006).

Step 1 — Analysis of Variance Modeling

When the data for a particular constituent are fit to a DOE model, an analysis of variance
(ANOVA) is performed to determine the significance of the model. If the p-value of the ANOVA
was less than 0.10 (o= 0.10), it was concluded that there was significant variation in the data. A
p-value of 0.10 equates to a 90% confidence level, which was determined to be a proper level of
certainty for the project goals. If this p-value condition was met, then each factor and factor-
cross in the mode! was tested by pair-wise multiple comparisons using the a Student T-test or
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Tukey-Kramer Honest Significant Difference to determine which factor level contributed to
significant variation within the dataset. Factors and factor levels are summarized in the
following table:

River and Depth Factor Factor Levels
Year 2005, 2006
Month Mar., Apr., May., June, July,
Mississippi River — Surface Aug., Sept., Oct., Nov.
Vertical Transect Left, Center, Right

Stream Positon | Upstream, Downstream

Year 2005, 2006

Mar., Apr., May., June, July,
1 Aug., Sept., Oct., Nov.

am Position -~ am, D

Mississippi River — Mid-depth | Month

o Mar., Apr., May., June, July,
Rock River — Surface Month Aug., Sept., Oct., Nov.
Strearn Position Upstream, Downstream

~ To analyze data in this study, full factorial DOE models for E. cofi and fecal coliform were built in

JMP Version 6.0 (SAS Institute, Cary, NC) to test the hypothesis that loads of a particular water
quality parameter were the same at the sampling locations during each of the sampling events
on the Mississippi or Rock Rivers. With this type of statistical model, samples are collected
under a stringent orthogonal sampling plan so data can be analyzed at every combination of
factor level.

Individual constituent loads on the Mississippi and Rock Rivers were generally not normally
distributed; therefore, loads were log-transformed prior to statistical modeling in JMP. A
description of each DOE modei and factors used in each model are presented in Sections 4.3.1,
4.3.2, and 4.3.3. Details regarding the statistics utilized in this report and leverage plots for
each analysis can be found in Appendix A.

2.8.1 Statistical Definitions

Beyond the common descriptive statistics (mean, median, geometric mean, standard deviation,
and variance) several other descriptive statistics were calculated and used to describe
constituents in the Mississippi and Rock Rivers. One-half of the detection limits was used in the
analysis when the constituent concentrations were below the detection limit. Additional
descriptive statistics used to describe environmental data includes the following:

Statistics to describe and test distributions

« The Shapiro-Wilk W-test is used to determine if a dataset is normally distributed. If
the p-value is less than 0.05, the dataset does not follow a normal distribution. This
analysis was used multiple times throughout this investigation, first to determine if loads
and concentrations were normally distributed and secondly to determine if the DOE
models adequately fit their respective datasets.
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¢ Kolmogorov’s D is used to determine if a dataset is log-normally distributed. If the
p-value associated with the test is greater than 0.05, the dataset does not follow a log-
normat distribution.

Statistics to describe and compare variance

e The ANOVA regression of the DOE model requires that the standard deviations be equal
between factors. Since this is highly unlikely, the model calculates a pooled standard
deviation (weighted average) between the factors. This calculation is represented in the
ANOVA model as the Root Mean Square Error. The multiple comparisons described
above also calculate a pooled standard deviation between factor levels.

s The Levene test (Levene, 1960) was used to determine if variances are homogeneous
between factor levels of a given constituent. A corresponding p-value less than 0.05
indicates the variances are unequal at a 95% confidence level.

Statistics to Describe Model Fit

e I’ is a descriptive statistic often used to explain how well a model fits a dataset. The 2
value estimates the proportion of the variation in the response around the mean that can
be attributed to terms in the model rather than to random error. An r* of 1 indicates there
is a perfect fit and all the errors are zero. An r* of zero indicates that the fit predicts the
response not better than the overall response mean.

Statistics Used in Multiple-Comparison Tests

¢« The Tukey-Kramer Honest Significant Difference (Tukey HSD) test was described by
Tukey (1953) and Kramer (1956). The test was used in this study to determine which
factor levels are significantly different from each other when the factor consisted of more
than two levels such as vertical transect (right, center and left).

» The Student T-test was used in this study to determine if factor levels are significantly
different from each other when the factor consisted to two levels such as stream position
{(upstream, downstream).
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Section 3.0
EVALUATION CRITERIA

Water Quality samples from the Mississippi River in this study are subject to four Hlinois
standards: General Use Water Quality Standard as defined in Title 35 of the llinois
Administrative Code (35 IAC), Sections 302.204 - 302.207 and 302.209; Numeric Standard for
Chemical Constituents {Acute) as defined in 35 JAC 302.208 and 35 JAC 302.121; Numeric
Standard for Chemical Constituents (Chronic) as defined in 35 IAC 303.208; and Site Specific
Water Quality Standards as defined in 35 IAC 303.331. In addition, water quality samples taken
upstream of Rock Island {M1, M2, and M3) are subject to lllinois Public and Food Processing
Water Supply Standards as defined in 35 {AC 302.301.

Water Quality samples from the Rock River in this study are subject to three llinois standards:
General Use Water Quality Standard as defined in 35 |AC 302.204 — 302.207 and 302.209;
Numeric Standard for Chemical Constituents (Acute) as defined in 35 |AC 302.208 and
302.121; and Numeric Standard for Chemical Constituents (Chronic) as defined in
35 [AC 303.331.
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Section 5.0
SUMMARY AND RECOMMENDATIONS

SUMMARY

The following conclusions were made from the SEP investigation:

in general, the water quality samples collected on the Mississippi and Rock Rivers both
upstream and downstream of the Cities of Rock Island and Moline during 2005 and 2006
as part of the SEP met the appropriate lllinois state water quality standards with the
following exceptions:

o pH was exceeded during 3 of 18 sampling events on the Mississippi River,

o Fecal coliform concentrations exceeded water quality standards during 4 of 18
sampling events of the Mississippi River,

o pH was exceeded during 5 of 18 sampling events on the Rock River and

o Fecal coliform concentrations exceeded water quality standards during 1 of 18
sampling events on the Rock River,

Nutrient and fieid water quality parameters followed trends typical of surface water
flowing through large urbanized areas.

The results suggest that E. cofi and fecal coliform loads in the Mississippi River surface
water appear to be unequally distributed across the River. The E. colfi loads on the left
(inois) side of the Mississippi River were not significantly different from the center
{(navigational channel), but were significantly less than loads on the right (lowa) side,
which generally supports conclusions from prior water quality studies (Symbiont, 20086).
The data indicates that water quality on the lllinois side of the Mississippi River is
significantly different than the lowa side.

Loads of E. cofi and fecal coliform in surface water in the Mississippi River are
significantly greater downstream of the Cities compared to upstream.

Loads of E. coli and fecal coliform in mid-depth water in the Mississippi River did not
increase significantly downstream of the Cites when compared to upstream.

Loads of E. coli and fecal coliform downstream of the Cities in the Rock River did not
increase significantly compared to upstream.

Variation in constituent loads in surface water of the Mississippi River noted downstream
of the Cities was not significantly different than variation noted upstream of the Cities
with the exception of Chlorophyll A, Nitrite, CBOD, TSS, and VSS.

Variation in constituent loads in surface water of the Rock River noted downstream of
the Cities was not significantly different than variation noted upstream of the Cities.
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5.2 RECOMMENDATIONS

Future water quality studies conducted on the Mississippi and Rock Rivers in the vicinity of the
Cities should include an assessment of various inputs from different land uses. Load
contributions related to storm water should also be evaluated.

In addition, efforts should be made to refine the method used to calcuiate the daily flow
downstream of the Cities. The method used to calculate the flow in this study relies on adding
together known and or estimated inputs to the Rivers as they flow through the Cities. However,
a more accurate method for determining flow would be to develop and calibrate a rating curve,
that could correfate river stage to flow.
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APPENDIX A
STATISTICAL OUTPUT

COMPARISON OF CONCENTRATIONS AT SITES
A.1: R2 and R3

FULL FACTORIAL ANALYSIS RESULTS
A.2: Mississippi River Surface Water
A.3: Mississippi River Mid-Depth
A.4: Rock River

QA/QC CALCULATIONS FOR FIELD DUPLICATES AND
CORRESPONDING SAMPLES

A.5: Sample Location M-1

A.6: Sample Location M-10

COMPARISON OF LOAD VARIABILITIES IN SURFACE
WATER UPSTREAM AND DOWNSTREAM OF THE CITIES
A.7: Mississippi River
A.8: Rock River



Leverage plots can be used to aid in model interpretation by graphically illustrating the
significance of the model and factors within the model. Leverage plots were described by Salt
{1990) and indicate for each point what the residual would be both with and without the effect in
the model. The illustration below shows a general leverage plot.

Model Residual

Mean

Residual
constrained by
the hypathesis

The distance from the datapoint (black circle) to the model line of fit (red line} shows the actual
residual. The distance from the datapoint to the line of the mean (blue line) shows what the
residual error would be without the effect in the model. In other words, the mean line in this
leverage plot represents the model where the hypothesized value of the effect is constrained to
zero.

Leverage plots contained in Appendix A, are shown with 95% confidence curves, which can be
used to indicate if the test is significant. The iliustration below shows three general leverage
plots including confidence intervals of the model line of fit with varying degrees of factor
significance. If the confidence interval region between the curves contains the horizontal mean
(blue line), then the effect of the factor is not considered to be significant. A p-value is given
with each leverage plot to aid in interpretation.
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Appendix A-1

Comparison of Concentrations at Sample Sites
R2 and R3






Appendix A.1

Compariscn of Concentraticns at Sample Sites

Matched Pairs
Difference: E. Coli R2-E. Coli R2

R2 and R3
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Maiched Pairs
Difference: Chior A R3-Chlor A R2
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Correlation 0.93785

Wilcoxon Sign-Rank
Chior A R3-Chior A R2

Test Statistic -5.000
Prob > {z| 0.792
Prob > z 0.604
Prob<z 0.396
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Matched Pairs
Difference: TKN R3-TKN R2
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Test Stafistic -4.000
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Matched Pairs
Difference: Nitrate R3-Nitrate R2
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Wilcoxon Sign-Rank
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Test Statistic -46.000
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Matched Pairs

Difference: Nitrite R3-Nitrite B2
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Wilcoxon Sign-Rank
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Test Statistic
Prob > |2
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Matched Pairs
Difference: Ammonia R3-Ammonia R2
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Upper95% Prob <t
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Wilcoxon Sign-Rank
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Test Statistic 0.000
Prob > |z 1.000
Prob > z 0.500
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Matched Pairs

Difference: Ortho P R3-Ortho P R2
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Wilcoxon Sign-Rank

Test Statistic
Prob > iz
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Prob < z
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Matched Pairs

Difference: Total P R3-Total P B2
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Wilcoxon Sign-Rank

Test Statistic
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Prob >z
Prob <z
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Maiched Pairs
Difference: TSS R3-TSS H2
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Wilcoxon Sign-Rank
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Test Statistic 30.500
Prob > {z] 0.198
Prob >z 0.098
Prob <z 0.902
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Matched Pairs

Difference: V55 R3-VSS R2
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Matched Pairs
Difference: TDS RH3-TDS R2
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Wilcoxon Sign-Rank
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Prob <z 0.187
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Matched Pairs
Difference: CBOD R3-CBOD R2
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Matched Pairs
Difference: DO R3-DO R2
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Matched Pairs

Difference: Sat R3-5at R2
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Matched Pairs

Difference: SC R3-5C R2
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Matched Pairs

Difference: Temp R3-Temp R2
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Wilcoxon Sign-Rank

Test Statistic
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Matched Pairs
Difference: pH R3-pH R2
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Matched Pairs
Difference: TBa R3-TBa R2
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Appendix A-2

Full Factorial Analysis Results
Surface Loads of E. Coli and Fecal Coliform
on the Mississippi River






Surface Loads of E. Coli and Fecal Coliform on the Mississippi River

Least Squares Fit
Response E.Coli Loads
Whaole Model

Actual by Predicted Plot
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Year Leverage, P<.0001

Least Squares Means Table

Level Least Sq Mean Std Error
2005 12.895951 0.04374031
2008 13.162101 G.04374031
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Month Leverage, P<.0001

LSMeans Differences Tukey HSD
a=0.050 Q=3.26851

Level Least Sg Mean
March A 13.442470
August A B 13.266757
July A B 13.201928
May A B 13.157248
April A B 13.119583
June A B C 13.017670
Octeber B C D 12.868623
September cC D 12.603479
November D 12.5B3476

Levels not connected by same letter are significantly different,
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Lateral Transect
Leverage Plot
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Year‘Month
Leverage Plot

16

t
[41)
|

E.Coli Loads
Leverage Residuals
I

! T T T T ]
124126 128 1+ 132134 13.6 13.8 14.0
Year*Monin Leverage, P<.0001

LSMeans Differences Tukey HSD
a=0.050 Q=3.71241

Level l_east 5q Mean
2006,March A 13.940501
2006,May A B 13.686725
2006, August A B C 13.499477
2008,July A B C 13.445495
2005, Aprit A B C D 13.345370
2005,0ctober A B C D E 13.280302
2006,June B C D E F 13.157290
2005, August B C D E F G 13.034037
2005,July C D E F G 12.958361
2005,March C D E F G 12.944438
2006,Apri C D E F G 12.893796
2005,June C D E F G 12.878049
2006,September D E F G 12.755257
2005,May E F G 12.627771
2008,November E F G 12.623423
2005, Nevember F G 12.543529
2008,0ctober G 12.456944
2005,September G 12.451701

Levels not connected by same letter are significantly different.
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Month*Laterail Transect
Leverage Plot
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Leverage, P=0.0001

LSMeans Differences Tukey HSD
a=0.050 Q=3.95521

Level Least Sg Mean
August, Right A 14,205703
Juty,Right A B 13.064571
May,Right A B C 13.556959
March,Right A B C D 13.468763
March,Center A B C D 13.444298
March,Left A B C D 13.414348
April,Right A B C D E 13.379713
June,Right A B C D E ) 13.316086
April,Left B C D E F 13.199673
June,Left 8 ¢ D E F 13.153874
May,Cenier B C D E F 13.120021
October,Right C D E F 12.802725
October,Center C D E F 12.8B0874
July,Left C D E F 12.868300
August,Left C D E F 12.857921
September,Right C D E F 12.827324
October,Left C D E F 12.822170
May,Left C D E F 12.794783
April,Center C Db E F 12.779362
July,Center cC D E F 12.772913
August,Center C D E F 12.736648
September,Left cC D E F 12.65B8363
November,Center D E F 12.652135
November, | eft b E F 12.608112
June,Center D E F 12.583048
November,Right E F 12.490180
September,Center F 12.324749

