KAUKAUNA

UTILITIES LJORIGINAL

SECRETARY OF THE “Community Owned, Customer Driven”
January 26, 2016 CCMMISSION
Ms. Kimberly Bose 0 FEB-1 P 3> 2S5
Fedom ¥ FEDERAL EYERGY
Fed i
358 post Sy Mg POy Commission - pe QUL ATS? S HHISSI0™

Washington, DC 20426

Subject: Water Quality Monitoring Report
Badger-Rapide Croche Hydroelectric Project, FERC No. 2677-030

Dear Ms. Bose:

City of Kaukauna (Kaukauna Utilities) received a new Federal Energy Regulatory Commission (FERC)
License on May 18, 2011, for its Badger-Rapide Croche Hydroelectric Project (Project). Under Article
406 of the new license, Kaukauna Utilities completed an approved Water Quality Monitoring Plan
{WQMP) in 2012. The WQMP directed the licensee to monitor dissolved oxygen (DO), pH, and
temperature variables on an hourly basis upstream and downstream of the Project for a period from June
15 through September 30 for three consecutive years (2014-2016). This is the second annual report,
which covers water quality monitoring conducted in 2015.

Kaukauna Utilities also submitted this report to the Wisconsin Department of Natural Resources, the U.S.
Fish and Wildlife Service, and the Outagamie County Land Conservation Department (collectively, the
agencies) on December 22, 2015, and confirmed receipt by the agencies shortly thereafter. Kaukauna
Utilities requested that the agencies provide any written comments before January 20, 2016, so comments
could be incorporated into the final report to FERC. Kaukauna Utilities did not receive any written
comments from the agencies.

The report demonstrates that the Project is meeting the WQMP criteria and FERC License requirements.
Temperatures were within the natural range of the river (i.e., between approximately 50 and 79°F) and no
greater than 89°F. DO averages both upstream and downstream were typically around 8.0 to 9.0 milligrams
per liter (mg/L) and rose to 11.0 to 12.0 mg/L as photosynthesis accelerated in mid-summer. Differences in
upstream and downstream daily average DO only exceeded 2 mg/l on three non-successive days.

Seasonal pH averages were less than 9.0 at all locations. Daily averages sometimes slightly exceeded 9.0,
but were biased high due to a combination of high natural pH conditions that occur in the Fox River basin
and biofouling of the sample probes. The report includes discussion of the results and modifications of
equipment and methods to improve 2016 data quality.

Thank you for assisting the City of Kaukauna. We are available to respond to questions or comments.

Michael Pedersen 2

Manager of Generation and Operations
Kaukauna Utilities

Enclosure: 2015 Report including CD-ROM with all data and a PDF of the full Report
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Copy to:

Mr. John Zygaj (hard copy of the repori)
Regional Engineer

Federal Energy Regulatory Commission
Chicago Regional Office

230 South Dearborn Street, Room 3130
Chicago, IL 60604

Ms, Cheryl Laatsch (copy of the cover letter, previously received a hard copy of the report)
WI Department of Natural Resources

Horicon Field Office

N7725 Highway 28

Horicon, WI 53023-9783

Mr. Nick Utrup (copy of the cover letter, previously received a hard copy of the report)
U.S. Department of Interior

Fish and Wildlife Service

4101 American Boulevard E.

Bloomington, MN 55425-1665

Mr. Gregory Baneck (copy of the cover letter, previously received a hard copy of the report)
Outagamie Co. Land Conservation Dept.

3365 W. Brewster Street

Appleton, W1 54914
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Horicon Field Office Fish and Wildlife Service
N7725 Highway 28 4101 American Boulevard E,
Horicon, WI 53023-9783 Bloomington, MN 55425-1665

Mr. Gregory Baneck

Outagamie Co. Land Conservation Dept.
3365 W. Brewster Street

Appleton, WI 54914

Subject: Water Quality Monitoring Report
Badger-Rapide Croche Hydroelectric Project, FERC No. 2677-030

Dear Agency and Governmental Representatives:

City of Kaukauna (Kaukauna Utilities) received a new Federal Energy Regulatory Commission (FERC)
License on May 18, 2011, for its Badger-Rapide Croche Hydroelectric Project (Project). Under Article
406 of the new license, Kaukauna Utilities completed an approved Water Quality Monitoring Plan
(WQMP) in 2012, The WQMP directed the licensee to monitor dissolved oxygen (DO), pH, and
temperature variables on an hourly basis upstream and downstream of the Project for a period from June
15 through September 30 for three consecutive years (2014-2016). This is the second annual report,
which covers water quality monitoring conducted in 2015,

The report demonstrates that the Project is meeting the WQMP criteria and FERC License requirements.
Temperatures were within the natural range of the river (i.e., between approximately 50 and 79°F) and no
greater than 89°F. DO averages both upstream and downstream were typically around 8.0 to 9.0 milligrams
per liter (mg/L) and rose to 11.0 to 12.0 mg/L as photosynthesis accelerated in mid-summer. Differences in
upstream and downstream daily average DO only exceeded 2 mg/] on three non-successive days.

Seasonal pH averages were less than 9.0 at all locations. Daily averages sometimes slightly exceeded 9.0,
but were biased high due to a combination of high natural pH conditions that occur in the Fox River basin
and biofouling of the sample probes. The report includes discussion of the results and modifications of
equipment and methods to improve 2016 data quality.

Thank you for assisting Kaukauna Utilities and your timely response. We are available to respond to
guestions or comments.

Mic}mm_/
Manager of Generation and Operations

Enclosure: 2015 Report including CD-ROM with all data and a PDF of the full Report
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1.0 Pro_ject Background

This is the second year of water quality monitoring of the two-dam Badger-Rapide Croche
Hydroelectric Project (FERC Project 2677) located on the Fox River. The project is owned and
operated by City of Kaukauna, Wisconsin (Kaukauna Utilities). Details of the first year and
methods are contained in a similar Report dated January 26, 2015.

Kaukauna Utilities followed the same approved Water Quality Monitoring Plan (WQMP) in
2014 and again in 2015. The WQMP directed the licensee to monitor dissolved oxygen (DO),
pH, and temperature variables on an hourly and daily basis upstream and downstream of the
project for the period from June 15 through September 30 for the three consecutive years (2014-
2016). We also monitored conductivity as it functions in computation of DO. The Report is
organized in four sections: 1.0 Project Background, 2.0 Methods and Instruments; 3.0 Results;
and 4.0 Conclusions.

1.1  Organization of the Report

This section (Section 1.0) is an abbreviated description of the project including the purpose and
organization of the report. More details can be found in the 2014 report.

Section 2.0, Methods and Instruments, summarizes the instrumentation, locations, and
procedures used to collect and analyze the data including calibration, criteria, and goals.

Section 3.0, Results, (1) describes the 2015 data and (2) compares hourly and daily upstream and
downstream: hydrology (discharge data), DO, pH, and temperature data. The data are placed in
context of (1) compliance criteria, (2) quality assurance data, and (3) communications with
agencies as required by the WQMP. The graphs of the data presented in Section 3.0 appear in
Appendix A. Corresponding raw data are presented in Appendix C in CD-ROM in Excel format.
An electronic copy of this report is also saved as PDF file in Appendix C.

Sections 4.0 and 4.1, Recommendations and Conclusions, address quality of the data, equipment,
compliance, and recommendations for 2016 monitoring.

GEI Consultants, Inc. 1
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2.0 Methods and Instrumentation

2.1 Data Collection Sites

Monitoring of Badger occurred at the same three agency-approved locations used in 2014: (1)
500 feet upstream of Kaukauna Dam near the intake of the power canal; (2) downstream of
Badger Powerhouse prior to confluence with the historic channel; and (3) at the downstream end
of the Kaukauna Dam bypass (historic) channel prior to confluence with the tailrace of the
Badger Powerhouse (Table 1 and Figure 1).

Rapide Croche data were collected at the same two agency-approved locations upstream and
downstream of the dam near the intake and discharge points of the powerhouse (Table 1 and
Figure 1). The downstream location was maintained at the less publically accessible point behind
locked fencing after vandalism during the 2014 season.

2.2 Water Quality Criteria

The WQMP requires that Kaukauna Utilities monitor and report to Wisconsin Department of
Natural Resources (WDNR) during the sampling season if data exceed the following criteria:

e Dissolved Oxygen - The dissolved oxygen (DO) content in surface waters may not be
lowered to less than 5 milligrams per liter (mg/L) at any time. Differences in DO daily
averages upstream and downstream of Kaukauna and Rapide Croche dams shall be no
greater than 2 mg/L for five consecutive days. Calibration of the dissolved oxygen
sensors is performed every one to two weeks with a variance criterion goal of less than 1
mg/L 70% of the time.

e Temperature - There shall be no temperature changes that may adversely affect aquatic
life. Natural daily and seasonal temperature fluctuations shall be maintained. The
temperature shall not exceed 89° F (31.5° C) for warmwater fish.

e pH - The pH shall be within the range of 6.0 to 9.0, with no daily average change greater
than 0.5 units outside the estimated natural seasonal maximum and minimum.

2.3 Instrumentation and Data Collection

Instrumentation consisted of five new technology Hach HL4 sondes outfitted with sensors to
record hourly temperature, pH, and dissolved oxygen (DO) data. HL4 technology is more
compact with longer battery life. Each sonde had a backup temperature probe to the real time
data probe and was equipped with LDO (Luminescent Dissolved Oxygen) technology. Data
were stored onboard the sonde data logger and downloaded to a computer for in-season analysis
and compliance purposes initially at biweekly intervals in June and then at 7-10 day intervals for
the remainder of the study. After each download, the DO probe and pH probes were calibrated
against standard solutions then adjusted prior to redeployment (in-check calibration and post-
cleaning calibration per manufacturer recommendations).

GEI Consultants, Inc. 2
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Reserve Sondes of the same design were kept on hand for rapid redeployment and were utilized
several times during the study when sondes were damaged or failed to calibrate. Data losses and
calibration issues are discussed and logged in Appendix E.

Sondes were first deployed on June 8, 2015, for pre-season testing. Monitoring compliance data
began June 15, 2015, and the first results were downloaded on June 29, 2015. Sondes had been
factory calibrated but were recalibrated during pre-season testing in 2015. Pre-season test data
were downloaded to confirm all probe operations and calibrations. Probes were calibrated
according to manufacturer recommendations at each data download and analyzed for WQMP
compliance. Sondes were retrieved, calibrated, and removed from operation on October 2, 2015,
after the close of the moenitoring season on September 30.

GEI Consultants, inc. 3
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3.0 Results

3.1

Overview of Results

Six probe or sonde outages during the season led to data gaps for some variables at some
locations. The raw data are provided in a separate CD-ROM. Computations of seasonal averages
are based on a “cleaned” data set that removed missing data or data that was demonstrably
inaccurate for reasons documented in this report. Statistics are based on accounting for missing
data and for removing biased or inaccurate data. Procedures for cleaning up the data removal
were as follows:

1.

We tentatively identified questionable data using anomalous trends such as unexplained
rapid and chronic directional changes or sudden or extreme outliers to normal data. A
potential cause was then sought. For example: the Badger Upstream pH values rose
continuously between June 17 and June 29. It was associated with severe calibration
problems on the download of June 29 (Appendix B, Figure 4 Raw Data). Strong
directional deviations from normal trends were usually traced to one or more observed
causes after data downloads such as: visible physical damage to the instrument, battery
failure, burial in sediment, water leakage into the instrument, biofouling by algae, plants,
or invertebrates, calibration out of normal range, and inability to recalibrate the
instrument.

We then associated calibration data, field notes, battery data, and photos for the time
periods corresponding to the date range of the anomalous data. For example: in the June
29, 2015, calibration notes, the pH probe failed to calibrate with three attempts; the pH
probe was replaced and failed again when a macroinvertebrate organism became lodged
within the pH probe.

Based on synchronous calibration data, field notes, or photographic evidence of damaged
sensors, the raw data were removed beginning where the change in direction could be
noted or where data provided suspect deviations from normal trends or values.

Some failures such as water leakage into a sonde, physical damage, sediment burial, or
battery failure caused multiple probe problems in which more than one variable became
erratic. Since battery failure can affect all variables collected, synchronous periods were
observed when all data were lost for more than one variable.

A summary of clipped data and data gaps for all five stations is included in Table 9, the
unabridged data plots and tables are included in Appendix B, and the clipped data plots and
tables are included in Appendix A. Photographic examples of sonde conditions are provided in
Appendix D.

GE| Consultants, Inc. 4
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3.2 Daily Average Dissolved Oxygen and Discharge Data Badger
Hydro

Badger water quality is described for all three variables and calibration at three locations
(Sections 3.2, 3.3, 3.4, 3.5, 3.6, and 3.7). Then, Rapide Croche water quality is described for all
three variables and calibration at two locations (Sections 3.8, 3.9, and 3.10).

Fox River inflows are under the control of Army Corps of Engineers (Corps) and outflows are
nearly synchronous to inflows at the dam. Figure 2 shows daily discharge in the Fox River
during the study period, as measured at a U.S. Geological Survey monitoring station in Appleton,
Wisconsin (USGS Station 04084445). Fox River discharge exceeded 11,000 cfs on June 15.
Flows dropped about 500 cfs/day to 2000 cfs from June 15 to July 3. Summer discharge
remained near 2,000 cfs before rising to 8,000 cfs in early September then leveling out around
6,000 cfs in late September. These high flows created safety hazards in monitoring the bypass
reach downstream of Badger Hydro, creating data gaps in the early and late season.

Changes in discharge affect water clarity, water velocity, temperature, and algal abundance, and
these affect DO levels in the Fox River. Despite large controlled discharges by the Corps on June
15-July 5 and September 9-15, upstream and downstream levels of DO at Badger remained
highly correlated and mostly stable around 8-9 mg/L (Figure 6).

Upstream DO data were available all season except for a 3-day data gap from July 28 to July 31
due to a sonde electrical malfunction. The daily average for DO fluctuated between 7-10 mg/L
(Figure 6). DO averaged 8.3 mg/L for the season (Table 3).

Bypass DO levels were less variable and fluctuated between 8 and 9 mg/L daily average (Table
3). Minimum and maximum daily averages were 8.4 mg/L and 9.0 mg/L respectively. Bypass
DO was slightly lower and less correlated with the wider variations observed upstream. Two
major data gaps occurred June 15 to July 10 and September 12 to September 20 due to due to
high flows and unsafe sampling conditions (Table 9; Figure 6). The sonde was nearly lost and
was physically battered in June when it dislodged from its moorings.

Downstream DO data were also affected by sedimentation and an equipment communications
interface malfunction. Using the reliable (edited) data available, DO daily averages varied from
5.5 mg/L to 10.5 mg/L, but averaged 8.3 mg/L for the season, similar to the upstream average.
Downstream values closely paralleled upstream DO during reliable periods of data collection
(Figure 6). The maximum daily average DO (mg/L) was 10.1 mg/L and 10.3 mg/L for upstream
and downstream, respectively, and the minimum was 6.7 mg/L and 5.4 mg/L for upstream and
downstream, respectively (Table 2). The largest daily average DO difference between upstream
and downstream was 2.07 mg/L on (August 19). There were no other daily differences that
exceeded 2.0 mg/L during the season.

Poor DO data quality in the downstream probe from approximately June 29 to July 28 was
caused by sedimentation. Malfunction of the sonde, due to sonde/computer interface
communication issues, resulted in no data collection from the downstream sonde from July 28 to
August 10. The sonde was replaced with a different sonde from August 10 to August 20.
Following repair by the manufacturer, the original sonde was restored at the downstream location

GEI Consultants, Inc. 5



ry ¢

y ¢y £ ) B Y RO O OFODORYE OB OCED ORGSO ONY BRDY EY R ORI

Badger-Rapide Croche

Hydroelactric Project

2015 Water Quality Monitoring Report
January 26, 2016

on August 20 and functioned normally until the end of the study. To compare the data collected
from two separate sondes, both the replacement and the original sondes were placed at the
downstream location from August 20 to August 28. The same type of DO data gap occurred
with the duplicate instrument at the Badger downstream location on August 23 (Figure 10). Field
observations suggest that the cause for the parallel, but independent data gaps, was likely
sediment exposure. We are recommending modification to the station location and/or sonde
anchoring system for 2016, and details are discussed in Section 4.0. The modified data set
excludes all data gaps (outages) and unreliable readings based on biased values associated with
damaged/buried probes. Table 9 summarizes the interpreted causes and time periods when data
were lost or edited out as unreliable for all data collected in 2015 including Badger downstream
DO.

Conclusions: The data show Fox River DO varies from about 6 mg/L to 13 mg/L over the
summer but is nearly identical and synchronous upstream and downstream of Kaukauna Dam,
rarely differing by 2 mg/L (Figure 6). Daily data demonstrate Badger Hydro meets WQMP
criteria for absolute (5 mg/L minimum DQ) and no more than 2 mg/L average difference for 5
consecutive days.

3.3 Temperature Data - Badger

Figure 7 shows daily average temperature data and the discharge in the Fox River during the
study period. The seasonal low temperatures at the three sensors were all near low of 20°C
(50°F) in June and September. The summer range fluctuated between 22°C (72°F) and 27°C
(81°F) from mid-June to early September.

Upstream, downstream and bypass daily average temperatures (Figure 7) are nearly identical
every day of the season. Table 2 provides details of the data showing an average daily difference
between upstream and downstream is less than 0.1°C. Hourly temperature patterns are similar to
daily averages with diurnal sawtooth patterns visible (Figure 3; Tables 2 and 3).

Hourly and daily graphs verify that there was not a single day in which upstream daily
temperature of any of the sensors exceeded 27°C (81°F). From July 29 to August 9, there were
no downstream temperatures recorded due to a malfunctioning sonde. The data set is comprised
of: 105 daily temperature averages upstream and 95 daily temperature averages downstream.
There were 74 daily temperature averages in the bypass due to data gaps early and late in the
season when high flows prevented safe data retrieval at this location.

Conclusions: Available daily data at all three locations confirm that the Badger Hydro meets
WQMP criteria for temperature (31.5°C/89°F). There was no variation in daily averages among
the three sampling locations when data were available.

3.4 pH Data - Badger

Data gaps were observed at all three locations sporadically through most of the season (Table 9),
but never concurrently at all three locations during the season (Figure 8). Thus every day pH
was recorded, but not always at all three locations. Daily averages were computed for a total of

GEI Consultants, Inc. 6
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88, 95, and 78 days for the upstream, downstream and bypass reaches, respectively.
Accordingly, there is a reasonably complete record of pH at the combined locations.

The combined data corroborate that daily average pH ranged from lows of 8.0-9.0 and 8.1-9.1

for upstream vs. downstream locations, respectively. The pH exceeded 9.0 only on the last five
days of the season at both the upstream and downstream sites (Table 2). The seasonal average
pH at the upstream (8.7) and downstream (8.6) were nearly identical as were daily differences
(Table 2). Averaged daily minimums and maximums differed by 0.4 and 0.6 pH units
respectively for the season (Table 2). On only 2 days (June 15-16) did upstream and
downstream average pH differ by more than 0.5 pH units (Table 2 and Figure 8). These data are
suspect because the pH probe was later found (during calibration on June 29) to have been fouled
by a macroinvertebrate that had apparently crawled into the probe.

Values also remained constant from day to day at both sondes changing only 0.0-0.2 pH units at
both upstream and downstream locations (Tables 4 and 5).

Conclusions: Although some daily average pH values exceeded 9.0 during the study, seasonal
averages were less than 9.0. The pH of the Fox River is at times “naturally” in excess of 9.0
when algae are abundant (summer). The calcium/magnesium rich geology of the Fox River also
contributes to atypically higher pH (alkalinity) compared to other Wisconsin streams, Hence, pH
> 9.0 should not be considered unnatural for this watershed

(https://www.uwgb.edu/watershed/data/monitoring/ph.htm).

3.5 Calibration and Performance of Badger Upstream, Downstream,
and Bypass

3.5.1 Calibration Technique

Tables 10, 11, and 12 summarize the Badger calibration data for upstream, downstream, and
bypass sondes, respectively. Performance and calibration data are provided for three variables
plus conductivity (Figures 5 and 9). (Conductivity is used by the Hach technology to compute
DO values.) Temperature did not require calibration or adjustment during the study period.

GEI followed Hach calibration techniques every download period. Typically the probes were
visibly contaminated with sediment and algae that needed cleaning at each calibration download;
less so when intervals were one week compared to two weeks. After the probe was cleaned, the
instrument was electronically “recalibrated” and the “restored” instrument calibration difference
was also recorded. These represent the “in-check™ and the “post-cleaning”™ data in the calibration
tables.

After the data were compiled, they were reviewed and tabulated. The pre-cleaning (in-check)
and post-cleaning measurements were recorded and expressed in % difference from standards.
For example the LDO Hach probe has an accuracy of 0.2 mg/L. A reading of 8.0 is not
statistically different from 7.8 to 8.2. Differences greater than 0.4 mg/L. would be considered
measurably different. Accuracy for conductivity probe was +/- 0.5%; and pH probe was +/- 0.2
pH units. Thus, any differences less than the accuracy of the instruments would be equivalent to
no statistical difference.

