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Wisconsin Power and Light Co.
An Alliant Energy Company

Prairie du Sac Plant
$9270A Dam Road
Prairie du Sac, Wl 53578-9712

Office: 608.643.7706
Fax: 608.643.7979
www.alliantenergy.com

November 29, 2007

Secretary

Federal Energy Regulatory Commission
1 Mail Code: DHAC, PJ-12.1

| 888 First Street, NE

Washington, DC 20426

in accordance with Article 404 of the Federal Energy Regulatory Commission (FERC) Order
Issuing Original License (June 27, 2002) for the Prairie du Sac Hydroelectric Project, FERC
Project No. 11162, WP&L was required to develop and implement a dissolved oxygen
monitoring and enhancement plan for this facility. Mistoric water quality monitoring conducted
by WPA&L and the Wisconsin Department of Natural Resources (WDNR) indicated that at times
dissolved oxygen concentrations may be lower than the & mg/l. Water Quality Standard as
specified under Wisconsin Administrative Code Chapter NR 102, Monitoring has shown that
dissolved oxygen concentrations may be as low as 2 to 3 mg/L. at the intake and in the tailrace
during summer months. WP&L also previously investigated the use of turbine vacuum
breakers to raise dissolved oxygen levels in the turbine discharge; however the resulis were
reportedly inconclusive,

On behalf of WP&L., Natural Resources Consulting, Inc. (NRC) developed the dissolved oxygen
monitoring and enhancement plan for the PDS facility, which was filed with FERC on March 27,
2003.

The Order Approving Water Quality Monitoring Plan Under Article 404 (Order) was issued by
FERC on September 11, 2003. The plan requires WPA&L to monitor dissolved oxygen levels at
their PDS facility during the summer low flow periods for a three-year period and re-evaluate
the potential for vacuum breakers to increase dissolved oxygen levels in the tailrace. In 2004,
the vacuum breakers were evaluated and proven to be ineffective at increasing dissolved
axygen concentrations ([DQ]) in the tailrace, and therefore were not evaluated this year.

In 20086, NRC conducted the final year of the water quality investigation at the PDS facility
according to the Order. In 2007, NRC continued the water quality investigation to provide an
additional year of data to

support future efforts to increase DO concentrations in the tailrace. The attached report
summarizes the methods and results of the 2007 investigation.

in 2007, Mead&Hunt reviewed methods used at various hydropower projects to increase
dissolved oxygen in discharged flows and evaluated their applicability to the Prairie du Sac
facility. This evaluation is summarized in the attached document. Based on the resuits of the
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evaluation, WPAL is planning to test the impact of spillway discharges on discharge DO in
2008. With that, WP&L will decide what would be the best action to implement as part of the
operating procedures to maintain the DO levels under compliance.,

i you have any questions you can reach me at 608-643-7710.,

Sincerety,

Mildred Godoy
Hydro Manager

CC:
Louis Clemency — FWLS
Andy Morton - WDNR

Attachments:

Recommendations to Address Dissolved Oxygen Deficiency in Powerhouse Discharge —
Mead&Hunt

Dissolved Oxygen Monitoring and Enhancement Plan — Natural Resources Consuiting, Inc
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September 11, 2007

Ms. Mildred Godoy-Daniels
Wisconsin Power and Light Company
S9270A Dam Road

Prairie du Sac, WI 53578-9712

Subject: Recommendations to Address Dissolved Oxygen Deficiency in Powerhouse Discharge

Dear Mildred:

We have reviewed the dissolved oxygen (DO) data provided by Wisconsin Power and Light Company
(WPL) to evaluate how often concentrations below 5.0 mg/l occur, typical and extreme low DO conditions
observed, and variation in DO readings throughout the water column. Between June 26 and September
30, 2006, there were 25 such occurrences, ranging from 0.1 to 4.8 mg/l. For 17 of the occurrences, the
lowest DO reading was 3.0 mg/l or higher. Very low DO readings were typically associated with flows of
about 2,000 to 3,000 cubic feet per second (cfs). Based on this review, we defined a “typical case” for
mitigation evaluation as DO concentration of 3.0 mg/lI and flow of 2,000 cfs.

We reviewed methods used at various hydropower projects to increase dissolved oxygen in discharged
flows and evaluated their applicability to the Prairie du Sac facility. This evaluation is summarized in the

following table:

Evaluation of Dissolved Oxygen Mitigation Alternatives

Method Advantages Disadvantages Costs Applicability
Tailrace Oxygen transfer Inefficient oxygen High capital and Not feasible unless
Submerged from diffusers is transfer due to operating cost due  a significant
Diffusers: well established. short hydraulic to inefficient portion of the flow
submerged air Diffusers protected detention time and  oxygen transfer. during low DO
diffusers anchored  from upstream high velocities in conditions is

in the tailrace fed debris. tailrace. diverted to spill

by blowers located flows.

on the shore.
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Method Advantages Disadvantages Costs Applicability

Tail Race Surface  Oxygen transfer Inefficient oxygen High capital and Not feasible unless
Mixers: aeration from aeration transfer due to operating cost due  a significant
devices located on  devices is well short hydraulic to inefficient portion of the flow
the water surface established. detention time and  oxygen transfer. during low DO

in the tailrace that  Diffusers protect high velocities in conditions is

mix atmospheric
oxygen into the
discharge.

from upstream
debris.

tailrace.

diverted to spill
flows. Estimated
equipment
requirements for
design conditions
are 13-150
horsepower
aerators.

Tailrace Weirs:
structure built
across the tailrace
where the
discharge
cascades over and
atmospheric
oxygen transfers
to the discharge.

Can produce large
increases in DO
where sufficient
head drop is
available.

Amount of DO
increase is limited
by the amount of
head available.
Oxygen input can
not be varied
independent of
flow rate once
constructed.

Capital cost can
be high and
operating cost is
low.

Existing tailrace
weir and rapids
below currently act
like tailrace weirs.
Construction of
weirs where rapids
are currently
located my
improve aeration
efficiency.

Turbine Venting:
introduction of air
into discharge
downstream of
turbines through
vacuum breakers.

Uses existing or
slightly modified
equipment.

Amount of DO
increase is limited.

Low capital cost
and slight loss in
power generating
capacity.

This option has
been tested and
did not significantly
increase the DO in
the discharge.

Spill Flows: non-
power release of
water over
spillways.

Uses existing or
slightly modified
equipment.

Amount of DO
increase is limited
and there is a loss
of power
generating
capacity.

Low capital cost
and some loss in
power generating
capacity.

This option may be
effective on its
own or in
combination with
other mitigation
measures.
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Method Advantages Disadvantages Costs Applicability

Reservoir Technology is well  Adverse effect on High capital and This option is not

Destratification: established and cold water operation costs. likely to be

mixing water may reduce fisheries due to effective as there

column in the release of mixing warm and is limited reservoir

reservoir with nutrients from cold waters. stratification and

diffused aeration reservoir deficient DO

or mixers. sediments. conditions can
occur through the
entire water
column at times.

Hypolimnion or Good for high- Sizing system is Moderate capital Limited

Forebay Aeration:  head, high difficult for run-of-  cost and high effectiveness in

discharge of hydraulic capacity, river projects and operation costs. this application

compressed air or  and large DO where reservoir because of the

pure oxygen into deficits. High sediment oxygen unstable reservoir

diffusers located in
the reservoir.

oxygen transfer
efficiencies. Size
of the oxygen
supply can be
reduced if there is
a stable
hypolimnion to
store DO.

demand is high.
Diffused aeration
systems in the
forebay area
would require lots
of maintenance do
to debris from
upstream.

stratification.
Forebay aeration
is estimated to
require 700 brake
horsepower to
provide enough
aeration for the
design condition
and the diffusers
would be spread
approximately 300
feet upstream of
the generator
intakes.

