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Ms. Magalie R. Salasf! Sy ot MISSIOR
" Federal Energy Regulatory Commission

888 First Street, N.E.
_ Washington, D.C. 20426

RE:  Way Dam Hydroelectric Project and Michigamme Reservoir- FERC No. 1759-036™ OS‘Z
Hemlock Falls Hydroelectric Project - FERC No. 2074-007— Oa
Peavy Falls Hydroelectric Project - FERC No. 11830-088—
Lower Paint Hydroelectric Project - FERC No, 2072 @ O O
Michigamme Falls Hydroelectric Project - FERC No. 2073-968-
Twin Falls Hydroelectric Project - FERC No. 11831-008— () i<~ O 2 (o
Kingsford Hydroelectric Project - FERC No. 2131-020— ()30

Big Quinnesec Falls Hydroelectric Project- FERC No. 1980-008__ O '5 O

Articdes 407 ( Project Nos. 2072, 11830 ); 408 ( Project Nos. 2073, 2074, 2131, 11831 ),
and 409 { Project Nos. 1759, 1980 } -Year 2001 - Water Quality Monitoring Report

We-Energies is hereby filing one originat and eight additonal copies of the results of water quality
monitoring for the above identified Projects performed during 2002 in partial fulfillment of the
monitoring plans approved and incorporated in the articles identified above for each of the

projects.

The Commission issued new licenses for the above Projects on January 12, 2001 and by Order
issued March 9, 2001 clarified certain Water Quality Monitoring requirements. The approved
monitoring plan assures that the discharges from the above Proiects meet the state’s water
quality standards for temperature and dissolved oxygen (DO). The applicable mean temperaiure
standards for the months dusing which continuous monitoring takes place are shown in the table

below:
Month June July August September
oF 80 83 81 74
°C 26.7 283 272 23.3

The applicable D.O. standard is 5.0 mg/ at all times.

The Plan as approved by FERC order dated January 12, 2001 includes the following three

components:
1) Continuous Water Quality Monitoring of temperature and Dissolved Oxygen (D.O.)
. From June 1, to September 30 of each year
. For two years starting within one year of license issuance ( by choice, the
licensee commenced water quality monitoring in 2001 );
. Nine monitoring locations :
* Six stations for temperahure and dissolved oxygen; three stations for
temperature only.
. Monitoring resuits are to be filed no later than November 30th, of each year.
2) Flowage Monitoring Plan
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. Measurements to be made at 0.5 meter intervals in the deepest part of each
flowage;
. Measuremaents to be taken during February, April, May, September and October

(one vertical profile measurement during each month ) as well as during the
months of June, July and August ( Two measurements per month spaced at
approximate two-week intervals ) during each of the first two years of the
montitoring program;

. Vertical profile measurements are to be filed no later than November 30th of each

year,
3) Water Chemistry Monitoring
« Samples to be collected in the tailraces of the above Projects
» Samples are collected quarterly ( May, July, October, December )
¢ Results are to be filed no later than March 31st of the following year

The results of our 2002 monitoring for each component is as follows:
l. Continuous water quality monitoring

Appendix A contains summary tables for the continuous monitoring data. All nine stations were in
compliance with the state's temperature standards. However, discharges from the Peavy
Falls, and Way Dam Projects failed to meet the dissolved oxygen standard for periods
ranging from a few hours to 24-hours during selected days. License articies for compliance
with water quality standards became effective in January 2002, along with the attendant
requirements for notification. The licensee did share the monitoring results for the Peavy
Falis Profect with the MDEQ as soon as deviations from the D.O. standard were discoverex.
Low DO conditions encountered at Way Dam this past year were not communicated to the
MDEQ as the agency s well aware of this continuing condition. Permanent corrective
measures for the Way Dam situation are to be addressed by a special study specified by
Article 418 of the new license for Way Dam.

While we were not required to act on the occurrences of low DO conditions at Way Dam during
2002, it is important to note we have been maintaining a continuous monitoring instrument at
this Plant since 1997 and have been carrying out voluntary corrective measures over the past
four years. Specifically, we voluntarily installed a continuous monitor for temperature and DO
in the plant's turbine bearing cooling water line in 1897. The purpose of this installation was to
provide the plant with an "earty warning system" for detecting low DO conditions in the
reservoir. The intake for the Way Dam Plant is situated near the bottom of the flowage
upstream of the dam. The bearing cooling water is extracted from the intake water. When
the reservoir stratifies, low DO is inevitably entrained. However, if and when stratification
occurs has been shown to vary significantly among years. Current turbine oparations require
a minimum of 300 cfs, while the license requires minimum flows ranging between 250 and
450 cfs to be released from the Michigamme Reservoir, depending on the month. Current
voluntary "mitigation® practices at Way Dam call for blending generation and spillway flows to
maintain the 5.0 mg/l DO standard downstream of the Way Dam project, when sufficient
water is available. If sufficient water is not available to generate and spill, all water passed
through the project will be spilled. This is what was again done in 2002. Therefore, it should
be noted that, while iow DO conditions were detected this past year, most of the low DO water
was not passed downstream of Way Damn during 2002.

It is also important to note that while the current DO monitoring location is an appropriate “early
warning system®, it cannot, by its very nature, constitute a compliance monitoring location
since it does not represent real tailrace conditions. The study planned in response to Article
418 will determine a location for best measuring compliance with the DO standard.

Appendix A also contains the monitoring data recovery statistics, by location for each of the multi-
function data sondes as well as for the temperature-only monitoring devices. Due to
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thunderstorm-related power failures at the Way Dam Project during June, July and August,
approximately 10 days of data were lost. However, during this period, the water destined for
generation was instead spilled. In spite of warning signs attached to each of the monitoring
devices, approximately two-days of data were lost at one site due to tampering by the curious
public ( equipment is secured to steel grating, which is attached to shoreline structure by
heavy chains; once pulled from the water, they cannot be repositioned by untrained persons ).
No data was lost at the temperature-only monitoring sites.

As part of this filing, a diskette containing all the raw data and accompanying explanatory sheets
are being submitted to the agencies for their use.

Il. Flowage measurements

Appendix B contains the results of the vertical profile measurements for each of the projects. Low
DO levels were observed high in the water column of the Peavy Falls flowage during much of
the summer. The extent of low DO in the water column was not cbserved during 1953, when
the company initially conducted continuous monitoring and vertical profile measurements at
this project. The intensity of low DO conditions during 2001 and again during 2002 may have
been due to higher than normal ambient air temperatures as depicted on graphs contained in
Appendix C. However, in contrast to 2001, precipitation during the summer of 2002 tended to
be higher than what occurred during 2001. Higher precipitation had the potential to disrupt the
intense stratification in the fliowage; however, this apparently did not occur.

il Water Chemistry

The initial Water chemistry samples were collected during 2001 and the results were filed with the
Commission in correspondence dated January 31, 2002. The next round of water chemistry
sampling is scheduled for 2006.

Consideration of Corrective Measures

The work conducted in 2001and 2002 represent the initial two-year commitment specified in the
Water Quality Monitoring Plan for these Projects which is primarily aimed at identifying
problems. The low DO problems at Way Dam were expected, while those encountered at
Michigamme Falls during 2001 and at Peavy Falls during 2001 and 2002 were suspected, due
to the nature of operations and the location of the intake relative to historic flowage
thermocline depths. In the case of Michigammae Falls, during 2001, the problems were mostly
confined to periods when the plant was offline and the discharge from the plant was leakage
flow. The source of the leakage flow was believed to be poorty oxygenated hypolimnetic water
in the fiowage. The change to the new license operating conditions in 2002 coupled with the
installation of a new adjustable Kaplan turbine on one of the existing units corrected this
problem, as evidenced by the 2002 monitoring data.