Levels not connected by same lstter are significantly different.
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Year*Stream Position
Leverage Plot
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LSMeans Differences Tukey HSD
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Level Least Sq Mean
August, Downstream A 13.945921
Juiy, Downstream A B 13.741619
March,Downstream A B C 13.495907
March,Upstream A B C D 13.389032
May, Downstream A B C D E 13.301075
June,Upstraam B C D E F 13.158616
Aprit, Upstream B C D E F 13.127279
Aprii, Downstream B C D E F G 13.111887
October,Downstream C D E F G 13.030709
May,Upstream C D E F G 13.013420
June,Downstream C D E F G 12.876723
November,Downstream D E F &G 12.730710
September,Downstream D E F &G 12.717484
October,Upstream D E F &G 12,706537
Juty,Upstream E F G 12.662237
August, Upstream F G 12.587593
September, Upstream F G 12.489473
November,Upsiream G 12.436241

Levels not connected by same letter are significantly different.
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Lateral Transect*Stream Position
Leverage Plot
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Levals not connected by same letter are significantly different.
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Residual E.Coli Loads

Normal(4.6e-15,0.20611)

Quantiles

100.0% maximum 0.5243
99.5% 0.5243
97.5% 0.4513
90.0% 0.2825
75.0% quartile 0.1402
50.0% median 1.8e-15
25.0% quartite -0.1402
10.0% -0.2625
2.5% -0.4513
0.5% -0.5243
0.0% minimum -0.5243
Moments

Mean 4.589e-15
Sid Dev 0.2061104
Std Err Mean 0.019833
upper 95% Mean 0.03931€86
lower 95% Mean -0.039317
N 108

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location g 4.589e-15 -0.039317 0.0393166
Dispersion o) 0.2061104 0.1818085 0.237971

Goodness-of-Fit Test
Shapiro-Witk W Test

W Prob<W
0.994958 0.9648

Note: Ho = The data is from the Normal distribution. Smail p-vaiuas reject Ho,
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Response Fecal Coliform Loads
Whoie Model
Actual by Predicted Plot
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P<.0001 R3g=0.74 RMSE=0.467

Summary of Fit

RSquare 0.738285
ASquare Adi 0.518045
Root Mean Sguare Esror 0.467028
Mean of Response 13.14808
Observations {or Sum Wgts) 108
Analysis of Variance

Source DF Sum of Squares
Model 49 35.874219
Errar 58 12.650658

C. Total 107 48.524877

Hesidual by Predicted Plot
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1.0~

bt
ey
I

Fecal Coliform
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12.513.0 135 14,0 145 15.0 15,5 16.0
Fecal Coliform
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Year
Leverage Plot
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Fecal Cotiform Loads

i i 1 H 1 [
12,95  13.08 <« 1315 13.25 13.35

Year Leverage, P=0.0015

Least Squares Means Table

Levet Least 5g Mean Std Error
2005 12.988085 0.06355441
2006 13.298097 0.06355441
Month
Leverage Piot
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15.5+
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% 8 15.0-
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o -
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O =135+
g 2
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Month Leverage, P=0.0008

LSMeans Differences Tukey HSD
0=0.050 0=3.22171

Level Least Sq Mean
March A 13.478034
August A 13.388610
June A 13.304581
Cctober A 13.300857
April A B 13.196524
May A B 13.112889
July A B 13.080280
November A B 12.868898
September B 12.602257

Levels nof connected by same letter are significantly different.
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Lateral Transect
Leverage Plot
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LSMeans Differences Tukey HSD
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Level Least Sq Mean
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Levels not connected by same letter are significantly different.
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Least Squares Means Table

Level Least Sq Mean
Upstream 12.984525
Downstream 13.311637
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Year*Month
Leverage Plot
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Year*Stream Position
Leverage Piot
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Lateral Transect*Stream Position
Leverage Plot
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LSMeans Differences Tukey HSD
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Right,Downstream
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Left,Upsiream
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Levels not connected by same ietter are significantly different,
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Distributions
Residual Fecal Coliform Loads

Normal{3.1e-15,0.34385)

Quantiles

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

Moments

Maan
Stid Dev

maximum

quartile
median
quartile

minimum

Std Err Mean
upper 95% Mean
iower 95% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type
Location
Dispersion

Goodness-of-Fit Test

H
c

Shapiro-Wilk W Test

w

0.982985

1.258
1.259
0.720
0.366
0.218
0.024
-0.268
-0.434
-0.648
-1.019
-1.019

3.092e-15
0.3438465
0.0330866
0.0655304
-0.06559
108

Estimate
3.082e-15
0.3438465

Prob<W
0.1839

Lower 95% Upper 95%
-0.06559 0.0655904
0.3033045 0.3969983

Note: Ho = The data is from the Norma distribution. Smalt p-values reject Ho.
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Appendix A-3

Full Factorial Analysis Resuits
Mid-Depth Loads of E. Coli and Fecal Coliform
on the Mississippi River






Appendix A3
Fuil Factorial Analysis Results
Mid-Depth Loads of E. Coli and Fecal Coliform on the Mississippi River

Least Squares Fit
Response E. Cali Loads
Whole Model

Actual by Predicted Plot
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P=0.205 RSq=0.86 RMSE=0.4405

Summary of Fit

RSquare 0.B56004

RSouare Adj 0.370413

Root Mean Square Error 0.44045

Mean of Response 12.84878

Observations (or Sum Wgts) 36

Analysis of Variance

Source DF Sum of Sguares Mean Square F Ratio
Modei 27 9.232684 0.341851 1.7627
Error 8 1.551972 0.193997 Prob > F
C. Total 35 10.784656 0.2050

Residual by Predicted Plot
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Month
Leverage Plot
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| T T
120 122 124 .76 128 130 132 134

Least Squares Means Table

Level Least 3q Mean Std Error
April 13.112976 0.22022518
August 12.509527 0.22022518
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June 12.952328 022022518
March 13.297015 (0.22022518
May 13.150164 0.22022518
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Maan
13.1130
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Least Squares Means Table
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Leverage Plot

Least Sq Mean Std Error
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Month*Year Leverage, P=0.1488
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Year Stream
Leverage Plot
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Residual E. Coli Loads

0.6-.

Normal{-2e-15,0.21058}

Quantiles

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

Moments

Mean
Std Dev

maximum

quartile
median
quartite

rinimum

Std Err Mean
upper 95% Mean
lower 85% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type
Location
Dispersion

Goodness-of-Fit Test

7]
o

Shapiro-Wilk W Test

0.9

W
40802

0.5048
0.5046
0.5046
0.2487
0.1002
-2e-15
-0.1092
-0.2487
-0.5046
-0.5046
-0.5046

-2.37e-15
0.2105755
0.0350959
0.0712485
-0.071249
36

Estimate
-2.37e-15
0.2105755

Prob<W
0.0542

Lower 95% Upper 95%
-0.071249 0.0712485
0.1707939 0.2746828

Note: Ho = The data is from the Normal distribution. Small p-vaiues reject Ho.
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Response Fecal Coliform Loads

Whole Model
Actual by Predicted Plot
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P=0.1766 RSq=0.86 RMSE=0.3500

Summary of Fit

RSquare 0.864258
RSquare Acj 0.40613
Root Mean Sguare Error 0.350903
Mean of Response 13.07544
Observations {or Sum Wgts) 36

Analysis of Variance

Source DF Sum of Sguares
Model 27 6.2718347
Error 8 0.9850635
C. Total 35 7.2568981
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October 13.398777 0.17545151
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Year*Stream
Leverage Plot
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Residual Fecal Coliform Loads

Normal(3e-15,0.16776}
Quantiles

100.0% maximum
99.5%

97.5%

90.0%

75.0% quartite
50.0% median
25.0% Quartile
10.0%

2.5%

0.5%

0.0% minimum

Moments

Mean

5td Dev

Std Err Mean
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N

Fitted Normal

Parameter Estimates

Type Parameter
Location H
Dispersion oy

Goodness-of-Fit Test

Shapiro-Wilk W Test

W
0.976080

0.3275
0.3275
0.3275
0.2593
0.0842
4.4e-15
-0.0942
-0.2583
-0.3275
-0.3275
-0.3275

2.961e-15
01677637
0.0279606
0.05678631
-0.056763

36

Estimate
2.961e-15
0.1677637

Prob<wW
0.6125

Lower 95% Upper 95%
-0.056763 0.0567631
0,1360701 0.2188374

Note: Ho = The data is from the Normat distribution. Small p-values reject Ho.
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Full Factorial Analysis Resulis
Surface Loads of E. coli and Fecal Coliform
on the Rock River






Full Factorial Analysis Results
Surface Loads of E. coli and Fecat Coliform on the Rock River

Least Squares Fit
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Whole Model

Actual by Predicted Plot
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Summary of Fit
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Analysis of Varlance
Source DF Sum of Squares
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LSMeans Differences Tukey HSD
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June B 12.184784
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Levels not connected by same letter are significantly different.
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Residual E. coli Loads

Normal{-Be-16,0.21285)

Quantiies

100.0% maximum 0.3565
99.5% 0.3565
97.5% 0.3565
90.0% 0.2984
75.0% guartile 0.1778
50.0% median -8e-16
25.0% guartile -0.1778
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Parameter Estimates
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Location p -8.38e-16 «0.072019
Dispersion a 0.2128523 0.1726406

Goodness-of-Fit Test
Shapiro-Witk W Test

W Prob<\W
0.956388 0.16860

Note: He = The data is from the Normal distribution. Small p-values reject Ho.
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Whole Model
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g5
11.54
11.0 T T T
12.0124 12,2 12.3 124 12,5 126 127 12.8
Year Leverage, P=0.0005

Least Squares Means Table

Level Least Sq Mean Std Error Mean
2005 12.075751 0.07966285 12.0758
2006 12717784 0.07966285 12,7178
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Stream
Leverage Plot
14.5

14.0-
13.5

13.0+

T =

12.0

Fecal Coliform Loads
Leverage Residuals

11.5m

1.0 S D e s s
12375 12.385. 12.395 12405 12418~

Stream Leverage, P=0.7157

Least Squares Means Table

Level Least Sq Mean Std Error Mean
Upstream 12.375509 0.07966285 12.3755
Downstream 12.418027 0.07966285 12.4180

Month*Year
Leverage Plot
14.5

14.0-
13.5

13.0-

12.5+
12049 %

Fecat Coliform Loads
Leverage Residuals
=
W

1.5

1.e i j T i T
12.0 125 130 135 140 145

Month*Year Leverage, P=0.0206

Month*Stream
Leverage Plot
14.5

14.0-
13.5-

13.0+
12.5~

12.0

Fecal Coliform Loads
Leverage Residuals

3 i
12.0 2.5 13.0 135

Month*Stream
Leverage, P=0.2483
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Year*Stream
Leverage Plot

14.5
14.0+
13.5

3.0
12.56m

12.0+

Fecal Cofiforrn Loads
Leverage Residuals

11.5+

1.0 ,

! ¥ i i T t
12.012.1 12.212.3 124125126 12.7 12.8

Year*Stream

Leverage, P=0.8393
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Residual Fecal Coliform Loads

-

Neormal{9.4e-16,0.16159)

Quantiles

100.0% maximum 0.2653
93.5% 0.2653
97.5% 0.2653
90.0% 0.1992
75.0% gquartiie 0.1652
50.0% median 3.6e-15
25.0% quartile -0.1652
10.0% -0.1992
2.5% -(.2653
0.5% -0.2653
0.0% minimum -0.2653
Moments

Mean 9.375e-16
Std Dev 0.1615858
5td Err Mean 0.026931
upper 85% Mean 0.0546728
lower 95% Mean -0.054873
N 38

Fitted Normal
Parameter Estimates

Type Parameater Estimate Lower 85% Upper 95%
Location u 9.375e-16 -0.054673 0.0546728
Dispersion a 0.1615858 0.1310592 0.2107786

Goodnass-of-Fit Test
Shapiro-Wilk W Test

W Prob<\W
0.932772 0.0304

Note: Ho = The data is from the Normat distribution. Small p-vaiues reject Ho.
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Appendix A5

QA/QC Calculations for Field Duplicates and Corresponding Samples

Distributions Sample Type=FD

E. coli

250

150
100

50

3004

200

Normai{64.6875,81.5571)

Quantiles

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.8%
0.0%

Moments

Mean
Sid Dev

maximum

quartiie
median
quartile

minimum

Sid Err Mean
upper 85% Mean
lower 95% Mean

N

Fitted Normal
Parameter Estimates
Type

Location H
Dispersion g

Goodness-of-Fit Test

Parameter

Shapiro-Wik W Test

W

0.697524

280.00
280.00
280.00
252.00
82.50
40.00
10.00
8.50
5.00
5.00
5.00

64.6875
B1.557112
20.389278
108.14822
21228783

16

Sample Location M-1

Estimate Lower 35% Upper 95%

64,6875 21.228783 108.14622

81.567112 60.246635 126.22523

Prob<W
0.0002

Note: Ho = The data is from the Normal distribution. Small p-vaiues reject Ho.
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Fecal Coliform

[
Nermal{88.1333,85.607)
Quantiles
100.0% maximum 330.00
99.5% 330,00
97 .5% 330.00
90.0% 270.00
75.0% quartiie 82.00
50.0% median 64.00
25.0% quartile 40.00
10.0% 18.20
2.5% 5.00
0.5% 5,00
0.0% minimum 5.00
Moments
Mean 88133333
Std Dev 85.606965
5td Err Mean 22.103623
upper 95% Mean 135.54089
lower 95% Mean 40.725777
N 15
Fitted Normai
Parameter Estimates
Type Parameter Estimate Lower 95% Lipper 85%
Location v 88.123333 40.725777 135.54089
Dispersion s) 85.606965 62.675135 135.01066

Goodness-cf-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.731918 0.0006

Note: Ho = The data is from the Normal distributicn. Small p-valuss reject He.
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Chior A

[r—

Normal{46.5882,38.759)