Selective
Withdrawal:
Modify the
elevation of water
withdrawal from
reservoir.

Takes advantage
of stratification in
reservoirs with
high DO in
epilimnion.

May raise release
water
temperatures and
is not effective for
reservoirs with
large water level
fluctuations.

Capital cost can
be high to modify
existing systems.
Operating costs
are low.

This would be
effective when DO
levels are high in
the epolimnetic
waters of the
reservoir but not
when the entire
water column is
DO deficient.
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Method Advantages Disadvantages Costs Applicability
Sidestream Highly efficient use Limited experience Moderate capital This system has

Aeration: divert a
portion of the
discharge flow to

of oxygen. Ideal
for run-of-river
applications.

for large scale
applications.

and operating
costs.

flexibility to handle
fluctuating needs
for supplemental

aeration and the
hydraulic
constraints of the
project.

pure oxygen
aeration.

The most promising approach appears to be a combination of some of these methods. The modification
to the bar racks currently under design will raise the withdrawal elevation from the reservoir. This will
raise the average DO in the discharge as the DO is generally higher in the epolimnetic waters in the
reservoir but will not eliminate discharges with DO concentrations below 5.0 mg/l. Construction of a
series of weirs downstream of the existing tailrace weir could also improve the DO in the discharge.
There is approximately 6 feet of head drop in 200 feet of river downstream from the tailrace weir. Spill
flows of water through the spill way may also be effective in mitigating DO deficiencies in the discharge
water. The highly turbulent flow through the tainter gates and over the spillway will provide significant
aeration to the spilled discharge water. Sidestream aeration with pure oxygen appears to be the most
effective mechanical method to provide DO to the discharge. This system would withdrawal water from
the tailrace pool and dissolve pure oxygen into it. The oxygen rich water would then be returned to the
discharge. The amount of oxygen delivered could be varied based on the discharge flow rate and DO
oxygen monitoring data upstream and downstream of the facility. Oxygen for the system could be
delivered by vendors in rented storage tanks or generated on site. The cost effectiveness of generating
the oxygen on site would depend on energy costs and the amount used annually.

To further evaluate the effectiveness of these methods for the Prairie du Sac facility, we recommend
testing the impact of spillway discharges on discharge DO. This is potentially the lowest cost option to
meet the DO mitigation requirements. Further investigation of the costs and effectiveness of sidestream
aeration and construction of additional tailrace weirs for aeration should also be done to develop
construction and operation costs.

If you have any questions or require additional information, please contact me.

Sincerely,

MEAD & HUNT, Inc.

Timothy J. Astfalk
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FERC Project No. 11162
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Rachel Veltman William R. Pool
Environmental Scientist/Botanist Principal Scientist




20071129- 5114 FERC PDF (Unofficial) 11/29/2007 05:56: 07 PM

Prairie du Sac Hydroelectric Project Dissolved Oxygen Monitoring Report

WP&L Sauk & Columbia Counties, Wisconsin

November 20, 2007 NRC Project # 007-0076-01
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Prairie du Sac Hydroelectric Project Dissolved Oxygen Monitoring Report
WP&L Sauk & Columbia Counties, Wisconsin
November 20, 2007 NRC Project # 007-0076-01

INTRODUCTION AND OBJECTIVES

Wisconsin Power and Light Company (WP&L) operates the Prairie du Sac (PDS) hydroelectric facility on
the Wisconsin River in Prairie du Sac, Columbia and Sauk Counties, Wisconsin. In accordance with
Avrticle 404 of the Federal Energy Regulatory Commission (FERC) Order Issuing Original License (June
27, 2002) for the Prairie du Sac Hydroelectric Project, FERC Project No. 11162, WP&L was required to
develop and implement a dissolved oxygen monitoring and enhancement plan for this facility. Historic
water quality monitoring conducted by WP&L and the Wisconsin Department of Natural Resources
(WDNR) indicated that at times dissolved oxygen concentrations may be lower than the 5 mg/L Water
Quality Standard as specified under Wisconsin Administrative Code Chapter NR 102. Monitoring has
shown that dissolved oxygen concentrations may be as low as 2 to 3 mg/L at the intake and in the tailrace
during summer months. WP&L also previously investigated the use of turbine vacuum breakers to raise
dissolved oxygen levels in the turbine discharge; however the results were reportedly inconclusive.

On behalf of WP&L, Natural Resources Consulting, Inc. (NRC) developed the dissolved oxygen
monitoring and enhancement plan for the PDS facility, which was filed with FERC on March 27, 2003.
The Order Approving Water Quality Monitoring Plan Under Article 404 (Order) was issued by FERC on
September 11, 2003. The plan requires WP&L to monitor dissolved oxygen levels at their PDS facility
during the summer low flow periods for a three-year period and re-evaluate the potential for vacuum
breakers to increase dissolved oxygen levels in the tailrace. In 2004, the vacuum breakers were evaluated
and proven to be ineffective at increasing dissolved oxygen concentrations ([DO]) in the tailrace, and
therefore were not evaluated this year.

In 2006, NRC conducted the final year of the water quality investigation at the PDS facility according to
the Order. In 2007, NRC continued the water quality investigation to provide an additional year of data to
support future efforts to increase DO concentrations in the tailrace. This report summarizes the methods
and results of the 2007 investigation.

Regulatory and Scientific Expertise — Wetlands, Soils, Ecology, Restoration
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Prairie du Sac Hydroelectric Project Dissolved Oxygen Monitoring Report
WP&L Sauk & Columbia Counties, Wisconsin
November 20, 2007 NRC Project # 007-0076-01
METHODS

An AguaSonde 2002 dissolved oxygen and temperature data logger was installed just upstream of an
operating turbine unit intake and in the tailrace associated with the same unit immediately downstream of
the facility from June 27, 2007 to September 17, 2007 to monitor water quality conditions. The upstream
logger was deployed midway between the bottom of the intake wall and the lake bottom, which is a depth
of approximately 20 feet. The downstream logger was installed at approximately mid-depth in the turbine
discharge area of the tailrace. The loggers were programmed to record dissolved oxygen and temperature
at 15-minute intervals, and were downloaded and serviced (probe cleaning, recalibration, etc.) twice per
week.

The data loggers were installed at Turbine Unit 2 from June 27 through September 17, 2007 (Table 1).
Logger #119 on the upstream side was removed for repair on August 23 and replaced by Logger # 171 on
September 1. The downstream logger #172 was deployed for the entire monitoring period.

Table 1. Summary of Data Logger Deployment
LOCATION | PERIOD | LOGGER#
UNIT 2
Upstream 6/27 to 8/23 119
9/1 to 9/17 171
Downstream
6/27 to 9/17 172

The data loggers were calibrated twice per week (Appendix A). These calibration data were used to adjust
DO values to account for instrument drift. The calibration data adjustment shift was determined by
observing the DO readings in a water-saturated air chamber before and after calibration. This shift was
applied to the data set and prorated back to a difference of 0 mg/L at the time of the last calibration. While
we understand the instrument likely did not begin drifting immediately after it was replaced in the water
after calibration, it is not possible to determine when the instrument actually began to drift between
download periods. As such, the corrected and uncorrected values provide a likely range of the number of
times DO concentrations were below 5.0 mg/L. All calculations in this report are based on corrected
values unless otherwise stated.

Upstream DO readings tended to fluctuate rapidly. The upstream data set was transformed by using a 2-hr
rolling average (i.e. each data point is the mean of the four data points in the preceding hour and the three
data points in the subsequent forty-five minutes) for the purpose of smoothing the data for legibility and
discernment of trends. The untransformed, corrected data was used for calculation of the percentage of
time the DO readings were under 5 mg/L.