With respect to Peavy Falls, we have analyzed some operational and environmental conditions
that may have contributed to low DO problems. The environmental analyses { monthly
temperatures and monthly precipitation records ) are included as Appendix C, Table C-1,
Figures C-1 and C-2. These analyses documented the fact that the summer of 2001 was
very dry and quite warm, while the summaer of 2002 was warm but wetter than previous years.
Spring runoff was variable among years, in 2001, it was quite limited, while in 2002 it was
higher than what was observed during the initial sampling year, 1993. The environmental
conditions ( warmer air temperatures, lower rainfall in the basin ) probably combined to cause
the number of hourly low DO measuremaents to increase dramatically over what was observed
in 1993. However, it now appears that 1993 may have been an "outlier” year while 2001 and
2002 may represent more "expected " conditions.

From an operational perspective, peaking activities during 2002 appeared to be more intense
( greater differences between on and off-peak generation periods ) than during 1983, perhaps
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owing to the fact that there was more water available for operation during 1993 ( Appendix
Figure C-3 ). In addition, DO appeared to respond more in sequence with periods of on and
off-peak generation { e.g., DO was lowest during off-peak operation when the plant was
passing leakage fiow, while DO rose substantially during periods of on-peak generation )
during 2002 ( Figure C-5 ) than during 1993 ( Figure C-4 )

With this filing, we will initiate consultations with the MDEQ as to what monitoring or corrective
measures may be appropriate for the Peavy Project.

Enclosed is a proof of service to the agencies listed on the copy list.

Please call me at (S806) 779-2547, it you have questions on this matter.

Sincerely,

TN TN qufu

William Rauscher Cﬂﬂ& .

Manager, Hydroelectric Operations

Enclosures

cC: Mr. Thomas Meronek, WONR Ms. Janet Smith, USFWS
widiskette Mr. James Grant, MDEQ
Mr. Kurt Newman, MDNR w/

diskette
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Certificate of Service

I hereby certify that I have this day served the foregoing document
upon all entities specified in the order to issue license to be consulted on
matters related to the Commission filing. Service was done pursuant to Rule
2010 of FERC’s Rules of Practice and Procedure 18 CFR, Section 385.2010

Dated this day Wednesday, November 27, 2002

Annie Ealmona

Hydro Licensing
We Energies

Annie Salmona

We Energies

333 W. Everett Street
Milwaukee, WI 53203
(414) 221-4151

P-11831-015
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We Energies

Appendix A

Results of Continuous Monitoring
For
Temperature and
Dissolved Oxygen

Way Dam and Michigamme Reservoir- FERC No. 1759-036
Hemlock Falls Hydroelectric Project — FERC No. 2074-007
Peavy Falls Hydroelectric Project — FERC No. 1130-000
Lower Paint Hydroelectric Project — FERC No. 2072-008
Michigamme Falls Hydroelectric Project — FERC No. 2073-008
Twin Falls Hydroelectric Project —- FERC No. 11831-000
Kingsford Hydroelectric Project —- FERC No. 2131-020
Big Quinnesec Falls Hydroelectric Project — FERC No. 1980-009

November 27, 2002
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A-1 Temperature & Dissolved Oxygen Stations - Monthly Data Summary &
Dissolved Oxygen Daily Summary for months when D.O. fell below 5.0 mg/l..

A-2 Temperature Only Stations - Data Summary.

Figures A-1 to A-4

A-1 Hemlock Tailrace - 2002 Temperature Data
A-2 Lower Paint Tailrace - 2002 Temperature Data
A-3 Michigamme-Brule Confluence - 2002 Temperature Data

A-4 Michigamme River Upstream - 2002 Temperature Data
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Table A-1

We Energies 2002 Hydro Monitoring Summary Data
Temperature and Dissclved Oxygen ( D.O.) Stations

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/l

Dissolved Cxygen Limit 5.0 mg/l Monthly Average Degree F Degree C
Temperature Limits: June 80 26.7
July 83 28.3
August 81 272
Sept 74 23.3
Big Quinnesec Tallrace - 2002 Data Summary
Month OBS |Temperature ( Degrees C ) DO % Saturation Dissolved Oxygen
Mean Max Min Mean Max Min Mean Max Min
Jun 720 18.7 241 15.5 96.4 105.3 84.3 8.9 10.0 7.2
Jul 744 247 258 23.2 82.7 94.2 68.4 6.9 7.9 §7
Aug 744 225 249 20.6 84.7 99.1 728 74 8.9 8.4
Sep 720 16.3 22.1 13.9 84.3 94.2 686.7 7.8 9.4 6.8
100% Data Recovery
Kingsford Talirace - 2002 Data Summary
Month OBS |Temperature ( Degrees C ) DO % Saturation Dissolved Oxygen
Mean Max Min Mean Max Min Mean Max Min
Jun 720 18.7 23.8 15.0 92.6 99.4 B6.8 85 9.3 74
Jul 744 248 26.1 22.9 88.5 85.4 7.7 7.2 8.0 6.4
Aug 744 22.4 248 20.3 88.5 S4.4 78.0 7.6 8.4 6.8
Sep 720 19.1 225 13.8 88.8 103.3 83.6 8.3 10.2 7.6
100% Data Recovery
Michigamme Falis Tailrace - 2002 Data Summary
Month OBS |Temperature ( Degrees C) DO % Saturation Dissolved Oxygen
Mean Max Min Mean Max Min Mean Max Min
Jun 720 17.7 21.0 14.1 84.1 102.9 75.0 8.0 a8 6.7
Jul 744 228 245 20.8 73.4 91.6 56.4 6.3 7.9 48
Aug 719 22.2 239 20.9 73.9 82.0 59.4 6.5 7.2 5.1
Sep 6Q7 16.2 224 15.3 81.5 101.3 72.2 7.6 9.8 6.5
95.3% Data Recovery
Missing Data:
083002 @ 2300 - 090502 @ 1600 Based on dissolved oxygen readings, this data was determined to be invaild as a
plug of root like detritus was found wedged in the D.O. probe. A D.O. reading taken at sonde switchout was 7.2 mgA.
The sonde calibrated fine once the plug was removed.
USGS conducted flow tests July 30-31, which is the time period when the low D.O. occurred ( 4.8 mg/l €@ 0700 ).
See below for daily average, maximum and minimum D.O. for months in which the D.O. neading fell below 5.0 mgL
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Table A-1

We Energies 2002 Hydro Monitoring Summary Data
Temperature and Dissolved Oxygen ( D.O.) Stations

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/

Peavy Talirace - 2002 Data Summary

P-11831-015

Month OBS |Temperature ( Degrees C } DO % Saturation Dissoived Oxygen

Mean Max Min Mean Max Min Mean Max Min
Jun 720 16.7 21.2 12.4 85.5 1018 725 8.2 9.7 6.7
Jul 744 22.2 25.4 18.8 87.0 100.6 36.7 58 8.3 32
Aug 744 21.8 239 203 624 79.8 33.7 5.0 7.1 3.0
Sep 720 191 222 14.7 84.5 8.8 36.2 6.0 9.6 a3
Oct 84 14.1 15.1 14.0 68.7 853 55.6 69 8.4 56

100% Data Recovery

Summary for data collected from 10/1- 10/4 @ 1100 is included in the above table.

See below for daily average, maximum and minimum D.O. for months in which the D.O. reading fell below 5.0 mgh.

Twin Falls Tallrace - 2002 Data Summary

Month OBS |Temperature ( Degrees C ) DO % Saturation Dissolved Oxygen
Mean Max Min Mean Max Min Mean Max Min
Jun 720 18.4 23.7 14.9 83.1 98.6 68.7 7.7 9.3 6.3
Jul 559 24.4 25.7 22.8 48.9 84.4 60.1 6.6 7.9 5.0
Aug 564 22.1 24.0 20.6 77.2 85.1 62.3 6.8 75 56
Sep 693 19.3 22.8 14.3 83.6 100.2 70.8 7.8 9.9 6.4

86.6% Data Recovery

072402 @ 0700 - 072502 @ 1100 - Deleted data. A pinprick hole was found in the D.O. probe during post calibration.