GEI Consultants, Inc. 7
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3.5.2 Conductivity Calibrations Badger Upstream

The conductivity calibrations of Badger Upstream (Table 10) showed moderate to significant
instrument drift at times during the study with 8 readings out of 15 outside the standard of 0.5%.
The data appear distinctly low early in the season when conductivity ranged from 350 to

360 uS/cm compared 400 to 450 uS/cm most of the season (Figure 5). Post-cleaning
calibrations were mostly within the standard of 0.5% (12 of 15 = 80%). Inability to calibrate the
upstream sonde was chronic and led to replacement of the sonde three times during the study and
after which data was good for several weeks before subsequent failure; pH in particular was
problematic (see Section 3.5.4)

3.5.3 Dissolved Oxygen Calibrations Badger Upstream

The in-check difference of Badger Upstream dissolved oxygen calibrations ranged -2.6% to
+3.6% with an average of +0.15% prior to cleaning. Thirteen of fifteen calibrations (87%) were
within the accuracy of the instrument (0.2 mg/L). Post-cleaning statistics were even better: 13 of
13 calibrations (100%) were within the accuracy of the probe. Accordingly, DO calibrations
exceeded the WQMP variance criterion goal of less than 1 mg/L. 70% of the time (Table 10).

3.5.4 pH Calibrations Badger Upstream

Although in-check calibrations for 2 of 14 sample periods failed the probe accuracy of +/- 0.2 pH
units relative to the 7.0 standard (6.80-7.20), post-cleaning all of the calibrations passed (100%
calibrated within standard). The pH calibration failed on July 28 and the sonde was removed for
maintenance and replaced by another unit. Twelve of fourteen (86%) in-check and 13 of 13
post-check (100%) thus met the standard of 70% of the samples within calibration standard.
Criteria for pH 10 standard were met in all (100%) of the samples for in-check and post-cleaning
calibrations (9.8-10.2) with exception of one gross (data loss) failure in each, again requiring
probe replacement (Table 10). Values also remained constant from day to day at both sondes
changing only 0.0 - 0.2 pH units at both upstream and downstream locations (Tables 4 and 5).

3.5.5 Conductivity Calibrations Badger Downstream

The in-check and post-cleaning conductivity calibrations of Badger Downstream (Table 11) were
within the instrument accuracy of 1% (+/- 0.5%) in 10 of 14 sample periods (71%). All four
failures were associated with gross failures (and sonde replacement).

3.5.6 Dissolved Oxygen Calibrations Badger Downstream

The variances for the in-check and post-cleaning were within 0.2 mg/L in 9 of 10 (90%) and 11
of 11 (100%) sample calibrations, respectively, where data was available. No variances
exceeded 3.6% (0.31 mg/L). Accordingly, DO calibrations exceeded the WQMP variance
criterion goal of less than 1 mg/I. 70% of the time (Table 11). Three failures to calibrate led to
the replacement of the sonde at this station (Figure 6).

GEI! Consultants, Inc. 8
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3.5.7 pH Calibrations Badger Downstream

Both in-check and post-cleaning accuracy of +/- 0.2 pH units relative to the 7.0 standard (6.80-
7.20 for the 7.0 standard) were met in the 12 samples where data was available. Failure to
calibrate occurred twice in each data set associated with mechanical failure and instrument
replacement. In-check and post-cleaning calibrations were also all within the probe accuracy for
the pH 10 standard, except for the same two instrument failures (Table 11).

3.5.8 Conductivity Calibrations Badger Bypass (Table 12)

Five of 10 (50%) of the in-check calibrations sampling periods met the probe accuracy of 1%
(+/- 0.5%) and only 1 was abnormal. But unexpectedly, post-cleaning calibrations decreased the
calibration accuracy to 3 out 10 (30%) in most of the samples suggesting mechanical issues of
the probe accuracy (Table 12). The sonde was subjected to severe physical disturbance during
high flows when the weighted stabilizer (downrigger) detached from the sonde. Sampling was
interrupted and the unit was replaced once during the season.

3.5.9 Dissolved Oxygen Calibrations Badger Bypass

As shown on Table 12, the variances for the in-check and post-cleaning were within 0.2 mg/L in
8 of 9 (89%) and 7 of 9 (78%) sample calibrations, respectively. No variances exceeded 3.0%
(0.25 mg/L). Accordingly, DO calibrations exceeded the WQMP variance criterion goal of less
than 1 mg/L 70% of the time.

3.5.10 pH Calibrations Badger Bypass

Seven out of 9 in-check sample periods (78%) and 9 out 10 calibrations (90%) in the post-
cleaning were within the probe accuracy of +/- 0.2 pH units relative to the 7.0 standard (6.80-
7.20 for the 7.0 standard). The only failed calibration was associated with the instrument failure
early in the season. For the pH 10 standard, 8 out of 10 (80%) in-check calibrations and 9 out of
10 (90%) post-cleaning calibrations were all within the probe accuracy for (9.8-10.2; see Table
12).

3.6 Summary of Badger Data

Badger met WQMP criteria for temperature and dissolved oxygen in 2015. Temperature never
exceeded the 89°F maximum criterion; DO never was less than 6 mg/L, and differences between
DO upstream and downstream never exceeded 2 mg/L for more than one day. The pH seasonal
averages were less than 9.0 at all three probes. Daily averages on a few days exceeded 9.0, but
only slightly. Northeast Wisconsin streams exceed pH values above 9.0 depending on the time
of year due to the carbonate geology of the region and algal blooms

(https://www.uwgb.edu/watershed/data/monitoring/ph. htm).

Badger instruments encountered frequent physical stresses and these contributed to problems in
calibrating the instruments. Most often, the problems were mechanical/electrical in nature
leading to probe or total sonde replacement at all three locations and more than once at both
upstream and downstream sites. High flows physically damaged the sondes early and late in the

GEI| Consultants, Inc. 9
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season by tearing stabilizing weights/downriggers from the protective sonde casings, burying
sondes in sediment, or causing water leakage or battery failure.

The problem of biofouling causing calibration issues was reduced in 2015 compared to 2014 due
to more frequent downloads, probe servicing, and cleanings. Despite the marginal calibrations,
the clipped data set demonstrates that there are no significant differences in the water quality
upstream or downstream of Kaukauna Dam and the project is meeting the goals of the WQMP.

3.7 Dissolved Oxygen - Data Rapide Croche

The daily average DO levels both upstream and downstream were always greater than 6 mg/L
and less than 12 mg/L during the study (Table 13). Rapide Croche upstream and downstream
daily DO data were similar through most of the season with a seasonal average difference of 0.23
mg/L (Table 6). Upstream daily average DO (mg/L) for the season was 9.1 (n=105) vs. 8.9
(n=83) downstream. Differences were less than 2 mg/L every day of the study period except on
July 12 and 15 when downstream was lower by 2.86 mg/L and 2.88 mg/L respectively.
Deviations of 2+ mg/L never occurred on sequential days. The available data show that both
variables were tightly correlated throughout most of the season (Table 6).

There were two data gaps in the downstream data during the first 45 days of the study caused by
battery failure and leakage (Table 9). There were two segments of unreliable data in the
upstream sonde attributed to biofouling in early June (4 days) and mid-August (2 days). There
were no data losses from human disturbance of the sonde behind the locked gate as experienced
prior to increasing security in 2014.

Conclusions: Available daily DO average (mg/L) met the WQMP criterion of 5.0 mg/L
minimum at Rapide Croche. There were no cases of even two consecutive days when upstream
vs. downstream daily average DO differed by more than 2.0 mg/L. Therefore, DO data met the
WQMP criteria.

3.8 Temperature Data - Rapide Croche

Seasonal weather and discharge affect the overall temperatures in the Fox River. These were
nearly identical to patterns and extremes observed four miles upstream at Badger. Figure 19
shows upstream and downstream daily temperatures at Rapide Croche were nearly identical
except for one day (August 15) when upstream warmed 1°F higher than downstream daily
average (Table 6). The graph verifies average daily temperatures never exceeded 26°C (79°F)
and thus met the 89°F maximum criterion in the WQMP.

The average daily upstream vs. downstream temperature was 23.5°C (74.3°F) vs. 23.2°C
(73.8°F), a difference of 0.3°C (0.5°F).

Hourly temperature patterns are similar to daily averages with diurnal sawtooth patterns visible
(Figure 15). Hourly temperatures were more variable in the upstream location, especially during
low flow conditions of late July and mid-August when the hourly peak temperatures briefly
exceeded 29°C (84°F) on July 27 to August 16 (Figure 15).

GEI Consultants, Inc. 10
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Data gaps in downstream temperature were identical as reported for DO when the sonde’s
battery failed (June 15-29) or water leaked into the sonde (July 20-31). A total of 108 daily
temperature averages were documented upstream and 83 downstream. The extremely tight
correlations of upstream and downstream make it unlikely that missing data could have
contradicted observed data.

Conclusions: Daily and hourly data confirm that the Rapide Croche met WQMP criteria for
temperature.

3.9 pH Data - Rapide Croche

The seasonal minimum and maximum daily average pH ranged from of 7.9 to 8.9 upstream and
8.2 to 9.2 downstream (Table 6). The upstream average pH for the season was 8.5 vs. 8.7
downstream with an average difference of 0.2 pH units (Table 6). Minimum and seasonal daily
averages meet the WQMP criterion of a pH between 6.0 and 9.0. The pH seasonal maximum
was 9.0-9.18 in early July (9 days) and 9.0-9.05 in late September (2 days). Differences between
upstream and downstream were always less than 0.5 pH units. Never were daily changes in pH
greater than 0.5 pH units either upstream or downstream (Table 7 and 8)

Figure 20 illustrates that pH of the upstream location was predominantly between pH 8 and 9,
varying gradually over time. Data gaps in downstream pH were identical as reported for DO and
temperature when the sonde battery failed (June 15-29) or leaked (July 20-31). Despite the
missing data, daily shifts in pH were always gradual and never more 0.5 pH units or less
difference between upstream and downstream on the 83 days when there were data to compare.
The maximum daily change upstream and downstream was also less than 0.5 pH units the entire
season (Tables 7 and 8). Values also remained constant from day to day at both sondes,
changing only 0.0-0.2 pH units at both upstream and downstream locations (Tables 7 and 8).

Conclusion: Rapide Croche upstream probably provided the most accurate pH data set for the
season of all the locations in the study. Successful calibration during all events plus no
mechanical outages or replacements made it the most reliable record. Although there were data
gaps downstream, the majority of the existing data show average daily pH was within 8.0-9.0

and most frequently within 0.1 pH units compared to upstream. The data support a conclusion of
no differences greater than 0.5 pH units occurred between upstream and downstream Rapide
Croche nor between sequential days. Therefore, Rapide Croche met the criteria of the WQMP
during the 2015 sampling period.

3.10 Calibration and Performance of Rapide Croche Sondes
Upstream and Downstream

3.10.1 Calibration Technique

Calibration data records for the upstream and downstream sondes are shown in Tables 13 and 14,
respectively. Refer to section 3.5.1 for general calibration procedures. Both upstream and
downstream units met calibration criteria 90% of the samples when data was available. The
upstream unit performed well and was undisturbed during the study as it was inside the confines
of the hydroelectric project property. The initial downstreamn unit was replaced twice more

GEI| Consultants, Inc. 11
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during the study as a result water leakage and mechanical problems involving data loss (see
Appendix E for details). Except on occasions where data were not retrievable, conductivity,
dissolved oxygen, and pH calibrated within criteria both upstream and downstream for 11 of 12
samples. Upstream and downstream are discussed together due to similar results for each
variable.

3.10.2 Conductivity Calibrations Rapide Croche Upstream and Downstream

The conductivity calibrations for Rapide Croche Upstream (Table 13) and Rapide Croche
Downstream (Table 14) showed low instrument drift during the entire study except for initial
upstream deployment (6/11 Table 13) above 1% for the in-check calibration and post-cleaning
calibration, and the one downstream sample (8/20, Table 14) for the post-cleaning calibration.
Both upstream and downstream met calibration criteria in 11 of 12 values (92%) and within 1%
(+/- 0.5%) instrument accuracy for the in-check and post-cleaning calibrations. Instrument
failures prevented calibrations on two occasions downstream. Moderate levels of conductivity
ranged from 350 to 450 uS/cm (Figure 13).

3.10.3 Dissolved Oxygen Calibrations Rapide Croche Upstream and
Downstream

The DO calibrations at Rapide Croche Upstream (Table 13) and Rapide Croche Downstream
(Table 14) also showed low instrument drift during the entire study with only the upstream initial
in-check reading (6/11) and the second post-cleaning reading (6/29) above the 0.4 mg/L (+/- 0.2
mg/L) instrument accuracy. Thus 11 of 12 values (92%) for in-check and post-cleaning are
within 1% (+/- 0.5%) instrument accuracy upstream. Instrument failures prevented calibrations
on two occasions downstream. Accordingly DO calibrations met the WQMP variance criterion
goal of less than 1 mg/L 70% of the time (Table 14).

3.10.4 pH Calibrations Rapide Croche Upstream and Downstream

The pH calibrations for Rapide Croche Upstream (Table 13) and Rapide Croche Downstream
(Table 14) for in-check and post-cleaning were all (100%) within the probe accuracy for the 7.0
and 10.0 standards of +/- 0.2 pH units.

GE1 Consultants, Inc. 12
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4.0 Conclusions

4.1 Recommendations to Improve Data

In 2014, biofouling caused parameter drift of DO and pH at Rapide Croche and Badger
downstream stations. We recommended and implemented a more frequent cleaning and probe
calibration interval of 7-10 days in 2015. This led to a better data set in 2015. We made
improvements from the data losses in 2014 by eliminating vandalism and reducing the effects of
biofouling with more frequent calibrations.

The data gaps and false readings that did occur in 2015 came from three major causes: (1) high
flows damaged sondes (leakage and battery failure) and made sampling unsafe in the Badger
bypass early and late in the sampling season; (2) sedimentation at Badger downstream caused
repeated damage to sondes at that location leading to lost data and need for replacement of
damaged equipment on multiple sampling periods; and (3) biofouling at Rapide Croche was
chronic at the upstream location from both algae and insect invasion of the sondes during the
mid-summer season; it affected pH and DO readings.

We are making the two following recommendations for 2016 sampling:

1. Do not install the bypass sampling unit until peak flows are over around July 1. This
monitoring station is not critical to hydropower operations because flows are not subject
to the hydro units and the discharge levels of 6,000-12,000 cfs significantly reduce any
potential for upstream and downstream differences to be meaningful.

2. We recommend relocation of the downstream Badger monitoring station to an area less
susceptible to sedimentation and damage from burial in mud (within approximately
50-100 feet of the original station) and/or modifying the attachment such that the sonde
would remain suspended above the bottom of the channel.

In 2014, we cited Research from University of Wisconsin at Green Bay which verified that the
Fox River is more alkaline than many other Wisconsin streams and therefore, it is not unusual to
exceed 9.0 during algal blooms. Although pH did exceed 9.0 in 2015, the exceedances were less
frequent and extreme than 2014. We suspect that this is because of better data in 2015 from
more frequent cleanings and calibrations. When we eliminate battery failures and leakage, we
suspect that pH performed well except for instrument calibration failures at upstream Badger
earlier in the season. After unit replacements at most locations and for most variables, we
obtained good data.

DO data was biased from repeated biofouling at Rapide Croche upstream. This reservoir is
subject to active algal blooms and plant growth. We are recommending repositioning the unit in
2016, as feasible, to an area that may be less subject to plant growth than the trash rack, which
accumulates debris and may be more productive for biotic growth.

Hach’s latest technology HL4 sondes were deployed in 2015. They are smaller, more compact
and have improved electronics and battery life compared to the older MS-5 sondes employed in

GEI Consultants, Inc. 13
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2014. Unfortunately, these may also have manufacturing issues that caused several problems
including leakage, battery failure and calibration issues. Hach was responsive in providing
assistance including loaner instruments and replacements at no additional cost. They also
participated in troubleshooting issues during the season. We expect the combined relocation of
instruments plus experience gained in 2015 will lead to less frequent data gaps in 2016. These
will come from new deployment locations, continued calibration/cleaning frequency, and design
improvements in the replacement instruments provided by Hach.

4.2 Conclusions

This is the second year of a three-year sampling program. The goal of the program is to
determine whether operations of the new Badger-Rapide Croche Hydroelectric Project are
meeting the WQMP criteria established by FERC in its Order for New License.

The data provide confidence that the projects in 2015 met the WQMP criteria as follows: (1)
average daily temperatures were within the natural range of the river and no greater than 89°F;
(2) average daily dissolved oxygen was always above 5 ppm (mg/L) with upstream and
downstream differences greater than 2 mg/L never occurring on any sequential day (5 days is the
criterion); and (3) pH ranges were between 8.0 and 9.0 except for a few days when pH drifted to
as high as 9.18. The natural carbonate geology of the Fox River basin and summer algal blooms
can produce pH values above 9.0, but this was observed rarely and at levels less than 9.2 daily
average.

Sonde and probe malfunctions occurred and caused data gaps; however, no variable provided
less than 83 days of data at Rapide Croche or Badger upstream and downstream locations.
Collectively, complete records were obtained for every variable for the entire season—i.e., there
was never any day when pH, DO, and temperature were not available at one of the monitoring
stations. Daily averages from the collective data set were always in compliance with the
WQMP. Further, the correlated patterns and close relationships of the upstream and downstream
variables during the 83-105 days when comparative data were available support the conclusion
that no criteria were ever violated.

Calibration goals were met at most stations for most variables. When calibrations were not met,
it was either the exception, or in the case of Badger upstream and downstream, the result of
repeated instrument malfunctions disabling calibration or a total data loss on multiple sample
periods throughout the study.

Despite the missing data and sonde outages, the trends and the existing data all show similar
upstream and downstream values consistent with WQMP criteria. In summary, we conclude that
the Badger and Rapide Croche projects are have met the WQMP criteria for the second year of
the sampling period. We will look forward to discussion or questions about the proposed
improvements recommended for sampling and improving calibration in 2016.

GEI Consultants, Inc. 14
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Appendix A

Figures (Clipped Data)

Figure 1 Sonde Location Diagram

Figure 2 Badger Hourly Dissolved Oxygen
Figure 3 Badger Hourly Temperature

Figure 4 Badger Hourly pH

Figure 5 Badger Hourly Electrical Conductivity
Figure 6 Badger Daily Dissolved Oxygen
Figure 7 Badger Daily Temperature

Figure 8 Badger Daily pH

Figure 9 Badger Daily Electrical Conductivity

Figure 10 Badger Regular and Loaner Sonde Hourly Dissolved
Oxygen Comparison

Figure 11 Badger Regular and Loaner Sonde Hourly
Temperature Comparison

Figure 12 Badger Regular and Loaner Sonde Hourly pH
Comparison

Figure 13 Badger Regular and Loaner Sonde Hourly Electrical
Conductivity Comparison

Figure 14 Rapide Croche Hourly Dissolved Oxygen
Figure 15 Rapide Croche Hourly Temperature

Figure 16 Rapide Croche Hourly pH
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Figure 17 Rapide Croche Hourly Electrical Conductivity
Figure 18 Rapide Croche Daily Dissolved Oxygen
Figure 19 Rapide Croche Daily Temperature

Figure 20 Rapide Croche Daily pH

Figure 21 Rapide Croche Daily Electrical Conductivity

Figure 22 Rapide Croche Regular and Loaner Sonde Hourly
Dissolved Oxygen Comparison

Figure 23 Rapide Croche Regular and Loaner Sonde Hourly
Temperature Comparison

Figure 24 Rapide Croche Regular and Loaner Sonde Hourly pH
Comparison

Figure 25 Rapide Croche Regular and Loaner Sonde Hourly
Electrical Conductivity Comparison

Tables (Clipped Data)

Table 1 Sonde Locations

Table 2 Badger Upstream and Downstream Daily Averages
Table 3 Badger Bypass Daily Averages

Table 4 Badger Upstream Day to Day pH

Table 5 Badger Downstream Day to Day pH

Table 6 Rapide Croche Upstream and Downstream Daily
Averages

Table 7 Rapide Croche Upstream Day to Day pH
Table 8 Rapide Croche Downstream Day to Day pH
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Table 9 Summary of Data Gaps and Clipped Data

Table 10 Badger Upstream Sonde Calibration Data

Table 11 Badger Downstream Sonde Calibration Data
Table 12 Badger Bypass Sonde Calibration Data

Table 13 Rapide Croche Upstream Sonde Calibration Data

Table 14 Rapide Croche Downstream Sonde Calibration Data
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Figure 5. Hourly Electrical Conductivity Readings, Upstream, Downstream, and along the Bypass of the Badger Hydroelectric Plant
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F:gure 10. Hourly Dissolved Oxygen Readmgs Upstream, Upstream Loaner Sonde, Downstream, and Downstream Loaner Sonde of the Badger Hydroeiectnc Piant
FERC No. 2677 on the Fox River in Kaukauna, Wisconsin
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Figure 11. Hourly Temperature Readings, Upstream, 'Upé_tream Loaner Sonde, Downstream, and Downstream Loaner Sonde of the Badger Hydroelectric Plant
FERC Mo, 2677 on the Fox River in Kaukauna, Wisconsin
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Figure 12. Hourly pH Readings, Upstream, Upstream Loaner Sonde, Downstream, and Downstream Loaner Sonde of the Badgér Hydroelectric Plant
FERC No. 2677 on the Fox River in Kaukauna, Wisconsin
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Figure 13. Hourly Electrical Conductivity Readings, Upstream, Upstream Loaner Sonde, Downstream, and Downstream Loaner Sonde of the Badger Hydroelectric Plant
FERC No. 2677 on the Fox River in Kaukauna, Wisconsin
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'Figuré 22. Hourly Dissolved Oxygen Readings, Downstream and Downstream Loaner Sonde of the Rapide Croche Hydroelect”ric' Plant |
' FERC No. 2677 on the Fox River in Kaukauna, Wisconsin :
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Figure 23. Hourly Temperature Readings, Downstream and Downstream Loaner Sonde of the Rapide Croche _Bydroe!eciric'?iant.