WP&L staff manually measured DO and water temperature with a Yellow Springs Inc. (YSI) Model 55
hand-held instrument in an upstream and downstream location every work day morning during the logger-
deployment period. Upstream of the facility, measurements were taken throughout the water column at
one-meter increments in front of the intake at Unit 2. The bottom measurement was normally taken
around 11 meters (~36 feet). At downstream locations, measurements were taken at Unit 8 (the lock side),
Unit 1 (the shore side) and at an operating unit between these areas (Unit 2, except for 6/28/07 through
7/2/07, when readings were taken at Unit 4). The downstream readings were taken at mid-depth, since
minimal stratification had been observed during the 2004 monitoring period. The main intent of these
manual measurements was to validate DO concentrations recorded by the data loggers.
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Prairie du Sac Hydroelectric Project Dissolved Oxygen Monitoring Report
WP&L Sauk & Columbia Counties, Wisconsin
November 20, 2007 NRC Project # 007-0076-01
RESULTS

Continuous Data Loggers

The relationship between temperature and DO upstream and downstream of the PDS facility from June 27
through September 17, 2007 is presented in Figures 1 and 2, respectively. A summary table of these data
is presented in Table 2. During this deployment period, the data loggers were installed at Unit 2.

Table 2. Summary of Water Temperature and Dissolved Oxygen June 27 through September 17,
2007 at the Prairie du Sac Facility.

TEMPERATURE (°C)
Minimum Maximum Mean
Upstream 19.2 28.6 25.0
Downstream 18.6 27.3 245

DISSOLVED OXYGEN (mg/L)

Minimum Maximum Mean
Upstream 0.1 17.4 6.6
(uncorrected)
Upstream 0.08 16.8 6.6
(corrected)
Downstream 05 15.0 6.0
(uncorrected)
Downstream 05 15.9 61
(corrected)

The data set from the upstream data logger is incomplete. Logger #119 was removed for repairs on
August 23, and a replacement logger (#171) was procured and deployed on September 1, 2007. Thus there
is a gap in the upstream data from August 23 to September 1, 2007.

Figures 1 and 2 show the water temperature and DO values for the upstream and downstream monitoring
locations. Figure 3 compares the water temperatures for the two locations, and Figure 4 compares the DO
concentrations for the two locations. Figure 5 shows the daily maximum and minimum air temperatures
and daily precipitation totalss, taken from KWIPRAIR3, a local personal weather station in Prairie du Sac
(lat N 43 deg. 16” 55”, long 89 deg. 44’ 34", elevation 780 feet, records available on
www.wunderground.com).

The temperature data display a regular diurnal cycle, with peaks in the late afternoon and evening hours.
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Prairie du Sac Hydroelectric Project Dissolved Oxygen Monitoring Report
WP&L Sauk & Columbia Counties, Wisconsin
November 20, 2007 NRC Project # 007-0076-01

Differences between the peak and low readings ranged from 0.01°C to more than 2.5 °C. Upstream
temperature peaks are typically 0.5 — 1 °C greater than downstream temperature peaks, but the low
readings tend to correspond between upstream and downstream.

Dissolved oxygen concentrations tended to show peaks that correlated with the water temperature peaks,
but also displayed additional peaks that indicate that other factors beside water temperature are influencing
DO concentrations.

Disruption of the regular diurnal temperature cycle (and in part, the DO concentrations) tended to
correspond with precipitation events (Figure 5). A large storm event which affected a large area of the
upstream reach of the Wisconsin River on August 17 and the days thereafter marked the start of a week-
long temperature drop from over 26 °C to slightly over 21°C. This appears to have contributed to a rise in
downstream DO concentrations (upstream data set is missing for this period).

On September 10-11, night-time low air temperatures began dropping below 10 °C. This, in combination
with another precipitation event on September 10, corresponds with a steady drop in water temperatures
and a rise in DO upstream.

Dissolved oxygen levels upstream and downstream of Unit 2 generally followed similar trends during this
monitoring period. Upstream DO levels were typically higher than downstream levels, with the exception
of the following periods, when they were lower: 7/2 — 7/7, 8/18 — 8/23, and 9/10 — 9/13.

Dissolved oxygen concentrations downstream of Unit 2 dropped below 5.0 mg/L between 28.0 percent
(corrected values) and 32.6 percent (uncorrected values) of the time during this monitoring period. There
were twenty-five periods of non-compliance during the monitoring period, with the first period starting
06/27/07 and the last period starting 09/13/07 (Table 3). The period durations ranged from fifteen minutes
to seven days. The longest periods occurred in late July and all of August. The mean temperatures for
each period averaged 24.89 degrees Celsius, while the mean DO concentrations for each period averaged
4.37 mg/L.

Table 3. Characteristics of Periods of Non-Compliance in Downstream Waters, Prairie du Sac Facility,

Regulatory and Scientific Expertise — Wetlands, Soils, Ecology, Restoration
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Prairie du Sac Hydroelectric Project Dissolved Oxygen Monitoring Report
WP&L Sauk & Columbia Counties, Wisconsin
November 20, 2007 NRC Project # 007-0076-01
2007.
Period Start Date and
Time Duration (hours) Mean DO (mg/L) Mean Temperature (deg. C)
6/27/2007 14:58 11.75 4.47 24 .57
7/5/2007 10:43 9.75 4.20 24.88
7/7/2007 14:43 38.5 2.69 24.67
7/10/2007 16:43 2.75 4.78 26.09
7/11/2007 3:43 15 4.87 25.95
7/11/2007 17:58 15 4.93 25.96
7/12/2007 18:28 1.25 4.93 25.76
7/14/2007 2:28 10.25 4.70 25.42
7/15/2007 7:13 2 4.98 25.08
7/16/2007 0:58 176 3.38 24.50
7/31/2007 5:13 82 2.57 25.80
8/4/2007 6:43 7.25 4.78 26.33
8/5/2007 13:43 73.5 3.70 25.72
8/9/2007 21:28 49.5 3.47 25.85
8/14/2007 5:43 11 4.48 26.26
8/15/2007 8:28 23.75 4.64 26.12
8/17/2007 2:15 55 4.76 25.95
8/20/2007 10:30 0.25 4.98 23.68
9/2/2007 13:45 6.25 4.26 22.59
9/5/2007 18:00 1.75 4.76 23.23
9/6/2007 1:15 8 4.67 23.34
9/7/2007 10:00 2 4.67 23.63
9/9/2007 21:45 10.75 4.65 24.29
9/13/2007 13:00 9.75 4.53 21.74
Mean 22.77 4.37 24.89
Maximum 176 4.98 26.33
Minimum 0.25 2.57 21.74

Manual Monitoring

Field sheets summarizing manual dissolved oxygen and water temperature measurements upstream and
downstream of the facility are provided in Appendix B and C, respectively. The main intent of this manual
monitoring was to validate dissolved oxygen measurements recorded by the data loggers.

A comparison of the corrected values for the continuous dissolved oxygen measurements with the manual
readings are presented in Figures 6 and 7. The values for the continuous logger were taken at the same
time as the manual reading. The manual measurements prior to 7/12 may not be accurate. During an
instrument check on 7/12 (the first check performed by NRC), NRC noted that the instrument was
assembled incorrectly and had bubbles under the membrane. Therefore, the readings prior to 7/12 are
suspect and were not used. (After 7/12, the manual instrument was checked each time the continuous
loggers were calibrated.) Apart from the pre-7/12 readings, the continuous and corrected dissolved oxygen
measurements compared favorably with the manual measurements. The downstream corrected continuous
logger measurements were within 15 percent of the manual readings over 83 percent of the time.
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WP&L Sauk & Columbia Counties, Wisconsin
November 20, 2007 NRC Project # 007-0076-01

Although the differences between the manual and continuous values were noteworthy at times, the overall
trends were similar. The manual readings were below 5.0 mg/L 48 percent of the time downstream, and
36 percent of the time upstream. The corrected logger measurements were below 5.0 mg/L 42.8 percent of
the time downstream, and 44 percent upstream. All of the data was taken from the closest corresponding
point in time. The dissolved oxygen readings were generally lower likely because the readings were taken
in the morning, when the values are expected to be lower.