A rapid deteriation of D.O. data at 0700 on 072402, leads us to believe that's when the damage occured.

080202 @ 0400 - 080802 @ 1200. Sonde batteries became drained. We believe grit may have jammed the stirrer
impeller, resulting in additional drain on the batteries.

091702 0800-1100 Stirer cable had disconnected, causing the battery to drain.

092202 0300-0800 & 2200-2300, 082302 0000-1000, and 092402 0300-06800 Someone pulled the sonde closer to shore,
causing it to dewater under lower flow conditions. Problem found and sonde repositioned on 092402

Way Dam Powerhouse 2002 Summary Data

Month OBS |Temperature ( Degrees C ) Mater does not measure for Dissolved Oxygen
Mean Max Min % saturation Mean Max Min
Jun 583 13.5 16.6 8.9 8.5 8.4 48
Jul 677 18.0 218 15.5 2.1 4.5 0.1
Aug 404 21.0 220 18.3 29 8.3 14
Sep 480 18.9 21.8 13.8 6.4 8.0 3.6
73.2% Data Recovery

0680102 0000 & 06800-2000, 060502 0000, 0680602 @ 0000 - 060702 @ 2300, 062802 @ 0000 - 070202 @ 2300
070602 @ 0000 - 07062300, 080202 @ 0000 - 080402 @ 1200 Storm related power outages to plant.

081702 @ 1900 - 082802 @ 1000 and 090302 @ 0000 - 081102 @ 2300 No data due to loss of water flow to meter,
while maintenance to generating unit occurred. Plant spilling during this time period. 093002 @ 0000-2300 Unit offline.
See below for daily average, maximum and minimum D.Q. for months in which the D.O. reading fe!l below 5.0 mg/.
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Table A-1

We Energies 2002 Hydro Monitoring Summary Data

Temperature and Dissolved Oxygen ( D.O.) Stations

Daity Average, Maximum and Minimum values are included for those months when the D.0. fell below 5.0 mg/l

Michigamme Falls 2002 Tailrace Data

Month=July

Day  Average Maximym Minimum Hours <5.0

NN N NRANSD = b el oad b b
TE NN S s N o a2 PN AWM 2

WWw N PNNN
- QW ~ND

Dissolved Oxygen Data

6.7 6.9 6.8
6.5 6.7 6.1
6.3 8.5 6.0
6.3 64 6.0
8.0 6.2 56
58 6.0 56
5.8 8.2 5.5
5.8 8.0 55
589 6.4 5.5
5.7 5.9 55
59 7.0 5.4
7.0 74 6.8
71 76 6.6
7.2 79 6.7
6.8 7.4 6.4
6.8 7.5 6.3
6.6 7.0 6.1
6.6 6.9 6.1
6.3 6.7 5.8
6.2 6.4 5.7
6.4 7.0 59
6.7 7.5 6.0
6.9 7.3 6.8
6.8 71 6.6
6.3 6.6 5.9
6.1 6.5 5.7
58 6.1 5.5
6.1 6.5 5.5
59 6.4 55
5.9 6.4 53
5.6 6.8 48

- O 0000000 0CO0O00O0OO0O0O00O0O0O0000000000O0

Peavy 2002 Tailrace Data
Dissolved Oxygen Data

Month=July

Day Average
1 6.7
2 6.4
3 6.3
4 8.2
5 6.0
8 59
7 5.8
8 6.1
8 6.3
10 6.2
1 6.1
12 6.4
13 6.5
14 6.5
15 6.3
16 8.3
17 6.3
18 6.2
19 59
20 53
21 54
22 5.9
23 6.2
24 55
25 4.9
26 49
27 50
28 5.1
29 4.9
30 5.1
31 46
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Maximym Minimum Hours <5.0

69
6.8
6.7
6.6
8.3
6.3
6.8
6.4
6.8
6.6
6.7
6.8
6.9
7.0
7.5
79
8.3
6.8
6.4
5.7
6.5
6.9
6.6
6.0
53
59
5.8
6.2
6.2
6.0
56

6.4
6.0
59
57
57
5.5
52
5.7
59
5.9
4.9
6.1
6.3
6.2
5.8
53
5.1
5.8
53
48
43
4.9
56
49
42
3.2
36
3.6
36
38
3.4
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Paint Tailrace 2002 Temperature Only Data
Temperature F Temperature C

Date

/272002
7/2/2002
1/2/2002
7/2/2002
7/2/2002
1/272002
7/2/2002
/272002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/2/72002
/272002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/2/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/72002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002
7/3/2002

Time
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

80.6
80.6
80.6
B0.6
80.3
80.6
80.6
80.6
80.6
80.9
80.9
Bl.6
B2.2
83.2
83.5
82.6
81.9
Bl.6
81.6
Bl.6
81.6
81.3
81.3
8l.6
B1.3
81.3
81.3
81.3
81.3
81.3
81.3
80.9
80.9
81.3
Bl.6
81.6
81.9
82.6
83.2
83.9
83.9
84.2
83.9
83.5
82.9
82.6
g2.2
81.9

27.0
27.0
27.0
27.0
26.8
27.0
27.0
27.0
27.0
27.2
27.2
27.5
27.9
28.4
28.6
28.1
27.7
27.5
27.5
27.5
27.5
27.4
27.4
27.5
27.4
27.4
27.4
27.4
27.4
27.4
27.4
27.2
27.2
27.4
27.5
27.5
27.7
28.1
28.4
28.8
28.8
29.0
28.8
28.6
28.3
28.1
27.9
27.7

P-11831-015



Unofficial FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#: P-11831-015

Table A-1

We Energies 2002 Hydro Monitoring Summary Data

Temperature and Dissolved Oxygen ( D.O.) Stations

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/t

Peavy 2002 Tailrace Data

Month=August

Day  Average Maximum Minimym

5.4
58
5.5
6.0
6.2
6.0
5.0
4.7
57
5.5
8.5
56
5.5
5.2
4.7
54
53
59
6.1

58
55

58
6.6
6.1
6.0
5.8
53
5.3
48
4.7
48

Houyrs <5.0

N WO WWOOOWUNga QU 205000000

Dissolved Oxygen Data
6.7 34
6.2 52
57 53
6.5 5.3
6.8 5.8
6.4 5.6
6.0 3.2
8.0 3.0
6.0 5.0
58 49
8.2 4.7
58 52
6.0 4.8
59 43
51 4.0
6.1 4.2
6.1 4.0
6.5 5.0
6.7 5.3
6.4 54
6.0 4.9
6.7 49
6.9 55
7.1 4.7
6.8 4.7
8.7 44
6.7 4.6
6.4 45
59 39
56 3.8
5.9 3.9

Peavy 2002 Tailrace Data

Month=September

Pagedof 6

Dissolved Oxygen Data

Day  Averspe Moximym Minimum Hours <5.0

SO EWN

NNNNMNMNONMNRN NN b b o=b ed oodh b b =t -3
8omﬂmmbum-owmqmmhuwa

4.5
45
5.7
6.0
5.9
5.8
5.4
57
5.5
6.1
5.9
54
53
5.0
5.3
54
5.7
87
5.6
57
6.2
6.3
6.5
84
9.3
8.2
6.5
6.3
6.5
6.5

5.7
6.1
75
7.2
6.8
6.4
6.3
8.4
6.4
7.2
6.9
6.5
6.3
6.3
8.7
8.5
6.8
6.7
6.4
6.8
7.2
74
8.0
8.3
9.8
9.6
74
72
7.2
7.4