FERC No. 2677 on the Fox River in Kaukauna, Wisconsin
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Figure 24. Houﬂy pH 'Rea_ding_s, Downstream and Downstream Loaner Sonde of the Rapide Croche Hydroelectric Plant
FERC No. 2677 on the Fox River in Kaukauna, Wisconsin
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Figure 25. Hour'[y Electrical Cohduc_’tivity Readings, Downstream and Downstream Loaner Sonde of the Rapide Croche Hydroefecfric Plant
EERC No. 2677 on the Fox River in Kaukauna, Wisconsin
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Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Sonde Locations

GPS Coordinates

Latitude Longitude
Upstream 442814 -88.2734
Badger Downstream 442768 -88.2652
Bypass 44,2797 -88.2641
. Upstream 44,3157 -88.1986
h
Rapide Croche Downstream 44.3148 -88.1958
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Table 2.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Upstream and Downstream Dissolved Oxygen, Temperature, and pH Data
Difference = Upstream - Downstream
**Note: Shaded dates = service date {data downioads and calibration)

Date {shading = service Dissolved Oxygen (mg/L} Temperature (°C} pH
date) Upstream  Downstream Difference |Upstream  Downstream Difference [Upstream Downstream Difference

6/15/2015 8.21 7.83 0.38 20.88 20.87 0.01 8381 8.23 0.58
6/16/2015 8.09 7.73 0.36 20.60 20.61 0.00 8.75 8.14 0.61
6/17/2015 8.60 8.13 048 21.65 21.67 -0.02 8.40
6/18/2015 8.62 8.10 0.52 22.67 22.66 0.01 8.56
6/19/2015 8.39 8.18 0.20 22.16 22.15 D01 8.55
6/20/2015 8.15 7.93 0.22 21.75 21,75 0.00 8.43
6/21/2015 8.30 8.17 0.13 21.99 22.02 -0.03 8.43
6/22/2015 7.97 7.78 Q.19 22.28 22.26 0.02 8.42
6/23/2015 8.08 7.87 0.20 22.05 22.05 0.00 8.37
6/24/2015 8.27 822 0.04 22.57 22.67 -0.08 8.46
6/25/2015 7.99 7.78 0.21 2331 2331 0.01 8.52
6/26/2015 7.67 7.62 0.05 23.36 23.32 0.04 851
6/27/2015 8.07 8.08 -0.01 2349 23.48 0.02 B.&7
6/28/2015 8.16 817 -0.01 23.48 23.47 0.02 B.70
6/29/2015 8.06 7.90 0.15 23.97 23.99 -0.02 B.74 8.75 -0.01
6/30/2015 7.50 7.45 0.05 23.74 23.66 0.08 8.68 8.78 -0.10
7/1/2015 7.85 7.75 0.10 22.73 2276 -0.03 8.62 B8.73 -0.11
7/2/2015 3.64 8.49 0.15 22.38 22,34 0.04 B.65 8.76 -0.11
7/3/2015 8.84 8.89 -0.05 22.65 22.65 -0.04 8.68 8.77 -0.09
7/4/2015 8.97 8.40 0.57 23.35 23.39 -0.03 8.73 8.80 -0.06
7/5/2015 93.01 24.23 2424 -0.02 8.76 8.81 -0.05
/8/2015 8.19 24.42 2442 0.00 8.70 8.72 -0.01
71712015 796 23.68 23.65 0.03 8.54 8.56 -0.02
7/8/2015 8.58 8.40 0.18 23.08 2296 0.12 852 8.50 0.02
7/8/2015 8.76 843 0.32 23.14 2321 -0.07 B.66 8.65 0.01
7/10/2015 9.42 945 -0.04 24.01 24.04 -0.03 8.77 8.77 0.00
7/11/2015 9.50 9.57 -0.08 2432 24.86 -0.04 8.94 892 0.01
7/12/2015 9.14 9.13 0.01 25.07 25.07 0.00 8.95 8.38 .07
7/13/2015 3.83 8.74 0.09 2562 25.67 -0.05 893 8.84 0.08
7/14/2015 7.64 7.20 0.45 25.73 25.74 -0.01 8.78 8.57 0.21
7/15/2015 8.16 25.19 25.17 0.03 8.74 B8.42 0.31
7/16/2015 8.50 24,65 24.63 0.01 8.70 8.36 0.34
7/17/2015 8.26 24.44 24.52 -0.08 873 8.30 043
7/18/2015 8.43 25.12 25.16 -0.04 8.76 8.40 0.36
7/15/2015 8.82 25.80 25.83 -0.03 8.87 8.56 0.31
7/20/2015 8.55 2543 25.70 -0.21 8.73 8.54 0.19
7/21/2015 8.06 8.76 -0.70 2488 2492 -0.04 8.60 8.60 0.01
7/22/2015 8.08 8.11 -0.03 24.47 24.46 0.01 8.48 8.55 -0.08
7/23/2015 8.70 8.51 0.18 25.11 25.19 -0.08 8.26 8.64 -0.38
7/24/2015 8.57 7.84 0.73 2571 2577 -0.06 8.67
7/25/2015 8.55 7.50 1.04 25.99 26.05 -0.06 B.60
7/26/2015 8.51 6.60 191 26.33 26.33 0.00 8.438
7/27/2015 8.18 26.55 26.57 -0.02 8.33
7/28/2015 6.9% 26.35 26.78 -0.44 B8.23
7/29/2015%
7/30/2015
7/31/2015 9.32 25.78 8.93
8/1/2015 8.48 25.06 8.86
B/2/2015 8.28 25.15 879
8/3/201S 8.32 24.84 3.73
8/4/2015 8.52 24.14 8.77
8/5/2015 8.75 24.30 8.84
8/6/2015 958 24.08 8.84
8/7/2015 8.34 23,58 8.74
8/8/2015 6.68 2274 8.55
8/9/2015 7.39 23.10 8.52
8/10/2015 7.83 8.63 -0.80 23.77 2411 -0.34 8.55 8.53 0.01
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Table 2.

Badger-Rapide Crache, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin

Badger Daily Averages of Upstream and Downstream Dissolved Oxygen, Temperature, and pH Data
Difference = Upstream - Downstream
**Note: Shaded dates = service date (data downloads and calibration)

Date (shading = service Dissolved Oxygen {mg/L) Temperature (°C) pH
date) Upstream Downstream Difference [Upstream  Downstream Difference |Upstream Downstream Difference
8/11/2015 9.01 8.98 0.03 24.26 2426 0.01 8.67 8.58 0.09
8/12/2015 937 9.22 0.15 24.58 24.54 0.04 871 8.60 011
8/13/2015 9.23 8.99 0.24 24.84 24.83 0.01 8381 8.60 0.21
8/14/2015 9.02 8.75 0.27 25.66 25.63 0.03 8.84 8.73 011
8/15/2015 851 8.14 037 25.69 25.58 0.10 8.69 8.60 0.09
8/16/2015 9.16 8.97 0.19 26.30 26.29 0.01 8.73 8.66 0.07
8/17/2015 8.84 8.41 0.43 26.57 26.56 0.01 8.73 8.56 017
B/18/2015 7.94 6.73 1.20 26.00 2598 0.02 8.64 8.30 0.34
8/15/2015 7.51 5.44 207 25.30 25.33 -0.02 8.60 8.20 0.40
8/20/2015 7.54 7.28 0.26 23.26 2333 -0.06 8.50 8.34 0.15
8/21/2015 8.78 8.57 0.21 22.26 2234 -0.08 8.56 8.49 0.07
8/22/2015 10.02 9.69 0.32 22,71 22.76 -0.05 873 8.67 0.06
8/23/2015 9.61 9.34 0.26 2234 2245 -0.11 8.81 8.77 0.05
8/24/2015 8.47 8.24 0.23 20.83 20.94 -0.11 873 8.69 0.05
8/25/2015 7.95 7.88 0.07 19.48 19.63 -0.15 8.62 £.63 0.00
8/26/2015 758 7.89 -0.31 19.29 19.40 -0.10 8.49 8.48 0.01
8/27/2015 8.61 841 0.20 19.57 19.65 -0.07 8.50 8.47 0.02
8/28/2015 8.73 844 0.29 19.82 19.90 -0.08 8.52 851 0.01
8/29/2015 7.67 7.53 0.14 19.85 19.97 -0.12 841 835 0.07
8/30/2015 7.62 746 0.16 20.33 20.40 -0.07 8.37 8.29 0.08
8/31/2015 8.29 8.04 0.25 21.09 21.14 -0.05 847 8.38 0.09
9/1/2015 8.65 8.23 0.41 22.08 22.09 -0.01 8.47 8.38 0.10
9/2/2015 8.62 8.09 0.53 23.45 23.47 -0.01 8.51 843 0.08
9/3/2015 7.89 7.45 0.44 24.03 24.10 -0.07 8.47 8.45 0.02
9/4/2015 7.20 6.92 0.27 23.57 23.75 -0.18 839 8.36 0.03
9/5/2015 7.62 7.40 0.22 2379 23.81 -0.02 8.45 8.36 0.09
9/6/2015 8.53 8.24 0.29 24.60 24.61 -0.01 8.60 853 0.07
9/7/2015 7.90 7.66 0.24 24.89 24.89 0.01 853 8.53 0.01
9/8/2015 6.80 6.59 0.21 24,32 24.25 0.07 8.11 B8.13 -0.03
9/5/2015 7.40 7.14 0.26 23.59 2358 0.00 7.99 8.10 -0.12
9/10/2015 7.59 7.35 0.25 23.36 23.41 -0.05 8.10 8.40 -0.30
9/11/2015 7.78 7.42 0.36 2.1 22.22 -0.02 8.23 8.40 -0.18
9/12/2015 8.16 7.67 049 20.78 20.79 -0.02 841 8.40 0.00
9/13/2015 8.44 8.00 0.44 20.38 20.39 0.00 8.47 8.51 -0.04
9/14/2015 8.57 8.15 0.42 20.52 2051 0.01 8.52 8.60 -0.08
9/15/2015 8.54 8.17 0.37 20.92 2051 0.02 8.54 8.63 -0.10
9/16/2015 8.80 8.48 0.33 21.43 214 0.01 867 8.77 -0.10
9/17/2015 8.70 8.33 0.37 21.63 21.61 0.02 8.66 8.77 -0.10
9/18/2015 813 7.84 0.28 21.52 21.52 -0.01 8.54 8.64 -0.11
9/19/2015 864 830 0.34 21.08 21.07 0.01 8.56 8.66 -0.10
9/20/2015 9.32 8.94 0.38 2044 20.44 0.00 8.74 8.86 -0.12
9/21/2015 9.63 9.57 0.07 20.03 20.20 -0.18 8.97 9.03 -0.06
9/22/2015 952 9.66 -0.14 19.96 19.97 -0.01 9.08 5.02 0.05
9/23/2015 9.25 9.41 -0.16 20.17 20.14 0.03 8.98 8.94 0.04
9/24/2015 9.19 9.36 -0.17 20.21 20.22 -0.01 5.88 8.85 0.03
9/25/2015 9.62 9.80 -0.18 20.78 20.80 -0.02 398 8.96 0.02
9/26/2015 9.98 10.15 -0.17 20.94 20.94 0.00 9.06 9.03 0.03
9/27/2015 10.14 10.32 -0.18 20.87 20.89 -0.01 9.15 9.11 0.05
9/28/2015 9.74 9.88 -0.14 20.92 20.92 0.00 9.13 9.07 0.06
9/28/2015 9.14 9.33 -0.19 20.56 2057 -0.02 9.12 9.06 0.06
9/30/2015 9.52 9.67 -0.16 18.88 18.90 -0.02 9.10 9.04 0.06
Minimum 6.68 5.44 -0.80 18.88 18.90 -0.44 7.99 8.10 -0.38
Average 8.47 8.28 0.23 23.13 23.04 -0.03 8.67 8.59 0.05
Maximum 10.14 10.32 2.07 26.57 26.78 0.12 9.15 9.11 0.61
Standard Deviation 0.70 0.88 0.40 2.00 2,04 0.08 0.23 0.22 0.15
Number of Data Points 105 B4 84 105 95 95 88 95 78
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Table 3.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Bypass Dissolved Oxygen, Temperature, and pH Data

Date {shading = service
date)

Temp
°C

pH

Units

{DO

mg/l

6/15/2015
6/16/2015
6/17/2015
6/18/2015
6/19/2015
6/20/2015
6/21/2015
6/22/2015
6/23/2015
6/24/2015
6/25/2015
6/26/2015
6/27/2015
6/28/2015
6/29/2015
6/30/2015
7/1/2015
7/2/2015
7/3/2015
7/4/2015
7/5/2015
7/6/2015
7/7/2015
7/8/2015
7/9/2015
7/10/2015
7/11/2015
7/12/2015
7/13/2015
7/14/2015
7/15/2015
7/16/2015
7/17/2015
7/18/2015
7/19/2015
7/20/2015
7/21/2015
7/22/2015
7/23/2015
7/24/2015
7/25/2015
7/26/2015

2477
24.90
25.15
25.70
25.79
25.15
24.71
24.59
25.26
25.87
2571
25.01
24.56
25.23
25.79
26.15
26.45

8.85
8.51
8.29
8.00
7.65
7.86
7.94
7.90
7.86
7.90
8.28
8.67
8.56
8.75
8.48
8.31
8.20

8.89
8.88
8.88
8.87
8.75
3.70
8.65
8.68
8.72
8.83
8.77
8.66
8.61
8.74
8.80
8.81
8.82
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Table 3.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Bypass Dissolved Oxygen, Temperature, and pH Data

Date (shading = service Temp pH LbO
date) °C Units mg/I
7/27/2015 26.58 8.02 8.81
7/28/2015 27.05 B.02 8.82
7/29/2015 26.98 8.08 8.89
7/30/2015 26.03 8.26 8.96
7/31/2015 25.60 8.29 8.92
8/1/2015 25.12 8.30 893
8/2/2015 25.26 7.78 3.85
8/3/2015 24.88 8.07 8.77
8/4/2015 24.44 8.33 8.82
8/5/2015 24.23 8.31 8.87
8/6/2015 24.00 8.47 8.85
8/7/2015 2351 7.89 8.72
8/8/2015 22.70 7.84 8.54
8/9/2015 23.20 7.97 8.53
8/10/2015 23.94 7.99 8.60
8/11/2015 24.39 841 872
8/12/2015 24.67 8.56 880
8/13/2015 2496 8.32 8.86
8/14/2015 25.76 7.89 891
8/15/2015 25.73 7.67 8.74
8/16/2015 26.38 7.71 8.77
8/17/2015 26.61 7.48 8.80
8/18/2015 26.04 7.31 8.69
8/19/2015 2523 7.19 8.64
8/20/2015 23.23 7.70 8.49
8/21/2015 22.33 8.56 8.48
8/22/2015 22.80 8.76 8.65
8/23/2015 22.38 8.49 8.72
8/24/2015 20.80 8.39 8.64
8/25/2015 19.45 8.46 8.59
8/26/2015 19.36 8.61 8.52
8/27/2015 19.74 8.68 8.52
8/28/2015 19.92 8.66 8.50
8/29/2015 19.89 8.54 8.42
8/30/2015 20.40 8.50 8.40
8/31/2015 21,22 8.52 8.50
9/1/2015 2226 8.54 8.55
9/2/2015 2361 331 8.60
9/3/2015 24.10 7.92 8.60
9/4/2015 23.76 7.81 8.55
9/5/2015 23.90 8.10 8.57
9/6/2015 24.74 8.19 8.73
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Table 3.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Bypass Dissolved Oxygen, Temperature, and pH Data

Date (shading = service Temp pH LDO
date) °C Units mg/|
9/7/2015 2497 7.84 8.75
9/8/2015 24 .30 7.28 8.40
9/9/2015 23.63 7.77 8.39
9/10/2015 23.40 8.00 8.68
9/11/2015 2242 8.00 8.79
9/12/2015
8/13/2015
9/14/2015
9/15/2015
9/16/2015
9/17/2015
9/18/2015
9/19/2015
9/20/2015
9/21/2015 2040 9.39 8.98
9/22/2015 19.99 9.04 8.93
9/23/2015 20.24 8.95 8.86
9/24/2015 20.21 8.90 8.78
9/25/2015 20.75 8.93 883
9/26/2015 2092 8.94 891
9/27/2015 20.88 8.94 8.89
9/28/2015 20.98 8.72 877
5/29/2015 20.54 8.76 8.67
9/30/2015 18.90 9.09 8.59
Minimum 18.90 7.19 8.329
Average 23.66 8.26 3.7
Maximum 27.05 9.39 898
Standard Deviation 2.24 0.46 0.15
Number of Data Points 74 74 74
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Table 4.
Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin

Badger Upstream Day to Day Differences for pH Data

Difference = Day 2 - Day 1 Value

Date Range {shading = service date) pH
Day 1 Day 2 Day 1l Day 2 Difference
9/7/2015 9/8/2015 8.53 811 -0.43
7/22/2015 7/23/2015 8.48 8.26 -0.22
8/7/2015 8/8/2015 8.74 855 -0.20
7/6/2015 7/7/2015 8.70 8.54 -0.16
7/13/2015 7/14/2015 8.93 8.78 -0.15
8/14/2015 8/15/2015 8.84 8.69 -0.15
8/25/2015 8/26/2015 8.62 8.49 -0.14
7/19/2015 7/20/2015 8.87 373 -0.13
7/20/2015 7/21/2015 8.73 8.60 -0.13
7/21/2015 7/22/2015 8.60 8.48 -0.13
9/17/2015 9/18/2015 8.66 8.54 -0.12
9/8/2015 9/9/2015 3.11 7.99 -0.12
8/24/2015 8/25/2015 8.73 8.62 -0.11
8/28/2015 8/29/2015 8.52 8.41 -0.10
8/19/2015 8/20/2015 8.60 8.50 -0.10
B/6/2015 8/7/2015 8.84 8.74 -0.10
9/23/2015 9/24/2015 8.98 8.88 -0.10
9/22/2015 9/23/2015 9.08 8.98 -0.10
B/17/2015 8/18/2015 8.73 8.64 -0.09
8/23/2015 8/24/2015 8.81 8.73 -0.08
9/3/2015 9/4/2015 847 8.39 -0.08
7/31/2015 B/1/2015 8.93 8.86 -0.07
9/6/2015 9/7/2015 8.60 8.53 -0.07
8/1/2015 8/2/2015 8.86 8.79 -0.07
6/30/2015 7/1/2015 8.68 8.62 -0.06
6/29/2015 6/30/2015 8.74 8.68 -0.06
8/2/2015 8/3/2015 8.79 8.73 -0.06
7/5/2015 7/6/2015 8.76 8.70 -0.06
6/15/2015 6/16/2015 8.81 8.75 -0.06
8/29/2015 8/30/2015 841 8.37 -0.04
7/14/2015 7/15/2015 8.78 8.74 -0.04
9/2/2015 9/3/2015 8.51 8.47 -0.04
8/18/2015 8/19/2015 8.64 8.60 -0.04
7/15/2015 7/16/2015 8.74 8.70 -0.04
8/8/2015 8/9/2015 8.55 8.52 -0.03
7/12/2015 7/13/2015 895 8.93 -0.03
9/27/2015 9/28/2015 9.15 9.13 -0.02
7/7/2015 7/8/2015 8.54 8.52 -0.02
9/29/2015 9/30/2015 9.12 9.10 -0.02
9/28/2015 9/29/2015 9.13 9.12 -0.01
9/16/2015 9/17/2015 8.67 8.66 0.00
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Table 4.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin

Badger Upstream Day to Day Differences for pH Data

Difference = Day 2 - Day 1 Value
Date Range {shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference

8/5/2015 8/6/2015 8.84 8.84 0.00
6/16/2015 6/17/2015 8.75 0.00
6/17/2015 6/18/2015 0.00
6/18/2015 6/19/2015 0.00
6/19/2015 6/20/2015 0.00
6/20/2015 6/21/2015 0.00
6/21/2015 6/22/2015 0.00
6/22/2015 6/23/2015 0.00
6/23/2015 6/24/2015 0.00
6/24/2015 6/25/2015 0.00
6/25/2015 6/26/2015 0.00
6/26/2015 6/27/2015 0.00
6/27/2015 6/28/2015 0.00
6/28/2015 6/29/2015 8.74 0.00
7/23/2015 7/24/2015 8.26 0.00
7/24/2015 7/25/2015 0.00
7/25/2015 7/26/2015 0.00
7/26/2015 7/27/2015 0.00
7/27/2015 7/28/2015 0.00
7/28/2015 7/29/2015 0.00
7/29/2015 7/30/2015 0.00
7/30/2015 7/31/2015 8.93 0.00
8/16/2015 8/17/2015 873 8.73 0.00
8/31/2015 9/1/2015 8.47 8.47 0.01
8/26/2015 8/27/2015 8.49 8.50 0.01
9/14/2015 9/15/2015 8.52 8.54 0.01
7/11/2015 7/12/2015 8.94 8.95 0.01
8/27/2015 8/28/2015 8.50 8.52 0.02
9/18/2015 9/19/2015 8.54 8.56 0.02