The upstream manual readings were taken at one meter intervals and showed the stratification of the
upstream pool when present. The amount of stratification varied widely and from day to day. The
chemocline (dramatic shift in DO concentrations) varied from six meter depths to ten meter depths.

CONCLUSIONS

Dissolved oxygen and water temperature was continuously monitored upstream and downstream of an
operating turbine unit (Unit 2) at the PDS facility from June 27 through September 17, 2007. Dissolved
oxygen concentrations downstream of this unit dropped below 5.0 mg/L between 28 percent (corrected
values) and 32.6 percent (uncorrected values) of the time during this monitoring period.

Manual measurements of dissolved oxygen were also taken upstream and downstream of the operating
turbine unit, primarily to validate data logger measurements. Differences in the data were observed
between the data logger and manual measurements. The differences in the data are likely due to different
measurement locations and times, as well as some equipment failures during the observation period.
Although some differences were observed, the data generally trended together. However both manual and
logger dissolved oxygen values were low. For the downstream monitoring location, the manual dissolved
oxygen readings were below 5.0 mg/L 47.6 percent of the time and the downstream corrected logger
measurements were below 5.0 mg/L 42.8 percent of the time. For the upstream monitoring location, the
manual dissolved oxygen readings were below 5.0 mg/L 35.7 percent of the time and the downstream
corrected logger measurements were below 5.0 mg/L 44 percent of the time.
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STUDY SUMMARY

On behalf of WP&L, NRC monitored dissolved oxygen levels at their PDS facility during the summer low
flow periods from 2004 to 2007. Turbine vacuum breakers were evaluated as a means of introducing
dissolved oxygen in tailrace areas in 2004. Vacuum breaker evaluations were conducted at Unit 5 on two
occasions and at Unit 8 on nine occasions. Results of these evaluations indicated that the vacuum breakers
were ineffective at increasing dissolved oxygen levels in the tailrace, and therefore were not evaluated in
subsequent years.

The most significant conclusion of the four-year monitoring is that DO concentrations in the tailrace drop
below the 5.0 mg/L Water Quality Standard as specified under Wisconsin Administrative Code Chapter
NR 102. Table 4 summarizes the non-compliance periods for the four-year monitoring period.

Table 4. Dissolved oxygen concentrations were under 5.0 mg/L during the summer periods from
2004 to 2007 downstream of running turbines at the Prairie du Sac Facility.

Year Percent time under 5.0 mg/L
(using corrected values)

2004 16.6
2005 40.9
2006 32.5
2007 28.0

General observations of annual weather patterns, such as differences in seasonal air temperature and
precipitation suggest the extent and duration of readings below the 5.0 mgl/L threshold correlate to
summer weather conditions.
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APPENDIX A

DATA LOGGER CALIBRATION LOG
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Prairie du Sac Hydroelectric Project
2007 Calibration Log - Upstream
Temperature Dissolved Oxygen
Date/Time Logger No. Before After Difference Before After Difference
--------- °C -------- --------- mg/L -------
6/27/07 14:11 119 27.44 24.84 -2.6 7.4 8.05 0.65
7/2/07 9:22 119 22.73 21.02 -1.71 8.94 8.66 -0.28]
7/5/07 10:20 119 24.64 23.63 -1.01 7.1 8.23 1.13||
7/9/07 10:21 119 24.56 22.97 -1.59 8.04 8.34 0.3
7/12/07 10:20 119 23.26 22.42 -0.84 8.26 8.41 0.15
7/16/07 10:14 119 22.38 21.56 -0.82 8.24 8.58 0.34
7/18/07 10:22 119 22.1 22.1 0 8.16 8.48 0.32
7/23/07 10:02 119 22.76 22.55 -0.21 8.3 8.41 0.11]
7/26/07 10:40 119 22.12 22.07 -0.05 8.44 8.48 0.04
7/30/07 9:03 119 20.76 21.41 0.65 8.97 8.62 -0.35]
8/2/07 11:34 119 24.52 24.16 -0.36 7.89 8.15 0.26
8/6/07 10:35 119 23.56 22.31 -1.25 7.78 8.58 0.8
8/9/07 9:52 119 24.85 23.64 -1.21 8.05 8.21 0.16
8/13/07 10:13 119 24.75 24.12 -0.63 7.64 8.14 0.5
8/16/07 10:57 119 21.96 21.56 -0.4 8.52 8.55 0.03
8/20/07 10:29 119 22.49 20.87 -1.62 7.12 8.35 1.23|
8/23/07 11:30 119 21.64 21.52 -0.12 7.9 8.34 O.44||
8/27/07 9:32 119 20.75 20.09 -0.66 8.33 8.76 0.43
8/31/07 8:36 171 22.79 22.24 -0.55 9.27 8.46 -0.81]
9/4/07 9:59 171 20.25 20.83 0.58 8.48 8.7 0.22
9/6/07 14:47 171 22.87 22.75 -0.12 8.15 8.37 0.22
9/10/07 9:48 171 20.68 20.63 -0.05 8.53 8.74 0.21]
9/13/07 11:50 171 20.55 20.51 -0.04 8.75 8.73 -0.02
9/17/07 9:02 171 17.19 17.18 -0.01 9.4 9.35 -0.05]
Prairie du Sac Hydroelectric Project
2007 Calibration Log - Downstream
Temperature Dissolved Oxygen
Date/Time Logger No. Before After Difference Before After Difference
--------- °C -------- --------- Mg/L -------
6/27/07 14:47 172 22.7 22.58 -0.12 8.37 8.4 0.03
7/2/07 9:57 172 23.35 22.81 -0.54 9.27 8.37 -O.9||
7/5/07 10:44 172 25.93 25.09 -0.84 10.56 8.03 -2.53||
7/9/07 10:50 172 24.26 20.68 -3.58 7.17 8.66 1.49|
7/12/07 10:41 172 23.44 23.54 0.1 8.14 8.25 0.11]
7/16/07 10:25 172 23.4 23.04 -0.36 8.06 8.33 0.27
7/18/07 10:36 172 23.28 23.21 -0.07 8.13 8.31 0.18
7/23/07 10:16 172 23.4 23.32 -0.08 8.07 8.28 0.21
7/26/07 10:53 172 23.78 23.73 -0.05 7.9 8.21 0.31]
7/30/07 9:20 172 24.48 23.98 -0.5 8.42 8.19 -0.23]
8/2/07 11:55 172 25.33 25.27 -0.06 7.18 7.99 0.81]|
8/6/07 10:52 172 24.15 23.25 -0.9 8.27 8.4 0.13
8/9/07 10:06 172 24.32 23.89 -0.43 8.46 8.19 -0.27
8/13/07 10:29 172 24.52 24.22 -0.3 8.3 8.16 -0.14]
8/16/07 11:13 172 23.42 23.38 -0.04 8.35 8.27 -0.08]
8/20/07 10:59 172 22.11 21.79 -0.32 8.11 8.52 0.41
8/23/07 12:13 172 22.56 22.55 -0.01 8.6 8.44 -0.16]
8/27/07 9:46 172 21.02 20.42 -0.6 8.75 8.8 0.05
8/31/07 8:52 172 22 21.48 -0.52 8.08 8.6 0.52
9/4/07 10:06 172 22.96 22.79 -0.17 8.6 8.8 0.2
9/6/07 15:03 172 23.11 23.08 -0.03 7.34 8.26 0.92
9/10/07 10:04 172 21.06 20.85 -0.21 1.75 9.76 8.01
9/13/07 12:04 172 21.36 21.31 -0.05 12.19 8.62 -3.57
9/17/07 8:48 172 17.38 17.21 -0.17 6.28 9.38 3.1
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APPENDIX B