38 14
33 15
3.7 10
4.5
4.5
42
38
4.4
4.1
45
4.4
3.7
3.8
3.7
44
4.3
4.5
42
4.7
46
4.6
5.0
52
6.9
8.8
5.7
5.4
5.4
52
5.1
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Way Dam Powerhouse 2002 Data

Table A-1

We Energies 2002 Hydro Monitoring Summary Data

Temperature and Dissolved Oxygen ( D.O.) Stations

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/l

Month=June

NlBocaldorwnligeaeNoabswn -~

N NN
Do bW

Dissolved Oxygen Data
Day Average Maximum Minimum Hours <5.0
8.2 8.4 8.0 0
79 8.2 7.7 0
7.8 8.0 7.6 0
75 8.0 73 0
6.7 7.3 4.8 3
No data Storm related power loss
No data Storm related power loss

7.0 786 4.8 2
6.5 7.3 4.8 2
6.5 73 48 2
6.5 7.3 48 2
6.5 7.3 4.8 2
6.6 7.3 48 2
6.6 7.3 4.8 1
6.1 6.5 5.9 0
6.0 6.1 59 0
6.2 6.8 58 ]
6.5 7.3 6.0 0
6.4 6.9 6.0 0
6.7 71 6.1 0
6.1 8.5 53 0
6.1 6.5 53 0
6.1 6.5 53 0
6.1 8.5 53 0
6.3 6.7 6.0 0
6.2 6.4 6.0 0
6.0 6.3 5.6 0

N
~d

28
29
30

No data Storm related power loss
Nodata Storm related power loss
No data Storm related power loss

Way Dam Powerhouse 2002 Data

Month=July

Dissolved Oxygen Data

Day Average Maximym Minimum Hours <50
No data Storm related power loss

SO@NO U EWN S

1"
12
13
14
15
16
17
18
19
20
21

23
24
25
26
27
28
29
30
K)

Page5cof 6

43 4.4 4.2 24
42 45 KX} 24
4.1 44 38 24
35 3.9 24 24
No Data Storm related power loss
35 3.9 3.1 24
34 36 32 24
3.3 35 29 24
3.0 32 27 24
26 2.8 2.5 24
25 27 23 24
2.3 25 198 24
2.2 24 19 24
2.0 2.3 1.7 24
1.9 21 1.6 24
1.8 21 1.5 24
1.6 1.8 1.3 24
1.4 1.5 1.2 24
13 16 0.9 24
1.4 1.9 1.0 24
1.2 1.7 1.0 24
1.3 1.4 1.2 24
1.0 12 0.7 24
0.9 1.1 0.8 24
1.0 1.2 0.1 24
1.0 24 0.1 24
11 1.5 0.7 24
1.6 1.8 1.2 24
1.8 24 13 24
1.9 2.2 14 24

Prapared by R Rick 102002



Unofficial FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#: P-11831-015

Way Dam Powerhouse 2002 Data

Table A-1

We Energies 2002 Hydro Monitoring Summary Data

Temperature and Dissolved Oxygen { D.O.) Stations

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/

Month=August Dissolved Oxygen Data
Day Averpge Maxinym Minimum Hours <5.0
1 1.9 22 1.4 24
2 No Data Storm related power loss
3 No Data Storm related power loss
4 32 36 27 24
5 41 6.3 3.6 24
6 3.0 4.5 2.0 24
7 26 32 1.6 24
8 30 32 28 24
9 2.9 KB 27 24
10 26 29 24 24
11 2.5 2.8 2.3 24
12 27 34 2.0 24
13 2.8 32 2.5 24
14 21 2.5 1.7 24
15 21 2.5 1.4 24
16 2.4 3.0 19 24
17 2.7 32 2.1 24
18
19
20
21
22
23

NN
W~ A

29
30
31

No Data Plant offiine for maintanance

No Data Spilling water during this time.

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
36
3.9
4.3

4.2
4.6
46

3.3
34
41

24
24
24

Way Dam Powerhouse 2002 Data

Month=September

Page6of 6

Dissolved Oxygen Data

Day Average Maximum Minimum Hours <30

b ek b b b B b b b
B oo lanadmniligeeNoonswN

NNNRMNMNNNODN
O oo~-~NM AW

30

4.1 43 38 24
39 42 3.8 24
No Data Plant offline for maintanance
No Data Spilling water during this time.
No Data " " "
No Data " " "
No Data - " "
No Data " " "
No Data " " "
No Data " . *
No Data " " "
5.6 6.1 5.2 0
5.8 7.2 43 2
6.4 6.7 6.0 0
7.0 7.2 6.8 0
7.0 7.3 6.7 0
6.9 7.3 6.7 0
6.7 7.1 6.3 0
8.2 6.4 6.8 0
8.2 6.6 5.9 0
6.1 6.8 58 0
6.9 7.4 6.6 0
6.9 7.0 6.7 0
71 7.6 6.7 0
7.4 7.6 7.3 0
7.4 8.0 7.2 0
7.3 7.8 7.0 0
7.0 7.6 6.7 0
6.7 7.0 6.4 0

No Data Storm related power outage

Prapared by R Rick 10r20402
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Table A-2

We Energies 2002 Hydro Monitoring Summary Data
Temperature Cnly Station's - Data Summary

Monthly Average Temperature Limits

Degree F Degree C
June 80 28.7
July 83 28.3
August a1 27.2
Sept 74 23.3
Michigamme River Upstream - 2002 Summary Data
Month OBS Temperature ( Degrees C )
Mean Max Min
Jun 720 18.8 258 12.8
Jul 744 23.6 217 19.4
Aug 744 20.2 23.5 17.0
Sep 720 16.7 22.9 10.8
100% Data Recovery
Hemilock Tallrace 2002 Summary Data
Month OBS Temperature { Degrees C )
Mean Max Min
Jun 720 15.5 20.3 11.8
Jul 744 21.1 24.0 18.2
Aug 744 213 23.1 19.6
Sep 720 18.7 221 14.0
100 % Recovery

It appears that the logger may have become de-watered on
6/10/02 @ 1900 but the data has been included.

The temperature logger was found pulled closer to shore,
and retumed to deeper water on 071102 @ 1715. On
reviewing the data, it does not appear that the logger
became de-watered during it's time in shallower water.

Michigamme-Brule Confluence 2002 Summary Data

Month OBS  Temperature ( Dagrees C )
Mean Max Min
Jun 720 18.5 243 15.5
Jul 744 24.0 264 219
Aug 744 21.0 238 19.0
Sep 720 17.9 21.8 12.1
100% Data Recovery
Lowaer Paint Talirace - 2002 Data Summary
Month 0BS  Temperature ( Degrees C )
Mean Max Min
Jun 720 19.8 28.1 14.7
Jul 744 248 29.0 21.2
Aug 744 21.3 24.9 18.5
Sep 720 17.8 22.5 10.7

100% Data Recovery

Page 1 of 1
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Temp Degrees C

Figure A-1
2002 Hemlock Tailrace -Temperature Only Station Trendline Plot
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Figure A-2

2002 Paint Tailrace - Temperature Only Station Trend Line Plot
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Figure A-3
2002 Michigamme / Brule Confluence - Temperature Only Station Trend Line Plot
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Temp Degrees C

Figure A4

2002 Michigamme River Upstream - Temperature Only Station Trend Line Plot
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We Energies

Appendix B

Results of Vertical Profile
Measurements
By Flowage

Way Dam and Michigamme Reservoir- FERC No. 1759-036
Hemlock Falls Hydroelectric Project — FERC No. 2074-007
Peavy Falls Hydroelectric Project — FERC No. 1130-000
Lower Paint Hydroelectric Project —- FERC No. 2072-008
Michigamme Falls Hydroelectric Project —- FERC No. 2073-008
Twin Falls Hydroelectric Project — FERC No. 11831-000
Kingsford Hydroelectric Project —- FERC No. 2131-020
Big Quinnesec Falls Hydroelectric Project — FERC No. 1980-009

November 27, 2002
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Appendix B-1 FERC Project No. 1758-036
Way Dam Hydroslectric Project
Vertical Profile Data -
8-Jun-02 20-Jun-02 2-Jul-02

Approximate air temp:12 C Appraximate sir temp.22 C Approximate air femp: 238 C

Secci Depth: 750 ~43 1 Secci Depth:6.0 1. Time:1850 Secci Dapth: 7.0 4244 Time:0830

Wasterly winds 4-7 mph 70% cloudy Kght variable wind 100% overcast westerty 8-12 mph 10% clouds

clam 1o sw 4-7 mph bight drizzie hot and humid
D.O. D.O.% Cond. D.0. D.0.% Cond, D.0. D.0.% Cond.