Quantiles
100.0% maximurn 130.00
99.5% 130.C0
97.5% 130.00
90.0% 114.00
75.0% quartiie 73.50
50.0% median 36.00
25.0% quartile 13.50
10.0% 10.80
2.5% 6.00
0.5% 6.00
0.0% minimum 6.00
Moments

i Mean 48.588235
Std Dev 38.758965
Std Err Mean 9.4004298
upper 95% Mean 66.516256
lower 95% Mean 26.660214
N 17

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location H 46.588235 26.660214 66.516256
Dispersion a 38.758965 2B.866508 58.988391

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.868946 0.0211

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Normal(1.21708,0.54938)

Quantiles

100.0% maximum 3.0000
99.5% 3.000C
97.5% 3.0000
90.0% 1.8800
75.0% guartile 1.5000
50.0% median 1.1000
25.0% quartile 0.8500
10.0% 0.7800
2.5% 0.7000
0.5% 0.7000
0.0% minimum 0.7000
Moments

Mean 1.2170588
Std Dev 0.5483833
Std Err Mean 0.133245
upper 5% Mean 1.4885257
lower 95% Mean (.434592
N 17

Fitted Normal
Parameter Estimates

Typs Parameter Estimate Lower 5% Upper 95%
Location v 1.2170588 0.934582 1.4995257
Dispersion ) 0.5493833 0.4091641 0.8361224

Goodness-of-Fit Test
Shapira-Wilk W Test

W Prob<W
0.757654 0.0006

Note: Ho = The data is from the Normal distribution, Small p-vafues reject Ho.
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Nitrate

Normal{1.86412,1.61538)

Quantiles

100.0% maximum 5.4000
90.5% 5.4000
97.5% 5.4000
80.0% 4.8400
75.0% quartife 2.9500
50.0% madian 1.3000
25.0% quartile 0.4850
10.0% 0.1000
2.5% 0.1000
0.5% 0.1000
0.0% minimum 0.1000
Moments

Mean 1.8641176
Std Dev 1.6153756
Std Err Mean 0.3917861
upper 895% Mean 2.6946671
iower 95% Mean 1.0335682
N 17

Fitted Normai
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location u 1.8641176 1.0335682 2.6946671
Dispersion g 1.6153756 1.203083 2.4584888

Goodness-of-Fit Test
Shapirc-Witk W Test

W Prob<W
0.908824 0.00959

Note: Ho = The data is from the Normal distribution. Smalf p-values rejact Ho.
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Nitrite

]
Normat(0.03794,0.03833)
Quantiles
100.0% maximum 0.12500
99.5% 0.12500
97.5% .12500
90.0% 0.12500
75.0% quartile 0.05000
50.0% median 0.02000
25.0% quartite 0.01000
10.0% 0.01000
2.5% 0.01000
0.5% 0.01000
0.0% minimum 0.01000
Moments
Mean 0.0379412
Sid Dev 0.0383267
Sid Err Mean 0.0092956
upper 85% Mean 0.0576469
lower 85% Mean 0.0182354
N 17
Fitted Normal
Parameter Estimates
Type Parameter Esfimate Lower 95% Upper 95%
Location u 0.0379412 0.0182354 0.0576469
Dispersion o 0.0383267 0.0285445 0.0583305
Gocdness-of-Fit Test
Shapiro-Wilik W Test
W Prob<\W
(0.713946 0.0002

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Ammonia

0.15-8

0.1

C.05

Normai(0.05382,0.04557)

Quantiles

100.0% maxtmum 0.16000
99.5% 0.16000
97.5% 0.16000
90.0% 0.13600
75.0% quarile 0.08500
50.0% median 0.02500
25.0% quartiie 0.02500
10.0% 0.02500
2.5% 0.02500
0.5% 0.02500
0.0% minimum 0.02500
Moments

Mean 0.0538235
Sid Dev 0.0455703
Std Err Mean 0.0110524
upper 95% Mean 0.0772536
lower 95% Mean 0.0303834
N 17

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 85%
Location u 0.0538235 0.0303334 0.0772536
Dispersion l; 0.0455703 0.0338394 0.06893548

Goodness-of-Fit Test
Shapiro-Wilk W Tast

W Prob<W
0.686761 <.0001

Note: Ho = The data is from the Normal distribution, Small p-values reject He.
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0.05

Normal(0.05294,0.03236)

Quantiles

100.0% maximum 0.12000
99.5% 0.12000
97.5% 0.12000
90.0% 0.10400
75.0% quartite 0.07500
50.0% median 0.05000
25.0% quartiie 0.02500
10.0% 0.01000
2.5% 0.01000
0.5% 0.01000
0.0% minimurn C.01000
Moments

Mean 0.0529412
Sid Dev 0.0323583
Sid Err Mean 0.007B848
upper 95% Mean 0.0895783
lower 95% Mean 0.0363041
N 17

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location ] 0.0529412 0.0363041 0.0695783
Dispersion a 0.0323583 0.0240895 0.049247

Goodness-of-Fit Test
Shapiro-Witk W Test

W Prob<W
0.954578 0.5328

Note: Ho = The data is from the Nomal distribution. Smail p-values reject Ha.
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r

Nomal{0.17588,0.04331)

Quantiles

100.0% maximum .25000
99.5% ¢.25000
97.5% ¢.25000
90.0% .25000
75.0% quartite .20500
50.0% median 0.18000
25.0% quartile 0.13500
10.0% 0.12000
2.5% 0.12C00
0.5% 0.12000
0.0% minimum 0.12000
Moments

Mean 0.1758824
Std Dev 0.0433088
Std Err Mean 0.0105042
upper 95% Mean 0.1981502
lower 95% Mean 0.1536145
N 17

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lowet 95% Lipper 95%
Location u 0.1758824 0.1536145 0.1981502
Cispersion o 0.0433088 0.C322558 0.0859144

Goodness-of-Fit Test
Shapiro-Wilk W Test

w Prob<W
0.922668 0.1638

Note: Ho = The data is from the Normai distribution. Smali p-vaiues reject Ho.
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TSS

Normal(109.029,88.7846)

Quantiles

100.0% masximurm 337.00
898.5% 337.00
87.5% 337.00
90.0% 267.40
75.0% quartiie 145.00
50.0% median 76.00
25.0% quartile 52.25
10.0% 34.40
2.5% 24,00
0.5% 24.00
0.0% minimum 24,00
Moments

Mean 109.02841
Std Dev 88.784583
Std Err Mean 21.5633424
upper 95% Mean 154.67823
lower 95% Mean 63.380591
M 17

Fitted Normal
Parameter Estimates

Type Parameter Estimata Lower 85% Upper 85%
Location ] 109.02941 63.380581 154.67823
Dispersion o 88.784583 66.12408 135.123B3

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.796308 0.0018

MNote: Ho = The data is from the Normal distribution. Small p-vaiues reiect He,
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VSS
350

250

200

150

160

50

Normal{101.188,89.9666)

Quantiles

100.0% maximum 337.00
99.5% 337.00
97.5% 337.00
90.0% 267.40
75.0% quartile 113.50
50.0% median 73.70
25.0% quartile 45.00
10.0% 20.80
2.5% B.00
0.5% B.0O
0.0% minimuim 8.00
Moments

Mean 101.18824
Std Dev 89.966639
Std Efr Mean 21.820115
upper 95% Mean 147.44481
lower 95% Mean 54.931658
N 17

Fitted Normal
Paramieter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location u 101.18824 54.931658 147.44461
Dispersion o] 89.966639 67.004439 136.92283

Goodness-of-Fit Test
Shapiro-Witk W Test

w Prob<W
0.795827 0.0018

Note: Ho = The data is from the Normai distribution. Smal! p-values reject Ho.
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TDS

"

B
Normal(245.882,32.2217)
Guantiles
100.0% maximurm 310.00
99.5% 310.00
97.5% 310.00
90.0% 286.00
75.0% guartile 260.00
50.0% median 250.00
25.0% quartite 230.00
10.0% 200.00
2.5% 160.00
0.5% 160.00
0.0% minimum 160.00
Moments
Mean 245.88235
5td Dev 32.221859
Std Err Mean 7.8149002
upper 95% Mean 262.4492
fower 95% Mean 229.3155
N 17
Fitted Normal
Parameter Estimates
Type Parameter Estimate Lower 95% Upper 95%
Location u 24588235 229.3155 262.4432
Dispersion a 32.221659 23.99772 49.039075
Geodness-of-Fit Test
Shapiro-Witk W Test

W Prob<W
0.925109 0.1801

Note: Ho = The data is from the Normal distribution. Smail p-values reject Ho.
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Normal(1.74118,1.18747)

Quantiles

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
25%
05%
0.0%

Momentis

Mean
Std Dev

maximum

quartile
median
quartile

minimum

Std Err Mean
upper 95% Mean
lower 95% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type
Locaticn
Dispersion

Goodness-of-Fit Test

u
o]

Shapiro-Wilk W Test

W

0.965598

4.0000
4.0000
4.0000
3.6800
2.6500
1.2000
0.80C0
0.0000
0.0000
0.0000
0.0000

1.7411765
1.1874652
0.2880026
23517147
1.1306382

17

Estimate
1.7411765
1.1874652

Prob<W
0.7377

Lower 95% Upper 85%
1.1306382 2.3517147
0.8843882 1.B072376

Note: Ho = The data is from the Nermal distribution. Smatl p-vaiues reject Ho.
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Chiloride

| <> +—

Normai{18.6471,2.37018}

Quantiles

100.0% maximuam 23.000
99.5% 23.000
97.5% 23.000
90.0% 21.400
75.0% quartile 21.000
50.0% median 19.000
25.0% quartile 16.000
10.0% 15.800
2.5% 15.000
0.5% 15.000
0.0% minimum 15.000
Moments

Mean 18.647059
Std Dav 2.37015786
Sid Err Mean 0.5748477
upper 95% Mean 15.865681
lowet 95% Mean 17.428436
N 17

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location u 18.647059 17.428436 15.865681
Dispersion a 2.37015786 1.76852219 3.8072115

Goodness-of-Fit Test
Shapiro-Witk W Test

W Prob<W
0.831431 0.2300

Note: Ho = The data is from the Normal distribution. Small p-values reject Ha.
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Total Ba

Normai{0.06333,0.01528)

Quantiles

100.0% maximum 0.08000
99.5% 0.08000
97.5% 0.08000
90.0% 0.08000
75.0% quartile 0.08000
50.0% median 0.06000
25.0% guartile 0.05000
10.0% 0.05000
2.5% 0.05000
0.5% 0.05000
0.0% minimum 0.05000
Moments

Mean 0.0633333
Sid Dev 0.0152753
Std Err Mean 0.0088192
upper 95% Mean 0.1012792
lower 95% Mean 0.0253875
N 3

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 85% Upper 95%
Location 1] 0.0633333 0.0253875 0.1012792
Dispersion o 0.0152753 0.0079532 0.0960009

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.264286 0.6369

Note: He = The data is from the Normat distribution. Small p-values reject Ho.
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Distributions Sample Type=Sampie

E. coli

350

B B
3004
2504
H

200

150y

100

50
0 [
Normal{5B.7222,83.1284)
Quantiles
100.0% maximum 320.00
99.5% 320.00
97.5% 320.00
90.0% 221.00
75.0% quartile 72.50
50.0% median 23.50
25.0% quartile 8.75
10.0% 5.00
2.5% 5.00
0.5% 5.00
0.0% minimum 5.00
- Momenis
Mean 58.722222
Sid Dev 83.128395
Std Err Mean 19.583551%
upper 85% Mean 100.061
jower 95% Mean 17.383444
N 18
Fitted Normal
Farameter Estimates
Type Parameter Estimate Lower 95% Upper 85%
Location U 58.722222 17.383444 100.061
Disparsion c 83.128395 62.378516 124.62143
Goodness-of-Fit Test
Shapiro-Wilk W Test
W Prob<W
0.675691 <.0001

Note: Ho = The data is from the Normal distribution. Small p-values reiect Ho.
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Fecal Coliform

Estimate
82.529412
97.093459

350
H
300
250
200
150
100
&80
0
Normal(82.5294,97.0935)
Quantiles
100.0% maximum 330.00
99.5% 330.00
97 5% 330.00
90.0% 322.00
75.0% quartite 96.00
50.0% median 50.00
25.0% quartite 28.50
10.0% 19.60
2.5% 18.00
0.5% 18.00
0.0% minimum 18.00
Moments
Mean 82,5729412
Std Dev 97.093459
Std Err Mean 23.548623
upper 95% Mean 132.45026
lower 95% Mean 32.608562
N 17
Fitted Normal
Parameter Estimates
Type Parameter
Location H
Digpersion o
Goodness-of-Fit Test
Shapiro-Wilk W Test
w Prob<W
0.650466 <.0001

Lower 95% Upper 95%
32.608562 132.45026
72.312279 147.76935

Note: Ho = The data is from the Normal distribution. Smail p-values reject Ho.
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Chilor A

-

Narmal{44.1667,40.109)

Quantiles

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

Moments

Mean
§td Dev

maximum

quartiie
median
quartile

minimum

Std Err Mean
upper 95% Mean
lower 95% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type
Location
Bispersion

Goodness-of-Fit Test

M
o

Shapiro-Wilk W Test

w

0.832968

140.00
140.00
140.00
113.00
62.75
32.00
13.75
8.70
8.00
6.00
8.00

44166667
40.109043
8.453792
64.112424
24220809
18

Estimate
44 166667
40.109043

Prob<W
0.0046

Lower 95% Upper 95%
24.220909 64.112424
30.097328 60.12923

Note: Ho = The data is from the Normal distrioution. Smail p-values reject Ho.
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TNK

1.75

1.5

1.25

0.75

0.5

Normal{1.045,0,33326)

Quantiles

100.0% maximum 1.8000
89.5% 1.8000
97.5% 1.8000
30.0% 1.5400
75.0% quartile 1.3000
50.0% median 0.8350
25.0% quartiie 0.8000
10.0% 0.7000
2.5% 0.7000
0.5% 0.7000
0.0% minimum {.7000
Moments

Mean 1.045
Sid Dev 0.3332533
Std Err Mean 0.07855
upper 85% Mean 1.210726
lower 95% Mean 0.879274
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate tower 85% Upper 85%
Location M 1.045 0.879274 1.210728
Dispersion o7 0.3332593 0.2500736 0.4986037

Goodness-of-Fit Test
Shapirc-Wilk W Test

W Prob<W
0.875545 0.0220

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Nitrate

Normal(1.855,1.55405)