FIELD SHEETS OF UPSTREAM MANUAL MEASUREMENTS
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2007 DO/Temp. Upstream Daily Profile Log

Date: /- D~ Time: O %OO
Depth (meters) Turbine Unit# | Dissolved Temperature
A Oxygen
Surface '
. / 4.5 A8
1 )
4. 79 241
2
4.49 4.8
3
\ 453 X'
4
\ 412 a9
5
| \ 5.9 249
6
\ 519 248
7 \ 2523 A4
3 .
\ 546 249
9 .
) S. 1o Y. g
10 / |
4. %6 24.¢
11 a i
476 N
|12 .
13
14
15

6% Clbuoﬁ




Prairie du Sac Hydroelectric Project
2007 DO/Temp. Upstream Daily Profile Log

Date:  \~5~07] Time: O 11O
Depth (meters) Turbin_z Unit # I(;ixs;;gfd Temperature
Surface / | 1o 252
| ( b6 253
? b6 29 ¢
? G. 1D as.y
) \ 1.1 25y
5 \ T ] %8 p
¥ g 412 244
7 H.19 2.4
A 3.9% 34-g
’ } | %.‘86_} M- %
N | ERA 4.9
lll 'd{ 37 A
12
13
- ~1.
15
¢ 329 P{Lu‘( s Yy '
@ lkar L1° Now Exp e ofhen
LO" Lo

E1Toclay




Prairie du Sac Hydroelectric Project
2007 DO/Temp. Upstream Daily Profile Log
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2007 DO/Temp. Upstream Daily Profile Log

Date: 7/?/07 Time: O 920
Depth (meters) Turbine Unit# | Dissolved Temperature
Oxygen
Surface {7dain |- ‘ _
0 | Uit d] 4 97 25. ¢
1 .
" 474 25 8
2 _ 1"
4 /8
3 : g
7 &7
4
5./ 7 ”
5
5, 4 i
6
A=Y, !
g 5. 2% o
S, 72 i
9 2]
S, 1/
10 "
. S5S”
11 ,
| £ .37 ’
12
13
1}4
15




Prairie du Sac Hydroelectric Project
2007 DO/Temp. Upstream Duaily Profile Log
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Worth i

L7
Date: /- /9- <7 Time: OFLS
Depth (meters) Turbine Unit# | Dissolved Temperature
A | Oxygen
Surface
.76 25S

i S 7,2" A 7

i £.06 29 7

? a0 | 297
! £ 98 29 &

5 5. 36 25

6 S sy 4.5
7 KAy, 245

8 9 00 A,
?O e 23,8

_ /28 23 5
| A X3 &

12

13

14

15




2007 DO/Temp. Upstream Daily Profile Log
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Prairie du Sac Hydroelectric Project
2007 DO/Temp. Upstream Daily Profile Log

Date:. &% ~0%-07 Time: 'l O BOO

‘Depth (meters) Turbine Unit# | Dissolved Temperature
A 9—- Oxygen '
Surface / 33 / - )/: f
1 | 3,06 | 256
2 3. (] 254
’ 3.0 254
) 3.3 254

> 3.273 2S¢
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7 30 254"
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N '.3)/ ( 5 2.5
z 3,0 256
N ST 1308 =5 €
Temp 76 o " Senng
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Prairie du Sac Hydroelectric Project
2007 DO/Temp. Upstream Daily Profile Log

vnit € S0f

Date: O%— 09 -0 7 Time: (030
Depth (meters) Turbine Unit# | Dissolved Temperature
: - - Oxygen
Surface 7‘( s 267 7
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() Prairie du Sac Hydroelectric Project
" _ 2007 DO/Temp. Upstream Daily Profile Log

Date: O2O%~ 10~07/7 Time: 08_&0
Depth (meters) Turbine Unit# | Dissolved Temperature
' A Oxygen
Surface ) / 6;73 75
1 | i ,
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Prairie du Sac Hydroelectric Project

C
C 2007 DO/Temp. Upstream Daily Profile Log
Date: F-/3- @7 Time: /3OO0 Ans
‘Depth (meters) Turbine Unit# | Dissolved Temperature
| | Oxygen
Surface | o
g g &9 A7 b
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e ) ' Prairie du Sac Hydroelectric Project
s 2007 DO/Temp. Upstream Daily Profile Log
Date: /4O 7 Time; <8 30
.Depth (meters) Tarbine Unit# | Dissolved Temperature
' = Oxygen
Surface '
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Prairie du Sac Hydroelectric Project

[ .,
¢ 2007 DO/Temp. Upstream Daily Profile Log
Date: §-/$-27 Time: /00
Depth (meters) Turbine Unit # | Dissolved Temperature
A Oxygen
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((") ' Prairie du Sac Hydroelectric Project
T 2007 DO/Temp. Upstream Daily Profile Log
Date: O~ o %0'-1- Time: "01‘1’50
Depth (meters) Turbine Unit # | Dissolved .| Temperature
| R Oxygen
Surface
| SHRY 25,9
] .
/ 5.0 A5,9
2 - 4\'% <7 2 (o
’ 5. 00\ e
4 g 19 Q ©. 1
c J 5 o4 e,
( |° 2, &g A
- 2.54 6.\
'8
2 19 2 (o
3 —— ,
275 _de
1 | 2090 | A9
11 | .
4 LS | Us g
N 12 | T
13
14
: | 15
(C




- Prairie du Sac Hydroelectric Project
2007 DO/Temp. Upstream Daily Profile Log

Date: FS T2 Time: o515
-Depth (meters) Turbine Unit# | Dissolved Temperature
~ Oxygen
Surface
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« Prairie du Sac Hydroelectric Project
' 2007 DO/Temp. Upstream Daily Profile Log
pate: 420 - Time: % 3 o
Depth (meters) | Turbine Unit # g:;;iled Temperature
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18 Prairie du Sac Hydroelectric Project
- 2007 DO/Temp. Upstream Daily Profile Log
Date: A -9| =07 Time: 145
Depth (meters) | Turbine Unit# | Dissolved Temperature
2 | Oxygen
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(N Prairie du Sac Hydroelectric Project
C 2007 DO/Temp. Upstream Daily Profile Log

Date: N~ e O 7] Time: /O OO
.Depth (meters) Turbine Unit# | Dissolved Temperature
& Oxygen
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Prairie-du Sac Hydroelectric Project

2007 DO/Temp. Upstream Daily Profile Log

Date: - Q-23— a0

Time: )00

Depth (meters) Turbine Unit# | Dissolved Temperature
A Oxygen
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«, Prairie du Sac Hydroelectric Project
' 2007 DO/Temp. Upstream Daily Profile Log

Date: %'ZL{'~ ol . Time: 1O

-Depth (meters) Turbine Unit# | Dissolved Temperature
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1’(\ Prairie du Sac Hydroelectric Project
- 2007 DO/Temp. Upstream Daily Profile Log
Date: B-21~-p1 Time: O 130
-Depth (meters) Turbine Unit# | Dissolved Temperature
: it Oxygen
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" | Prairie du Sac Hydroelectric Project
- 2007 DO/Temp. Upstream Daily Profile Log
Date: aé’—p/z% —6/ Time: ©7, 30
-Depth (meters) Turbine Unit# | Dissolved Temperature
_ ] A Oxygen
Surface
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Prairie du Sac Hydroelectric Project

2007 DO/Temp. Upstream Daily Profile Log

Date L-29 -©7)