Depth {m) Temp. (C) (mgh) Ssturation (uS/om) pH (S.U)) |Depth (m} Temp. (C) (mgh) Saturation (uS/cm) pH (S.U.) |Depth (m) Temp. (C) (mph) Saturation (uS/em) pH({S.U)
0.0 164 9.2 954 70 74 0.0 161 8.3 89.3 T4 78 00 244 76 925 84 78
0.5 16.5 9.0 g4 2 70 74 0.5 18.1 84 90.8 74 76 05 244 7.8 93.1 84 78
1.0 15.9 5.0 931 70 7.4 1.0 180 8.3 88.7 75 78 1.0 244 77 937 8 1.7
15 15.8 8.0 92.7 70 7.4 15 18.0 8.1 881 75 75 15 4.4 11 93.5 8 1.7
20 15.0 8.0 912 68 | 74 20 17.9 8.1 87.5 75 75 20 244 76 93.1 84 17
25 148 9.0 91.9 69 74 25 179 80 96.0 78 75 25 241 78 924 83 1.7
30 146 8.0 90.8 68 7.4 3.0 177 80 882 76 75 30 25 73 87.9 84 76
a5 148 9.0 1.0 6 74 35 177 78 84.4 76 75 35 20 70 818 84 1.5
4.0 144 8.1 90.2 70 7.4 40 175 17 024 77 74 40 214 6.9 79.7 84 75
45 14.3 8.9 29.3 69 74 45 174 7.7 81.8 77 74 45 208 6.8 74.7 34 74
5.0 143 8.9 ss8 8 74 50 16.9 75 78.8 79 74 50 203 83 702 84 74
55 143 89 283 65 73 55 16.7 72 75.3 79 73 55 19.5 58 848 88 73
6.0 14.3 80 882 6 7.3 8.0 16.8 7.2 75.0 78 73 6.0 19.2 56 615 87 73
6.5 142 LY ] 878 60 7.3 6.5 165 71 743 78 73 65 18.9 5.5 59.8 88 73
7.0 14.2 87 860 68 7.3 7.0 155 65 68.1 84 13 7.0 18.8 5.3 58.1 a7 7.2
7.5 141 87 858 68 7.2 75 158 6.4 65.3 88 72 15 17.8 5.1 530 86 72
8.0 136 85 83.0 &9 7.3 8.0 154 6.3 64.9 8s 72 80 17.4 47 499 a5 72
85 13.2 84 818 70 7.2 88 14.5 59 50.5 85 72 85 174 42 443 82 71
9.0 11.9 8.2 773 7 7.2 8.0 14.0 59 58.6 84 72 0.0 17.0 39 406 o1 7.0
95 118 8.1 70.0 7 72 9.5 138 59 57.8 82 72 95 169 s 4919 82 7.0
10.0 1.8 8.0 758 ” 72 100 135 59 57.8 LY 7.4 10.0 16.6 4.0 9.7 83 7.0
105 1.8 8.0 758 80 7.2 10.5 134 ¥ ] 57.0 Y 74 10.5 18.0 43 447 88 7.0

1.0 1.8 80 753 80 7.2 1.0 133 59 574 LY 71 11.0 158 44 45.0 38 7.0
1.5 17 8.0 75.2 78 7.1 1.5 133 58 57.1 81 71 1.5 15.3 44 435 a7 7.0
12,0 1.7 80 753 80 71 120 133 58 56.8 81 7.4 12.0 15.1 42 423 8 7.0
128 17 8.0 752 80 12 122 13.3 5.7 58.1 LY 71 125 14.7 441 407 88 7.0
13.0 1.7 8.0 75.2 70 7.2 122 | boitom 13.0 143 4.0 308 83 1.0
132 | bottom
[ Jindicates opening of intaka forebay (10-15.5m)
11/26/2002 Page2of4 2002 verticals xis Way Dam
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Appendix B-1 FERC Project No. 1758-038
Way Dam Hydroslectric Project
Vertical Profile Oata -
18-Jul02 31-Jul02 15 Aug 02

Approximale sir temp. 21 C Appeoximate air temp. 266 C Approximate air temp: 18 C

Secci Depth:6.0 38-40° Tine:0845 Secci Depth: 6.0 4042 Time: 1030 Secci 5.0 M in 4042 Time: 0830

Winds NNE 12-18 mph 95% clouds drizzie waited out thunderstorm s5w 4-7 mph 10 % clouds

mostly caim vanabie with gusts 8-12 mph
D.O. DO.% Cond. DO. D.O.% Cond. D.O. DO.% Cond.

[Cogth (m) Temp. () (mgf) __ Seturaton (uSiem) PH(S.U) |Oepth () Tem. (0 (mg)__ Saturaion (uSiom) _pH (SU) Depth () Tomp. (C) (mpA)__ Sateation uS/em) _pH(SL)
0.0 257 249 82.0 78 228 855 104 77
0.5 257 ; f.o 2 :. o.m 24.9 2. 92.3 3 7.7 o.m 228 q.u 885 104 7.7
10 257 75 94.0 91 790 10 24.9 76 538 88 7.7 1.0 228 74 86.1 104 7.7
15 257 75 543 91 79 15 24.9 7.6 926 58 1.7 15 225 74 854 104 76
20 257 7.5 83.5 91 79 2.0 240 74 911 88 17 2.0 225 74 854 104 78
25 257 7.5 §3.0 90 79 258 24.8 74 016 ") 17 2.5 25 72 847 104 7.6
3.0 257 74 2.1 80 79 3.0 247 7.3 09.1 07 78 2.0 25 7.0 80.8 104 76
35 257 75 92.5 90 79 as 242 85 792 97 74 as 225 58 78.3 104 7.5
4.0 2586 74 91.7 80 78 40 238 8.0 122 88 73 40 225 88 70.4 104 7.5
45 25.5 73 80.8 9 78 45 233 54 647 29 73 45 224 8.6 77.2 104 74
50 255 7.3 80.6 90 7.8 50 231 5.3 63.1 29 7.2 50 222 53 68.3 104 7.3
55 243 51 61.9 ) 74 5.5 226 45 s4.1 102 70 55 22.0 5.2 60.4 104 7.2
8.0 228 44 53.3 97 7.2 6.0 22.3 41 485 103 70 6.0 218 48 544 104 7.2
6.5 217 36 41.9 100 71 6.5 221 39 457 108 7.0 6.5 215 42 Ty 104 74
70 207 30 KCX ) 100 70 70 218 as 431 110 6.8 70 213 37 421 103 T4
15 203 2.8 286 %) 70 75 214 33 8.3 114 6.9 75 212 31 357 102 7.0
8.0 198 23 25.8 98 89 3.0 212 a1 385 115 6.9 8.0 210 30 M9 101 70
8.5 19.4 20 226 97 60 as 21.0 2.8 331 118 6.9 8.5 208 28 313 102 70
9.0 19.0 18 185 93 09 9.0 2086 20 210 113 6.8 9.0 20.2 24 %5 104 69
95 181 14 15.1 92 6.9 6.5 20.0 1.7 174 12 8.9 05 20.1 2.1 23.2 104 69