Quantiles

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.50%
0.5%
0.0%

Moments

Mean
Std Dev

maximum

quartile
median
quartiie

minimum

Std Eer Mean
upper 95% Mean
lower 95% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type
Location
Dispearsion

Goodness-of-Fit Test

R
g

Shapiro-Wilk W Test

W

0.915251

5.3000
5.3000
5.3000
4.7600
2.8500
1.6000
0.5825
0.1000
0.1000
0,1000
0.1000

1.855
1.5540545
0.3662942
2.6278131
1.0821869

18

Estimate

1.5540545

Prob<W
0.1065

Lower 95% Upper 95%
1.0821869 2.6278131
1.1661432 2.3297514

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Nitrite

"]
Normal(0.03917,0.03707)
Quantiles
100.0% maximum 0.12500
99.5% 0.12500
97.5% 0.12500
90.0% 0.12500
75.0% guartiie 0.06500
50.0% median 0.02750
25.0% quartile 0.01000
10.0% 0.01000
2.5% 0.01000
0.5% 0.01000
0.0% minimum 0.01000
Moments
Maan 0.0391667
Std Dev 0.0370711
Sid Err Mean 0.0087377
upper 95% Mean 0.0576017
lower 95% Mean 0.0207317
N 18
Fitted Normal
Parameter Estimates
Type Parameter Estimate
Locaticn Y 0.0391667
Dispersion o 0.0370711%
Goodness-of-Fit Test
Shapiro-Witk W Test
W Prob<W
0.752504 0.0003

Lower 95% Upper 5%

0.0207317 0.0576017
0.0278177 0.0555749

Note: Ho = The data is from the Normal distribution, Small p-values reject Ho.
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Ammonia

0.15-8
0.1

0.05-H

Normal(0.05278,0.04631)

Quantiles

100.0% maximum 0.16000
99.5% 0.16000
97.5% 0.16000
90.0% 0.14200
75.0% quartile 0.08000
50.0% median 0.02500
25.0% quartle 0.02500
10.0% 0.02500
2.5% 0.02500
0.5% 0.02500
0.0% minimum 0.02500
Moments

Mean 0.0527778
Sid Dav 0.0463117
Std Err Mean 0.0109158
upper 95% Mean 0.075808
jower 95% Mean 0.0297475
N 18

Fitted Normal
Parameter Estimaies

Type Parameter Estimate Lower 95% Upper 95%
Location H 0.0527778 0.0297475 0.075808
Dispersion o 0.0463117 0.0347517 0.0694279

Goodness-of-Fit Test
Shapico-Wilk W Test

W Prob<W
0.858603 <0001

Note: Ho = The data is from the Normal distribution. Smalt p-values reject Ho.
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Normal{0.05556,0.03258)

Quantiles

100.0% maximum 0.12000
99.5% 0.12000
97.5% 0.12000
90.0% 0.10200
75.0% quartile 0.07500
50.0% median 0.05500
25.0% quartiie 0.03500
10.0% 0.01000
2.5% 0.01000
0.5% 0.01000
0.0% minimum 0.01000
Moments

Mean 0.0555556
Std Dav 0.0325797
Std Err Mean 0.0076791
upper 95% Mean 0.0717571
iower 85% Mean 0.039354
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location V] 0.0555556 0.039354 0.0717571
Dispersion o 0.0325797 0.0244474 0.0488417

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.948821 0.4068

Nete: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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TP

0.3

.25

0.2

0.15

0.1

Normal{0.17944,0.05319)

Quantiles
100.0% maximum 0.31000
98.5% 0.31000
97.5% 0.31000
90.0% 0.25600
75.0% quartile 0.21250
50.0% median C.17500
25.0% quartile 0.1300C
10.0% 0.12000
2.5% 0.12000
0.5% C.12000
0.0% minimum 0.12000
Moments

- Mean 0.1794444
Sid Dev 0.0531891
Std Err Mean 0.0125368
upper 95% Mean 0.2058948
lower 95% Mean 0.1529941
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location H 0.1794444 0.1529941 0.2058948
Dispersion o) 0.0631891 0.0399125 0.0797382

Goodness-of-Fit Test
Shapirc-Witk W Test

W Prob<W
0.909879 0.0856

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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400
350 B
¥

300

250

200

150

100

50 [
L
0
Normal(106.306,99.11386)
Quantiles
100.C% maximum 350.00
99.5% 350.00
97.5% 350.00
90.0% 329.30
75.0% quartie 143.00
50,0% median 67.50
25.0% quartile 41.00
10.0% 29.05
2.5% 20.50
0.5% 20.50
0.0% minimum 20.50
Moments
Mean 106.305556
Std Dev 99.113b92
Std Err Mean 23.3612¢8
upper 85% Mean 155.59359
lower 95% Mean 57.017526
N H
Fitted Normal
Parameter Estimates
Type Parameter Estimate Lower 95% Upper 85%
Locaticn u 106.30556 57.017528 155.59359
Digpersion C 99.113592 74.37361 148.58585
Goodness-of-Fit Test
Shapiro-Wilk W Test
W Prob<W
0.764689 0.0005

Nete: Ho = The data is from the Normal distribution. Smaif p-values reject Ho.
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VSS
400

350

30C

250

Normai(96.1889,96.9537)

Quantiles

100.0% maximum 350.00
99.5% 350.00
97.5% 350.00
90.0% 329.30
75.0% quartile 121.25
50.0% median 62.00
25.0% quartife 35.00
10.0% 19.30
2.5% 8.50
0.5% B8.50
0.0% minimum 8.50
Moments

Mean 96.188889
Std Dev 96.953724
Std Err Mean 22.852212
upper 95% Mean 144.40284
lower 95% Mean 47.974936
N i8

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location H 96.168889 47974936 144.40284
Dispersion a 96.953724 72.752872 145.34759

Goodness-of-Fit Test
Shapiro-Witk W Test

w Prob<W
0.739179 0.0002

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho,
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TDS

Nermal{255,37.4559)

Quantiles

100.0% maximum 340.00
98.5% 340.00
97.5% 340.00
90.0% 313.00
75.0% quartile 280.00
50.0% median 255.00
25.0% quartiie 230.00
10.0% 224.00
2.5% 170.00
0.5% 170.00
0.0% minimum 170.00
Moments

Mean 255
Std Dev 37.455856
Sid Err Maan 8.82843
upper 95% Mean 273.62636
iower 95% Mean 236.37364
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 85%
Location T 255 238.37364 273.62636
Dispersion c 37.455856 28.10641 56.15%722

Goodness-oi-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.933601 0.2246

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Normal(1.86389,1.10131)

Quantiles

100.0% maximum

99.5%

97.5%

90.0%

75.0% quartiie
50.0% median
25.0% quartile
10.0%

2.5%

0.5%

0.0% minimum

Moments

Mean

Std Dev

Std Err Mean
upper 95% Mean
lower 5% Mean
N

Fitted Normal

Parameter Estimates

Type Parameter
Location u
Dispersion o)

Goodness-of-Fit Test

Shapiro-Wilk W Test

w
0.951938

Note: Ho = The data is from the Normat distribution. Smai p-values reject Ho,

A5-H2-W053466-385.doc

3.6000
3.6000
3.6000
3.4200
2.7750
1.8500
0.8000
0.2250
0.0000
0.0000
0.0000

1.8638889
1.1013101
0.2595813
24115575
1.3162202

18

Estimate
1.8638889
1.1013101

Proh<W
0.4562



Chloride

Normal(18.2056,3.1072)

Quantiles

100.0% maximum 23.000
99.5% 23.000
97.5% 23.000
90.0% 22.100
75.0% quartile 21,000
50.0% median 18.500
25.0% quartite 16.000
10.0% 15.370
2.5% 9.700
0.5% 9.700
0.0% minimum 9.700
Moments

Mean 18.205556
Std Dav 3.107197
Std Err Mean 0.7323734
upper 95% Mean 19.750728
lower 85% Mean 16.660383
N 18

Fitted Normal
Parameter Estimates

Type Paramater Estimate Lower 95% Upper 85%
Location u 18.205556 16.660383 19.750728
Dispersicn a 3.107197 2.3318021 4.6581357

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.913583 0.0996

Note: Ho = The data is from the Normal distribution. Small p-vaiues reject Ho.
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Total Ba

Normai{0.06,0.01}

Quantiles
100.0% maximum 0.07000
99.5% 0.07000
97.5% 0.07000
90.0% 0.07000
75.0% quartile 0.07000
50.0% median 0.06000
25.0% quartile 0.05000
10.0% 0.05000
2.5% 0.05000
0.5% 0.05000
0.0% minimum 0.05000
Moments
Mean 0.06
Std Dev 0.01
Std Efr Mean 0.0057735
upper 95% Mean 0.0848414
lower 95% Mean 0.0351586
N 3
Fitted Normal
Parameter Estimates
Type Parameter Estimate Lower 95% Upper 95%
Location W 0.08 0.0351586 0.0848414
Dispersion g 0.01 0.0052066 0.0628473
Goodness-of-Fit Test
Shapiro-Wilk W Test
w Prob<W
1.000000 1.0000

Nete: Ho = Tha data is from the Normaf distribution. Small p-values reject Ho.
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Matched Pairs

Difference: E. coli Sample-E. coli FD

100

Difference: E. ¢oli
Sample-E. coli FD
[}

0 50

¥ ! T ] T
100 150 200 250 300 350
Mean: {£. coli
Sample+E. coli FDy/2

E. coli Sampie 64.1875 -Ratio
E. coli FD 64.6875 OF
Mean Difference -0.5 Prob > ft}
Std Error 7.01071% Prob > t
Upperg5% 14.443 Prob <t
Loweard5% -15.443

N 16

Correlation 0.94646

Wilcoxon Sign-Rank

E. coli Sample-E, coli FD

Test Statistic -8.500
Prob > |z| 0.648
Prob >z 0.676
Prob <z 0.324

A5-H2-W0B3466-385.doc
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-0.07132
15
0.9441
0.5280
0.4720
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Matched Pairs

Difference: Fecal Coliform Sample-Fecal Coliform FD

100

-5

Difference: Fecal Coliform
Sample-Fecal Cotiform FD
(=]

-100

T T T T T T

0 50 100 150 200 250 300 350
Mean: (Fecal Coliform

Sample+Fecal Coliform FD)/2

Fecat Coliform Sample
Fecal Coliform FD
Mean Difference

Std Error

Upper95%

Lower95%

N

Correlation

Wiicoxon Sign-Rank
Test Statistic
Prob > |z}

Prob >z
Prob < z

AS-H2-W053466-385.doc

- 88.2 t-Ratio 0.006728
88.1333 DF 14
0.06667 Prob > it} 0.9947
9.80885 Prob > 1 0.4974

21.319 Prob <t 0.5026
-21.186
156
0.93184

Fecal Coliform Sample-Fecal Coliform FD
-7.000
0.683
0.659
0.341
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Matched Pairs

Difference: Chlor A Sample-Chlor A FD

150

\
Chior A Sam
100
50~
- .n

Difference: Chlor
A Sample-Chlor A FD

o
-50- ’
-100-

150Chlar A FD N

7 7 T T T ;

O 20 40 60 80 100 120 140
Mean: {Chlor A

Sample+Chlor A FD3/2

Chtor A Sample 42,9412
Chior A FD 46,5882
Mean Difference -3.6471
Std Error 10.3611
Upperd5% 18.3175
Lower95% -25.612
N 17
Correlation - 0.42728

Wilcoxon Sign-Rank

Chlor A Sample-Chlor A FD

Test Statistic
Prob > |zj
Probt >z
Prob < z

A5-H2-W053466-385.doc

t-Ratio
DF

Prot: > {f|
Prob >t
Prob < t
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+0.352

0.7284
0.63:3
0.3847
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Matched Pairs

Difference: TNK Sample-TNK FD

4
3_

TNK Sample
2 /

Py

Difference: TNK
Sample-TNK FD
T 3

-4

i
.5 1.0 1.5

T
2.0

1
25

Mean: (TNK Sample+TNK FD}/2

3.0

TNK Sample
TNK FD

Mean Difference
Std Error
Upper95%
Lower95%

N

Caorrelation

Wilcoxon Sign-Rank

Test Statistic
Prog > |z
Prob >z
Prob <z

AL-HR2-W0534686-385.doc

1.05841
1.21706
-0.1576
0.16076
0.18315
-0.4384

17
-0.0633

t-Ratio -0,98064
DF 16
Prob > |t 0.3414
Prob >t 0.8293
Prob <t 0.1707

TNK Sample-TNK FD
-15.500

0.292
0.854
0.148
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Matched Pairs

Difference: Nitrate Sample-Nitrate FD
2.0

1.5~
1.0-
0.5

D.O—-g ii.n L L] W ¥ E

0.5+ °

Difference: Nitrate
Sample-Nitrate FD

~1:.0
-1,5—

2.0

Mean; {Nitrate
Sample+Nitrate FD)/2 -

Nitrate Sampie 1.82412 {-Ratio 0.565371
Nitrate FD 1.86412 DF 16
Mean Difference 0.06 Prob > | 0.5797
Std Erroy 0.10612 Prob > t 0.2B3B
Upper95% 0.28497 Prob <t 0.7102
Lowsr95% -0.185
N 17
Correlation 0.96268

Wiicoxon Sign-Rank
Nitrate Sampie-Nitrate FD

Test Statistic -4.500
Prob > |z} 0.594
Prob > z 0.703
Prob <z 0.297
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bMatched Pairs
Difference; Nitrite Sample-Nitrite FD

0.04

0.03+
0.02
0.01+

0.004

-0.01

Difference: Nitrite
Sample-Nitrite FD

-0.02+4
-0.03+

.04

.01

| S N A A S IO S |
03 .05 07 .08 At 13

Mean: (Nitrite
Sample+Nitrite FD)/2

Nitrite Sample
Nitrite FD

Mean Difference
Std Eror
Upper95%%
Lower85%

N

Correlation

0.04088 {-Ratio
0.03794 DF
0.00294 Prob >}t
0.00239 Prob >t
0.00801 Prob <t
«0.0021

17
0.96646

Wilcoxon Sign-Rank

Test Statistic
Prob > |2
Prob >z
Prob <z

Nitrite Sample-Nitrite FD
1.500
0.500
0.250
0.750

A5-H2-W053466-385.doc
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1.230915
16
0.2361
0.1181
0.8819
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Matched Pairs