7/4/2015 7/5/2015 8.73 8.76 0.03

8/9/2015 8/10/2015 8.52 8.55 0.03
7/17/2015 7/18/2015 8.73 8.76 0.03
8/13/2015 8/14/2015 8.81 8.84 0.03

7/1/2015 7/2/2015 8.62 8.65 0.03
7/16/2015 7/17/2015 8.70 8.73 0.03
8/15/2015 8/16/2015 8.69 8.73 0.03

7/2/2015 7/3/2015 8.65 8.68 0.03
8/11/2015 8/12/2015 8.67 8.71 0.04

9/1/2015 9/2/2015 8.47 8.51 0.04

8/3/2015 8/4/2015 8.73 8.77 0.04
9/13/2015 9/14/2015 8.47 8.52 0.05
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Table 4.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin

Badger Upstream Day to Day Differences for pH Data

Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference
7/3/2015 7/4/2015 8.68 8.73 0.05
9/4/2015 9/5/2015 8.39 8.45 0.06
8/20/2015 8/21/2015 8.50 8.56 0.06
9/12/2015 9/13/2015 841 8.47 0.07
8/4/2015 8/5/2015 8.77 8.84 0.07
8/22/2015 8/23/2015 8.73 8.81 0.08
9/25/2015 9/26/2015 8.98 9.06 0.08
9/26/2015 9/27/2015 9.06 9.15 0.09
8/30/2015 8/31/2015 8.37 8.47 0.10
8/12/2015 8/13/2015 871 8.81 0.10
9/24/2015 9/25/2015 8.88 8.98 0.10
9/21/2015 9/22/2015 8.97 9.08 0.10
7/18/2015 7/19/2015 8.76 8.87 0.10
7/9/2015 7/10/2015 8.66 8.77 0.11
9/9/2015 9/10/2015 7.99 8.10 0.11
9/10/2015 9/11/2015 8.10 8.23 0.13
8/10/2015 8/11/2015 855 8.67 0.13
9/15/2015 9/16/2015 854 B8.67 0.13
7/8/2015 7/9/2015 8.52 8.66 014
9/5/2015 9/6/2015 8.45 8.60 0.15
7/10/2015 7/11/2015 8.77 8.94 0.17
8/21/2015 8/22/2015 8.56 873 0.17
9/11/2015 9/12/2015 8.23 8.41 0.18
9/19/2015 9/20/2015 8.56 8.74 0.18
9/20/2015 9/21/2015 874 8.97 0.23
9/30/2015 9.10




Table 5.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Downstream Day to Day Differences for pH Data

Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference

9/7/2015 9/8/2015 8.53 8.13 -0.39
7/13/2015 7/14/2015 8.84 8.57 027
8/17/2015 8/18/2015 8.56 8.30 -0.26

7/6/2015 7/7/2015 8.72 8.56 -0.16
8/28/2015 8/29/2015 8.51 8.35 -0.16
7/26/2015 7/27/2015 8.48 8.33 -0.15
7/14/2015 7/15/2015 8.57 8.42 -0.15
8/25/2015 8/26/2015 8.63 8.48 -0.15
9/17/2015 9/18/2015 8.77 8.64 -0.12
8/14/2015 8/15/2015 3.73 8.60 -0.12
7/25/2015 7/26/2015 8.60 8.48 -0.12
6/19/2015 6/20/2015 8.55 8.43 -0.12
8/18/2015 8/19/2015 8.30 8.20 -0.10
8/16/2015 8/17/2015 8.66 8.56 -0.10
7/27/2015 7/28/2015 8.33 8.23 -0.10

9/3/2015 9/4/2015 8.45 8.36 -0.09

7/5/2015 7/6/2015 8.81 8.72 -0.09
6/15/2015 6/16/2015 8.23 8.14 -0.09
9/23/2015 9/24/2015 8.94 8.85 -0.09
9/22/2015 9/23/2015 9.02 8.94 -0.09
8/23/2015 8/24/2015 8.77 8.69 -0.08
7/24/2015 7/25/2015 8.67 8.60 -0.07
7/15/2015 7/16/2015 8.42 8.36 -0.07
8/24/2015 8/25/2015 8.69 8.63 -0.06

7/7/2015 7/8/2015 8.56 8.50 -0.06
8/29/2015 8/30/2015 8.35 8.29 -0.06
7/16/2015 7/17/2015 B.36 8.30 -0.06
6/30/2015 7/1/2015 3.78 8.73 -0.05
6/22/2015 6/23/2015 8.42 8.37 -0.05
7/21/2015 7/22/2015 8.60 8.55 -0.05
7/12/2015 7/13/2015 8.88 8.84 -0.04
7/11/2015 7/12/2015 8.92 8.88 -0.04
9/27/2015 9/28/2015 9.11 9.07 -0.03

9/8/2015 9/9/2015 8.13 8.10 -0.03
9/28/2015 9/29/2015 9.07 9.06 -0.02
7/19/2015 7/20/2015 8.56 8.54 -0.02
9/29/2015 9/30/2015 9.06 9.04 -0.01
6/21/2015 6/22/2015 8.43 8.42 -0.01
6/25/2015 6/26/2015 8.52 8.51 -0.01
9/21/2015 9/22/2015 9.03 9.02 -0.01
6/18/2015 6/19/2015 8.56 8.55 -0.01
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Table 5.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Downstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference
8/26/2015 8/27/2015 848 847 -0.01
9/16/2015 9/17/2015 8.77 8.77 0.00
8/12/2015 8/13/2015 8.60 8.60 0.00
8/31/2015 9/1/2015 838 8.38 0.00
9/4/2015 9/5/2015 8.36 8.36 0.00
9/6/2015 9/7/2015 8.53 8.53 0.00
71/28/2015 7/29/2015 8.23 0.00
7/29/2015 7/30/2015 0.00
7/30/2015 7/31/2015 0.00
7/31/2015 8/1/2015 0.00
8/1/2015 8/2/2015 0.00
8/2/2015 8/3/2015 0.00
8/3/2015 8/4/2015 0.00
8/4/2015 8/5/2015 0.00
8/5/2015 8/6/2015 0.00
8/6/2015 8/7/2015 0.00
8/7/2015 8/8/2015 0.00
8/8/2015 8/9/2015 0.00
8/9/2015 8/10/2015 8.53 0.00
9/11/2015 9/12/2015 8.40 8.40 0.00
6/20/2015 6/21/2015 8.43 843 0.00
9/10/2015 9/11/2015 8.40 8.40 0.00
7/2/2015 7/3/2015 8.76 8.77 0.01
7/4/2015 7/5/2015 8.80 8.81 0.01
8/11/2015 8/12/2015 8.58 8.60 0.02
9/18/2015 9/19/2015 8.64 8.66 0.02
9/2/2015 9/3/2015 343 8.45 0.02
6/27/2015 6/28/2015 8.67 870 0.02
6/29/2015 6/30/2015 8.75 8.78 0.03
7/23/2015 7/24/2015 8.64 8.67 0.03
7/3/2015 7/4/2015 8.77 8.80 0.03
9/14/2015 9/15/2015 3.60 8.63 0.03
8/27/2015 8/28/2015 847 851 0.03
7/1/2015 7/2/2015 8.73 876 0.03
8/15/2015 8/16/2015 8.60 8.66 0.05
8/10/2015 8/11/2015 8.53 3.58 0.05
7/20/2015 7/21/2015 8.54 8.60 0.05
6/28/2015 6/29/2015 8.70 8.75 0.05
9/1/2015 9/2/2015 8.38 8.43 0.05
6/24/2015 6/25/2015 8.46 8.52 0.06
9/25/2015 9/26/2015 8.96 9.03 0.07
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Table 5.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Downstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference
9/26/2015 9/27/2015 9.03 9.11 0.07
6/23/2015 6/24/2015 8.37 8.46 0.09
9/13/2015 9/14/2015 8.51 8.60 0.09
7/22/2015 7/23/2015 8.55 8.64 0.09
8/30/2015 8/31/2015 8.29 8.38 0.08
B/22/2015 8/23/2015 8.67 8.77 0.08
7/17/2015 7/18/2015 8.30 8.40 0.10
9/12/2015 9/13/2015 8.40 8.51 0.11
9/24/2015 9/25/2015 8.85 8.96 0.11
7/9/2015 7/10/2015 8.65 8.77 0.12
8/13/2015 8/14/2015 8.60 8.73 0.13
9/15/2015 9/16/2015 8.63 8.77 0.14
8/20/2015 8/21/2015 8.34 8.49 0.14
8/19/2015 8/20/2015 8.20 834 0.15
7/8/2015 7/9/2015 8.50 8.65 0.15
6/17/2015 6/18/2015 8.40 8.56 0.15
7/10/2015 7/11/2015 8.77 8.92 0.16
7/18/2015 7/19/2015 8.40 8.56 0.16
6/26/2015 6/27/2015 8.51 8.67 0.17
9/20/2015 9/21/2015 8.86 9.03 0.17
9/5/2015 9/6/2015 8.36 8.53 0.17
8/21/2015 8/22/2015 8.49 8.67 0.18
9/19/2015 9/20/2015 8.66 8.86 0.20
6/16/2015 6/17/2015 8.14 8.40 0.26
9/9/2015 9/10/2015 8.10 8.40 0.30
9/30/2015 9.04
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Table 6.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Daily Averages of Upstream and Downstream Dissolved Oxygen, Temperature, and pH Data
Difference = Upstream - Downstream

**Note: Shaded dates = service date {data downioads and calibration}

Date (shading = service Dissolved Oxygen {mg/L) Temperature {°C} pH
date) Upstream  Downstream  Difference Upstream  Downstream  Difference Upstream  Downstream  Difference
6/15/2015 8.05 2097 8.27
6/16/2015 8.25 20.71 8.19
6/17/2015 8.50 21.64 8.47
6/18/2015 841 2270 8.60
6/19/2015 8.37 2236 8.50
6/20/2015 7.59 21.77 8.11
6/21/2015 22.34 8.06
6/22/2015 22,43 809
6/23/2015 9.04 22.34 3.08
6/24/2015 850 2290 B.38
6/25/2015 739 23.58 8.26
6/26/2015 8.00 2359 8.36
6/27/2015 8.29 2369 852
6/28/2015 8.56 24.00 8.39
6/29/2015 9.09 8.98 0.12 24.06 24,37 -0.31 8.67 8.67 0.00
6/30/2015 8.15 8.32 017 24.03 24.06 -0.03 8.67 8.64 0.03
7/1/2015 823 8.15 0.08 22.96 22,92 0.04 8.63 8.58 0.05
7/2/2015 8.90 8.40 0.50 22.86 2271 0.15 8.63 8.52 0.11
7/3/201S %29 8.7 0.58 2296 2294 0.03 8.66 8.45 0.21
7/4/2015 10.06 8.11 1.95 2370 2339 0.30 8.70 8.38 0.32
7/5/2015 9.33 921 012 24.30 24.20 0.10 8.60 8.62 -0.02
7/6/2015 9.31 9.56 -0.25 24.75 24.72 0.04 8.73 8.71 0.02
/112015 8.55 8.46 0.08 2391 2392 -0.01 8.63 8.55 0.07
7/8/2015 9.44 9.19 0.25 23.59 23,52 0.07 8.60 8.50 0.10
7/9/2015 10.21 9.49 0.73 2331 23.09 0.22 8.66 8.53 0.14
7/10/2015 11.49 9.87 1.62 2433 24.06 0.26 8.80 8.78 0.03
7/11/2015 11.23 9.35 1.88 2496 24.89 0.06 8.80 9.18 -0.38
71122015 11.83 8.97 2.36 26.00 2553 0.47 8.87 9.13 -0.27
7/13/2015 10.26 8.40 186 2583 2573 6.10 8.76 9.08 -0.32
7/14/2015 217 7.83 1.34 26.14 26.12 0.02 8.76 9.07 -0.31
7/15/2015 10.86 7.98 2.88 25.85 25.28 0.56 8.77 9.02 -0.26
7/16/2015 9.79 820 159 25.32 25.19 0.13 8.62 9.03 -0.40
L2015 9.41 7.87 1.54 25.09 24.85 0.24 8.61 9.00 -0.39
7/18/2015 858 7.91 1.07 2544 25.42 0.02 8.58 9.02 -0.4%
7/19/2015 10.04 8.50 1.55 26.14 26.11 0.03 8.70 9.16 -0.46
7/20/2015 10.25 26.04 879
7/21/2015 9.41 2549 8.64
7/22/2015 8.77 25.09 8.51
7/23/2015 941 2542 8.49
7/24/2015 9.70 25.85 8.66
7/25/2015 10.14 26.53 8.74
7/26/2015 10.28 26,92 8.72
7/27/2015 10.61 27.59 8.79
/28,2015 10.17 2713 871
7/29/2015 9.22 22.20 8.72
7/30/2015 9.66 26.46 8.83
7/31/2015 9,91 9.99 -0.08 26.07 26.07 0.00 8.85 8.85 0.00
8/1/2015 10.59 9.79 0.80 25.77 25.67 0.10 8.87 8.80 0.07
8/2/2015 9.35 9.31 0.04 25.63 25.59 0.04 8.79 8.74 0.05
8/3/2015 8.72 8.70 0.01 25.48 25.46 0.02 8.70 8.68 0.02
8/4/2015 9.35 9.12 0.23 25.02 25.06 -0.04 8.59 8.66 -0.07
B/5/2015 10.88 9.81 1.08 2487 24.67 0.20 8.78 8.71 0.07
8/6/2015 10.25 9.50 0.75 2476 2443 0.33 8.74 8.72 0.02
B/7/2015 9.41 8.67 0.74 2425 24.15 0.10 8.65 8.63 0.03
B/8/2015 7.61 7.37 0.24 23.03 23.00 0.03 g.44 8.46 -0.03
8/9/2015 835 8.15 0.20 23.72 23.24 0.48 8.42 8.41 0.01
8/10/2015 9.66 8.40 1.27 24.55 2392 0.63 8.50 837 G.13
8/11/2015 10.66 8.58 1.68 2483 2441 0.52 851 8.42 0.08
8/12/2015 11.15 10.38 0.77 25.12 24.87 0.25 8.60 8.61 -0.02
8/13/2015 5.88 10.04 -0.15 25.18 25.16 0.02 8.57 8.68 -0.11
8/14/2015 10.17 991 0.26 25.77 2580 0.17 8.63 8.69 -0.06
8/15/2015 11.10 9.81 1.29 27.26 26.23 1.03 8.72 8.71 0.01
8/16/2015 10.29 10.15 0.14 26.64 26.46 0.18 8.62 8.64 -0.01
8/17/2015 9.29 9.80 -0.51 26.84 26.79 Q.05 8.61 8.64 -0.03
8/18/2015 791 a.88 -0.97 26.71 26.54 0.17 8.55 8.57 -0.03
8/19/2015 8.74 25.74 25.81 -0.08 8.37 8.51 -0.14
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Table 6.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Daily Averages of Upstream and Downstream Dissolved Oxygen, Temperature, and pH Data
Difference = Upstream - Downstream

**Note: Shaded dates = service date {data downloads and calibration)

Date {shading = service Dissalved Oxygen {mg/L) Temperature {"C} pH
date) Upstream  Downstream  Difference Upstream  Downstream  Difference Upstream Downstream  Difference
8/20/2015 7.85 8.15 -0.30 23.56 2358 -0.02 831 8.51 -0.20
8/21/2015 9.13 8.85 0.29 22.87 22.70 017 8.32 8.43 -0.12
8/22/2015 9.82 9.70 0.12 23.29 23.20 0.10 8.37 8.52 -0.16
8/23/2015 9.59 9.89 -0.30 2297 23.02 -0.04 8.46 870 -0,23
8/24/2015 8.84 %11 0.27 21.27 21.29 -0.02 844 871 -0.27
8/25/2015 8.69 9.01 0.32 19.93 19.95 -0.02 8.31 8.66 -0.35
B/26/2015 8.76 8.79 -0.02 19.73 19.59 0.14 8.18 8.63 0.45
8/27/2015 9,20 9.42 -0.22 20.34 2011 0.23 8.01 861 -0.60
8&/28/2015 8.83 9.38 -0.55 20,43 20.45 -0.03 809 8.55 -0.46
8/29/2015 8.43 854 -0.10 20.26 20.17 0.09 8.15 8.36 -0.20
8/30/2015 7.95 8.08 0.14 20.62 20,55 0.07 8.02 8.23 -0.22
8/31/2015 8.07 8.15 -0.08 21.37 21.29 0.08 8.01 8.24 -0.22
9/1/2015 8.84 877 0.06 2257 22,37 0.20 8.17 8.38 -0.21
9/2/2015 9.06 8.97 0.09 23.76 23.55 021 8.20 8.42 -0.22
9/3/2015 7.99 8.26 -0.26 24.27 24237 0.00 821 8.45 -0.24
97472015 7.92 7.86 Q.06 24.16 23.94 0.22 826 8.45 -0.19
9/5/2015 7.98 7.65 0.33 2454 24,15 0.39 8.22 8.36 -0.13
9/6/2015 B.17 8.06 0.10 24.80 24.69 .10 825 8.47 023
9/7/2015 7.53 7.76 -0.23 25.11 25.11 0.00 8.29 865 -0.36
9/8/2015 6.64 6.86 -0.22 24.54 24.57 -0.04 8.05 852 -0.47
9/9/2015 7.12 7.37 0.15 23.60 23.59 0.01 792 8.46 -0.54
9/10/2015 741 7.62 -0.21 23.45 2346 -0.01 214 8.76 -0.61
9/11/2015 7.75 7.90 -0.15 22.25 22.27 -0.02 821 861 -0.40
9/12/2015 8.14 8.28 -0.15 20.80 20.81 -0.01 8.25 847 -0.23
9/13/2015 8.48 8.61 -0.13 2031 20.29 0.02 8.30 8.59 -0.29
9/14/2015 8.62 872 -0.11 20.57 20.53 0.04 8.35 8.68 -0.33
9/15/2015 B8.46 8.67 -0.21 20.95 2092 Q.03 8.24 8.70 .36
9/16/2015 8.62 8.92 0.31 21.55 21.52 0.03 8.46 8.35 -0.39
9/17/2015 6.98 893 -1.95 21.82 21.81 0.01 831 8.91 -0.60
9/18/2015 7.22 8.22 -0.99 21.79 21.81 -0.02 8139 8.79 -0.39
9/19/2015 8.47 3.67 -0.20 21.10 21.09 0.01 8.35 873 -0.39
8/20/2015 9.28 953 -0.25 2059 20.58 0.01 849 3.89 -0.40
9/21/2015 9.89 10.29 -0.40 20.26 20.25 0.01 8.76 9.05 -0.29
9/22/2015 9.92 10.34 -0.42 2017 20.16 0.01 8.86 9.00 -0.13
9/23/2015 9.58 10.04 -0.46 2047 20.46 0.01 8.82 892 -0.10
9/24/2015 9.23 9.64 -0.40 2041 20.40 0.00 8.70 8.77 -0.08
9/25/2015 9.61 10.05 -0.44 20.81 20.77 0.04 8.70 8.78 -0.08
9/26/2015 10.01 10.48 -0.47 21.16 2115 0.00 8.83 8.92 -0.09
9/27/2015 10.29 10.78 -0.49 21.09 21.08 0.01 8.92 2.00 -0.08
9/28/2015 10.08 1057 -0.49 21.18 21.15 0.03 3.90 8.99 -0.09
9/29/2015 9.34 9.89 -0.55 2069 20.70 -0.01 8.86 8.96 -0.10
9/30/2015 9.70 10.14 0.44 19,01 18.99 0.02 8.33 §.93 -0.11
Minimum £.64 6.86 -1.95 19.01 18.99 0.02 7.92 8.23 -0.61
Average 5.13 8.54 0.23 2354 23.23 0.30 8.51 8.68 017
Maximum 11.83 10.78 2.88 27.59 26.79 0.80 B.92 5.18 0.32
Standard Deviation 1.06 0.87 0.84 215 2.07 0.08 0.25 0.22 0.20
Number of Data Polnts 105 83 82 108 83 83 108 83 83
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Table 7.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Upstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference

6/19/2015 6/20/2015 8.50 8.11 -0.38

9/7/2015 9/8/2015 8.29 8.05 -0.24

8/7/2015 8/8/2015 8.65 844 -0.21
8/26/2015 8/27/2015 8.18 8.01 0.17
8/18/2015 8/19/2015 855 8.37 0.17
9/16/2015 9/17/2015 8.46 8.31 -0.15
7/20/2015 7/21/2015 8.79 8.64 -0.15
7/15/2015 7/16/2015 877 8.62 -0.14
8/29/2015 8/30/2015 8.15 8.02 -0.14

9/8/2015 9/9/2015 8.05 7.92 -0.13
7/21/2015 7/22/2015 8.64 851 -0.13
6/27/2015 6/28/2015 8.52 8.39 0.13
8/24/2015 8/25/2015 8.44 8.31 013
8/25/2015 8/26/2015 8.31 8.18 -0.13
9/23/2015 9/24/2015 8.82 8.70 -0.12
6/24/2015 6/25/2015 8.38 8.26 -0.12
7/12/2015 7/13/2015 3.87 8.76 -0.11