10.0 181 17 178 %) 69 10.0 197 18 183 113 69 100 19.8 16 183 105 69
105 177 18 188 Y] 6.9 105 10.2 14 15.7 10 6.8 105 1097 14 145 106 69
11.0 174 19 19.5 2 LY 1.0 9.1 13 141 109 0.8 110 197 14 158 106 6.9
1.5 172 1.9 200 82 7.0 1.5 18.9 1.0 1.4 108 6.8 1ns 195 13 142 106 6.6
120 180 20 20.3 % 70 12.0 17.7 0.9 10.0 102 68 120 18.8 07 12 106 69
12.5 159 2.1 211 %0 7.0 12.5 174 1.0 108 101 6.9 125 184 05 58 106 €0
128 | bottom 13.0 18.5 05 55 107 8.9
[ Jindicates opening of intake forebay {10-15.8m)
1172872002 Page 3ol 4 2002 verticals xis Way Dsm



P-11831-015

Unofficial FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#:

Appendix B-1 FERC Project No. 1758-036
Way Dam Hydrostectric Project
Vertical Profile Data -
15-Aug-02 12-Sep-02 17-Oct-02
Approximeate gir temp: 185 C Approximate gir temp. 16.2 C Approximate air temp: 4.2 C
Seccs: 5.5 40-43' Tima: 0845 Secci: 5.5 in 3640’ Time 0930 Secei Depth:5.51. water depth40-42' Time: 0920
caim Fog Wind Westerty 8-12 mph Cloar Bive SKY | naar caim or very stight winds 60 % clouds
Water lovel us down siighlly 1-2° Reservoir down a couple of foet Nice day
D.O, D.0.% Cond. D.O. D.O.% Cond. D.O. D.O.% Cond.

Depth (m) Temp. (C) (mg#) Saturation (uSfom) pH (S.U) |Depth (m) Temp. (C} (mg/) Saturation (uS/cm) pH(S.U) |Depth (m) Temp. (C} (mgh) Satwration (uSfem) pH(S.U)
0.0 210 8.1 914 108 7.7 0.0 209 81 90.1 119 786 0.0 9.4 10.1 87.2 12 7.8
05 210 81 1.2 108 7.7 0.5 209 80 89.5 119 78 0.5 9.4 70.0 85.1 112 17
1.0 2190 7.9 89.7 110 7.7 1.0 208 790 81.0 119 78 1.0 0.4 9.9 85.9 112 7.7
1.5 21.0 78 89.1 108 7.7 13 208 78 85.0 118 78 1.5 9.4 9.9 85.4 112 7.7
20 209 7.5 842 108 78 2.0 20.8 79 83.0 119 75 20 9.4 9.8 85.1 112 7.7
25 209 7.4 83.2 108 75 2.5 20.8 78 88.0 119 75 28 9.4 9.8 85.1 112 1.7
3.0 20.8 7.3 82.0 108 7.5 3.0 208 7.8 87.0 119 7.5 30 94 97 84.9 112 77
as 208 7.0 78.0 108 7.5 as 208 79 87.3 119 7.5 35 9.4 98 84.8 112 1.7
4.0 20.8 6.9 T 108 74 4.0 2048 78 85.8 119 15 40 9.3 97 84.5 12 7.7
'R 208 6.3 758 108 74 4.5 208 7.8 85.5 19 7.5 4.5 9.3 9.7 84.2 112 17
5.0 206 64 714 108 7.3 5.0 207 7.2 80.3 118 T4 5.0 9.3 9.7 839 112 1.7
55 204 8.5 809 100 7.2 5.5 208 70 78.5 118 T4 55 23 9.7 84.0 112 77
6.0 20.2 5.5 814 1M1 7.2 6.0 20.4 68 75.5 118 13 6.0 9.3 9.7 84.5 112 7.7
65 201 56 824 116 7.2 8.5 208 8.7 747 19 7.3 8.5 93 9.7 84.0 12 1.7
7.0 200 5.8 64.0 118 1.2 7.0 204 8.7 2 122 7.3 7.0 8.3 9.6 83.7 112 17
7.5 19.8 5.6 61.8 1”21 7.2 75 203 64 69.8 123 73 7.5 9.3 9.6 83.5 12 7.7
8.0 19.7 5.4 50.2 123 7.1 8.0 203 82 683 123 7.2 8.0 9.3 96 83.1 112 77
8.5 19.8 50 54.2 21 74 8.5 203 8.2 68.3 124 7.2 8.5 9.3 96 83.1 112 7.7
0.0 19.0 45 488 133 7.1 8.0 202 88 64.1 120 73 9.0 9.3 96 831 112 7.7
9.5 18.7 46 50.2 135 71 9.5 202 87 62.0 128 72 9.5 9.3 96 83.1 112 7.7
10.0 188 45 482 138 71 100 197 47 52.2 139 74 100 9.3 98 831 112 7.7
105 185 44 478 138 7.1 108 19.7 47 50.0 139 7.1 10.5 9.3 96 83.2 112 7.7
110 18.5 4.3 48 4 137 1.4 110 194 43 48.9 147 74 11.0 9.3 96 83.0 112 7.7
115 184 44 484 137 7.1 11.8 19.3 43 45.3 147 71 11.5 9.3 9.6 830 112 7.7
12.0 183 4.2 459 138 7.4 120 183 41 447 149 71 120 83 9.6 828 112 1.7
125 18.0 24 252 144 1.0 125 19.3 41 443 148 71 12.5 9.3 9.6 83.2 112 7.7
13.0 18.0 21 2268 145 7.0 130 9.3 86 835 112 7.7

13.1 bottom
—1
11726/2002 Page dof 4 2002 verticals.xis Way Dam




P-11831-015

Unofficial FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#:

Appendix 8- 2 FERC Project No. 2074-007
Hemlock Hydroelectric Project
Vertical Profile Data
14-Feb-02 30-Apr02 15-May 02
Approxinale air temp 1.8 C Approximate s temp. 10C
Secci Depth: no data Time: 0010 no secci depth taken Tme: 1015 No Secci Depth Tune 1015
Sunny winds var 4-7 mph 100 % clouds
DO D.O.% Cong D.C. D.0.% Cond. D.O. DO % Cond
.ﬁcHPﬁ_r Tomp. (C) (mgh)  Saturstion {uSiom)  pH Depth (m) | Temp. {C) {mpf)  Satumtion (uSkm) pH Depth _ Temp. (C) (mgA)  Saturaion (uSiem) pH(S.U)