Difference: Ammonia Sample-Ammonia FD

0.15

0.10-

0.05+

Ammonia Sa

RN
ie\

0.00 - "

Difference: Ammonia
Sample-Ammonia FD

-0.05= \\\

0. 10+

Ammonia FD \/

T T T T T ;
02 04 068 .08 .10 .12 14 .16
Mean: {Ammonia
Sample+Ammenia FD)/2

Ammonia Sample
Ammania FD
Mean Difference
Std Error
Upperds%
Lowes95%

N

Correlation

Wilcoxon Sign-Rank

Test Statistic
Prob = |z}
Prob > z
Prob < z

ABL-HR-W053466-385.doc

0.05441 t-Ratio
0.05382 DF
0.00059 Prob > it
0.00736 Prob >t

0.0162 Prob <t

-0.015

17
0.7864

Ammonia Sample-Ammonia FD
1.000
1.000
0.500
0.500
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0.079896
16
0.9373
0.4687
0.5313
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Matched Pairs

0.05

Difference: ORP Sample-CRP FD

0.04 =
0.03—
0.02-

0.01- =

0.00-¢ = "

Difference: GRP
Sample-CRP FD

~0.02

-0.01+ “

S 0 S T T N N N B
.01.02.03.04.05.06.07.08.09.10 .11.12
Mean: (ORP Sample+ORP FDY/2

ORP Sample
QRP FD

Mean Diffarence
Sid Error
Upperdsv%
Lowergs%%

N

Correlation

Wilcoxon Sign-Rank

Test Statistic
Prob = |z
Prob >z
Prob <z

A5-H2-W053466-385.doc

0.05824  t-Ratio 1.027314
0.05294  DF 16
000529 Prob = i 0.3196
0.00615  Prob»t 0.1598
0.01622  Prob«<t 0.8402
-0.0056

17
0.77972

ORP Sampie-ORP FD
7.000
0.422
0.211
0.789

39

Symbiont



Matched Pairs

Difference: TP Sample-TP FD

0,10+

0.06~

0.00— =

-0.05+

Difference
TP Sample-TP FD

-0.10-
T I T = ! H l T I
10 .15 20 25 30
Mean: (TP Sample+TP FD)/2

TP Sample 0.18235 t-Ratio 0.600434
TP FD 0.17588 DF 16
Mean Diffarence 0.00847 Prob = it] (.5566
Std Error 0.01078 Prob > t
Unperdss% 0.02932  Prob <t
Lowergs% -0.0164
N 17
Correlation 0.59435

Wilcoxon Sign-Rank

Test Statistic
Prob > |z}
Prob > z
Prob <2

TP Sample-TP FD
13.000

0.261

0.130

0.870

Ab-H2-W053466-385.doc
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iatched Pairs
Difference: TSS Sample-TSS FD

150

100

50+

Difference: TSS
Sampie-TSS FD
[en]

.50_
»
-100~
-150 T T T T
0 50 100 150 200 250 300 350
Mean: (TSS Sample+TSS FD)/2
TSS Sample 108.265 t-Ratio
TSSFD 109.029 DF
Mean Diffarence -0.7647 Prob » it}
Std Error 13.1684 Prob > ¢
Upper95% 27.151 Prob <t
Lower95% -28.68
N 17
Correlation 0.8463

Wiicoxen Sign-Rank

Test Statistic
Prob » {z|
Prob > z
Prob<z

TSS Sample-TSS FD
-6.500

0.754

0.623

0.377

A5-H2-W053466-385.dac

41

Symbiont



Matched Pairs

Difference: V58S Sample-VSS FD

200
150+
100+

o
<
1

»

<
3
3
a
r
o

Difference: V8S
Sample-V55 FD
&
o
i

~100-
-150

-200

T 1 T T ] T
0 50 100 150 200 250 300 350
Mean: (VS5 Sample+VSS FD)/2

VSS Sample
VS8S FD

Mean Difference
Std Error
Upper85%
Lower95%

N

Correlation

Wilcoxon Sign-Rank

Test Statistic
Prob > {z]
Prob >z
Prob <z

A5-H2-W053466-385.doc

97.7647 t-Ratic
101.188 DF

-3.4235 Prab > [t
15,2531 Prob >t
289117 Prob <t

-35.759
17
0.7848

V5E Sample-V3S FD
-7.000
0.756
0.622
0.378
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Matched Pairs

Difference: TDS Sample-TDS FD

200
150 TDS Sample
A 100
]
R
F g 507
w0 rd £ 5 G N
o b g r C— r .
o -. ']
=
- E -50+
O
-100+4 S
150~ /
: TDS FD \
200 ; — R—
150 250 300 350
Mean: {TDS Sample+TDS FD)/2
TDS Sample 256.471 t-Ratfio 0.929516
TDS FD 245 882 DF 16
Mean Ditference 10.65882 Prab > i 0.3664
5td Error 11.3911 Pzob >t 0.1832
Upperg5% 34,7363 Prob <t 0.8168
Lowerd5% -13.56
N 17
Caorrelation 0.11479

Wilcexon Sign-Rank

Test Statistic
Frob > iz}
Prob > 2z
Prob < z

AG5-H2-W053468-385.doc

TDS Sample-TDS FD

6.000
0.641
0.320
0.680
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Matched Pairs

Difference: CBOD Sample-CBOD FD

4 .
3 CBCD Sayz
2...
o g
58 A
m k'] L il
8 Ll) 0 F’ * e u /
5 o
g g"] s "
QW o
_3.—
CBOD FD yd
-4 A S B R B M
O 5 101520 25 3.0 35 4.0
Mean: (CBOD Sample+CBOD FD)/2
CBCD Sample 1.77353 t-Ratio 0.144928
CBOD FD 1.74118 OF 16
Mean Differance 0.03235 Prob > [t 0.8866
Std Error 0.22323 Prob > § 0.4433
Upper95% 0.50558 Prob < t 0.5567
Lower@5% -0.4409
N 17
Correlation 0.67082

Wilcoxon Sign-Rank

Test Statistic
Prob > |2|
Prob » 2z
Prob <z

A5-H2-W053466-385.doc

CBOD Sample-CBOD FD

32.000
0.102
0.051
0.549
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Matched Pairs
Difference: Chloride Sampie-Chloride FD

20
15 Chioride Sample
£ 2 10
£ 3 54
O § E i |
§ 5' 0~ L : W "
e 2 |
gg”
O w10~ a
_'E 5_.
Chioride FD
-20 T T T
B 10 12 14 16 18 20 22 24
Mean: (Chloride
Sample+Chioride FD}/2
Chioride Sample 17.9235 t-Ratio -1.15256
Chioride FD 18.6471 DF 16
Mean Difference -0.7235 Prob > 1] 0.2660
Std Error 0.62776 Prob » t 0.8670
Upper35% 0.60726 Prob <t 0.1330
Lowerg5% -2.0543
N 17
Correfation 0.54835

Wilcoxon Sign-Rank
Chioride Sample-Chicride FD

Test Statistic «4,500
Prob > {z} 0.250
Prob > z 0.B75
Prob <z 0.125
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Matched Pairs

Difference: Total Ba Sample-Total Ba FD

0.010
T
= @ 0.005-
5 L ]
- g
LB
S = 0,000 .
LB
£ G ]
o w
@ -0.005
el
-0.010 T T T | ¢
D50 055 080 .0685 .070 .075 .0R0
Mean: {Tatal Ba
Sample+Total Ba FD)Y/2

Tetal Ba Sampie
Total Ba FD
Mean Difference
Std Error
Uppergs%
Lower9ds%

N

Correlation

Wilcoxon Sign-Rank

Test Statistic
Prob > |z|
Prob > z
Prob <z

A5-H2-W053466-385.doc

0.06 t-Ratia
0.06333 DF
-0.0033 Prob = i
0.00333 Prob » ¢
0.01101 Prob <t
-0.0177

3
(.98198

Total Ba Sample-Total Ba FD
-0.500
1.000
0.500
0.500
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Appendix A-6

QA/QC Calculations for Field Duplicates
and Corresponding Samples
Sample Location M-10






Appendix A8
QA/QC Calculations for Field Duplicates and Corresponding Samples
: Sample Location M-10

Distributions Sample Type=FD
E. coli

500

4008

30¢

200 .
[}
100
o (
Normal(69.2222,101.26)
Quantiles
100.0% maximum 430.00
99.5% 430.00
97.5% 430.00
90.0% 205.00
75.0% quartile 60.00
50.0% median 36.00
25.0% quartile 19.50
10.0% 5.00
2.5% 5.00
0.5% 5.00
0.0% minimum 5.00
Moments
Mean 69.222222
Std Dev 101.26004
Std Err Mean 23.867219
upper 95% Mean 119.57765
lower 95% Mean 18.866791
N 18
Fitted Normal
Parameter Estimates
Type Parameter Estimate Lower 95% Upper 95%
Lacation V] 69.222202 18.866791 118.57765
Dispersion o 101.26004 75.984274 151.80337
Goodness-of-Fit Test
Shagiro-Wilk W Test
w Prob<W
0.591508 <, 0001

Nete: Ho = The data is from the Normat distribution. Small p-values reject Ho.
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Fecal Coliform

200 E
800 =

Normal({125.588,182.49)
Quantiles
100.0% maximum 800.0G
93.5% 800.00
97.5% 800.00
90.0% 312.00
75.0% quartile 155.00
50.0% median B0.00
25.0% quartie 42 50
10.0% 9.00
2.5% 5,00
0.5% 5.00
0.0% minimurm 5.00
Moments
Mean 125.58824
Std Dev 182.49043
Std Err Mean 44.260431
uppet 95% Mean 219.41618
lower 95% Mean 31.760314
N 17
Fitted Normal
Parameter Estimates
Type Parameter Estimate Lower 95% Upper 95%
Location u 125.58824 31.760314 21541616
Dispersion a 182.49043 135.81337 277.73747
Goodness-of-Fit Test
Shapiro-Wilk W Test
w Prob<W
0.541520 <.0001

Note: Ho = The data is from the Normat distribution. Smajl p-values reject Ho.
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Chlor A

100

50

Normal(69.8333,45.8197)

Quantiles

100.0%
99.5%
97.5%
20.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

Moments

Mean
Std Dev

maximum

quartile
median
quartie

minimum

Std Err Mean
upper 95% Mean
lower 95% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type
Location

Dispersion

Goocdness-of-Fit Test

u
a

Shapiro-Wilk W Test

W

0.867195

170.00
170.00
170.00
143.00
§7.25
69.50
26.25
6.60
3.00
3.00
3.00

69.833333
45.919687
10.823374
92.668656
46.99801
18

Estimata
£9.833333
45.919687

Prob<W
0.7436

Lower 95% Upper 95%
46.95801 02.668656
34 457563 68.840223

Note: Ho = The data s from the Normal! distribution. Smatt p-values reject Ho.
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TKN

Nomnal(1,35056,0.49194)

Quantiles

100.0% maximum 2.7000
99.5% 2.7000
97.5% 2.7000
90.0% 1.8900
75.0% quartite 1.6250
50.0% median 1.2500
25.0% guartile 0.9525
10.0% 0.7900
2.5% Q.7000
0.5% 0.7000
0.0% mirimum 0.7000
Momentis

Mean 1.3506556
5td Dev 0.4919406
Std Err Mean 0.1159515
upper 95% Mean 1.5851919
lower 95% Mean 1.1059192
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location M 1.3505556 1.1069182 1.5951919
Dispersion a 0.4918406 0.3691461 0,7374898

Goodness-of-Fit Test
Shapiro-Wlik W Test

w Prob<W
0.912952 0.097Q

Nota: Ho = The data is from the Normai distribution. Small p-values reject Ho.
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Nitrate

Normal{2.07778,1.3718)

Quantiles

100.0% maximurm 4.3000
99.5% 4.3000
97.5% 4.3000
90.0% 4.0300
75.0% quartile 3.2500
50.0% median 2.2000
25.0% quartile 0.8000
10.0% 0.1000
2.5% 0.1000
0.5% 0.1000
0.0% minimum 0.1000
Moments

Mean 2.0777778
Sid Dev 1.3717981
Std Err Mean 0.3233359
upper 95% Mean 2.7599569
lower 85% Mean 1.3955986
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95%: Upper 95%
Location H 20777778 1.3955986 2.7569569
Dispersion o 1.3717981% 1.0293803 2.0585229

Goodness-of-Fit Test
Shapiro-Witk W Test

w Prob<W
0.5449658 0.3515

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Nitrite

0.25-

0.0

Mormal(0.05,0.06133)

Quantiles

100.0% maximum 0.25000

99.5% 0.25000

97.5% 0.25000

90.0% 0.13750

75.0% quartile 0.06250

50.0% median 0.02500

25.0% quarlile 0.01750

10.0% 0.01000

2.5% 0.01000

0.5% 0.01000

0.0% minimum 0.0100C

Moments

Mean 0.05

Sid Dev 0.0613332

Sid Err Mean 0.0144564

upper 95% Mean 0.0805003

fower 95% Mean 0.0184997

N 18

Fitted Normali

Parameter Estimates

Type Parameter Estimate Lower 85% Upper 95%
Location W 0.05 0.0194897 - 0.0805003
Dispersion a 0.0613332 0.0480237 0.0219473

Goodness-of-Fit Test
Shapiro-Witk W Test

W Prob<W
0.666082 <.0001

Note: Ro = The data is from the Normal distribution. Small p-values reject Ho.
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Ammonia

05 .