8/3/2015 8/4/2015 8.70 8.59 0.11
6/18/2015 6/19/2015 8.60 3.50 -0.11

7/6/2015 7/7/2015 8.73 8.63 -0.10

7/4/2015 7/5/2015 8.70 8.60 -0.10

8/2/2015 8/3/2015 8.79 8.70 -0.10
8/15/2015 8/16/2015 8.72 8.62 -0.09

8/6/2015 8/7/2015 8.74 8.65 -0.09
6/15/2015 6/16/2015 8.27 8.19 -0.08

8/1/2015 8/2/2015 8.87 B.79 -0.08
7/27/2015 7/28/2015 879 8.71 -0.07
8/19/2015 8/20/2015 8.37 8.31 -0.06
8/17/2015 8/18/2015 8.61 8.55 -0.06
6/20/2015 6/21/2015 811 8.06 -0.06
9/18/2015 9/19/2015 8.39 8.35 -0.05
9/22/2015 9/23/2015 8.86 3.82 -0.04
9/28/2015 9/29/2015 8.90 8.86 -0.04
6/30/2015 7/1/2015 8.67 8.63 0.04

8/5/2015 8/6/2015 8.78 8.74 0.04
9/29/2015 9/30/2015 8.86 8.83 -0.03

9/4/2015 9/5/2015 8.26 8.22 -0.03
7/17/2015 7/18/2015 8.61 8.58 -0.03

7/7/2015 7/8/2015 8.63 8.60 -0.03
7/25/2015 7/26/2015 8.74 872 -0.03
8/12/2015 8/13/2015 8.60 8.57 -0.03
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Table 7.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Upstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range {shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference

8/23/2015 8/24/2015 8.46 8.44 -0.03
7/22/2015 7/23/2015 851 8.49 -0.02
8/16/2015 8/17/2015 8.62 8.61 -0.02
7/16/2015 7/17/2015 8.62 8.61 -0.02
9/27/2015 9/28/2015 8.92 8.90 -0.02

8/8/2015 8/9/2015 8.44 8.42 -0.01
9/14/2015 9/15/2015 835 8.34 -0.01
8/30/2015 8/31/2015 8.02 8.01 0.00
7/10/2015 7/11/2015 8.80 8.80 0.00
6/22/2015 6/23/2015 8.09 8.08 0.00
6/16/2015 6/17/2015 8.19 8.47 0.00
6/28/2015 6/29/2015 8.39 8.67 0.00
7/23/2015 7/24/2015 8.49 8.66 0.00
7/30/2015 7/31/2015 8.83 8.85 0.00
6/29/2015 6/30/2015 8.67 8.67 0.00
7/13/2015 7/14/2015 8.76 8.76 0.00
9/24/2015 9/25/2015 8.70 8.70 0.00

7/1/2015 7/2/2015 8.63 8.63 0.00
7/14/2015 7/15/2015 8.76 877 0.00
8/20/2015 8/21/2015 831 8.32 0.01
7/28/2015 7/29/2015 8.71 8.72 0.01
8/10/2015 8/11/2015 8.50 8.51 0.01

9/2/2015 9/3/2015 8.20 8.21 0.01
7/31/2015 8/1/2015 8.85 8.87 0.02

7/2/2015 7/3/2015 8.63 8.66 0.02

9/5/2015 9/6/2015 8.22 8.25 0.02

9/1/2015 9/2/2015 817 8.20 0.03
6/21/2015 6/22/2015 8.06 8.09 0.0c3
9/11/2015 9/12/2015 821 8.25 0.04

7/3/2015 7/4/2015 8.66 8.70 0.04

9/6/2015 9/7/2015 8.25 8.29 0.05

9/3/2015 9/4/2015 821 8.26 0.05
B/21/2015 8/22/2015 8.32 8.37 0.05
9/12/2015 9/13/2015 8.25 8.30 0.05
9/13/2015 9/14/2015 8.30 8.35 0.05
8/13/2015 8/14/2015 857 8.63 0.06
8/28/2015 8/29/2015 3.09 8.15 0.06

7/8/2015 7/9/2015 8.60 8.66 0.06
7/11/2015 7/12/2015 .80 3.87 0.07
9/10/2015 9/11/2015 8.14 8.21 0.07
7/26/2015 7/27/2015 872 8.79 0.07
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Table 7.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Upstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference
8/9/2015 8/10/2015 8.42 8.50 0.08
8/27/2015 8/28/2015 3.01 2.09 0.08
7/24/2015 7/25/2015 8.66 8.74 0.09
5/26/2015 9/27/2015 8.83 8.92 0.09
9/17/2015 9/18/2015 8.31 8.39 0.09
8/11/2015 8/12/2015 3.51 3.60 0.09
8/14/2015 8/15/2015 8.63 8.72 0.09
7/19/2015 7/20/2015 8.70 8.79 0.10
8/22/2015 8/23/2015 8.37 8.46 0.10
9/21/2015 9/22/2015 876 8.86 0.10
6/25/2015 6/26/2015 8.26 8.36 Q.10
7/29/2015 7/30/2015 8.72 8.83 0.10
9/15/2015 9/16/2015 8.34 8.45 0.11
7/18/2015 7/19/2015 8.58 8.70 0.12
7/5/2015 7/6/2015 8.60 8.73 0.13
9/25/2015 9/26/2015 8.70 8.83 0.13
6/17/2015 6/18/2015 8.47 8.60 0.13
7/9/2015 7/10/2015 8.66 8.80 0.14
9/19/2015 9/20/2015 8.35 8.49 0.14
8/31/2015 9/1/2015 8.01 8.17 0.16
6/26/2015 6/27/2015 8.36 852 0.16
8/4/2015 8/5/2015 8.59 8.78 0.19
9/9/2015 9/10/2015 7.92 8.14 0.22
9/20/2015 9/21/2015 8.49 8.76 0.27
6/23/2015 6/24/2015 8.08 8.38 030
9/30/2015 8.83
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Table 8.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Downstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day1 Day 2 Day 1 Day 2 Difference
8/28/2015 8/29/2015 8.55 836 -0.19
8/7/2015 8/8/2015 8.63 8.46 -0.16
7/6/2015 7/7/2015 871 855 -0.16
9/23/2015 9/24/2015 8.92 8.77 -0.15
9/10/2015 9/11/2015 8.76 8.61 -0.14
9/11/2015 9/12/2015 8.61 8.47 -0.14
9/7/2015 9/8/2015 8.65 8.52 -0.13
8/29/2015 8/30/2015 8.36 8.23 -0.12
9/17/2015 9/18/2015 891 8.79 -0.12
8/6/2015 8/7/2015 8.72 8.63 -0.09
9/4/2015 9/5/2015 8.45 8.36 -0.09
7/2/2015 7/3/2015 8.52 8.45 -0.07
8/20/2015 8/21/2015 8.51 8.43 -0.07
8/15/2015 8/16/2015 8.71 8.64 -0.07
9/22/2015 9/23/2015 9.00 8.92 -0.07
8/17/2015 8/18/2015 864 8.57 -0.07
9/8/2015 9/9/2015 8.52 8.46 -0.07
7/3/2015 7/4/2015 8.45 8.38 -0.07
6/30/2015 7/1/2015 8.64 8.58 -0.06
8/18/2015 8/19/2015 8.57 8.51 -0.06
8/1/2015 8/2/2015 8.80 874 -0.06
8/2/2015 8/3/2015 8.74 8.68 -0.06
8/27/2015 8/28/2015 8.61 8.55 -0.06
7/1/2015 7/2/2015 8.58 8.52 -0.06
9/18/2015 9/19/2015 8.79 873 -0.06
9/21/2015 9/22/2015 9.05 9.00 -0.05
7/7/2015 7/8/2015 8.55 8.50 -0.05
7/14/2015 7/15/2015 9.07 9.02 -0.05
8/8/2015 8/9/2015 8.46 8.41 -0.05
7/12/2015 7/13/2015 9.13 9.08 -0.05
8/24/2015 8/25/2015 8.71 8.66 -0.05
7/31/2015 8/1/2015 8.85 8.80 -0.05
7/11/2015 7/12/2015 9.18 9.13 -0.05
8/9/2015 8/10/2015 8.41 8.37 -0.04
9/28/2015 9/29/2015 8.99 8.96 -0.04
7/16/2015 7/17/2015 9.03 9.00 -0.03
8/26/2015 8/27/2015 8.63 8.61 -0.03
8/25/2015 8/26/2015 8.66 8.63 -0.03
6/29/2015 6/30/2015 8.67 8.64 -0.02
8/3/2015 8/4/2015 8.68 8.66 -0.02
9/29/2015 9/30/2015 8.96 8.93 -0.02
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Table 8.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Downstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference

7/13/2015 7/14/2015 9.08 9.07 -0.01
9/27/2015 9/28/2015 9.00 8.99 -0.01
8/19/2015 8/20/2015 851 8.51 0.00

9/3/2015 9/4/2015 8.45 8.45 0.00
6/15/2015 6/16/2015 0.00
6/16/2015 6/17/2015 0.00
6/17/2015 6/18/2015 0.00
6/18/2015 6/19/2015 0.00
6/19/2015 6/20/2015 0.00
6/20/2015 6/21/2015 0.00
6/21/2015 6/22/2015 0.00
6/22/2015 6/23/2015 0.00
6/23/2015 6/24/2015 0.00
6/24/2015 6/25/2015 0.00
6/25/2015 6/26/2015 0.00
6/26/2015 6/27/2015 0.00
6/27/2015 6/28/2015 0.00
6/28/2015 6/29/2015 8.67 0.00
7/19/2015 7/20/2015 9.16 0.00
7/20/2015 7/21/2015 0.00
7/21/2015 7/22/2015 0.00
7/22/2015 7/23/2015 0.00
7/23/2015 7/24/2015 0.00
7/24/2015 7/25/2015 0.00
7/25/2015 7/26/2015 0.00
7/26/2015 7/27/2015 0.00
7/27/2015 7/28/2015 0.00
7/28/2015 7/29/2015 0.00
7/29/2015 7/30/2015 0.00
7/30/2015 7/31/2015 8.85 0.00
8/30/2015 8/31/2015 8.23 8.24 0.00
8/16/2015 8/17/2015 8.64 8.64 0.00
7/15/2015 7/16/2015 9.02 9.03 0.00
9/24/2015 9/25/2015 8.77 8.78 0.01

8/5/2015 8/6/2015 8.71 8.72 0.01
8/23/2015 8/24/2015 8.70 8.71 0.01
8/13/2015 8/14/2015 8.68 8.69 0.01
8/14/2015 8/15/2015 8.69 8.71 0.02
9/14/2015 9/15/2015 8.68 8.70 0.02
7/17/2015 7/18/2015 9.00 9.02 0.02

7/8/2015 7/9/2015 8.50 8.53 0.03
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Table 8.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Downstream Day to Day Differences for pH Data
Difference = Day 2 - Day 1 Value

Date Range (shading = service date) pH
Day 1 Day 2 Day 1 Day 2 Difference
9/2/2015 9/3/2015 8.42 8.45 0.03
9/1/2015 9/2/2015 8.38 8.42 0.03
8/10/2015 8/11/2015 8.37 8.42 0.05
8/4/2015 B/S/2015 8.66 8.71 0.05
9/16/2015 9/17/2015 8.85 891 0.06
8/12/2015 8/13/2015 8.61 8.68 0.06
9/26/2015 9/27/2015 892 9.00 0.08
8/21/2015 8/22/2015 8.43 8.52 0.09
7/5/2015 7/6/2015 8.62 8.71 0.09
9/13/2015 9/14/2015 8.59 8.68 0.10
9/12/2015 9/13/2015 8.47 8.59 0.11
9/5/2015 9/6/2015 8.36 8.47 0.11
7/18/2015 7/19/2015 9.02 9.16 0.14
9/25/2015 9/26/2015 8.78 8.92 0.14
9/15/2015 9/16/2015 8.70 8.85 0.14
8/31/2015 9/1/2015 8.24 8.38 0.15
9/19/2015 9/20/2015 8.73 8.89 0.16
9/20/2015 9/21/2015 8389 9.05 0.16
8/22/2015 8/23/2015 8.52 8.70 0.17
9/6/2015 9/7/2015 8.47 8.65 0.18
8/11/2015 8/12/2015 8.42 861 0.19
7/4/2015 7/5/2015 8.38 8.62 0.23
7/9/2015 7/10/2015 853 8.78 0.25
9/9/2015 9/10/2015 8.46 8.76 0.30
7/10/2015 7/11/2015 8.78 9.18 0.40
9/30/2015 8.93




Tabie 9.
[l:dlet-napidg Croche, FERC No. 2677 on the Fox River in Kaukauna, Wisconsin

y of Data Gaps and Clipped Data

Time Period

Badger Upstream

Badger Downstream

Badger Bypass

RC Upstream

RC Downstream

Clipped
Data

[s]s]

lustification

pH
Clipped

Justification
Data

EC
Clipped

ification
Data Justifical

Do

Qlipped

Justificati
Data fication

pH
Clipped

lustification
Data

EC
Clipped

Justification
Data

Clipped

Data

Do

Justification

pH

Clipped

Justificati
Data ustification

Clipped

Data

EC

Justification

Clipped
Data

Do

Justification

pH
Clipped

Data Justification

Clipped

Data

EC

Justification

Clipped
Data

Do

Hustification

pH
Clipped

lustification
Data

Clipped
Data

EC

Justification

6/15/2015
6/16/2015
6/17/2015
6/18/2015
6/19/2015
6/20/2015
6/21/2015
6/22/2015
6/23/2015
6/24/2015
6/25/2015
6/26{2015
6/27/2015
6/28/2015

6/29{2015

6/30/2015
7/1/2015
7/2f2015
7/3/2015
7/4/2015
7/5/2015
7/6/2015
7/2/2015
7/8/2015
7/9/2015
7/10/2015
7/11/2015
7/12/2015
7/13/2015
7/14/2015
7/15/2015
7/16/2015
7/17/2015
7/18/2015
7/19/2015
7/2012015
712172015
7/22/2015
/2312015
7/24/2015
7/25/2015
7/26/2015
7/27/2015

7/28/2015

7/29/2015
7/30/2015
7/31/2015
8/ 172015
8/2/2015
8/3/2015
8[4/2015
8/5/2015
8/6/2015
8/7/2015
8/8/2015
8/9/2015
£/10/2015

6/29/15
Notes: pH
calibration

failed 3

times;
rebuilt pH

Sensor

6/16/15

18:00 to

6/29/15
09:00

7/28/15
Notes: read
50in7.0
calibration
standard,
sent sonde
back to Hach

7/23/15

09:00to

7/28/15
10:00

6/29/15
Photo:
Sonde

covered of
mud and
sediment

6/29/15

06:00 to

6/29/15
09:00

7/10/15
Photo:
Sonde

covered in
mud

7/4/15

12:00 to
7/8/15
02:00

7/20/15
Photo:
Sonde

covered in
mud

7/18/15

21:00 to

7/20/15
08:00

7/28/15
Photo:
Sonde

covered in
mud

7/26/15

21:00 to

7/28/15
10:00

6/29/15
Photo:
Sonde

covered of
mud and
sediment

6/25/15

17:00 to

6/29/15
03:00

Data Gap 6/15/15 to 7/10/15 11:00 Due to High River Fiow

Data Gap 7/28/15 11.00 to 7/31/15 13:00 Due

to pH Probe Failure

Data Gap 7/28/15 11;00 to 8/10/15 12:00 Due to interface Communication

Errors

6/20/15
01:00 to
8/23/15
19:00;
6/28/15
05:00to
6/29/15
10:00

6/29/15
Photo:
Sonde is
covered in
biofilm

Outage

|Data Gap 6/15/15 to 6/29/15 14:00 Due to Hardware Message and Power|

7/11/2015
01:00to
7/20/15

11:00

7/20/15
Photo:
Sonde is
covered in
biofilm

Data Gap 7/20/15 12:00 to 7/31/15 13:00 Due to Waterlogged Sonde




Table 9.
Ihdler-llapide Croche, FERC No. 2677 on the Fox River in Kaukauna, Wisconsin

y of Data Gaps and Clipped Data

Time Period

Badger Upstream

Badger Downstream

Badger Bypass

RC Upstream

RC Downstream

Clipped
Data

Do

Justification

pH
Ctipped

Justification
Data

Clipped
Data

EC

lustification

Clipped
Data

Do

Sustification

pH
Clipped

lustification
Data

Clipped
Data

EC

Justification

Clipped
Data

DO

Justification

pH
Clipped

lustification
Data

Clipped
Data

EC

Justification

Do
Clipped

lustification
Data

pH
Clipped

Justification
Data !

Clipped
Data

EC

Justification

Clipped
Data

Do

Justification

pH
Clipped

Justification
Data

Clipped

Data

EC

lustification

8/11/2015
8/12/2015
8/13/2015
8/14/2015
8/15/2015
8/16/2015
8/17/2015
8/18/2015
8/19/2015

8/20/2015

8/21/2015
8/22/2015
8/23/2015
8/24/2015
8/25/2015
8/26/2015
8/27/2015
8/28/2015
8/29/2015
8/30/2015
8/31/2015
9/1/2015

9242015

9/3/2015

9/4/2015

9/5/2015

9/6/2015

9/7/2015

9/8/2015

9/9/2015

9/10/2015
9/11/2015
9/12/2015
9/13/2015
9/14/2015
9/15/2015
9/16/2015
9/17/2015
9/18/2015
9/19/2015
5/20/2015
8/21/2015
9/22/2015
9/23/2015
9/24/2015
9/25/2015
9/26/2015
9/27/2015
9/28/2015
9/29/2015
9/30/2015

8/16/15

12:00 to

8/14/15
09:00

8/14/15
Notes:
Unstable
Conductivity

Data Gap from 9/11/15 11:00 to 9/21/15 12:00 Due to High River Flow

8/20/15
Photo:
Sonde is
covered in
biofilm

8/18/15

0B:00 ta

B/20/15
10:00




Table 10
Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Upstream Station - Sende Calibration Data

pH
Sonde Serial Conductivity {pS/cm} LDD {mg/L) pH 7 Calibration pH 10 Calibration
Number (Bald = Date In Check Past-Cleaning In Check Past-Cleaning In Check Past-Cleaning in Check Post-Cleaning
Changed Before Standard % Difference | Before Standard % Difference | Before After % Difference | Before After % Difference | Initial  Reference % Difference | Initial  Reference % Difference [ Initial  Reference % Difference | Initial  Reference % Difference
14265H400054 6/11/2015 1379 1412 -2.3 1406 1412 -0.4 8.82 8.65 2.0 8.72 B8.69 0.3 7.02 7.00 0.3 6.92 7.00 -1.1 9.96 10.00 0.4 9.91 10.00 -0.9
14265H400094 6/29/2015 1521 1412 1.7 1403.2 1412 -0.6 8.04 7.96 1.0 7.69 7.74 -0.6 9.27 7.00 324 7.07 7.00 10 10.08 10.00 0.8 9.97 10.00 -0.3
142654400094 7/10/2015 1408 1412 -0.3 14049 1412 0.5 8.11 8.15 -0.5 8.15 B.07 1.0 6.99 7.60 -0.1 6.94 7.00 -0.9 10.01 10.00 0.1 9.85 10.00 -1.5
14265H400094 7/20/2015 1448 1412 2.5 1400 1412 -0.8 8.3 8.37 0.8 7.64 7.80 -2.1 7.05 7.00 0.7 7.03 7.00 04 10.11 10.00 11 9.93 10.00 0.7
14265H400094 -
pH calibration
failed, took 7/28/2015 1402.3 1412 1412 7.98 8.15 7.00 7.00 10.00 10.00
sonde out of
service 0.7 -100.0 -2.6 #DIv/0! -10C.¢ -100.0 -100.0 -100.0
15036H400235 7/31/2015 1412.3 1412 0.0 1400.7 1412 -0.8 8.69 8.65 0.5 8.69 B.56 1.5 6.72 7.00 -4.0 6.94 7.00 -0.9 9.68 10.00 -3.2 10.08 10.00 0.8
15036H400235 8/4/2015 1416.9 1412 03 1423 1412 0.8 8.54 8.45 11 8.31 B.27 G5 6.88 7.00 -1.7 6.97 7.00 -0.4 9.98 10.00 0.2 9.96 10.00 -0.4
15036H400235 8/14/2015 1442 1412 21 1418 1412 0.4 8.15 8.12 0.4 7.75 7.79 -0.5 7.03 7.00 0.4 7.03 7.00 0.4 9.99 10.00 0.1 10.03 10.00 0.3
15036H400235 8/20/2015 1402.1 1412 -0.7 1357.3 1412 -39 8.6 8.65 -0.6 9.03 9.08 -0.6 7.03 71.00 0.4 7.01 7.00 a1 9.99 10.00 -0.1 9.91 10.00 0.9
14265H400094 -
'E‘:r:'::l::;er 8/20/2015 | 15102 1412 13152 1412 854 856 8.52 8.5 7 7.00 7.01 7.00 1007 1000 1001 10.00
originat 7.6 6.9 -0.2 0.2 0.0 0.1 0.7 0.1
14265H400094 8/28/2015 1403 1412 -0.6 1402.8 1412 0.7 8.78 8.69 1.0 8.69 8.7 0.1 691 7.00 -1.3 6.99 7.00 -01 9.91 10.00 0.9 9.97 10.00 -0.3
14265H400094 9/4/2015 1429 1412 1.2 1397 1412 -1.1 8.32 8.51 -2.2 8.4 8.45 -0.6 6.95 7.00 -0.7 7.01 7.00 0.1 9.91 10.00 -0.9 10.C0 10.00 0.0
14265H400094 .
. would not calibrate even after
Replaced with 9/11/2015 1413 1412 1417.2 1412 B.9 B.B4 7.44 7.45 6.77 7.00 6.9 7.00 9.58 10.00 _—
rebuilding sensor
15036H400235 0.1 0.4 0.7 -0.1 -3.3 -1.4 -4.2
15036H400235 9/11/2015 1475 1412 4.5 8.61 B.69 -0.9 9.99 7.00 42.7 9.99 10.00 -0.1
15036H400235 9/21/2015 1387 1412 -1.8 1401.6 1412 -0.7 8.66 8.39 3.2 8.46 8.47 -0.1 6.86 7.00 -2.0 6.99 7.00 0.1 9.91 10.00 -0.9 9.96 10.00 -0.4
10/2/2015 [No Calibration Performed