Time: & o9
Depth (meters) | Turbine Unit# | Dissolved Temperature
2 Oxygen |
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( S Prairie du Sac Hydroelectric Project
e 2007 DO/Temp. Upstream Daily Profile Log
Date: &-30- O] Time: D12S
.Depth (meters) Turbine Unit # | Dissolved Temperature
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| (( | Prairie du Sac Hydroelectric Project
- 2007 DO/Temp. Upstream Daily Profile Log
Date: B-31-07 Time: O 105
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{ C s Prairie du Sac Hydroelectric Project
o 2007 DO/Temp. Upstream Daily Profile Log
Date: “{-4-07 Time: OIS
‘Depth (meters) Turbine Unit# | Dissolved | Temperature
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Prairie du Sac Hydroelectric Project
2007 DO/Temp. Upstream Daily Profile Log

Date: Gl - o7 Time: OT 3O
-Depth (meters) Turbine Unit# | Dissolved Temperature
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Prairie du Sac Hydroelectric Project |
2007 DO/Temp. Upstream Daily Profile Log

Date: OG-0 07 Time: o7
.Depth (meters) Turbine Unit# | Dissolved Temperature
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Prairie du Sac Hydroelectric Project

C 2007 DO/Temp. Upstream Daily Profile Log
" Date: ?///é; > Time: o 3o
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Prairie du Sac Hydroelectric Project

( | 2007 DO/Temp. Upstream Daily Profile Log
Date: < //,.g/f 2 _Time: /aJO
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{( o Prairie du Sac Hydroelectric Project

o 2007 DO/Temp. Upstream Daily Profile Log
Date: G/3 /0 Time: ©F 30
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| ' pe, Oxygen
Surface ) ' .
1 D, Fe A
: 5.5 A7
. J. 5/ A4
. S, X5 A
i LR 2L 5
g R/ 2/,
(T — =2
: C.O3 AL T
7 Co7 2L 9
9 o7 2/ &
5. 7R £/ 5
10
11 S 55 2§
| S0 |2 ¢
12 '
13
14
v 15
i




«,

Prairie du Sac Hydroelectric Project

- 2007 DO/Temp. Upstream Daily Profile Log
Date: 7 Time: £ g3
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Prairie du Sac Hydroelectric Project Dissolved Oxygen Monitoring Report

WP&L Sauk & Columbia Counties, Wisconsin

November 20, 2007 NRC Project # 007-0076-01
APPENDIX C

FIELD SHEETS OF DOWNSTREAM MANUAL MEASUREMENTS

Regulatory and Scientific Expertise — Wetlands, Soils, Ecology, Restoration



Prairie du Sac Hydroelectric Project
2007 Downstream_ Daily Dissolved Oxygen / Water Temperature Monitoring

Date: (p- o -0 Time: X1 &
. IShore Side Unit# | Mid Unit# 4 Lock Side Unit # ?
Water Water Water
Depth (m) Temp. (°C) | D.O. {(ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) [ D.O. {ppm)
Mid-depth AL 14781 242 1349 922 | 2.5]
Notes L3 e .
Samny

Rty Sovaing e

-~

pate: (p-29 -07 Time: |
Shore Side Unit# [ Mid Unitz 4 Lock Side Unit#
Water Water Water _
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C} | D.O. (ppm)
Mid-depth P25 4-9‘7 9.4 5.5 J4115.%1
Note§ o
Al A Y
G Z) LYV f‘uww}uj =TT
Date: 7 2-07 Time:
Shore Side Unit# | Mid Unit# A Lock Side Unit# <%
Water ' Water Water
Depth (m) Temp. (°C} | D.O. {ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {(ppm)
Mid-depth 75 .4] 2\ QS‘L\ .34 3.4 | 4.15
Notes o L\J\J_Y\J-L/ S - .




B

Prairie du Sac Hydroelectric Project

2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

Date: 3~ Time: O %o
' Shore Side Unit# { Mid Unitz Q@ Lock Side Unit # %

Water Water Water
Depth (m) Temp. (°C} | D.O. {ppm) Temp. (°C) [ D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth Mg |S.26 24 | S9¥ WG, | 4o
Notes : - '

* 2. Rurdry u\g
Date: "V~ S~ <) Time: B {40 |
Share Side Unit # Mid Unit#  Z Lock Side Unit #

Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. {°C) | D.O. (ppm) Temp. (°C) | D.O. {(ppm)
Mid-depth Ay | A4St M | 3.14 k-6 | 3.03
Notes ,

¥z o.\r\\,3 wal - on Live 330
Date: L -85 Time: @_?‘55
Shore Side Unit # Mid Unit# 2 Lock Side Unit #

Water Water Water
Depth (m) Temp. {°C) | D.O. {(ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) D.Q_.(ppm)
Mid-depth At |.373 ALS | ST 243 | LB
Notes '

LA Q»#Mfs«j




2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

Prairie du Sac Hydroelectric Project

Date: 7/ i /9’ 7 Time: © &3¢0
- 7
Séore Side Unit# / Mid Unit # R Lock Side Unit# &
Water Water _ Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (pp_m) Temp. (°C) | D.O. (ppm)
Mid-depth A A A S | 78y 28R | 3.30
Notes : ; ' "
LAt }KJ ’2 / é/ 7 paﬂﬂ/”/ C,/aa/ '/3/
Date: Time:
Shore Side Unit # Mid Unit # Lock Side Unit #
Water ’ Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) [ D.O. (ppm)
Mid-depth '
Notes
Date; Time:
Shore Side Unit # Mid Unit # Lock Side Unit #
. Water Water Water
Depth (m) Temp. (°C} | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth

Notes




Prame du Sac Hydroelectric Prolect
2007 Downstream Daily Dissolved Oxygen / Water Temperature Momtormg

Notes C/mﬁ/// c#?

Date: /7//,2 /77 Time: 2530
Shore Side Unit# / Mid Unit # o, Lock Side Unit#
Water | Water - Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) |-D.O. (ppr)1~ | Temp. (°C) | D.O. (ppm)
N
Mid-depth A5 & |se. 7 257 |56 2 3.5 | $3G
Notes Jum// 4 5 o7
Lorn Z{/Z 7"4 /E‘(l’?/‘”f/’
Date: 7, /i3S Time: 20 4s”
S/hore Side Unit# Mid Unit # oL Lock Side Unit# ¥
‘ Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 25 ¢ | S.3R 256 | YY) |\ 7Y |4 5Y
Notes ._QM,,/,, &.2°
(ory ’?{,é’/ 6% ) reasrc,
Date: ,7”//4 L7 Time: O g5 |
Shore Side Unit# / Mid Unit # 7 Lock Side Unit# &
Woater Water Water
Depth (m) Temp. (°C) | D.O. {ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm)
| Mid-depth 27 8 | 3.09 278 A28 P48 1292
6{'%/7(_5 /#é /t‘»f}f/?'/’/?jl




Prairie du Sac Hydroelectric Project
2007 Downstream Dally Dissolved Oxygen / Water Temperature Monitoring

Date: =) 72 7 Time: ya
Shore Side Unit#  / Mid Unit# - s Lock Side Unit# &
Water Water Water
Depth {m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 29913 87| |23 270 | |20 /85
Notes Goes "’:Z,'- O penniny
il Cren S‘f or 1/ W
Date: 7~ /%-©01 Time: R 2 - ‘
Shore Side Unit# 2 Mid Unit # 7~ Lock Side Unit# =
Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. A(O,C) D.O. (ppm)
Mid-depth 2935|509 dA: 9 3,27 243 | 4,00
Notes . oo L
KNAEAES r"UNV"wwj
L/ovd ’
Date: 21927 Time: o 522
Shore Side Unit# / Mid Unit # A Lock Side Unit# 5
Water Water ‘ Water -
Depth {(m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 10 | 402 4 3 | 3.5°3 23. G 17257
Notes

Gea # 24 & recnny
Seennry O




Prairie du Sac Hydroelectric Project
2007 Downstream Daily Dissolved Oxygen / Water TempeLa_gye Monitoring

Date: S XD = D7 Time: 5D
Shore Side Unit# / Mid Unit # 2 Lock Side Unit# &
Water Water ' Water
Depth {(m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. {(°C) | D.O. (ppm)
Mid-depth 244 | 535 94 Y 1L so2 | L)y | 3¢/

Notes j?,m//— ﬁpf// A 62° - ohar
654 .7,4"’ // é v /7 /"&fﬂ/‘(’/:"{/

Date: )- 3% —O7) Time: 0%\50
Shore Side Unit# f Mid Unit # =2 | |Lock Side Unit# <
Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C} | D.O. {(ppm) Temp. (°C) | D.O. {ppm)
Mid-depth 244 | LES 242 | XN 25| | 2490 | 2./¢
Notes . T e

ééxu\n]

3‘-’/&1&3{‘?() /Rbuuvu.'wfj 2,630

o 'E.-.