00 14 1.8 5.5 13 7.0 00 49 118 4.1 50 73 0.0 79 11 057 61 74

0s 14 12.2 [TY 131 7.0 0s 49 18 M5 50 73 0.5 7.9 1.2 96.1 81 74

1.0 14 12.3 [ X 132 89 10 4.9 1.8 .7 56 74 10 79 12 959 81 74

1.5 14 12.3 g7 13 6.9 1.5 40 18 046 55 73 15 |78 11.2 964 81 74

20 1.4 124 90.0 13 Y] 20 49 1.9 945 58 74 20 7.0 112 087 81 74

25 14 12.4 90.2 3 LX) 25 49 119 952 57 74 2% 79 13 968 62 74

27 1.4 12.5 90.7 13 8.9 30 49 120 954 L 74 30 7.9 1.4 978 62 74

34 49 120 96.0 57 74 as 7.9 116 997 62 7.5

Opening of intaka forebay: Greater than ¢ m

11/26/2002 Paga 1of4 2002 verticais xis Hamiock
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Appendix B- 2 FERC Project No. 2074-007
Hemlock Hydroelectric Project
Vertical Profile Data
§-Jun-01 20-Jun-02 2-Jul-02
Approximate air temp: 26 C Approximate sir temp. 24 C Approcimats air lemp: 20.6 C
No Secci Deptn taken Time 0945 No Secci Depth taken Time: 1020 No Secd Depth taken Time. 0920
Light variable winds 20 % Cloudy/sunny Westerly 8-12 mph 30 % clouds and brght sun | stron 812 mph westerty 30 % clear
waTn and humid
D.O. DO.% Cond D.O. DO.% Cond, 0.0 0.0.% Cond
Depth (m) Temp. (C) (mgh) Saturstion (uS/cm)  pH (S.U.) |Depth (m) Teme. (C) (mgA) Ssturstion (uSfem)  pH (S.U.) [Depth{m) Temp (C} (mg) Saturation (uSlem)  pH (S.U)
0.0 13.2 as as 74 7.2 00 156 7.9 80.2 87 7.2 00 191 80 865 .-} 71
05 13.2 as 828 74 7.2 0.5 158 78 709 a7 72 as 199 6.0 66.1 88 71
1.0 13.2 85 822 74 71 1.0 155 79 804 a7 72 10 181 8.0 88.1 ..} 71
13 132 54 824 74 71 1.5 155 T8 808 87 7.2 15 190 8.0 o604 58 71
26 132 85 83.3 74 IA 20 155 78 782 a7 7.2 290 121 81 66.9 88 72
25 12.2 88 834 74 71 25 16.5 8.0 80.2 87 7.2 2% 191 8.2 a7 -] 71
30 122 87 841 T4 A 30 15.5 80 80.8 a7 72 38 190 6.2 68.1 ] 7.2
s 132 8.7 843 74 72 34 154 80 857 a7 7.2 34 19.0 64 a9 ] 7.2
39 13.2 [X:) 88.3 74 71
Opening of intake forebay: Greater than @ m
11/26/2002 Pege 20l 4 2002 varticals. xis Hemiock
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Vertical Profile Data

Appendix B- 2
Hemiock Hydroelectric Project

FERC Project No. 2074.007

18-Jul-02 30-Jul-02 15-Aug-02

Approximate s temp: 21C Approximate ar emp: 30 C Approximaia air temp: 21 C

No Secci Depth taken Time: 1000 Secci depth 7.0 Time 1315 No Secci Depth taken Time. 1000

NNE winds Northerty 8-12 mph Cloar Broezy

812 mph

DO. D.0.% Cond D.O. DO.% Com. DoO. DO % Cond

Depth (m) Temp. (C} (MpA) Sawration (uSihem) pH (S.U.) |Depth (m) Temp. (C) (mgh) Ssturation (uS/om) pH (S.U.) |Depih (m) Temp. (C) (mgh) Saturaton (uSlem)  pH (S.U}
0.0 208 6.5 613 8 A 0.0 221 66 78 10 74 0.0 213 81 89.0 105 12
05 207 54 51.3 ;L] 71 8.5 230 84 754 100 73 05 213 8.1 89.0 106 12
10 208 54 613 ] 71 10 220 8.3 754 108 7.2 1.0 213 81 89S 105 72
1.5 08 85 613 ] T 1.5 224 8.2 727 108 T2 15 21.2 82 887 105 7.2
20 208 55 825 o8 71 20 224 8.2 722 108 T2 20 212 8.2 102 108 T2
25 208 55 623 98 71 25 224 81 ne 108 72 25 212 83 70.3 108 7.2
3.0 207 55 824 o8 7.2 30 224 8.1 Fal ] 108 7.2 a0 212 82 701 108 7.2
3.5 20.8 58 83.2 o7 8.2 35 212 8.4 72.7 107 7.3

Opening of intake forebay: Grester than § m
11/28/2002 Page3of4 2002 verticals xis Hemiock
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Appendix B- 2 FERC Project No. 2074-007
Hemlock Hydroelectric Project
Vertical Profile Data
28-Aug-02 11-Sep-02 17-0Oct-02
Approximale s temp. 24 C Approximate s¥ lemp. 19.2 Approximale ai lemp: 5.2
No Secci Depth taken Time: 1510 No Secci Depth taken Time:1615 No Secci Depth taken Time: 1820
ight varabile winds 10 % clouds NW winds 8-12 mph Less than 10% clouds water fugh
yery nice Beautitid sunny day
0.0. DO.% Cond D.O. DO % Cond 00. DO.% Cond
Oepth (m) Temp. (C) (mgM Seturstion (uSicm)  pH (S.U.) |Depth (m) Temp. (C) (mp} Sstursion (uSkom)  pH (S.U.) |Depth(m) Temp. {C)} (mgh) Saturation (uS/em)  pH (S.U)
0.0 213 84 958 117 78 00 Qs T4 825 124 7.7 00 98 X ] 885 114 78
0.5 212 84 952 17 T8 0.5 21.5 T4 824 124 7.7 0% 98 29 861 114 7.9
140 214 84 955 17 78 1.0 21.5 73 825 124 17 10 98 28 86.0 113 78
1.5 214 a4 95.5 118 78 15 25 73 829 124 17 1.5 29 80 888 114 7.8
20 23 85 981 18 78 2.0 218 T4 824 124 1.7 20 -R) 100 28.0 14 78
286 214 85 9T.3 121 78 2.5 216 74 80 125 17 25 99 101 889 114 78
30 216 7.5 8.9 125 17 a0 o8 10.2 900 114 78
35 218 78 85.5 125 7.7 4 9.9 1038 91.8 115 7.8
Opening of intake forebay: Grester than 9 m
11/26/2002 Paged ol 4 2002 varticais ds Hemiock
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Appendix B-3

Paint Diversion Canal Hydroslectric Project

Vertical Profile Data -

FERC Project No. 2072-008

14-Feb02 30-Apr02 15-May-02
Approximate gir temp. 1.6 C Apgroxémate air temp: 10 C
SecciDepth. 8.5, Time: 1000 no sscci depth taken Time:1100 no secci depth taken Time:1050
Winds Var 47 mph 100 % cloud's
DO % 0o % Took readings from shore downstream of dam gate

Depth D.O. Saturatioc Cond. Temp. D.O. Saturatic Cond. D.O. D.0.% Cond.

{m) Temp. (C)(mgN) n {uSfam} pH Depth (m) (C) (mgM n {uS/cm) pH Depth{m) Temp. (C) (mg") Saturation (uS/cm)  pH {S.U.)
0.0 0.0 12.8 89.3 179 71 0.0 47 118 938 B4 74 0.0 86 10.8 94.5 B4 T4
0.5 00 127 883 179 71 0.5 4.7 1.6 92.2 83 74 05 86 10.7 836 84 74
1.0 0.0 125 88.3 179 7.1 1.0 47 116 820 84 74 1.0 LY. 10.7 89.9 83 T4
15 0.0 126 87.9 175 71 1.5 47 118 820 83 74 1.5 86 10.7 924 83 74
2.0 Q.0 12.5 87.9 178 71 20 47 118 91.5 a3 74 20 86 10.5 1.9 83 73
25 01 125 7.4 179 71 25 47 15 80.7 74 25 85 105 1.0 83 74
3.0 0.1 12.3 86.5 183 72 3.0 4.7 11.4 80.8 83 7.4 28 886 10.4 $0.6 a3 7.4

11/26/2002 page 1 0f 4

2002 verticals .xis Palnt Diversion Canal
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Appendix B-3

Paint Diversion Canal Hydroslectric Project

Vartical Profile Data -

FERC Project No. 2072-008

6-Jun-02 20-Jun-02 2-Jul-02

Approximate 8ir temp: 18 C Approximate air temp: 26.6 C Approximate air temp. 268 C

no secci depth taken Time: 1030 no secci depth teken Time. 1130 no secol depih taken Time:1030