Badger-Rapide Croche, FERC No, 2677 on the Fox River In Kaukauna, Wisconsin

Table 11

Badger Downstream Station - Sonde Calibration Data

Sonde Serial
Number {Bold =
Changed Sondes)
14262H400091
14262HA00091
14262H400091
14262H400091
14262H400091
Sonde unable to
communicate
with software
interface
14231H400044
14231H400044
14231H400044
14262H400091 -
replaced loaner
sonde with
original
14262H400091
14262H400091
14262H400091
142624400091

Date

6/11/2015
6/29/2015
7/10/2015
7/20/2015
7/28/2015

8/4/2015
8/10/2015
8/14/2015
8/20/2015

8/20/2015
8/28/2015
9/4/2015
9/11/2015
9/21/2015

10/2/2015 [No Calibratiors Performed

pH
Conductivity {uS/em) LDO (mg/L) pH 7 Calibration pH 10 Calibration
In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning
Before Standard % Difference | Before Standard % Difference | Before After % Difference | Before After % Difference | Initial  Reference % Difference | Initial Reference % Difference | Initial  Reference % Difference | Initial Reference % Difference
1305 1412 -7.6 1386 1412 -1.8 2.69 8.69 0.0 363 8.63 0.0 7.10 7.00 1.4 6.98 7.00 -0.3 10.02 10.00 0.2 9.98 10.00 0.2
1409 1412 0.2 1443 1412 2.2 7.52 7.66 7.66 0.0 6.91 7.00 -1.3 7.03 7.00 0.4 9.97 10.00 0.3 9.97 10.00 -0.3
1419.2 1412 0.5 1409.5 1412 -0.2 7.52 8 -1.0 7.88 #DIV/0! 7.12 7.00 1.7 6.99 7.00 -0.1 10.06 10.00 0.6 9.96 10.00 -0.4
1405 1412 -0.5 1400.1 1412 0.8 8 RDIV/O! 7.57 7.66 -1.2 7.13 7.00 19 6.95 7.00 -0.7 10.09 10.00 09 9.98 10.00 -0.2
1425 1412 a9 1407 1412 -0.4 175 7.57 2.4 7.37 7.38 01 711 7.00 16 7.04 7.00 0.6 995 10.00 -0.4 9.9% 10.00 -0.5
1432 1412 7.00 7.00 10.00 10.00
-100.0 -100.0 #DIV/0! HDIV/0! -100.0 -100.0 -100.0 -100.0
1412 -100.0 1412 -100.0 #DIV/O! #DIV/0! 7.00 -100.0 7.00 -100.0 10.00 -100.0 10.00 -100.0
1329 1412 -5.8 1382 1412 -1.4 7.9 7.78 15 7.90 7.84 0.8 6.95 7.00 .7 7 7.00 0.0 9.99 10.00 -0.1 1CG.00 10.00 0.0
1410.9 1412 -0.1 1574 1412 i11.5 9.01 8.91 1.1 8.80 281 0.1 694 7.00 0.9 6.93 7.00 -1.0 9.91 10.00 0.9 1.00 10.00 50.0
1412 1412 7.00 7.00 10.00 10.00
1419 0.5 1407.9 -0.3 851 847 0.5 8.43 8.5 -0.8 6.97 0.4 6.98 0.3 9.93 -0.7 9.99 -0.1
1418 1412 0.4 1412.4 1412 0.0 8.81 85 3.6 846 8.55 -1.1 £.96 7.00 -0.6 7.01 7.00 0.1 9.99 10.00 C.1 10.00 10.00 Q.0
1412.1 1412 0.0 1408.7 1412 -0.2 8.26 8.26 0.0 8.34 8.49 -1.8 6.59 7.00 0.1 6.97 7.00 0.4 9.95 10.00 -0.5 991 10.00 0.9
1418 1412 0.4 1411.3 1412 0.0 8.98 9.02 -0.4 892 9.07 -1.7 6.96 7.00 -0.6 6.99 7.00 -0.1 9.97 10.00 -0.3 9.99 10.00 -0.1
1419 1412 0.5 1433.7 1412 1.5 8.59 B8.58 0.1 B.42 8.48 .7 6.89 7.00 -1.6 7.09 7.00 1.3 9.99 10.c0 10.2 10.15 10.00 15




Table 12

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin

Badger Bypass Station - Sonde Calibration Data

pH
Sonde Serial Conductivity {uS/cm) LDO (mg/L) pH 7 Calibration pH 10 Calibration
Number {Bold = Date In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning
Changed Sondes} Before Standard % Difference| Before Standard % Difference] Before After % Difference| Before After % Difference| Initial Reference % Difference| Initial Reference % Diffarence| Initial Reference % Difference| Initial Reference % Difference
142624400093 | 6/11/2015 1399 1412 -0.9 1454 1412 3.4 8.78 8.78 0.0 874 8.74 0.0 7.95 7.00 13.6 7.65 7.00 9.3 10.59 10.00 9.9 9.95 10.00 0.5
No Sonde from 6/11/15 through 7/10/15 due to strong river current
14262H400093 | 7/10/2015 1412 -100.0 1304 1412 -7.6 #DIV/0! 7.54 #DIV/0! 7.00 -100.0 7.15 7.00 21 10.15 10.00 1.5 10.00 -100.0
14262H400093 | 7/20/2015 1436 1412 1.7 1387 1412 -1.8 7.5 7.57 -0.9 7.6 7.62 -03 6.98 7.00 -0.3 7.00 7.00 0.0 10.00 10.00 0.0 10.00 10.00 0.0
14262H400093 | 7/28/2015] 1419.3 1412 0.5 1423.6 1412 0.8 7.53 7.57 -0.5 7.31 7.43 -16 7.04 7.00 0.6 6.99 7.00 0.1 10.05 10.00 0.5 5.99 10.00 -0
14262H400093 | 8/4/2015 1408 1412 -0.3 1426.2 1412 1.0 8.59 8.62 03 7.70 1.73 -0.4 6.98 7.00 03 7.02 7.00 03 9.83 10.00 -1.7 10.05 10.00 0.5
14262HA00093 | 8/14/2015 1407 1412 -0.4 1419 1412 0.5 7.54 7.55 -0.1 7.96 3.01 0.6 7.03 7.00 0.4 6.96 7.00 0.6 10.03 10.00 0.3 9.98 10.00 -0.2
14262H400093 | 8/20/2015 1402 1412 -0.7 1462 1412 35 8.51 B8.62 -1.3 8.86 8.90 0.4 6.95 7.00 -0.7 6.90 7.00 -1.4 9.84 10.00 -1.6 9.92 10.00 -0.8
14262H4A00093 | 8/28/2015 1360 1412 -3.7 1437 1412 1.8 8.49 8.50 -0.1 B.18 243 -3.0 6.75 7.00 -3.6 6.96 7.00 0.6 9.75 10.00 -2.5 10.02 10.00 0.2
14262H400093 | 9/4/2015 1393 1412 -1.3 1412.4 1412 0.0 8.07 B8.10 -0.4 8.55 8.34 25 £6.99 7.00 -0.1 7.14 7.00 20 9.91 10.00 -0.9 9.97 10.00 -0.3
14262H400093 |9/11/2015] 1260.8 1412 -10.7 1412 -100.0 S5.04 8.81 2.6 7.02 7.00 0.3 7.00 9.99 10.00 -0.1 10.00
No sonde from 9/11/15 through 9/21/1S due to strong river current
14231H400044 |9/21/2015 1439.1 1412 19 8.68 8.78 -1.1 7.02 7.00 0.3 9.99 10.00 -0.1
10/2/2015 |No Calibration Performed




Table 13
Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Upstream Station - Sonde Calibration Data

pH
Sonde Serial Conductivity (uS/cm) LDO {mg/L) pH 7 Calibration pH 10 Calibration
Number (Bold = Date In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning
Changed Sondes) Before Standard % Differencej Before Standard % Difference| Before After % Difference| Before After % Difference] Initial Reference % Difference| Initial Reference % Difference| Initial Reference % Difference| Initial Reference % Difference
14267H400097 |6/11/2015] 1375 1412 -2.6 1410.8 1412 -0.1 8.92 9.97 -10.5 9.01 9.01 0.0 7.04 7.00 0.6 7.04 7.00 0.6 10.02 10.00 0.2 10.03 10.00 t3
142674400097 |6/29/2015] 1420.3 1412 0.6 1419.6 1412 0.5 816 8.13 04 7.62 8.38 9.1 6.99 7.00 0.1 6.96 7.00 -0.6 10.06 10.00 0.6 9.86 10.00 -1.4
14267R400097 |7/10/2015] 1403.3 1412 -0.6 1443 1412 22 197 8.06 -1.1 7.87 7.9 -0.4 7.08 7.00 1.1 7.00 7.00 0.0 10.11 10.00 11 9.94 10.00 -0.6
14267M400097 |7/20/2015 1423 1412 0.8 1409.8 1412 -0.2 7.79 7.78 a1 7.91 7.84 0.9 7.05 7.00 0.7 6.99 7.00 -0.1 10.05 10.00 0.5 9.59 10.00 -0.1
14267H400097 |7/28/2015] 1385 1412 -1.2 1417.8 1412 04 7.2 7.4 -2.7 7.36 7.39 -0.4 7.00 7.00 0.0 6.99 7.00 -0.1 10.03 10.00 0.3 9.59 10.00 -0.1
14267H400097 | 8/4/2015{ 14179 1412 0.4 1393 1412 -1.3 8.20 8.35 -1.8 8.00 B.02 0.2 7.01 7.00 0.1 6.99 7.00 -0.1 9.98 10.00 -0.2 9.95 10.00 -0.5
14267H400097 |8/14/2015 1412 1412 Q.0 1421 1412 0.6 7.35 7.3 0.7 7.43 7.54 -1.5 7.09 7.00 1.3 6.98 7.00 -0.3 10.06 10.00 0.6 9.96 10.00 -0.4
14267H400097 {8/20/2015] 1400 1412 -0.8 1455 1412 30 9.48 9.58 -1.0 8.83 8.85 -0.2 b.94 7.00 -0.9 6.84 7.00 -2.3 9.83 10.00 -1.7 9.94 10.00 0.6
142674400097 {8/28/2015 1392 1412 -14 1405 1412 0.2 8.23 8.4 -2.0 8.32 8.40 -1.0 6.90 7.00 -1.4 6.95 7.00 -0.7 9.90 10.00 -1.0 9.99 10.00 -0.1
14267H400097 | 9/4/2015| 1409 1412 -0.2 1412.3 1412 0.0 8.33 8.25 1.0 8.32 8.32 0.0 7.03 7.00 0.4 6.94 7.00 09 9.93 10.00 -0.7
14267H400097 |9/11/2015] 1414.7 1412 0.2 1406 1412 -0.4 891 8.83 0.9 8.80 8.87 -0.8 .02 1.00 0.3 7.01 7.00 0.1 9.98 10.00 0.2 9,98 10.00
14267H400097 |9/21/2015] 14163 1412 03 14128 1412 0.1 8.56 858 -0.2 871 8.74 -0.3 6.98 7.00 -0.3 7.03 7.00 0.4 9.86 10.00 -1.4 10.07 10.00 0.7
10/2/2015[No Calibration Performed




Table 14
Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Rapide Croche Tailrace Station - Sonde Calibration Data

pH
Sonde Serial Number Conductivity {pS/cm) LDO {mg/L} pH 7 Calibration pH 10 Calibration
{Bald = Changed Date In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning In Check Post-Cleaning
Sondes) Before Standard % Difference| Before Standard % Difference] Before After % Difference| Before After % Difference] Initial Reference % Difference| Initial Reference % Difference{ initial Reference % Difference| Initial Reference % Difference
14262H400092 6/11/2015] 1397.3 1412 -1.0 1429.2 1412 1.2 9.12 9.12 0.0 9.13 9.15 0.2 7.12 7.00 1.7 6.99 7.00 -0.1 10.11 10.00 1.1 998 10.00 -0.2
14262H400092 6/29/2015 1401 1412 -0.8 1409.4 1412 -0.2 7.34 #DIV/0! 777 #DIV/D! 7.03 7.00 0.4 7.00 7.00 0.0 10.05 10.00 0.5 9.97 10.00 -0.3
14262H400326 7/10/2015 1412 -100.0 1423.2 1412 0.8 #DIv/0! 7.6 #DIv/0! 7.00 -100.0 7.01 7.00 0.1 10.00 -100.0 10.06 10.00 0.6
14262H400326 7/20/2015] 14116 1412 0.0 1412.4 1412 0.0 6.61 6.60 0.2 6.77 6.8C 0.4 7.10 7.00 14 6.97 7.00 0.4 10.13 10.00 1.3 9.98 10.00 -0.2
ferlogged, unable to re§ 7/28/2015 1412 -100.0 1412 -100.0 HDIV/0! #DIV/0! 7.00 -100.0 7.00 -100.0 10.00 -100.0 10.00 -100.0
15037H400237 7/31/2015 1460 1412 34 1394.2 1412 -1.3 8.60 8.55 0.6 8.53 8.55 0.2 7.02 7.00 0.3 7.03 7.00 0.4 10.02 10.00 0.2 9.94 10.00 -0.6
15037H400237 8/4/2015 | 1421.7 1412 0.7 1400 1412 -0.8 B.10 8.13 0.4 8.06 8.06 0.0 7.02 7.00 0.3 6.94 7.00 -0.9 9.92 10.00 0.8 9.96 10.00 -0.4
150374400237 8/14/2015 1419 1412 0.5 1415 1412 0.2 6.96 7.22 -3.6 7.20 7.21 -0.1 7.08 7.00 1.1 6.95 7.00 0.7 10.03 10.00 0.3 5.99 10.00 -0.1
15037H400237 8/20/2015] 1405.3 1412 -0.5 1571 1412 11.3 9.57 9.59 -0.2 9.02 9.01 0.1 6.98 7.00 0.3 6.86 7.00 -2.0 9.80 10.00 -2.0 9.88 10.00 -12
226H400365 - New Son| 8/26/2015] 1403.4 1412 0.6 1413.4 1412 01 8.79 8.85 -0.7 8.86 8.86 0.0 6.84 7.00 -23 7.08 7.00 11 9.84 10.00 -1.6 10.22 10.00 2.2
15037H400237 B/2B/2015] 14229 1412 0.8 1395 1412 -1.2 8.36 8.39 -0.4 8.30 8.47 -2.0 7.13 7.00 1.9 6.98 7.00 -0.3 10.04 10.00 0.4 9.57 10.00 0.3
15037H400237 9/4/2015 1409 1412 -0.2 1416 1412 0.3 8.22 B.21 01 B8.21 8.26 -0.6 6.97 7.00 -0.4 7.02 7.00 0.3 9.98 10.00 0.2 9.96 10.00 -0.4
15037H400237 9/11/2015 1408 1412 03 1412.4 1412 0.0 B8.89 8.84 0.6 B.78 8.81 -3 7.01 7.00 0.1 6.93 7.00 -1.0 10.49 10.00 4.9 10.04 10.00 0.4
15037H400237 9/21/2015] 1425.1 1412 0.9 1424 1412 0.8 8.73 8.72 0.1 8.82 8.79 0.3 7.40 7.00 5.7 6.64 7.00 5.1 9.62 10.00 -3.8
15037H400237
Replaced with 9/21/2015 1414.9 1412 0.2 B.67 8.65 0.2 7.02 7.00 0.3 #DIV/O! 10.01 10.00 0.1
15226HA00365
10/2/2015No Calibration Performed
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Appendix B

Unabridged Data

Figure 2 Raw Data
Figure 3 Raw Data
Figure 4 Raw Data
Figure 5 Raw Data
Figure 6 Raw Data
Figure 7 Raw Data
Figure 8 Raw Data
Figure 9 Raw Data
Figure 14 Raw Data
Figure 15 Raw Data
Figure 16 Raw Data

Figure 17 Raw Data
Conductivity

Figure 18 Raw Data
Figure 19 Raw Data
Figure 20 Raw Data
Figure 21 Raw Data

Badger Hourly Dissolved Oxygen

Badger Hourly Temperature

Badger Hourly pH

Badger Hourly Electrical Conductivity

Badger Daily Dissolved Oxygen

Badger Daily Temperature

Badger Daily pH

Badger Daily Electrical Conductivity
Rapide Croche Hourly Dissolved Oxygen
Rapide Croche Hourly Temperature
Rapide Croche Hourly pH
Rapide Croche Hourly Electrical

Rapide Croche Daily Dissolved Oxygen
Rapide Croche Daily Temperature
Rapide Croche Daily pH

Rapide Croche Daily Electrical Conductivity

Table 2 Raw Data Badger Upstream and Downstream Daily

Averages

GEI| Consultants, Inc.
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Table 3 Raw Data Badger Bypass Daily Averages

Table 6 Raw Data Rapide Croche Upstream and Downstream
Daily Averages

GE| Consultants, Inc.



Dissolved Oxygen (mg/l.}

L = bt s
o] P W w Y w o ~4 -] w [ o= ~

£1
14
st
91
LT
81
61
e74

1Y XO4 U3 U0 £/97 "ON Jd34

| J3A

M RUNBRYNEY U
JUB|4 JUISROIPAY JaSpeg ay) jo ssedAg sy Buoje pue ‘Wesnsumog ‘weansdn 'sSupesy uaBAXQ panossIg ANoH T aindig

UIsu0Is]

ssedAg rafpeg..

wieaiisdn 98peg

sgieyssig—

WIR5UME() 1a8peg -

Q
000z
ok
0009
0008

00001
oozt
000t

bischarge (cubic feet per second)




“Famperature {°C)
. N .