Date: 7?‘1 -3 Time: 0% Z©
~ |Shore Side Unit # { Mid Unit# 2 Lock Side Unit# K

Water Water o Water
Depth {m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm) Temp. (°C) | D.Q. (ppm)
Mid-depth 244 4. So a g | 3.5 o2 ( |&2aa
Notes

T Clowe j o

HzZ + S )QU\MN’\ w@ a6 SO




2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

Prairie du Sac Hydroelectric Project

7'25".——0") -

Date: Time: &7 .30
Shore Side Unit# 4 Mid Unit # P Lock Side Unit# @
Water ' Water ‘ Water
Depth (m) Temp. (°C) | B.O. {ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
R ‘
Mid-depth 24,1 |- N €O 243 | 2,/ 21.1 ?-(9\§
Notes O0esr Cxer (05° ‘
2B s T, "l hdd bl sb g
o]
Date: “1-3& -0 7 Time: 7%
Shore Side Unit# | Mid Unit # = Lock Side Unit# <5
Water Water Water
Depth (m) Temp. (°C) [ D.O. {(ppm) Temp. (°C) { D.O. (ppm) Temp. (°C} | D.Q. (ppm)
- f'" d ’ .
Mid-depth 282 B.A5 A 2 1,19 24,0 | | S
Notes Duer ¢aev
gb\,mz*\-.&; TSI IS
-
Date: 727070 Time: % "¢ O
Shore Side Unit# Mid Unit # ?;9 Lock Side Unit # Q’
Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm)
. F hor'd
Mid-depth 24, % |4.6) L& | 3.473 247 1 3 /0,
Notes {«; s w.@gm} = 7 :‘ e Ba i

. 2
Q S M e

4




2007 Downstreamn_Daily Dissolved Oxygen / Water Temperature Monitoring

Prairie du Sac Hydroelectric Project

Date: T-3 0~ Time: 735
Shore Side Unit# | Mid Unit# S\ Lock Side Unit# &
Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) { D.O. {ppm) Temp. (°C} | B.O. {ppm)
Mid-depth 25,4 | 850 760 | ©.2A7 b 444
Notes ,
Date: A%~ 07 Time: o750
Shore Side Unit# / Mid Unit # oA Lock Side Unit # <
Water Water Water
Depth {m) Temp. (°C) | D.O. {ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 257 | 492 208 | 4 g5 | | #£S.3 | 2.493

Notes \S;g’/}/,;}" )7& @
£

Coeer #/4 é ,7,,,,,7/',,/

Date: L-) -0 ] Time: /030 .
Shore Side Unit# / Mid Unit# o Lock Side Unit# §
Water Water Water
Depth {m) Temp. {°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm) Temp. (°C) | D.O. (ppm)
Mid-depth Z57 ] 34) 2572465 250 22

Notes




Prairie du Sac Hydroelectric Project
2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

Date: 0~2~0 1 . Time: SRS
Shore Side Unit# | Mid Unit# X * |Lock Side Unit #
Water | Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (¢C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 25 |.8.08 25 L3 255 139
Notes : : At ~ -
. ﬁ (4N - (o ’QW yfg} ﬁu ] } LOﬁD
S .
S(60 <
Date: %“3“ o1 Time: O 1O
Shore Side Unit# ( Mid Unit# &, Lock Side Unit # 8
Water : Water Water
Depth (m) Temp. (°C) | D.O. {(ppm) Temp. {(°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth AS7 | 3-41 25k | |80 2s3 | +70
NOteS ‘Ft Z + -_—;ﬁ, a_?' 'ﬁ’k.t..o\/m {:N@ m W‘D -
EN A
Date: (06— O 8- Time:  OGY 5
Shore Side Unit# ! Mid Unit# 2. Lock Side Unit# 5
_ : Water Water - Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm)
| me e s R
Mid-depth 29,6 | 2 2506 | 52T 255 319
Notes ‘ — 1 i
| DoAE v ey & Feaii 0o
RfAOC RS




Prairie du Sac Hydroelectric Project
2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

/

—

ey

-y
-~

it

,f;/ i e ,!'_75 ({

Ly et
o

2T Y0

e

Date:. ©F-0® -07 Time: (9‘5'?0__ .
|shore Side Unit# | Mid Unit# o Lock Side Unit# <5
Water Water Water
Depth {m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm) Temp. (°C} | D.O. (ppm)
e . . e e ey — ;:’ sy v
Mid-depth LoD S, 5, 7 )—‘) RPN LDe LA L,)\{
Notes 26,7 E Ml foact Sonney
femp 787 Y720 cF5
£
Date: O O 07 Time: /0 3
Shore Side Unit# | Mid Uniit # o~ Lock Side Unit# S<
Water t Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C){ D.O. (ppm)
o
Mid-depth 266, 262 6,00 2.57 13,90
Notes ' o '
T—@ VMP 78 O co§7l‘
o2 BM vt 8 S0 2560 CFS
Date: OF - /0 - 07 Time: O S
Shore Side Unit#  / Mid Unit # . Lock Side Unit# 1™
Water . Water Water
Depth {m) Temp. (°C)| B.O. {ppm) Temp. (°C) | D.O. {ppm) Temp. (°C) | D.O. (ppm)
: PRVl N A N ~ < >
Mid-depth <o 0| A 257/ 4,90 2505 12 .3
Notes Ti’f’w;? 7 S nrey aned C‘?/'V'\




Prairie du Sac Hydroelectric Project
2007 Downstream Dally Dissolved Oxygen / Water Temperature Monitoring

Date: G-/ O 7 Time: L%
Shore Side Unit# / Mid Unit # A Lock Side Unit# %
Water Water Water
Depth {m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm) Temp. (°C) | D.O. (ppm)
|Mid-depth 2C. 5 1576 2. 6 1¢.28 RS G| 2T 7
Notes . 2 , St G f«fm:'f/ J«M/
Date: -/ 07 Time: <250
' |Shore Side Unit#  / Mid Unit # . Lock Side Unit# £
Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.Q. (ppm)
Mid-depth 209 | .5.¢7 225 | 4 g5 25 5 | 265
Notes /f C'/"“"///’ Pﬂ d‘/ /,. /? /‘*,'éf{:’\_,s‘ 075‘ - xj-ns‘ a /7lf 'r"" ’:A
4 .«*{ s Mﬂ/”"’ - <
Date: ¥ // ;; b 7 Time: o
|shore side Unit # / Mid Unit # P Lock Side Unit# &
Water Water Water
Depth (m) Temp. (°CY | D.O. {(ppm) Temp. (°C) | D.O. (ppm) Temp. {°C) | D.O. (ppm)
Mid-depth 25.8 | s.90 | |2 1/ 496 A5. 7 |30
Notes &4« / -r‘q-'ffe! a// M"/'/”;"/‘ AME wa}fqt." #/ m#ﬂf7