0.25+4

0.2

0.15

01

Q.06

Normak{0.05167,0.06424)

Quantiies

100.0% maximurm 0.29000
99.5% 0.29000
97.5% 0.29000
90.0% 0.13700
75.0% quartile 0.05250
50.0% median 0.02500
25.0% quartile 0.02500
10.0% 0.02500
2.5% 0.02500
0.5% 0.02500
0.0% minimum 0.02500
Moments

Mean 0.0516667
Std Dev 0.0642376
Std Eer Mean 0.0151409
upper 95% Mean 0.0836113
lower 95% Mean 0.0197221
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location 1] 0.0516667 0.0197221 0.0836113
Dispersion G 0.0642376 0.0482031 0.0963014

Goodness-of-Fit Test
Shapiro-Witk W Test

w Prob<W
0.479372 <.0001

Note: Ho = The data is from the Nermal distribution. Smalt p-values reject Ho.
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ORP

G.15

0.1

0.05

Normal{0.05444,0.04176)

Quantiles

100.0% rmaximurm 0.16000
99.5% 0.16000
97.5% 0.16000
90.0% 0.13300
75.0% quartile 0.07250
50.0% median 0.04000
25.0% quartile 0.02000
10.0% 0.01000
2.5% 0.01000
0.5% 0.01000
0.0% minimum 0.01000
Moments

Mean 0.0544444
Std Dev 0.0417587
Std Err Mean 0.0098426
upper 95% Mean . 0.0752106
iower 95% Mean 0.0336783
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location u 0.0544444 0.0336783 0.0752106
Dispersion g 0.0417587 0.0313352 0.0626023

Goodness-of-Fit Test
Shapiro-Wilk W Test

w Prob<W
0.881435 0.0276

Note: Ho = The data is from the Normal distribution. Small p-vaiues raject Ho.
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.5

0.4

Norma(0.23667,0.11029)

Quantiles

100.0% maximum 0.64000
99.5% 0.64000
97.5% 0.64000
90.0% 0.32500
75.0% quartile 0.25500
50.0% median 0.22000
25.0% quartile 0.18250
10.0% 0.139C0
2.5% 0.13000
0.5% 0.13000
0.0% minimum 0.13000
Moments

Mean 0.2366667
Sid Dev 0.1102937
Std Esr Mean 0.0259965
upper 95% Mean 0.2915144
lower 95% Mean 0.1818189
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location H 0.2366667 0.181B189 0.2915144
Dispersicn g 0.1102937 0.082763 0.1653462

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.646514 <.0001

Nota: Ho = The data is from the Normat distribution. Smalf p-values reject Ho,
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TSS

Normal(104.765,72.2887)

Quantiles

100.0% rmaximum 247.00
99.5% 247.00
97.5% 247.00
90.0% 247.00
75.0% quartile 151.00
50.0% median 73.00
25.0% quartife 58.00
10.0% 24.30
2.5% 1.50
0.5% 1.50
0.0% minimum 1.50
Moments

Mean 104.76471
Std Dev 72.288726
Std Err Mean 17.532591
upper 85% Maan 141.93214
lower 95% Mean 67.597273
N 17

Fitted Normal
Parameter Estimates

Type Parameter Estimate lLower 95% Upper 85%
Location u 104.76471 B7.597273 141.93214
Dispetsion g 72.288726 53.838463 110.0183

Goodness-of-Fit Test
Shapiro-Wilk W Test

w Prob<W
0.907341 0.05802

Note: Ho = The data s from the Normal distribution. Small p-values rejest Ho.
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VSS

Nermal(80.8653,59.3445)
Quantiles

100.0%

99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

0.5%

0.0%

Moments

Mean

Std Dev

maximum

quartile
median
guartiie

minimum

Std Err Mean
upper 95% Mean
tower 95% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type

Location
Dispersion

Goodness-of-Fit Test

H
g

Shapiro-Wilk W Test

W

0.934305

203.00
203.00
203.00
166.20
140.25
62.00
32.50
670
1.50
1.50
1.60

80.865294
58.344511
14.383158
111.37743
50.353162

17

Estimate
80.865294
59.344511

Prob<W
0.2567

Lower 95% Upper 85%
50.353162 111.37743
44198002 90.318129

Note: Ho = The data is from the Nermal distribution. Small p-velues reject Ho.
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TD8

400

350

300

250

Normai(293.889,52,9305)

Quantiles

100.0% maximum 420.00
98.5% 420.00
97.5% 420.00
90.0% 384.00
75.0% quariile 322.50
50.0% median 305.00
25.0% quartiie 247.50
10.0% 230.00
2.5% 230.00
0.5% 230.00
0.0% minimum 230.00
Moments

Mean 293.88889
Sid Dev 52.930464
Sid Err Mean 12.47583
upper 95% Mean 320.21059
lower 95% Mean 267.56719
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location y 293.88889 267.56719 32021059
Dispersion o 52.930464 39.718363 79.350387

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.915673 0.1084

Naote: Ho = The data is from the Normal distribution. Small p-vaues reject Ho.
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Normal{3.13889,1.99356)

Quantiles

100.0% maximum 6.9000
99.5% 6.9000
97.5% 6.9000
90.0% 6.1800
75.0% quartite 4.6750
50.0% median 3.3500
25.0% quartite 1.2500
10.0% 0.8100
2.5% 0.0000
0.5% 0.0000
0.0% minimum 0.0000
Moments

Mean 3.1388880
Std Dev 1.8635509
Sid Err Mean 0.4698866
upper 95% Mean 4.1302629
lower 95% Mean 2.1475149
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Uppsr 95%
Location H 3.1388889 2.1475149 4.1302629
Dispersion o 1.9935599 1.4959428 2.9886333

Goodness-of-Fit Test
Shapiro-Witk W Test

W Prob<W
0.951630 0.4512

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Chloride
50

45
40
35
30
25

20

=
1o/

Normal(25.8333,9.90602)

Quantiles

100.0% maximum 48.000
99.5% 48.000
97.5% 48.000
90.0% 42.600
75.0% quartite 33.000
50.0% median 22.000
25.0% quartile 17.750
10.0% 15.000
2.5% 15.000
0.5% 15.000
0.0% minimum 15.000
Moments

Mean 25.833333
Std Dev 9.9069197
Std Err Mean 2.3350834
upper 35% Mean 30.759929
iower 95% Mean 20.906738
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location ¥ 25.833333 20.906738 30.759929
Dispersicn <3 9.9069157 7.4340297 14.851899

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.857291 0.0516

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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Totat Ba
0.0625

0.06

0.0575+

0.055+

0.0525~

0.05

0.0475

Normal{0.05667,0.00577)

Quantiles

100.0% maximum 0.06000
99.5% 0.06000
97.5% 0.06000
90.0% 0.06000
75.0% quarlite 0.06000
50.0% median 0.06000
25.0% quartile 0.05000
10.0% 0.05000
2.5% 0.05000
0.5% 0.05000
0.0% minimum 0.05000
Moments

Mean 0.0566667
5td Dav 0.0057735
Std Err Mean 0.0033333
upper 95% Mean 0.0710088
lower 85% Meaan 0.042324%
N 3

Fitted Normai
Parameter Estimates

Type Parameter Estimate Lower 85% Upper 85%
Location u 0.0566667 0.0423245 0.0710088
Dispersion o 0.0057735 0.003006 0.0362845

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.750000 <.0001

Note: Ho = The data is from the Normai distribution. Small p-valuss reject Ho.
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Distributions Sample Type=Sample
E. coli

3501

300
250
200
150
100

5C

Normai{56.7778,78,2068)

Quantiles

100.0% maximum 340.00
99.5% 340.00
97.5% 340.00
90.0% 151.00
75.0% quartile 52.50
50.0% median 35.00
25.0% quartile 17.50
10.0% 5.00
25% 5.00
0.5% 5.00
0.0% minimum 5.00
Moments

Mean 56.777778
Sid Dev 78.206781
Std Err Mean 18.433515
upper 95% Mean 95.669095
lower 95% Mean 17.88646
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 85% Upper 95%
Location ¥ 56.777778 17.BB646 95.669095
Dispersion o 78.206781 £8.685399 117.24323

Goodness-of-Fit Test
Shapirc-Wilk W Test

W Prob<W
0.603473 <.0001

Note: Ho = The data is from the Normat distribution. Small p-values reject Ho.
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Fecal Coliform
250

200

150

100

50

Normal{72.8824,68.4625)

Quantiles

100.0% rmaximum 220.00
99.5% 220.00
97.5% 220.00
90.0% 204.00
75.0% quartile 90.00
50.0% rmedian 50.00
25.0% quartile 25.00
10.0% 15.40
2.5% 5.00
0.5% 5.00
0.0% minimum 5.00
Moments

Meaan 72.882353
Std Dev 68.462474
Std Err Mean 16.604589
upper 95% Maan 108,08251
lowar 95% Mean 37.682197
N 17

Fitted Normal
Parameter Estimates

Type Parametes Estimate Lower 95% Upper 895%
Location u 72.882353 37.682197 108.08251
Dispersion v 68.462474 50.288785 104.19502

Goodness-of-Fit Test
Shapiro-Witk W Test

W Prob<W
0.774937 0.0009

Note: Ho = The data is from the Normal distribution. Smail p-values reject He.
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Chlor &

1580

100

Normal(65.8889,44,2226)

Quantiles

100.0% maximum 160.00
99.5% ’ 160.00
97.5% 160.00
90.0% 151.00
75.0% quartite 94.25
50.0% median 61.50
25.0% Quartiie 28.25
10.0% 7.60
2.5% 4.00
0.5% 4.00
0.0% mirimum 4.00
Moments

Mean 65.888889
Std Dev 44 222551
Std Err Mean 10.423355
upper 95% Mean B87.880246
lower 95% Mean 43.897532
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Location v 65.888889 43.897532 87.880246
Dispersion o] 44222551 33.184053 66.295971

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.540838 0.2995

Note: Ho = The data is from the Normal distribution. Smali p-values reject Ho.
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TKN

0.5

Normal{1.335,0.35437}

Quantiles

100.0%
99.5%
97 .5%
90.0%
75.0%
50.0%
25 .00/0
10.0%
2.5%
0.5%
0.0%

Moments

Mean

Std Dev

maximum

quartiie
median
quariie

minimum

Std Err Mean
upper 95% Mean
lower 85% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type

Location
Dispersion

Goodness-of-Fit Test

M
o

Shapiro-Wilk W Test

w

0.857311

1.8000
1.9000
1.9000
1.8100
1.6250
1.3000
1.1000
0.7000
0.7000
0.7000
0.70C0

1.335
0.3643719
0.0835262

1.511225
1.158775
18

Estimate
1.335
0.3543719

Prob<W
0.5507

Lower 95% Upper 85%
1.158775 1.511225
0,2653162 0.5312544

Note: He = The data is from the Normal distribution. Small p-vaiues reject Ho.
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Nitrate

(== +—

Normal(2.10111,1.39048)

Quantiles
100.0% maximum 4.4000
99.5% 4,4000
97.5% 4.4000
90.0% 4.1300
75.0% quartiie 3.2500
50.0% median 2.2000
25.0% quartile 0.8150
10.0% : 0.1900
2.5% 0.1000
0.5% 0.1000
0.0% minimum 0.1000
Momenis
Mean 2101111
Std Dev 1.3904798
5td E:r Mean 0.3277392
upper 95% Mean 2.7925804
lower 95% Mean 1.4006418
N 18
Fitted Normal
Parameter Estimates
Type Parameter Estimate Lower 95% Upper 95%
Location u 21011111 1.4006418 2.7925804
Dispersion a 1.3904798 1.0433988 2.0845294
Goodness-of-Fit Test
Shapiro-Witk W Test
W Prob<W
0.944906 0.3508

Note: Ho = The data is from the Normal distribution. Smali p-values raject Ho,
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Nitrite

0.3
0.25-# B
0.2
0.i5
0.1
0.05
0
Normal{0.050586,0.06099}
Quantiles
100.0% maximum 0.25000
99.5% 0.25000
97.5% 0.25000
90.0% 0.13750
75.0% quartile 0.06250
50.0% median 0.02500
25.0% quartile 0.02000
10.0% 0.01000
2.5% 0.01000
0.5% 0.01000C
0.0% minimum 0.01000
Moments
Mean 0.0505556
Std Dev ‘ 0.0609939
Std Err Mean 0.0143764
upper 95% Mean 0.0808871
lower 95% Mean 0.020224
N 18
Fifted Normal
Parameter Estimates
Type Parameier Estimate Lower 85% Upper 85%
Location ] 0.0505556 0.020224 0.0808871
Dispersicon o 0.0609939 0.0457691 0.0914387
Goodness-of-Fit Test
Shapiro-Wilk W Test
w Prob<wW
0.660355 <. 0001

Note: Ho = The data is from the Normai distribution. Small p-vaiues reject Ho.
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Ammonia

0.2 ;
0.15
0.1

0.05

Normal({C.C4611,0.05815)

Quantiles

100.0%
98.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

Moments

Mean
Sid Dev

maximum

quartite
median
quartile

minimurn

Sid Err Mean
upper 95% Mean

lower 95% M
N

can

Fitted Normal

Parameter Estimates
Parameter

Type
Location
Dispersion

Goodness-of-Fit Test

u
o}

Shapiro-Wilk W Test

0.4

W
20239

0.27000
0.27000
0.27000
0.11700
0.03125
0.02500
0.02500
0.02500
0.02500
0.02500
0.02500

00461111
0.0591497
0.0139417
0.0755256
0.0166966

18

Estimate
0.0461111
0.0591497

Prob<W
<.0001

Lower 85% Upper 95%
0.0166966 0.0755256
0.0443852 0.088674

Note: Ho = The data is from the Normal distribution. Smail p-values reject Ho.
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Normal(0.05611,0.03744}

Quantiles

100.0%
99.5%
97.5%
20.0%
756.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

Moments

Mean
Std Dev

maximum

quartile
median
quartile

minimum

Std Err Mean
upper 95% Mean
fower 95% Mean

N

Fitted Normal

Parameter Estimates
Parameter

Type
Location
Dispersion

Goodness-of-Fit Test

M
o

Shapiro-Wilk W Test

w

0.807876

0.14000
0.14000
0.14000
0.13100
0.07250
0.04500
0.03000
0.01000
0.01000
0.01000
0.01000

0.0581111
0.0374384
0.0088243
0.0747288
0.0374934

18

Estimate
0.0661111
0.0374384

Prob<W
0.0782

Lower 95% Upper 95%
0.0374934 0.0747288
0.0280933 0.0561256

Note: Ho = The data is from the Normal distribution. Small p-vaiues reject Ho,
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Normai{0.215,0.05058}

Quantiles

100.0% maximum 0.31000

99.5% 0.31000

97.5% 0.31000

90.0% £.30100

75.0% quartile 0.26000

50.0% median 0.21500

25.0% quariile 0.16750

10.0% 0.14000

2.5% 0.14000

0.5% 0.14000

0.0% minimum 0.14000

Moments

Mean 0.215

Std Dev 0.0505557

Std Err Mean 0.0119161

upper 35% Mean 0.2401408

lower 95% Mean (.1898592

N 18

Fitted Normal

Parameter Estimates

Type Parametar Estimate Lower 35% Upper 95%
Location H 0.215 0.1898592 0.2401408
Dispersion g 0.0505557 0.0379364 0.0757903