= [ [ d
= p] w £

¥E
T
92
4
14
67

St
14
LT
g1
61
T4

A5-Ju 4
17:dun’
19:1un -
F1-Ju
23-)un
251 -
27- i
29<4un
Aadube
“Jedul
Seut
FELIE
gut
5 BT
4340
15l |
1743l
19:3u
213
2334 -
25-ul -
2740 -
2940 -
EXB TR
2-Alg
.4—'Aug
§-hug
H-hug -
10-aug
12:hug
14-Aug
16-Alg
18:AUE
20-Aug”
22-Aug -
24-Ag
26-Aug
28.Aug
30-Aug
3-Sep
3-5¢p
B:Sep

{st02) ied
1Y %04 AU U0 £/42 "ON DU

Juejd aI9aR0ipAL JeSpeg syl jo ssedAy eyl SUofE puk WeIsisumog weaisdn SHuipesy Suimeisdiua) Anoy '€ ainiy

{ 3

iAn BunERney Ul

UISU0Is]

ssedig saﬁpégw
wigasisdn Jaﬁpeam-—_

[ FLVa T S

WBBIISEMOL] Jo8peg

2 [+3] oo g = [
=) K] Rt
= 5 g g g g g
‘Discharge {cubic feet per second)




iy %04 9y3 ue L/9F "ON Y34

L A8A

A ‘eunEjney u
juR|d NHISjECIPAH 188pey Byl Jo ssedAg 243 Buo|e pus ‘weansumog ‘weansdn sBuipesy Hd Apnoy T aunBiy

UISUODS]

ssedAg sa8peg —
weauysdn sedpeg —

adigyrsig—

WBIHSUARAC] 19802 e

000z
000y
0009
gog
6000t
A
oot

Discharge (cubic feet per second)




Electrical Conductivity {uS/em
EEEEBBEREYB
om_'aoaog-ooco

G
ot
0t
0t
oy
05
08
172
o8
06
o0
0Tt
ozt
et
ort
0st
091
oL
4
00¢g
o1e
474
OEE
164
65¢
09¢e
OLE
08¢
06¢
00v
oty
oty
oep
ovt
osy

UISUDDSIAN ‘BUNEXRE)Y Ul J9AY XO4 B4} U0 £/97 "ON D434
U4 J12]804pAL 198peyg oY) o ssedAg eyl Suoje pue ‘WRIASUMOQ ‘WEBIISAN ‘STupeay AIARINPUOD) [83L1I3(F AUROH 'S 3unBi

ssedAg J28peg—— ¢
wieanysdn sa3peg—

adueyosig—

LIBRIISUMOQ) 13Tpeg

Discharge (cubic feet per second)




Dissolved Oxygen {mg/L}
. o

" g b
............ . B Eo o B W da . w o ~ oo [1=] o [ i

£1
1
&1
9T
A
81
61
oz

Tl

ixal

A

[}

z

o

(o2

[=)}

i

~3

§ (=]

o e}

-t 3

. 2‘_ y i

b 2
10-Aug = |

o e

1%-Aug ?:;

15-Aug )

16-Aug &

18-Aug "V’é

. ]

20-Aug g

y v,

TI-AUg 3

wield 2ID3R0IpAY 128peg ay) jo ssedAg 3y] Suoje pue "weallsumog ‘weassdn ‘sBupesy uaBAxQ panossig Ajleq g aundiy

ssedAg Jadpey-—

wieasysdy 1a8peq

adieuisig—

wessuMogg saipey —

. . . g
g g g g 2 : g




Temperature { °C)

[\ [ It
[ [ e

147
9t
91
£1
81
6T
174
T
EY4
9z
Lz
BT
62
ot

M ‘Bunejney ul 15AIY X04 343 UO £/9T7 “ON JYI4

JuBld 2LIROIPAY J1a8pey ayl Jo ssedAig ayl Suoje pue ‘weansumoq ‘weanisdn ‘sBuipeay ainjessdwa] Ajieq "4 a.ndiy

HISWHODS)

ssedAg 1o8peg-—
wealysdn redpeg

AR IBYISHY

L WEBHSUMOC 193pRY e

000Z:
000%
GBOo

ra -
3 5 ] rs
g g S g
o 8 8 5]

Discharge [cubic feet per second)




A\ “BURENNE) UL JBAR XOd BY1 UD /9T "ON J¥3d

wigld 1A9R0lpAN J133pey oyl 40 ssedAg Y3 Suoje pus ‘lieassumoqg weaalisdn sBupesy Hd Apeg g sundy

WISUoOst

ssedAf fadpeg -
weasysdn a8peg

Iqieyasig—

weansumo) Jelpeg——

o s P o o g ok ot
g g g g g S g
€ . S g g g

Discharge [cublc feet per second)




Electrical Conductivity (uS/cm)
EESEBEEBRYR
LBRBeBB8s58838

1174
00

1133
0zg
O£t
43
0sg
09t
[¢FA3
08¢
06€
oor
otv
azy
ey
ory
asy

e - N S oL hEoa S
5888388388888 8388383

UISUDISHY, ‘BUNEYNEY Ul JOAY X04 241 U0 £ /97 "ON D434
Jug|d 2403E0IpAY 128peg aul Jo ssedAg syl Fuoje pue "wieaIsUMmog ‘Weansdn ‘'sBuipeay Alananpuo) jeaane|y Ajeq s aandy

ssedAg sa8peg—-
weasdn sa8peg

3HIeyaSI e

wRINSUMDQG saBpey .

o o
g g

Discharge {cubie feet per second)

Q00T
coo
00001
000zt
000Vt




Dissoived Oxygen {mg/L}

Ris & w [+a] -~ -] Ap =] == ]

€T
-4
st
9t
£
81
61
az

25-4ul s
..... - 2
27-Jul 2
29-jul.- (=]
31-dul 3
o 2-hug 9
-] =
B dihug T
."g _ el
o £
-8.-.Ag'g.: E
“10-Aug g
“12-Aug - ??
14-Aug n;g.
16-Atig ] |
£

“i8-Aug
20-Avg
P2Aug -
g
2hAug
28-Aug -
" 30-Alig-
- Asep
'3;§é'p :
 5kep
F5ep

1UB|4 241129|304pAH 2Yo0JT apidey 33 Jo Weansumeg pue weansdn sBupeey uaBAxQ paajossig AUNoY HT aindiy

LHELODS]

aFieyIsig——
wiesiisdny Jy -

WEALIS UMD Y

g 2

< o

0002
5:414)7
{0001
000zt
QOGHT

Discharge {cuble feet per second)




Tempetrature ("C}

e [
L] W

St
5%
FA3
St
&1
oz
12
47
57
9z
£z
8T
62
ot

.

LA
A5-un
TFIGR

b
B
oy
9%

A
b3
=
o6

{g102} NEG
Rl
Y
o=
o

UISUODSIAN ‘RUNENTIEY Ul J2ARY XO4 243 UO £/ 97
"ON DHI4 JuBd DLIIIBIB0LPAN BUD0L) dpideYy B4 JO Weansumoq pue weansdn ‘sBuipesy ainiesadwa] ARoH g1 aIndly

=4
iy
[l
=
o
=
03
[

weasdn Jy—

LLIRSSISUMOCT D e

: -

o

00001
00071
000%3

ooaz
000%

Distharge {cubic feet per second)




1M X0 BYI U0 ££9Z "ON JYI4

juB|4 J1ID9|30IpAH 2ydoL) apidey 3y jo Weassumog pue weansdn ‘sBpeay Hd AunoH 9T 3mdiy

[FE=0

A CEUnEYney U

UIsuoIsE

aF1eyas|g-—
weafnsdr 3

WERIISUMD Y o

=] [ B o 2] [y L b
st = = = 5 = sy
=] (=] o]

Discharge {cubic feet per second)




Elecmcal Cpnducﬁ_s_rity (uslcm

500
490
480
470
460
450
440
430
420
410
400
380
380

370
360
350
340
330
320
310
300
290 -
280
27{}

130
120
130
100

/

,~v-.<*:

'é’

250

5

230
226
210
200
150
180
170
160
150

o ;,;«::\\,; .-.w o Crsd

5o

S
i

,.;y, i

e e i
B ,-,-.y//\.h.'. ’

ca

“//' ~:,~;y.a,n/ E

i ?/, 1».-:‘ ¥

g \:z)::g/

s

\"\\l: ;

S
S

S IS

>

LR

E: 1,‘-. e
,,//,/ i b

0 -é\.u‘ ] ::;;%f{\ :

BRI
G ,.-.,o>~( o

G
ep-,/ . ,»a*\:,:’/;-*‘

5 ’C; X ‘/,/ 3
DS e
e

% :f-."a;::",” ;

//,,,,,,, /
% zg.'\,my. 7
# 3”"/"\‘ -;Z;-g,.; 7

’::f{’v,) .;:k./,

Ser SR oy
i3 ::,'/«:«:/»:
Z ,\,/”“/ =

/ \/;
:1‘3-;1- -\4&\’4\ i '(.“(‘W" &
G /’/,:’ \i :’;‘/,

Sy /,\ o

i
& »»,-/.«

-,,,,,,.:\.\:

iy
s ':\:,:'\&

o ‘.«,:'/-, : ‘w 3

S

,.«wr:.

44\9\::-4.; %
\ '1,/>,.=

.,-,:‘V"' :

.‘.’;/.,,.:‘:‘ \‘_*;" e ,/

2 -‘../, 2k

b

K: "'///.,./'

A

’4\

§ \\

;\

\

/,“"'31-}}‘423"’,[“ Y
e e

Figure 17. Hourly Electrical Conductivity Readings, Upstream and Downstream of the Rapide Croche Hydroelectric Plant
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FERC No. 2677 on the Fox River in Kaukauna, Wisconsin
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Table 2.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin

Badger Daily of Up

Difference = Upstream - Downstreom

d Oxygen, T

**Note: Shaded dates = service date (data downloads and calibration}

P and pH Data

Date {shading = service Dissolved Oxygen {mg/L} Temperature {°C) pH
date) Upstream  Downstrearn Difference |Upstream  Downstream Difference {Upstream  Downstream Difference

6/15/2015 821 7.83 038 20.88 20.87 0.01 8.81 8.23 .58
6/16/2015 8.09 7.73 036 20.60 20861 0.00 881 8.14 0.67
6/17/2015 8.60 813 0.48 21.65 2167 002 217 8.40 0.77
6/18/2015 8.62 8.10 0.52 22.67 22.66 0.01 9.43 8.56 0.87
6/18/2015 839 8.18 0.20 22.16 22.15 0.01 9.55 8.55 1.00
6/20/2015 8.15 7.93 0.22 2175 21.75 0.00 9.67 8.43 1.24
6/21/2015 8.30 8.17 013 21.99 22.02 -0.03 9.90 843 147
6/22/2015 797 778 .18 2228 22.26 0.02 10.09 8.42 1.67
6/23/2015 8.08 7.87 0.20 22,05 22.05 0.00 1021 837 1.84
6/24/2015 827 822 0.04 2257 22.67 -0.09 10.41 846 198
6/25/2015 7.99 7.78 0.21 2331 23.31 0.01 1053 852 201
6/26/2015 767 7.62 0.05 23.36 23.32 0.04 10.57 851 2.06
6/27/2015 8.07 8.08 .01 23.49 23.48 0.02 10.77 8.67 2.10
6/28/2015 816 8.17 <001 23.48 2347 0.02 10.84 870 214
6/2972015 8.06 7.53 0.52 23.97 23.99 -0.02 8.99 875 0.24
6/30/2015 7.50 7.45 0.05 23.74 23.66 0.08 8:68 8.78 -0.10
7/1/2015 7.85 7.75 010 22.73 22.76 0,03 8.62 873 “0.11
7/2/2015 864 8.49 0.15 22.38 22.34 0.04 8.65 8.76 -0.11
7/3/2015 8.84 8.89 -0.05 22.65 22.69 -0.04 8.68 8.77 0.08
7/4/2015 8.97 757 1.40 23.35 23.3% ~0.03 873 8.80 0.06
7/5/2015 9.01 8.21 0.80 24.23 24.24 -0.02 8.76 8.81 -0.05
7/6/2015 819 2.84 5.36 24.42 24.42 0.00 870 8.72 ~0.01
7/7/2015 7.96 6.80 118 23.68 23.65 0.03 854 8.56 -0.02
7/8/2015 858 7.80 0.68 23.08 22.96 0.12 8.52 850 0.02
7/9/2015 876 8.43 032 23.14 23.21 -0.07 8.66 8.65 0.01
7/16/2015 9.42 9.45 -0.04 2401 24,04 -0.03 8.77 8.77 .00
7/11/2015 9.50 9.57 -0.08 24.82 24.86 “3.04 8.84 8.92 0.01
7/12/2015 3.14 5.13 0.01 25.07 25.07 0.00 8.95 8.88 8.07
7/13/2015 8.83 874 0.09 25862 2567 ~0.05 893 884 0.08
7/14/2015 7.64 741 0.53 2573 2574 <001 B78 857 6.21
7/15/2015 8.16 5.00 3.16 25.19 2517 0.03 874 8.42 031
7/16/2015 8.50 2.22 6.28 24.65 24.63 0.01 870 8.36 0.34
7/17/2015 8.26 0.45 7.80 24.44 2452 ~0.08 873 B.30 0.43
7/18/2015 843 0.04 8.39 2512 25.16 <0.04 876 8.40 0.36
7/19/2015 8.82 0.05 878 25.80 25.83 <0.03 8.87 8.56 0.31
72072015 8.55 532 323 25.49 25.70 -0.21 873 8.54 .18
7/21/2015 8.06 832 -0.26 2488 24.92 <0.04 8.60 8.60 0.01
7/22/2015 8.08 8.11 -0.03 24.47 24.46 0.01 8.48 8.55 -0.08
7/23/2015 870 851 018 2511 25.18 <0.08 6.47 8.64 =218
7/24/2015 8,57 7.84 0 25.71 25.77 -0.06 6.67 8.67 -2.00
7/25/2015 855 7.50 1.04 2599 26.05 -0.06 6.24 8.60 -2.36
7/26/2015 8.51 6.61 1.90 26.33 26.33 0.00 5.69 8.48 -2.7%
7/27/2015 8.18 4.75 343 2855 26.57 <0.02 5.08 833 =3.26
/2872015 6.95 213 4.82 26.35 26.78 -0.44 498 823 -3.25
7/29/2015

7/30/2015

7/31/2015 932 25.78 8.93

8/1/2015 8.48 25.06 8.86

8/2/2015 8.28 25.15 879

8/3/2015 832 24.84 8.73

8/4/2015 852 24.14 877

8/5/2015 8.75 24.30 8.84

8/6/2015 9.58 24.08 8.84

8/7/2015 8.34 23.58 874

8/8/2015 6.68 2274 8.55

8/9/2015 7.39 23.10 8.52

8/10/2015 7.83 8.63 =0.80 2377 24.11 -0,34 B.55 853 0.01




Table 2.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Upstream and Downstream Dissolved Oxygen, Temperature, and pH Data

fifference = Upstream - Downstream

**Nopte: Shaded dates = service date (data downloads and calibration}

Date (shading = service Dissolved Oxygen {mg/t) Termperature (°C) pH
date} Upstream  Downstrearn Difference [Upstream  Downstream Difference {Upstream  Downstream Difference
8/11/2015 9.01 8.98 0.03 24.26 24.26 0.01 867 8.58 0.09
8/12/2015 9.37 922 .15 24.58 24,54 0.04 871 8.60 0.11
8/13/2015 9.23 893 0.24 24.84 24.83 0.01 8.81 B.60 0.21
RLAAPIOIS 9.02 8,75 6.27 25.66 25.63 0.03 8.84 8.73 0.11
8/15/201% 851 8.14 637 25.69 25,58 0.10 8.69 8.60 0.00
8/16/2015 9.16 8.97 0.19 26.30 26.29 0.0t 8.73 8.66 0.07
8/17/2015 8.84 8.41 0.43 26.57 26.56 0.0t 8.73 856 0.17
8/18/2015 7.94 6.73 1.20 26.00 25.98 0.02 8.64 8.30 0.34
8/19/2015 7.51 5.44 2.07 25.30 2533 -0.02 8.60 8.20 £.40
cBfagfies. ) 75 7.28 0.26 23.26 23.33 0,06 8.50 8.34 6.15
8/21/2015 878 857 021 22.26 22.34 -0.08 8.56 8.49 0.07
8/22/2015 1002 2.69 0.32 22.71 22.76 -0.05 8.73 8.67 0.06
8/23/2015 9.61 234 0.26 22.34 22.45 011 8.81 B77 0.05
8/24/2015 8.47 8.24 .23 20.83 20.94 -0.11 273 8.69 0.05
8/25/2015 7.95 7.88 0.07 19.48 19.63 -0.15 862 8.63 o.00
8/26/2015 7.58 7.89 0.31 19.29 19.40 -0.10 8.49 8.48 0.01
8/27/2015 8.61 8.41 0.20 19.57 19.65 -0.07 8.50 B.47 0.02
CRIRIA0LE 8.73 B.44 0.29 19.82 19.90 -0.08 8.52 B.51 0.01
8/29/2015 767 7.53 0.14 19.85 19.97 0.12 841 835 0.07
8/30/2015 7.62 7.46 0.16 20.33 20.40 -0.07 8.37 B.25 .08
8/31/2015 8.29 8.04 0.25 21.09 21.14 -0.05 8.47 8.38 0.09
97172015 8.65 823 0.41 22.08 22.09 -0.01 8.47 8.38 .10
9/2/2015 862 8.03 0.53 23.45 23.47 001 851 8.43 0.08
9/3/2015 7.89 7.45 0.44 24,03 24.10 0.07 8.47 8.45 0.02
=1L Vi s 7.20 6.92 0.27 23.57 23.75 .18 839 8.36 0.03
9/5/2015 7.62 7.40 0,22 23.79 23.81 -0.02 8.45 8.36 0.09
9/6{2015 853 B.24 0.29 24.60 24.61 .01 8.60 8.53 0.07
9/7/2015 7.90 7.66 0.24 24.83 24.89 0.01 8.53 853 .01
9/8/2015 6.80 6.59 0.21 24.32 24.25 0.07 8.11 8.13 0.03
9/9/2015 7.40 7.14 0.26 23.59 23.58 0.00 7.99 B.10 012
9/10/2015 7.59 7.35 0.25 23.36 23.41 -0.05 8.10 .40 -0.30
ciinngiantS e 778 7.42 0.36 n.n 22.22 -0.02 823 8.40 -0.18
'8/12/2015 B.16 7.67 0.48 20.78 20.79 -0.02 8.41 .40 0.06
9/13/2015 8.44 8.00 0.44 20.38 2033 6.00 8.47 8.51 -0.04
9/14/2015 8.57 8.15 0.42 20.52 20.51 0.01 852 8.60 -0.08
9/15/2015 8.54 8.17 0.37 2092 20.91 0.02 8.54 8.63 -0.10
9/16/2015 8.80 B.48 0.33 21.43 21.41 0.01 8.67 8.77 -0.10
9/17/2015 8.70 833 0.37 21.63 21.61 0.02 8.66 8.77 -0.19
9/18/2015 8.13 7.84 0.28 21.52 21.52 -0.01 8.54 8.64 0.11
9/19/2015 8.64 8.30 0.34 21.08 2107 0.01 8.56 B.66 -0.10
9/20/2015 9.32 894 0.38 20.44 20.44 0.00 8.74 8.86 -0.12
SalRlanIs 9.63 9.57 0.07 20.03 2020 -0.18 8.97 9.03 -0.086
9/22/2015 9.52 9,66 -0.14 13.96 19.97 -0.01 3,08 9.02 0.05
8/23/2015% 9.25 9,41 0.16 20.17 20.14 0.03 8.98 8.94 0.04
9/24/2015 9.19 9.36 -0.17 20.21 2022 -0.01 8.88 8.85 0.03
9/25/2015 9.62 9.80 -0.18 20.78 20.80 -0.02 8.98 896 0.02
9/26/201% 9.98 10,15 -0.17 20.94 20,94 6.0 9,06 9.03 0.03
9/27/2015 10.14 10.32 -0.18 20.87 20.85 -0.01 9.15 9.11 0.05
9/28/2015 9.74 9.88 0.14 20.92 20.92 0.00 9.13 9.07 0.06
9/29/2015 9.14 $.33 019 20.56 20.57 -0.02 9.12 9.06 0.06
9/30/2015 9.52 9.67 0.16 18.88 18.90 0,62 2.10 9.04 0.06
Miniraum 6.68 0.04 0.80 18.88 18.90 -0.44 4.98 8.10 -3.26
Average 8.47 7.70 0.79 23.13 23.04 -0.03 8.68 8.59 0.08
Maximum 10.14 10.32 878 26.57 26.78 0.12 10.84 9.1 2.14
Standard Deviation G.70 1.98 1.77 2.00 2.04 0.08 0.89 0.22 0.91
Number of Data Points 105 95 35 105 95 95 105 95 95




Table 3.
Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Bypass Dissoived Oxygen, Temperature, and pH Data
Date (shading = service Temp pH LDO
date) °C Units mg/l
6/15/2015 )
6/16/2015
6/17/2015
6/18/2015
6/19/2015
6/20/2015
6/21/2015
6/22/2015
6/23/2015
6/24/2015
6/25/2015
6/26/2015
6/27/2015
6/28/2015
""" /29015
£/30/2015
7/1/2015
%@? 7/2/2015
. 7/3/2015
) 7/4/2015
- 7/5/2015
. 7/6/2015
7/7/2015
@ 7/8/2015
. 7/3/2015
Co1of01s 24.77 8.85 8.89
" 7/11/2015 24.90 8.51 8.88
ggg 7/12/2015 25.15 8.29 8.88
7/13/2015 25.70 8.00 8.87
7 7/14/2015 25.79 7.65 8.7%
i%% 7/15/2015 25.15 7.86 8.70
7/16/2015 2471 7.94 8.65
@ 7/17/2015 24.59 7.90 8.68
- 7/18/2015 25.26 7.86 8.72
7/19/2015 2587 7.80 8.83
o ' 7/2002015 25.71 8.28 8.77
;%\ 7/21/2015 25.01 8.67 8.66
7/22/2015 24.56 8.56 8.61
772372015 25.23 8.75 8.74
7/24/2015 2578 8.48 8.80
7/25/2015 26.15 8.31 8.81
7/26/2015 26.45 8.20 8.82
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Table 3.
Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Bypass Dissolved Oxygen, Temperature, and pH Data

Date {shading = service Temp pH LDO
date) °C Units mg/
7/27/2015 26.58 8.02 8.81
e 27.05 8.02 8.82
7/29/2015 26.98 8.08 8.89
7/30/2015 26.03 8.26 8.96
7/31/2015 25.60 8.29 8.92
8/1/2015 25.12 8.30 8.93
8/2/2015 25.26 7.78 8.85
8/3/2015 24.88 8.07 8.77
"""" Cog/4f7015 24.44 8.33 8.82
- 8/5/2015 24.23 8.31 8.87
8/6/2015 24.00 8.47 8.85
8/7/2015 23.51 7.89 8.72
8/8/2015 22.70 7.84 8.54
8/9/2015 23.20 7.97 8.53
8/10/2015 23.94 7.99 8.60
8/11/2015 24.39 8.41 8.72
8/12/2015 24.67 856 8.80
8/13/2015 2496 8.32 8.86
oghapols 25.76 7.89 8.91
8/15/2015 25.73 7.67 8.74
8/16/2015 26.38 7.71 8.77
8/17/2015 26.61 7.48 8.80
8/18/2015 26.04 7.31 8.69
8/19/2015 25.23 7.19 8.64

------ Logpop0is 23.23 7.70 8.49
8/21/2015 22.33 8.56 8.48
8/22/2015 22.80 8.76 8.65
8/23/2015 22.38 8.49 8.72
8/24/2015 20.80 8.39 8.64
8/25/2015 19.45 8.46 8.59
8/26/2015 19.36 8.61 8.52
8/27/2015 19.74 8.68 8.52
oospgliots 19.92 8.66 8.50
8/29/2015 19.89 8.54 8.42
8/30/2015 20.40 8.50 8.40
8/31/2015 21.22 8.52 8.50
9/1/2015 22.26 8.54 8.55
9/2/2015 23.61 8.31 8.60
9/3/2015 24.10 7.92 8.60
9/5/2015 23.90 8.10 8.57
9/6/2015 24.74 8.19 8.73
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Table 3.