Prairie du Sac Hydroelectric Project

2007 Downstream _Daily Dissolved Oxygen / Water Temperature Monitoring

Date: 8-\&,»0‘\ Time: O R’ 1<,
Shore Side Unit# | Mid Unit# 2 Lock Side Unit# &
Water | Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C} | D.O. {ppm) Temp. (°C} | D.O. (ppm)
Mid-depth 26 243 A6 q 4,69 5. 2.94
Notes Z ot s i By .
C,\,L’)JL,\.‘ '
Date: F-S)-&7 Time: & 5z,>
Shore Side Unit#  / Mid Unit # 2 Lock Side Unit# 5
" Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C} | D.O. (ppm) Temp. (°C) [ D.O. (ppm)
Mid-depth S s | 25T g |90z SS9
Notes Cora ™2 » /G'WM/',,? Clror G5
PR /
{ ( *
Date: % ~ -0 ~0") Time: b SO
Shore Side Unit # / Mid Unit# 2 Lock Side Unit# <5
Water ! Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C}) | D.O. (ppm)
Mid-depth =224 14.13 =y 507 73, 4{ 90
Notes




i
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Prairie du Sac Hydroelectric Project
2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

?B:m

fo UNITS  FLiuw s

Date: %g "9'\ — (") Time: % £ | 5’-‘
Shore Side Unit # f Mid Unit # © Lock Side Unit # R
Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. {°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 2 % 44 o0 & 6 1] [Z20 6)0 %
Notes AN TS o N
C ) od‘%,tj
Date: %3 *‘pi& »/’37 Time: ) O %6
Shore Side Unit# 7 Mid Unit# “o— Lock Side Unit# &,
Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. {ppm)
Mid-depth ,;7,: 9 1 5.006 2)% .39 2.4 464
Notes
C lood
f
Date: O3- 45 -0 Time: .90
Shore Side Unit # \ Mid Unit # 9« Lock Side Unit # %
Water . Water Water
Depth (m) Temp. (°C)| D.O. (ppm) Temp. (°C) [ D.O. {(ppm) Temp. (°C) | D.O. (ppm)
- 7 : -
Mid-depth 1.2 /,,,’)% 2l 1 L.35] 12158 15,94
Notes
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Prairie du Sac Hydroelectric Project
2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

Date: S~ Z Y- Time: O71%

Shore Side Unit# Mid Unit# Z Lock Side Unit# 3

Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) i D.O. (ppm) Temp. (°C) [ D.O. (ppm)
Mid-depth ] 684 201 | Yo 205 | 702
Notes A Nl omiing 41 224 by on Gt
Date: %*-‘l.:(,——-er’[ ~ Time: [SEASSS
- Shore Side Unit# { Mid Unit# T Lock Side Unit#
Water Water Water

Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth Tzco | ROV et [ 1% ez | oS
Notes . H#] AT ina Q—{"“—'R“?”"{‘“ﬁ —
Date: B2 — 077 Time: 41 , 0D

Shore Side Unit # . | Mid Unit # 2_ Lock Side Unit# <2

" Water Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 2D 3| %.32 2ADNL 7/ .
Notes R

OUER (asSy S LIS S s
' ] ’J




. Prairie du Sac Hydroelectric Project
2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

pate: L -2 9 —077 Time: . & . S_C) :
Shore Side Unit# | Mid Unit # 2 Lock Side Unit# %
Water o Water Walter
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) 7
Mid-depth 229 | 740 [ 227 <K 05] MS 1.05
Notes
CAovdg 4 Raiws
Date: B-30 -] Time: O R4S
Shore Side Unit # l Mid Unit# L Lock Side Unit # ?
: Water Water Water
|Depth (m) Temp. (°C){ D.O. (ppm)_ Temp. (°C) | D.O. {ppm) Temp. (°C} | D.O. {(ppm)
Mid-depth a9 [ 19N 1g | &30 22 | Q.4)
Notes :
Ay
an Laodt
Date: ¥-%l-» 1 " Time: 271295
Shore Side Unit# | Mid Unit# 2 Lock Side Unit# R
Water ' Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) DO {ppm) Temp. (°C) | D.Q. {ppm)
Mid-depth Te | T3 2 S B - { R 228 |4-¥u
Notes
RA A S
ow \iwg

#
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Prairie du Sac Hydroelectric Project

2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring
Date: q_"' Y- 57 . Time: <
Shore Side Unit# | Mid Unit# 2. Lock Side Unit # 'EB
Water : Water Water
Depth (m) Temp. (°C) { D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) _
Mid-depth 3.3 | g, 3.t | 8- BT |&LI
Notes ‘
D5 Uk on  LEnE
_|Date: = &-g£-27 Time: O 5>
Shore Side Unit# / Mid Unit# g8 2 | [Lock Side Unit# 5
: Water Water Water -
-~ |Depth (m) Temp. (°C) | D.O. {ppm) Temp. (°C) | D.O. (ppm) Temp. (°C} | D.O. (ppm)
- [Mid-depth 222 1520 | 233 |5, 77 23/ | 4/2
Notes ﬁ,:? ot f o g ,9;(_ A‘.’/‘/ﬂ/g ’ >s° ] . .
o~ / 7
C ! . .
Date: O9—~ 07—~ fime: o7 2
Shore Side Unit# /|~ IMidunit# = Lock Side Unit# &
: Water : Water | Water
Depth {m) Temp. (°C) | D.O. (ppm) Temp. (°C){ D.O. (ppm) Temp. (°C} | D.O. (ppm)
. |Mid-depth 23.9 | 758 23y 412 235 | <6
B [Notes
Pana §7° cFT 3230

i



Prairie du Sac Hydroelectric Project

2007 Downstream Daily Dissolved Oxygen / Water Temperature Monitoring

Date: }f/// 7 Time: .

Shore Side Unit # / Mid Unit # ﬁ? Lock Side Unit # ,57

- Water Water Water -
Depth {m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) _
Mid-depth £.87 230 | £. A3 22 & |S. 27

A3
Notes /,?7; C/,fe,;;’, o

A S 7 /‘a#ﬁ,&/

Date: 2&’2/& 2 | Time: /7 3% _
Shore Side Unit# ) Mid Unit# . 2 Lock Side Unit# &
. Water _ Water Water
|Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm)
Mid-depth 223 | 5% 223 | 857 223 158¢C
Notes = /. co ® F 4 2, }5’; %7 ra#/zr'--} '
Date: ?// 3 /07 Time: o5& 320
Shore Side Unit# ] ~ [Mid Unit # vy Lock Side Unit# &
Water Water Water -
Depth {m) Temp. (°C) | D.O. (ppm) Temp. (°C} | D.O. (ppm) Temp. (°C) | D.O. {(ppm)
Mid-depth 219 C.90 29 |C &% A7 | S.9y
NS Char SPT Ger (2,7 rantiny
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2007 Dowr_ssimam

Prairie du Sac Hydroelectric Project

Daily Dissolved Oxygen / Water Temperature Meonitoring

Date: - 7// ef/// 2 Time: . 2 532
L / .
Shore Side Unit# / Mid Unit # ? Lock Side Unit# &
Water : Water Water
Depth (m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) _
Mid-depth Y 1 2/2 [ 3] €53 L3 1 .90
Notes &7 Cloar Clrils 4 '2; ¥ & ,»-..,,,»;/'7
Date: Time:
Shore Side Unit # Mid Unit # Lock Side Unit #
, Water Water Water
Depth (m)’ Temp. (°C) | D.O. (ppm) Temp. (°C) | B.O. (ppm) Temp. (°C) | D.O. {ppm)
Mid-depth
Notes
Date: . Time: '
Shore Side Unit # ~ |Mid Unit # Lock Side Unit #
Water : Water Water
Depth {(m) Temp. (°C) | D.O. (ppm) Temp. (°C) | D.O. (ppm) Temp. (°C}) | D.O. (ppm)
Mid-depth '

Notes
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