Goodness-of-Fit Test
Shapiro-Wik W Test

W Prob<W
0.959219 0.5666

Note: Ho = The data is from the Normal distribution. Small p-values reject Ho.
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TSS

|
Normal(91.7222,72.1604)
Quantiles
100.0% maximum 242.00
99.5% 242,00
97.5% 242.00
90.0% 215.80
75.0% quartile 134.28
50.0% median 68.00
25.0% quartile 33.75
10.0% 13.55
2.5% 9.50
0.5% 9.50
0.0% minimum 9.50
Moments
Mean 91.722222
Std Dev 72160406
Std Err Mean 17.008371
upper 95% Mean 127.60675
lower 95% Mean 55.837697
N 18
Fitted Normal
Parameter Estimates
Type Parameier Estimate Lower 95% Upper 85%
Location y 91.722222 55.837697 127.606875
Dispersion fo; 72.160406 54.148273 108.17884
Goodness-of-Fit Test
Shapiro-Wilk W Test
W Prob<W
0.8647865 0.0148

Nole: Ho = The data is from the Normai distribution. Small p-values reject Ho.
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VSS

200 B
|}
150
100
50
0
Normal(73.1167,61.3755)
Quantiles
100.0% maximum 200.00
99.5% 200.00
97.5% 200.00
90.0% 1980.55
75.0% quartiie 87.50
50.0% median 64.00
25.0% quartiie 23.00
10.0% 9.36
2.5% 8.10
0.5% B8.10
0.0% minimum B.10
Moments
Mean 73.116667
Std Dev 61.375539
Std Err Mean 14.466353
upper 85% Mean 103.638
lower 95% Mean 42.595329
N 18
Fitted Normal
Parameter Estimates
Type Paramatar Estimate Lower 95% Upper 85%
Location Y 73.116667 42.,585329 103.638
Dispersion g 61.375539 46.055443 92.01077
Goodness-of-Fit Test
Shapiro-Wilk W Test
W Prob<W
0.836146 0.0052

Note: Ho = The data is from the Normal distribution. Small p-vaiues raject Ho.
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TDS

Normal{291.111,56.9715)

Quantiles

100.0% maximum 400.00
99.5% 400.00
97.5% 400.00
90.0% 382.00
75.0% quartite 325.00
50.0% median 295.00
25.0% quartite 245.00
10.0% 210.00
2.5% 210.00
0.5% 210.00
0.0% minimum 210.00
Moments

Mean 29111111
Std Dev 56.971498
Std Err Mean 13.428311
upper 95% Mean 319.44237
lower 95% Mean 262.77985
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 95% Upper 95%
Lecation B 2911111 262.77985 319.44237
Dispersion g 56.971498 42.750706 85.408479

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.956940 0.5438

Note: Ho = The data is from the Normal distribution. Smatl p-values reject Ho.
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a4/

Normal(2.85556,1.71849)

Quantiles

100.0% maximum 6.5000
92.5% 6.5000
97.5% 6.5000
90.0% 5.1500
75.0% quartile 4.1500
50.0% madian 2,8500
25.0% quartile 1.2500
10.0% 0.9900
2.5% 0.0000
0.5% 0.0000
0.0% minimum £.0000
Moments

Mean 2.8555556
Std Dav 1.71B4885
Std Err Mean 0.4050516
upper $5% Mean 3.71013%8
fower 85% Mean 2.0009713
N 18

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lower 85% Upper 85%
Location H 2.85556566 2.0009713 3.7101398
Disparsion [+ 1.7184885 1.2895324 2.5762617

Goodness-of-Fit Test
Shapiro-Wilk W Test

W Prob<W
0.961025 0.6215

Note: Ho = The daia is from the Normal distribution. Small p-values reject Ho.
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Chioride

Nomal{25.6111,9.25545)

Quantiles

100.0% maxirmnum 43.000
99.5% 43.000
97.5% 43.000
90.0% 41.200
75.0% quartiie 34.250
50.0% median 22.000
25.0% guartite 18.000
10.0% 15.000
2.5% 15.000
0.5% 15.000
0.0% minimum 15.000
Moments

Mean 25611111
Std Dev 9.2554524
Std Err Mean 2.181531
upper 85% Mean 30.213739
lower 95% Mean 21.008483
N 18

Fitted Normaf
Parameter Estimates

Type Parameter Estimate Lower 85% Upper 95%
Location H 25611114 21.008483 30.213739

Dispersion a 9.2554524 6.9451767 13.875256

Goodness-of-Fif Test
Shapiro-Witk W Test

W Prob<W
0.894850 0.0464

Note: Ho = The data is from the Normal distribution. Smali p-valuas reject Ho.
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Total Ba

.08

0.05

0.04

.03

G.02

Normal(0.05167,0.02363)

Quantiles

100.0% rmaximurm 0.07000
99.5% 0.07000
97.5% 0.07000
90.0% 0.07000
75.0% quartile 0.07000
50.0% median 0.06000
25.0% quartile 0.02500
10.0% 0.02500
2.5% 0.02500
0.5% 0.02500
0.0% minimum 0.02500
Moments

Mean 0.0516667
5td Dev 0.0236291
Std Err Mean 0.0136423
upper 95% Mean 0.1103646
fower 95% Mean -0.007031
N 3

Fitted Normal
Parameter Estimates

Type Parameter Estimate Lowser 85% Upper 95%
Location y 0.0516667 -0.007031 0.1103646
Dispersion o 0.0236291 0.0123027 0.1485025

Goodness-of-Fit Test
Shapirc-Wilk W Test

w Prob<W
0.906716 0.4072

Note: Ho = The data is from the Normat distribution. Small p-values reject Ho.
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Matched Pairs -
Difference; E. coli Sample-E. coli FD

100
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= oa n 2
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@ 50 = .
-100 T T T T T
0 50 100150200250300350400450
Mean: (E. coli
Sample+E. coli FD)/2

E. coli Sample 568.7778 t-Ratio
E. coll FD 69.2222 DF
Mean Difference -12.444 Prob > ]
Std Error 7.18987 Prob >t
Upperd5% 2.72486 Prob < ¢
Lower95% -27.614
N 18
Correlation 0.97481

Wilcoxon Sign-Rank
E. coli Sample-E. coli FD

Test Statistic -26.000
Prob > |2| 0.188
Prob » z 0.906
Prob < z 0.094
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Matched Pairs

Difference: Fecal Coliform Sample-Fecal Coliform FD
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500
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Difference: Fecal Colifarm
Sample-Fecal Coliform FD
<
i
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Mean: (Fecal Coliform
Sampie+Fecal Coliform FD)/2

Fecal Coliform Sample
Fecal Celiform FD
Mean Difference

Std Error

Upper85%

Lower95%

N

Correlation

Wilcoxon Sign-Rank
Test Statistic
Prob > {2

Prob > z
Prob < z
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72.86824 {-Ratio -1.42629
125.588 DF 16
-52.706 Prob > H 0.1730
36.9531% Prob » § 0.9135
25.6313 Prob <1 0.0885
-131.04

17
0.59133

Fecal Coliferm Sample-Fecal Coliform FD
-31.500

0.141

0.929

0.071
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Matched Pairs

Difference: Chlor A Sample-Chior A FD
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<
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-60 L S A I
0 50 160 150
Mean: {Chior A
Sample+Chlar A FD)/2
Chior A Sample 65,8889 t-Ratic
Chior A FD £9.8333 DF
Mean Difference -3.9444 Prob > |t}
Std Error 3.71314 Prob >t
Upper9s% 3.88959 Prob <t
t owerds% -11,778
N 18
Correiation 0.9396

Wilcoxon Sign-Rank

Chlor A Sample-Chlor A FD

Test Statistic
Prob > |2}
Prob > z
Prob <z
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Matched Pairs
Difference: TKN Sample-TKN FD
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Mean: (TKN Sample+TKN FD)/2

TKN Samgie 1.335 {-Ratio
TKN FD 1.35056 DF
Mean Difference -0.0158 Prob > H}
Std Error 0.08383 Prob > t
Uppergs% 0.16132 Prob < t
Loweros% -0.1924
N 18
Caorrelation 0.69144

Wilcoxon Sign-Rank

Test Statistic
Prob = iz|
Prob >z
Prob <z

TKN Sample-TKN FD
3.000
0.833
0.417
0.583
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liatched Pairs

Difference: Nitrate Sample-Nitrate FD
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Difference: Nitrate
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Mean: {(Nitrate

Nitrata Sample
Nitrate FD
Mean Difference
Sid Error
Upper?s%
Lower85%

N

Correlation

210111 t-Rafio
2.07778 DF
0.02333 Prob = |t
0.01519 Prob >t
(.05538 Prob <t
-0.0087
18
0.999

Wilcoxon Sign-Rank

Test Statistic

Prob » {z} -
Prob > z

Prob < z
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Matched Pairs

Difference: Nitrite Sample-Nitrite FD
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.20 25

Sampie+Nitrite FD)/2
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Nitrite FD

Mean Differance
Std Error
Upper95%
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N

Correlation

Wilcoxon Sign-Rank

Test Statistic
Prob = |z}
Prob >z
Prob <z
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18
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t-Ratio
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Prob > it
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Prob < ¢
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Matched Pairs

Difference: Ammonia Sample-Ammonia FD
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Sample+Ammeonia FD)/2
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Ammonia Sample
Ammaonia FD
Mean Difference
Sid Error
Upper95%
Lowergs%

N

Correlation

Wilcoxon Sign-Rank
Test Statistic
Prob > iz}

Prob >z
Prob <z
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0.04611
0.05167
-0.0056
0.00385
0.00258
-0.0137

0.96823

-Ratio
DF

Prob = [t
Prob > t
Prob <t

Ammonia Sample-Ammonia FD

-5.500
0313
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Matched Pairs
Difference: ORP Sampie-ORP FD
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CRP Sampie 0.06611 t-Ratio
ORP FD 0.05444 DF
Mean Difference 0.00167 Prob > i
Std Error 0.00283 Prob > t
Upperds% 0.00764 Prob < ¢
Lowerd5% ~0.0043
N 18
Correlation 0.95988

Wilcoxon Sign-Rank

Test Statistic
Prob = |2}
Prcb > z
Prob <z

ORP Sample-ORFP FD
2.000
0.828
0.414
0.586
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Matched Pairs
Difference: TP Sample-TP FD

o8
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TP Sample
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Mean: (TP Sample+TP FD)/2
TP Sample 0.215 t-Ratio
TP FD 0.23667 DF
Mean Difference -0.0217 Prob = |f|
Std Error 0.0189 Prob >t
Upper95% 0.0182 Prob <t
Lower85% -0.0615
N 18
Correlation 0.74374

Wilcoxon Sign-Rank
TP Sample-TP FD

Test Statistic -8.500
Prob = |2| 0.597
Prob >z 0.701
Prob <z 0.292
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iatched Pairs
Difference: TS% Sample-TSS FD
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TSS8 Sampie 95.1765 {-Ratio -0.99657
TSSFD 104.765 DF 16
Mean Difference +0.5882 Prob = |t 0.3338
Std Efror .62125 Prob =t 0.8331
Upper95% 10.B072 Prob <t 0.1668
Lower95% -28.984
N 17
Correlation 0.85058

Wilcoxon Sign-Rank
TSS Sampie-TSS FD

Test Statistic -22.500

Prob > |z| 0.258

Prob >z 0.871

Prob < z 0.129
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Matched Pairs :
Difference; VSS Sample-VSS FD
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Std Errer 14.5956 Prob >t 0.6874
Upper8b% 23.8702 Prob < { 0.3126
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Correlation 0.51844

Wilcoxon Sign-Rank
V33 Sample-VSS FD

Test Statistic -17.000

Prob > |z{ 0.397
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Matched Pairs

Difference: TDS Sample-TDS FD
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TDS FD 293.889 DF
Mean Difference -2.7778 Prob > it}
Std Error 5.10066 Prob > t
Upper85% 7.98367 Prob <t
Lowerd5s% -13.539
N 18
Correlation 0.92506

Wilcoxon Sign-Rank

Test Statistic
Prob > |2}
Prob >z
Prob <z
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Matched Pairs

Difference: CBOD Sampie-CBOD FD
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Matched Pairs

Difference: Chloride Sample-Chioride FD

10

Difference: Chloride
Sampie-Chlcride FD
L]

-10

Mean: {Chioride

1 T i I 1 {
15 20 25 30 35 40 45 50

Sample+Chioride FD)/2

Chioride Sample 25.6111
Chioride FD 25.8333
Mean Difference -0.2222
Std Error 0.45414
Upper9s% 0.73503
Lower95% -1.1804
N 18
Correlation 0.98207

Wilcoxon Sign-Rank
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Prob > It} 0.6309
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Matched Pairs

Difference: Total Ba Sample-Toial Ba FD
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Appendix A.7
Comparison of Load Variability in Surface Water of the Mississippi River Upstream and
Downstream of the Cities

Oneway Analysis of Log E. coli Load CFU/D By Stream Position
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Tests that the Variances are Equal

0.8 -
B 0.6 -
a -
D04+
F -
0.2
0.0 T
Downstraam Upstream

5. Straam Position

Level Count” Std Dav MeanAbsDif to Mean MeanAbsDif to Median
Downstream 54 0.8171941 0.5682515 0.5388011
Upstream 54 0.5632768 0.4661878 0.4576010
Test F Ratio DFNum DFDen p-Value
C'Brien.5] 2.3467 1 106 0.1285
Brown-Forsythe 0.6372 1 106 0.4265
Levene 1.2942 1 106 0.2578
Bartlett 7.1081 1 . 0.0077
F Test 2-sided 2.1048 53 53 0.0077

Welch Anova testing Means Equal, aliowing Std Devs Not Equal

F Ratio DFNum DFDen Prob > F

7.7382 1 94.087 0.0065
t Test

2.7818
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Oneway Analysis of Log FC Load (CFU/D
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Test F Ratio DFNum
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Brown-Forsythe 0.9370 1
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Bartlett 4.8073 1
F Test 2-sided 1.8401 53