Badger-Rapide Croche, FERC No. 2677 on the Fox River In Kaukauna, Wisconsin
Badger Daily Averages of Bypass Dissoived Oxygen, Temperature, and pH Data

Date {shading = service Temp pH LDC
date) °C Units mg/l
8/7/2015 2497 7.84 8.75
8/8/2015 24.30 7.28 8.40
8/9/2015 23.63 7.77 8.39
9/10/2015 23.40 8.00 8.68
o910t 22.42 8.00 8.79
9/12/2015
9/13/2015
9/14/2015
9/15/2015
9/16/2015
9/17/2015
9/18/2015
9/19/2015
9/20/2015
9/21/2015 20.40 9.39 8.98
8/22/2015 19.99 5.04 8.93
89/23/2015 20.24 8.95 8.86
9/24/3015 20.21 8.90 8.78
9/25/2015 20.75 8.93 8.83
3/26/2015 2092 8.94 891
9/27/2015 20.88 854 8.89
9/28/2015 2098 872 877
9/29/2015 20.54 8.76 8.67
9/30/2015 18.80 3.02 8.59
Minimum 18.90 7.19 B8.35
Average 23.66 8.26 872
Maximum 27.05 9.39 8.98
Standard Deviation 2.24 0.46 0.15
Number of Data Points 74 74 74
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Tabie 6.

Badger-Rapide Croche, FERC No. 2677 on the Fox River in Kaukauna, Wisconsin
Rapide Croche Dally Averages of Upstream and Bownstream Dissolved Oxygen, Temperature, and pH Data
Difference = Upstreom - Downstream

**hiote: Shaded dates = service date {data downloads and calibration)

Date (shading = service Dissolved Oxygen {mg/l) Temperature {°C) pH
date} Upstream Downstream  Difference Upstream Downstream  Difference Upstream Downstream  Difference
6/15/2015 B2.05 .97 8.27
6/16/2015 B.25 20.7% B.19
671772015 8.50 21.64 8.47
6718/2015 8.41 22.70 8.60
6/19/201% 837 22.36 8.50
5/20/2015 5.16 2177 B.11
6/21/2015 $.08 22.34 8.06
B722/2015 495 2243 8.09
&§/23/2015 4.91 22.34 8.08
6/24/2015 8.50 22.90 B.38
6/25/2015 7.39 23.58 8.26
6/26/2915 8.00 2339 8.36
8f27/2015 8.29 23.69 8.52
GI2B/2015 5.96 24.00 8.39
- "-{.‘.'-'6[297_29:1'5' TG B.20 8.98 -0.77 24.06 74 37 -0.31 8.67 8.67 0.00
£/30/2015 8.15 8.32 -0.17 24.03 24.06 -0.03 8.67 8.65 0.G3
7/1/2015 8.23 B.15 .08 22.96 2252 0.ca 8.63 858 0.05
/05 8.90 8.40 .50 22,86 2.7 0.15 8,63 8.52 0.11
7/3/2015 9.29 B.71 .58 22.96 2194 0.03 B.66 8.45 0.21
7/4/2015 16.06 §.11 1.9% 23.70 23.39 0.3¢ 870 8.38 0.32
7/5/2015 9.33 9.21 0.12 3430 24.20 0.10 8.60 8.52 0.0z
7/6/2015 9.31 9.56 -0.25 24.75 24.72 0.54 8.73 871 0.02
/205 8.55 B.46 0.08 23.91 23.92 -0.01 8.63 8.55 0.07
7/8/2015 9.44 219 3.25 23.59 2352 0.87 8.80 8.50 0.1G¢
77972015 1921 .43 0.73 2331 23.09 0.22 8.66 8.53 0.14
L AOIS 11.49 9.87 162 433 24.06 0.26 2.80 8.78 0.03
7/311/2015 1113 9.35 1.88 2496 24.89 0.06 8.8C¢ 9.118 .38
7/12/2015 11.83 B97 2.86 26.00 25.83 0.47 8.87 9.13 -0.27
7/13/201% 10.26 8.40 1.86 25.83 25.73 nie B.76 9.08 .32
7/14/2015 .17 7.83 1.34 16.14 26.12 0.92 B8.76 9.07 -3.31
T/15/201% 10.86 7.98 2.88 25,85 25.28 .56 8.77 9.02 -0.26
7/16/2015 8.79 8.20 1.59 2532 25.19 0.13 8.62 9.03 -0.40
7/17/2015 2.41 .87 154 25.09 2485 .24 8.61 2490 -0.39
7/18/2015 8.58 791 1.07 25,44 25.42 0.02 8.58 902 -0.45
7/19/2015 10.04 8.50 1.55 26.14 16.11 0.03 8.70 9.16 -0.46
2T 10.25 26.04 8.79
/2125 9.41 25.49 8.64
7/22/2015 877 25.09 251
7/23/2015 9.41 25.42 249
1j2a/2018 976G 25,85 8.66
7/25/2015 10.14 26.53 B.74
/262015 10.28 26.92 8.72
2712015 1061 27,59 8.75
S fIE 0TS 10.17 27.13 8.71
712812015 9.22 27.20 8.72
7/3G/2015% 9.6& 26,45 8.83
7/31/201% 941 3,99 -0.08 26.07 26.07 .00 885 8.85% G.00
8/1/2015 10,59 979 0.80 2577 2567 .10 a.87 8.80 a.07
87272015 9.3% 931 0.06 25.63 25,59 G.04 8.72 8.74 Q05
873/2015 8.72 8,70 .01 25.48 2546 a02 8.70 8.68 0.02
B4 3085 9.35 9.12 0.23 25.02 25.06 -0.04 8.59 8.66 -0.07
8/5/2015 10.88 9.81 .08 24.87 24.67 .20 8.78 871 G.07
B/6/2015 10.25% .50 0.75 2476 24.43 .33 8.74 8.72 ¢.02
B/ 2015 9.41 8.67 074 24.25 2415 010 8.65 8.63 .03
B/8/2015 7.61 7.37 .24 23.03 23,00 [eXsE) 844 8.46 -0.03
8/9/2015% 835 8.15 0.20 23.72 23.24 G.48 842 8.41 .01
8/10/2015 2.66 8.40 1.27 24.55 23.92 .63 8.50 437 G.13
B8/11/2015% 10.66 848 1.68 2493 24.41 G52 851 .42 G.08
8/12/201% 11,15 3038 0.77 25142 24.87 0.25 8.60 8.61 -0.G2
8/13/2015 3.88 10.04 Q.15 2518 2516 .02 8.57 868 -0.11
SORPLARIOIE 10.17 9.91 0.26 25.77 25.60 @17 8.63 8.69 0.06
8/15/2015 12,10 9.81 1.29 27.26 26.23 1.03 8.72 871 G.01
8/16/2015 10.29 10,15 0.14 26.64 26,45 018 8.62 2.64 -0.01
8/17/2015 8.29 9.8 .51 26.84 26.79 2.05 8.61 8.64 -0.03
8/18/2015 7.8% 8.88 -1.06 26.71 26.54 .17 8.55 8.57 -0.G3
8/19/2015 7.10 8.74 -1.64 25.74 25.81 -0.08 .37 8.51 -0.14




Table 6,
8adger-Rapide Croche, FERC No. 2677 on tha Fox River In Kaukauna, Wisconsin
Rapide Croche Daily Averages of Lipstream and Downstream Dissolved Oxygen, Temperature, and pH Data
Differante = Upstrear - Downstream
+**Note: Shaded dates = servica date {gata downioads and calibration}
Date (shading = service Dissolved Oxygen {mg/L} Tempersture {°C) pH
date} Upstream  Downstream  Difference Upstream  Downstream  Difference Upstream  Downstraam  Difference
£/20/201% 7.62 815 0,52 2356 23.58 .02 831 851 -0.20
872172018 9.13 885 0.29 22.87 2270 217 832 843 -0.12
872272015 9.82 -8.7C 0.12 23.29 23.20 0.10 8.37 B.52 -0.18
B/23/2015 9.59 9.8% ~0.30 22.97 2302 -394 8.46 870 -0.23
B/24/2015 .84 8.11 “0.27 2137 21.28 -0.02 B.44 871 +0.27
8/25/2015 2.69 ag 032 19.92 19.95 L3432 B31 866 -0.35
B/26/201% 8.76 8.75 -0.02 18.73- 19.59 0.14 E18 B.63 ~0.45
B/27/73015 820 4,42 022 20.34 20.11 0.23 8.01 B.E1 -0.60
e £.83 5.38 0,55 20,43 2045 -0.03 8.08 8.55 -D.48
B/29/2015 8.43 B.54 <0.10Q 20.26 20.17 09 8.1% 8.36 -0.20
B/30/201%5 1.85 B.O8 .14 20.62 20.55 ©.07 8.02 8.23 -0.22
#8/31/2015 8.07 8.15 -2.08 2137 21.29 0.08 201 8.24 -0.22
9/1/2(15 -8.84 8.77 0.06 22.57 2237 0.20 817 8.38 -3.21
9/2/2015 9.06 8.97 009 2376 2355 0.71 RB.20 B.42 -0.22
9/3/2015 7.89 8.26 026 24.27 24.27 0.00 821 ‘8.45 «0.24
/R e 752 7.86 0.06 2415 23.94 0.22 826 BA5 -0.12
3/5/3015 7.98 7.65 0.33 24.54 24.15 0.39 822 836 -0.13
Gf6/2015 817 3.08 {10 24.80 24.69 010 B.25 847 -3.23
7712015 7.53 178 £.23 2511 25.11 Q.00 8.29 B.65 .38
‘8/8/2015 6.64 6.86 0.2 2454 2487 -0.04 3.0% B8.52 -0.47
‘af9/3015 7.22 7.37 =015 23.60 2388 0.01 7.9z B8 ~0.54
9/10/2015. ) 741 7.862 -0.21 23.45 2346 <001 B.14 8.76 +0.61
b LT 775 7.50 015 2225 2.7 002 821 B.61 640
9/42/2015% -8.314 8.28 0,15 20.80 2082 -0.01 8.25 8.47 .23
9/13/2015 B48 8.61 -0.13 2032 2029 0.02 8.30 B.59 -£5.29
971472015 8.62 a.72 .11 20,57 20.53 0.04 B.35 8.68 ~3.33
9/15/2015 B.46 8.67 -3.21 20,95 20,92 .03 B34 8.70 -0.36
9716/2015 .62 892 031 21,55 21.52 G.03 3.46 ‘B85 -0.39
8/17/2015 6.88 893 «1.85 21.82 21.81 0.0 231 291 -0.60
8/18/2015 7.2 8.22 -0.98 21.7% 21.81 <002 839 879 -0.3%
9/19/2015 8.47 8.57 .20 2110 21.09 .01 a.35% ‘8.73 ~{3.3%
8/20/201% 9.28 953 (325 20.59 20.58 (X1} B.49 £.89 A0
CeRpeEs e ol oss 1029 .40 20.26 025 .01 876 .05 0.29
9/22/2015 9.92 10.34 A3.42 20.17 20.16 0.01 886 5.00 -0.13
/2312018 9.58 30.04 G.46 2047 20,48 0.01 8.82 #.92 -G.10
S/2a/2015 9.23 9.64 .40 2041 2048 2.00 8.70 ‘B.77 «3.08
‘Bf35/2015 961 10.05 .44 2081 2077 0.04 870 B.78 -G.08
S/3E6£2015 10.01 1048 0,47 21.36 21.18 2.00 B.83 B.92 ~3.09
8/27/2015 10.29 ‘3.78 .49 2109 21.08 0,01 B.92 5.00 <008
972812015 .68 J1H57 .49 21.38 115 0.03 8.90 8,99 3,08
9/29/2015 4.34 9.82 =0.55 20.69 20.70 -0.81 B.86 -8.96 ~G.10
‘8/20/2015 $.70 | “HL 14 .44 18,01 18,98 .02 B.83 8,93 ~3.11
Minimum A.91 &.86 -i.95 15.0% 18.92 .31 7.92 8.23 -0.6%
Average 8.94 8.94 0.19 23.54 23.23 .11 B.51 8.68 .17
Maximum 11.83 10.78 288 27.59 2879 1.03 892 9,18 0.32
Standard Deviation 1.34 Q.87 0.7 215 2.067 018 0.25 0.22 0.2¢
Number of Data Points 108 83 23 iDE .83 83 108 ‘83 43
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Appendix D - Photo Log

Project No.: 1506460

GEl

Photo No. 1 Example of relatively clean sonde at Ropide Croche Downstream, Photo token 6/11/15. I
Photo No. 2 Example of sedimentotion that occurred gt Badger Downstream. Photo taken 6/29/15.

Photo No. 3 Example of biofouling that occurred at Ropide Croche Upstream, Photo taken 8/28/15. 3
Photo No. 4 Example of mechanicol problems that occurred due to aquatic organisms with hard shells becoming
lodged in battery housing at Rapide Croche Downstream. Phote token 7/28/15. 4
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Project No.: 1506460
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Photo No. 1 Example of relatively clean sonde at Rapide Croche Downstream. Photo taken 6/1/ 15.
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Appendix D - Photo Log

Project No.: 1506460

tanis

Photo No. 2 Example of sedimentation that occurred at Badger Downstream. Photo taken 6/29/15.
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Appendix D - Photo Log

Project No.: 1506460

Conse lanis

"Photo No. 3 Expi of 'bi&ofoling that occurred at Rapide Croche pstr. Photo taken“/28/ 15,
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Appendix D - Photo Log

Project No.: 1506460

Photo No. 4 Example of mechanical problems that occurred due to aguatic organisms with hard shells
becoming lodged in battery housing at Rapide Croche Downstream. Photo taken 7/28/15.
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Appendix E

Description of 2015 Sonde Outages, Replacements, and Comments

GEI Consultants, Inc.
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APPENDIX E
Description of HL.4 Sonde Outages, Replacements and Comments

Afier installing new HL4 Hach Sondes at five agency approved locations in June 2015, GEI serviced
each location at weekly to biweekly intervals. As communicated with the WDNR, the sonde at the
Badger Bypass station was not restored until flows subsided in early July 2015, and it was considered
safe for personnel and equipment to redeploy this sonde from a railroad trestle. The sonde at the
Badger Bypass station was also removed in mid- to late September, also due to high flows. Parts of
the data set were also compromised by the following history of mechanical failures and replacements:

6/11/15 BADGER BYPASS SONDE S/N H400093. Lost weight attached to sonde protective casing,
and the metal cable was almost womn through completely due to a strong river flow rate. GEI
temporarily removed SONDE S/N H400093 until the river flow rate decreased. GEI also emailed
Ms, Cheryl Laatsch (Wisconsin Department of Natural Resources [WIDNR]} to inform the Department
that the sonde at this station would be restored after flows subside allowing for safe deployment.

6/11/15 RAPID CROCHE DOWNSTREAM SONDE S/N H400092. Received hardware error
message during the download of data. GEI was able to recalibrate SONDE S$/N H400092 and replace
the battery. GEI redeployed SONDE S/N H4040092.

6/11/15 BADGER UPSTREAM SONDE S/N H400094. Sonde had moderate biofouling and small
aquatic organisms on sensors. pH calibration failed three times, GEI thoroughly cleaned sensors and
rebuilt the pH probe, GEI was able to recalibrate SONDE S/N H400094 and replace the battery. GEI
redeployed SONDE S/N H400094.

6/29/15 RAPID CROCHE DOWNSTREAM SONDE S/N H400092. Received hardware error
message during the download of data; only collected data for 20 hours. Sonde stopped recording on
6/12/15 due to electrical issues. Based on concerns about limiting loss of further data, GEI replaced
SONDE S/N H400092 with a new sonde (SONDE §/N H400326) under warranty on 7-10-2015,
after it was received from the manufacturer (Hach).

7/10/15 BADGER BYPASS SONDE S/N H400093. SONDE S/N H400093 was redeployed after lab
recalibration and decrease in river flow rate.

7/28/15 BADGER UPSTREAM SONDE S/N H400094. The pH sensor failed to calibrate after
downloading data. The pH read ~5.0 in pH 7.0 calibration standard. GEI called HACH to
troubleshoot the issue. Based on concerns about the potential for data loss, GEI temporarily
removed SONDE S/N H400094. The pH sensor appears to have been reading incorrectly starting at
8:00 a.m. on 7-23-2015, according to the downloaded data. SONDE S/N H400094 was replaced with
SONDE S/N H400235 on 7-31-2015.

7/28/15 RC DOWNSTREAM SONDE S/N H400326. SONDE S/N H400326 was removed from
the water and was covered with mussels (apparent quagga mussels). The Sonde would not connect to
the computer during the attempted data download. GEI attempted to replace the battery and observed
the battery cavity as being filled with water and algae. GEI called HACH to troubleshoot the issue.
Based on recommendations of HACH, GEI temporarily removed SONDE S/N H400326. Data was



lost from 7-20-2015 through 7-28-2015. SONDE S/N H400326 was replaced with SONDE S/N
H400237 on 7-31-2015.

8/4/15 BADGER UPSTREAM SONDE S/N H400235. SONDE S/N H400235 was deployed by
GEl on 7-31-2015 after lab calibration to replace the former SONDE S/N H400094. Data download
indicates that replacement SONDE §/N H400235 was functional.

8/4/15 BADGER DOWNSTREAM SONDE $/N H400091. SONDE S/N H400091 was unable to
communicate with HACH software interface during attempted data download. GEI called HACH to
troubleshoot the issue. Based on recommendations of HACH, GEI temporarily removed Sonde S/N
H400091. Data was lost from 7-28-2015 through 8-4-2015. SONDE S/N H400091 was replaced with
SONDE S/N H400044 on 8-10-2015.

8/14/2015 BADGER UPSTREAM SONDE S/N H400235 and BADGER DOWNSTREAM
SONDE S/N H400044 encountered alerts for an unstable conductivity sensor during recalibration. The
error messages ceased after successful recalibration.

8/20/2015 BADGER UPSTREAM SONDE S/N H400235 and BADGER DOWNSTREAM
SONDE S/N H400044 were calibrated and redeployed concurrently with BADGER USTREAM
SONDE S/N H400094 and BADGER DOWNSTREAM SONDE S/N H400091. SONDE S/N
H400094 and SONDE H400091 were successfully recalibrated in the laboratory afier both sondes
were repaired by HACH.

8/26/2015 BADGER UPSTREAM SONDE S/N H400235 and BADGER DOWNSTREAM
SONDE S/N H400044 were removed after successful data downloads. BADGER UPSTREAM
SONDE S/N H400094 and BADGER DOWNSTREAM SONDE S/N H400091 remained on site
after data downloads and field recalibrations.

9/4/2015 BADGER BYPASS SONDE S/N H400093, Received hardware low-batiery error message
during the download of data; battery started at 58%. Data was collected throughout the sampling
period. GEI replaced the battery in SONDE S/N H400093 (read 100% during test battery check)
and redeployed the unit on 9-4-2015.

9/11/2015 BADGER UPSTREAM SONDE S/N H400094. The pH sensor failed to calibrate during
the “clean” calibration after the download of data. Data was collected from the previous sampling
period. GEI brought SONDE S/N H400094 back to the lab for further analysis. SONDE S/N
H400094 was replaced with SONDE S$/N H400235 on 9-11-2015.

9/11/15 BADGER BYPASS SONDE S/N H400044. Lost stabilizer weight (downrigger) attached to
sonde protective casing, and the metal cable was almost worn through due to a strong flow rate after
recent rain events. Data download contained and error for a2 “Power on — Brownout Reset”. GEI
temporarily removed SONDE S/N H400044 until the river flow rate decreased. GEI also emailed
Ms, Chery! Laatsch (WDNR) to inform the Department that the sonde at this station would be restored
after flows subside allowing for safe deployment.



9/21/15 BADGER BYPASS SONDE S/N H400044. SONDE S/N H400044 was redeployed after lab
calibration and decrease in river flow rate.

9/21/15 BADGER UPSTREAM SONDE S/N H400235. Conductivity readings were unstable during
field calibration, error messages were observed indicating that contacting HACH support may be
warranted. Data download contained an error for a “Power on — Brownout Reset”. GEI redeployed
SONDE S/N H400235 after successful recalibration in the field.

9/21/15 BADGER DOWNSTREAM SONDE S/N H400091. Conductivity readings were unstable
during field calibration, GEI redeployed SONDE S/N H400091 after successfitl recalibration in the
field.

9/21/2015 RC DOWNSTREAM SONDE S/N H400237. The pH sensor failed to calibrate during the
“clean” calibration after the download of data. Data was collected from the previous sampling period.
GEI rebuilt the pH probe for SONDE S/N H400094 and was able to successfully calibrate pH
during field recalibration after rebooting the software.