Welch Anova testing Means Equal, alfowing Std Devs Not Equal

F Ratio
6.7097

t Test
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FDen
7.472

Prob > F

By Stream Position
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Oneway Analysis of Chlorophyil A (mg/D) By Stream Position
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F Test 2-sided 1.6311 51
Welch Anova testing Means Equal, allowing Std Devs Not Equal
F Ratio DFNum DFDen Prob = F
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t Test
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Oneway Analysis of TKN (mg/D) By Stream Position
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Oneway Analysis of Nitrate Nitrogen as N (mg/D) By Stream Position
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Oneway Analysis of Nitrite Nitrogen as N (m

1.4e+10
1.2e+10
1e+10
Be-+8-1
Be+8

Nitrite Nitrogen
as N {mg/D)

4e+8

2e+9-4

o

Downstream

Stream Position

Upsiream

Missing Rows
1

Tests that the Variances are Equal

/D) By Stream Pcsition

Y-SRl "
3 3e+5- .
2 A
o Ze+9+
& ]
1e+8
0 T
Downstream Upstream
Stream Positicn
Level Count Std Dev
Downstream 53 4.0778e+9
Lipstream 54 2.8994e+9
Test F Ratio DFNum
O'Brienl.5] 2.1421 1
Brown-Forsythe 1.6473 1
Levena 5.0518 1
Bartiett 5.6465 1
F Test 2-sided 1.89779 52

Welch Anova testing Means Equal, allowing Std Devs Not Equal

F Ratio
1.5776

t Test
1.2560

A.7-H2-W053466-385

DFNum
1

DFDen
93.759

Prob > F
0.2122

MeanAbsDif to Mean

DFDean
105
108
1058

53

2.9763e+9

1.8981e+9

p-Value
0.1463
0.2022
0.0267
0.0147
0.0147

MeanAbsDif to Median
2.4216e+9
1.6069e+9



Oneway Analysis of Ammonia Nitrogen as N (mg/D) By Stream Position
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Oneway Analysis of Ortho Phasphate as P (mg/D) By Stream Position
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Oneway Analysis of Total Phosphate as P (mg/D) By Stream Position
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Oneway Analysis of Total Suspended Solids (mg/D) By Stream Position
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Oneway Analysis of Volatile Suspended Solids (mg/D) By Stream Position
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Oneway Analysis of Total Dissolved Solids (mg/D) By Stream Position
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Oneway Analysis of CBOD (img/D) By Stream Position
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Cneway Analysis of Chloride (mng)'By Stream Position
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Oneway Analysis of Dissolved Oxygen (mg/D) By Stream Position
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Oneway Analysis of Outdoor Temperature By Stream Position
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Oneway Analysis of Dissolved Oxygen (Saturation} By Stream Position
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Oneway Analysis of Specific Conductivity By Stream Position
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Oneway Analysis of Velocity By Stream Position
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Oneway Analysis of Water Temperature By Stream Position
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Oneway Analysis of pH By Stream Position
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Appendix A.8

Comparison of Load Variability in Surface Water of the Rock River Upstream and Downstream

Oneway Analysis of Log E. coli Load CFU/D By Stream position
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Oneway Analysis of Log FC Load (CFU/D) By Stream position
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Oneway Analysis of Chlorophyll A (mg/D) By Stream position
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Oneway Analysis of TKN (mg/D) By Stream position
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| Oneway Analysis of Nitrate Nitrogen as N (mg/D) By Stream position
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Oneway Analysis of Nitrite Nitrogen as N (mg/D) By Stream position
8e+9

7e+3-
Ge+8-
Se+8-

3e+9+
2e+9+ "

Nitrite Nitrogen
as N {mg/D}
N
@

4
[l
1

| ]

18+0- .
i i |

© Downglrearn 7 Upstream

Stream position

Tests that the Variances are Equal

2e+9
- 1.5e+94
8 =
z 1 e+9-_ .
@ 500000000+
0 T -
Downstream Upstream
Stream position
Levei Count Std Dav MeanAbsDif to Maan MeanAbsDif to Median
Downstream 18 1.7144e+9 1.0012e+9 754055556
Upstream 18 786820792 493913580 - 414111111
Test F Ratio DFNum DFDen p-Value
O'Brien[.5] 0.9430 1 34 0.3384
Brown-Forsythe 0.6645 1 34 0.4206
Levene 2.0689 1 34 0.1595
Bartlett 9.1427 1 . 0.0025
F Test 2-sided 47475 17 17 0.0025

Weilch Anova festingj Means Equal, allowing Std Devs Not Equal

F Ratio DFNum DFDen Prob = F

0.7371 1 23.857 0,399
t Test

0.8586

AB-H2-W053466-385 6



Oneway Analysis of Ammonia Nitrogen as N (mg/D) By Stream position
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Level Count Std Dev
Downstream 18 2.0885e+8
Upstream 18 1.21879+9
Test F Ratio DFNum
O'Brien{.5} 0.429G 1
Brown-Forsythe 0.1288 1
|.evene 0.4602 1
Bartleit 4.5761 1
F Test 2-sided 2.8367 17

Welch Anova festing Means Equal, allowing Std Devs Not Equal

F Ratio DFNurm DFDen

0.2032 1 27.375
t Test

0.4508

A8-H2-W053466-385

Prob > F
0.8557

MeanAbsDif to Mean

DFDen

34

17
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606362716

p-Value
0.5164
0.7219
0.5021
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MeanAbsDif to Median
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Oneway Analysis of Ortho Phospha
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Tests that the Variances are Equal
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Stream position
Level Count Sid Dev
Downstream 18 994967567
Upstream 18 711788409
Test F Ratic DFNum
O'Brien{.51 0.2601 1
Brown-Forsythe 0.0179 1
Levene 0.2687 1
Bartlett 1.8189 1
F Test 2-sided 1.9540 17
Welch Anova testing Means Equal, allowing Std Devs Not Equai
F Ratio DFNum DFDen Prob > F
0.0010 1 30,789 0.9744
t Test
0.0324
AB-H2-W053466-385 8

te as P (mg/D) By Stream position
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Oneway Analysis of Total Phosphate as P (mg/D) By Stream position
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Tests that the Variances are Equal
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Stream position
Level Count Std Daev
Downsiream 18 2,2736e+9
Upstream 18 3.4315e+0
Test F Ratic DFNum
O'Brien[.5] 0.4808 1
Brown-Forsythe 0.0355 1
Levene 0.1618 1
Bartiett 2.7229 1
F Test 2-sided 2.2780 17

Welch Anova testing Means Equal, affowing Std Devs Not Equal

F Ratio
0.0011

t Test
0.0326

AB-H2-W053466-385

DFENum
1

DFDen
29514

Prob > F
0.8742

MeanAbsDif to Mean

1.725e+9
2.017e+9
DFDen p-Vaiue
34 0.4928
34 0.8517
34 0.6900
. 0.0989
17 0.0989

MeanAbsDif to Median
1.72be+9
1.8722e+9



Oneway Anaiysis of Total Suspended Solids (mg/D) By Stream position
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Level Count Std Dev
Downstream 18 1.118a+12
Upstream 18 2.24e+12
Test F Ratio DFMNum
{'Brien[.5] 2.0720 1
Brown-Forsythe 0.9059 1
Lavena 2.8287 1
Bartlett 7.4034 1
F Test 2-sided 4.0134 17

Welch Anova testing Means Equal, allowing Std Devs Not Equal

F Ratio DFNum DFDan Prob > F
1.0692 1 24.976 0.3110
t Test

1.0340

A8-H2-W053466-385 10

MeanAbsDif fo Mean

9.11e+11
1.671e+12

p-Value
0.1592
0.3479
0.1018
0.0065
0.0065

MeanAbsDif to Median
8.49%e+11
1.342e+12



Oneway Analysis of Volatile Suspended Solids (mg/D) By Stream position
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Tests that the Variances are Equal
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Level Count Std Dev
Downstream 18 9.994e+11
Upstream 18 1.691e+12
Test F Ratic DFNum
O'Brien[.5] 2.1187 1
Brown-Forsythe 0.6876 1
Levene 2.3250 1
Bartleti 4.3685 1
F Test 2-sided 2.8619 17

Walch Anova testing Means Equal, aliowing Std Devs Not Equal

F Ratio DFNurm DFDen Prob > F

0.9238 1 27.588 0.3448
t Test

0.9612

A8-H2-W053466-385 11
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p-Value
0.1547
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0.0366

MeanAbsDif to Median
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Oneway Analysis of Total Dissolved Solids (mg/D) By Stream position
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Stream position
Level Count Std Dev
Downstream 18 3.283e+12
Upstream 18 2.646e+12
Test F Ratio DFNum
O'Brien[.5] 2.8274 1
Brown-Forsythe 0.8519 1
Levene 1.8423 1
Bartlatt 0.7613 1
F Test 2-sided 1.5389 17
Weich Anova testing Means Equal, allowing Std Devs Not Fqual
F Ratio DFNum DFDen Prob = F
0.5678 1 32.534 0.4565
t Test
0.7535

A8-H2-WO053466-385
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MeanAbsDif to Mean

2.916e+12
2.357e+12
DFDen p-Value
34 0.1018
34 0.3516
34 0.1725
. 0.3829
17 0.3830

MeanAbsDif to Median
2.81e+12
2.254e+12



Cneway Analysis of CBOD (mg/D) By Stream position

Stream position
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Stream position
Lavel Count Std Dev
Downstream 18 5.088e+10
Upstream 18 4.175e+10
Test F Ratio DFNum
(O'Brien{.5} 1.1413 1
Brown-Forsythe 0.6287 1
Levene 0.5449 1
Bartiett 0.6538 1
F Test 2-sided 1.4507 17

Weich Anova testing Means Equal, allowing Std Devs Not Egual

F Ratio DFNum

21735 1
{ Test

1.4743

AB-H2-W053466-385

DFDen Prob > F
32.73 0.1500
i3

MeanAbsDif to Mean

4.195e+10
3.62e+10
DFDen p-Value
34 0.2929
34 0.4333
34 0.4655
. 0.4187
17 0.4188

MeanAbsDif to Median
4.079e+10
3.239e+10



Oneway Analysis of Chioride (mg/D) By Stream position
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Upsiream 18 2.633e+11
Test F Ratio DFENum
C'Brien.5] 1.1412 1
Brown-Forsythe 0.8885 1
Levens 0.7323 1
Bartiett 0.4406 1
F Test 2-sided 1.3874 17

Weich Anova lesting Means Equal, allowing Std Devs Not Equat

F Ratic DFNum

1.3004 1
t Test

1.1403

A8-HZ2-W053466-385

DFDen
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MeanAbsDif to Mean

2.686e+11
2.326e+11
DFDen p-Vaiue
34 0.2929
34 0.3525
34 0.3981
. 0.5068
17 0.5069

MieanAbsDif fo Median
2.686e+11
2.212e+11



Oneway Analysis of Dissolved Oxygen (mg/D) By Stream position
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Tests that the Variances are Equal
1.1e+114 "
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2 Se+101
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Downstream Upstream
Stream position
{ avel Count Std Dev MeanAbsDif to Mean MeanAbsDif to Median
Downstream 17 1.142e+11 2.468e+10 8.885e+10
Upstream 17 8.4278+10 7.441e+10 7.221e+10
= Test F Ratio DFNum DFDan p-Value
a O'Brien[.5] 1.6925 1 3z 0.2026
Brown-Forsythe 0.5063 1 32 0.4818
Levens 1.4739 1 32 0.2336
Bartlett 1.4138 1 . 0.2344
F Test 2-sided 1.8374 18 16 0.2345

Waelch Anova testing Means Equal, allowing Std Devs Not Equal

F Ratic DFNum DFDen Prob > F

1.4859 1 20.436 0.2325
t Test

1.2190

A8-H2-W053466-385 15



Oneway Analysis of Specific Conductivity By Stream position
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Stream position
Level Caount Std Dev
Downstream 16 44 86201
Upsiream 17 44 22960
Test F Ratio DFNum
O'Brienf.5] 0.0037 1
Brown-Forsythe 0.0000 1
Lavene 0.0386 1
Bartlett 0.0030 1
F Test 2-sided 1.0288 15

Welch Anova testing Means Equal, allowing Std Devs Not Equal

F Ratio DFNum DFDen Prob > F

1.8804 1 30.818 0.1791
t Test

1.37449

A8-H2-W053466-385
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MeanAbsDif to Mean

36.06250
34.26990
DFDen n-Vaiue
31 0.9521
k! 0.9959
31 0.8435
. 0.8561
16 0.9518

MeanAbsDif to Median
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34.17647



Oneway Analysis of Velocity By Stream position
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Tests that the Variances are Equal
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Stream position
Level Count Std Dev
Downsiream 4 0.3685557
Upstream 17 0.5557189
Test F Ratio DFNum
O'Brien{.5] 0.4329 1
Brown-Forsythe 0.0787 1
Levene 0.1698 1
Bartlett 0.6322 1
F Test 2-sided 2.2735 16
Warning: Small sample sizes. Use Caution.
Welch Ancva testing Means Equal, aliowing Std Devs Not Equal
F Ratio DFNum DFDen Prob > F
25724 6.7083 0.1546
t Test
1.6039
A8-H2-W053466-385 19

MeanAbsDif to Mean

0.2375000
0.3321799

p-Valua
0.5185
0.7822
0.6849
0.4285
0.5447

MeanAbsDif to Median
0.2250000
0.2541176



Oneway Analysis of Water Temperature By Stream position
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Level Count Std Dev
Downstream 16 8.005304
Upstream 17 7.699312
Test F Ratio DFNum
O'Brien{.5] 0.0306 1
Brown-Forsythe 0.0017 1
Levene 0.0037 1
Bartiett 0.0228 1
F Test 2-sided 1.0811 15
Welch Anova testing Means Egual, allowing Std Devs Not Equal
F Ratio DFNurn DFDen Prob = F
0.1677 1 30.684 0.6850
t Test
0.4095
AB-H2-W053466-385 20

MeanAbsDif to Mean
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p-Value
0.8623
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MeanAbsDif to Median
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Oneway Analysis of pH By Stream position
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Level Count Sid Dev
Downstream 16 0.3242883
Upstream 17 0.3321056
Test F Ratio DFNum
O'Brien[.5] 0.0038 1
Brown-Forsythe 1.4728 1
Levens 0.1300 1
Bartiett 0.0085 1
F Test 2-sided 1.0488 16

Welch Anova testing Means Equal, aliowing Std Devs Not Equal

F Ratio DFMNum
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t Test

0.0917

AB-H2-W053466-385

DFDen Prob > F
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MeanAbsDif fo Mean
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p-Value
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MeanAbsDif to Median
0.2368750
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