Westerly winds 8-17 mph bive sky westerty 8-12 mph 20% clouds with blue sky  |strong 12-18 mph westorly 50 % clouds

Took readings from shore downstream of dam gate

D.0. D.0.% Cond. D.Q. 0D.0.% Cond. D.O. DO.% Cond.
Depih {m) Temp. (C} (mgM) Scuntion (uSiem}  pH (S.U.) Dcpm (m) Temp. (C) (mgﬂ) Ssturation {uS/em)  pH (S.U.) Dapth {m) Temp. (C) (mgﬂ) Saturation (uS/cm)  pH (5.U.)
16.0 8.1 154 1.5 19.8 90.5 104 7.5 278 94.7 143 1.7
0.5 15.6 9.2 94 2 154 76 0.5 198 8.0 89.0 108 1.5 0.5 278 7.2 832 143 76
10 15.3 8.9 8904 155 16 1.0 19.7 78 88.3 109 75 1.0 27.8 71 1.9 142 786
1.5 152 88 802 153 76 15 181 17 840 108 74 15 278 70 90.1 142 76
20 15.1 88 88.2 149 7.6 2.0 191 7.7 348 108 74 20 278 8.8 87.2 142 7.5
25 15.0 8.4 85.8 148 78 25 191 7.7 348 108 T4 25 274 85 543 141 7.5
28 15.0 8.4 84.7 148 7.8 28 19.3 7.6 844 109 7.3
11/268/2002 page 2of4 2002 verticals.xis Paint Diversion Cansl
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Appendix B-3 FERC Project No. 2072-008
Paint Divarsion Canal Hydroelectric Project
Variical Profile Data -
18-Jul-02 30-Jul-02 18-Aug-02

Approximate air temp. 23 C Approximate air temp: 22.7 C Approximate air temp. 24 C

no secti depth taken Time. 1100 Seccison Time 0830 no secci depth taken Time: 1100

NNE winds 50% overcast clam maostly clear clear breazy

8-12 mph high thin clouds northem breeze 8-12 mph

D.o. D.O.% Cond. D.O. D.O.% Cond. D.O. D.0.% Cond.

Depth (m) Temp. {C) (mgh) Saturstion (uS/cm)  pH (5.U.) |Depth (m) Temp. {C) (mg/) Saturation (uS/cm)  pH (S.U.) |Depth {m) Temp. (C) (mgA) Saturation (US/em) pH (S.U.)
0.0 250 7.3 1.5 172 79 0.0 249 88 79.5 147 78 0.0 25 1.0 81.3 148 75
0.5 26.0 1.2 80.5 172 79 05 244 65 785 148 78 05 225 10 81.3 147 1.5
1.0 258 7.0 85.8 1 79 10 243 686 80.5 148 75 1.0 227 89 798 148 15
1.5 257 7.0 87.7 17 7.8 1.5 243 66 80.0 145 1.5 1.5 286 6.8 709 148 15
20 2586 88 864 m 7.9 20 243 66 798 145 1.5 20 27 6.9 80.0 146 75
235 25.5 88 849 178 78 2.5 24.3 85 78.3 145 7.5 25 2286 8.7 775 148 7.5
a0 254 6.6 806 188 7.8 35 243 85 788 145 75 30 224 6.7 779 147 75
as 253 6.5 794 176 7.8 40 243 8.4 78.6 145 15 35 25 8.7 781 147 7.8
39 25.3 8.3 7.5 176 7.8 45 243 8.5 78.8 145 15 40 224 6.7 781 147 7.5

4.9 23.9 8.0 72.8 145 7.4 4.2 bottom
1172672002 pagedof 4 2002 verticals.xds Paint Diversion Canal
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Appendix B-3 FERC Project No. 2072-008
Paint Diversion Canal Hydroslectric Project
Vartical Profile Data -

78-Aug02 11-Sep-02 16-Oct-02
Approximate air temp: 24 C Approximale sir temp: 17.2 C Approximate sir temp:5.2 C
no secH depth taken Time: 1555 no secci depth taken Time:1715 no secci depth taken Tune: 1720
Southerly winds 12-18 mph 10 % clouds 5% douds pleasant sunny day | 5% ciouds pleasant sunny dey
vavy nice North West winds 8-12 mph North West winds 8-12 mph
D.0. D.O.% Cond. 0.0, DO.% Cond. D.O. D.O.% Cond.

Depth (m) Temp. {C) (mgA) Saturation (uS/cm) pH (S.U.) |Depth (m) Temp. (C) {mgM) Saturation (uSfcm) pH (S.U.) |Depth (m) Temp. (C) (mgh) Saturation (uS/em)  pH (S.U.)
0.0 21.0 83 04,0 151 18 0.0 222 83 950 184 7.9 0.0 6.2 105 858 54 1.5
0.5 208 8.0 896 150 7.8 05 222 82 93.7 184 78 05 8.2 10.4 839 84 73
1.0 208 1.9 88.3 149 1.7 1.0 221 79 88.0 184 7.8 1.0 87 104 834 94 7.3
1.5 20.2 8.0 843 149 17 1.5 219 78 88.4 185 7.8 15 8.2 103 829 o4 7.5
20 201 78 a1 148 17 20 218 7.8 88.3 184 7.8 20 62 10.3 823 84 7.5
25 20.0 7.8 866 148 7.7 25 21.7 7.7 87.3 184 7.8 25 6.2 102 820 o4 7.5
3.0 20.0 7.7 85.5 149 1.7 29 21.4 7.6 85.9 184 7.8

111268/2002 page 4 of 4 2002 verticals.xis Paint Diversion Canal



P-11831-015

Unofficial FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#

FERC Project No_ 11830-000

[ Irinighied Depth: Opening of the intake forebey (2 1 10 m)

1172872002

Page 1014

Appendix B- 4
Peavy Hydroslectric Projact
Vertical Profile Data -
14+eb-02 30-Apr-02 15-May-02
Approximale s temp.18C Approximate air temp: 10 C
Secci Depth: 551, Time:1130 Secci Depth: .08 Secc/ Depth: 558 Time: 1215
strong NW winds 18-24 mph sy 10% clouds Winds Var 4-7 mph Overcast and sprinkie
fce thickness: 12*
Depth DO. DO.% Cond D.0. D.O0.% Cond. D.O. D.O.% Cond
(m) __ Temp. (C) (mgh) Saturation (uSom) Depth (m} Temp. (C) {mgA) Satucation (uSkm) pH Oepth (m) Temp. (C) (mp/)  Satwation {uSiom) pH(S.U}
0.0 0.2 132 927 133 7.2 0.0 33 117 4.1 81 72 090 [ %] 110 087 69 T4
05 03 132 825 132 1.2 05 52 1186 933 80 7.2 05 a3 109 958 &8 T4
1.0 07 129 ) 133 A 1.0 53 115 825 81 7.2 1.0 [ X] 109 94.3 70 T4
15 07 120 811 13 71 15 53 114 922 61 7.2 16 B3 1089 047 8§ 74
20 0.8 127 08 133 7 20 53 114 921 61 7.2 20 82 108 938 ] 73
25 o8 127 904 132 71 25 53 114 91.5 81 7.2 25 82 107 93 1] 72
30 o8 128 90.3 132 71 30 52 114 815 81 72 3.0 83 104 803 4] 73
3s 08 1286 90.3 133 IA | s 52 14 1.4 681 12 s a3 10.3 891 88 73
4.0 08 128 80.2 133 A 40 52 13 209 81 7.2 4.0 83 10.3 8.0 es 73
4.5 08 126 90.0 14 71 45 52 "z 0.7 80 7.2 4.5 83 103 893 ] 7.3
50 08 128 80.0 14 71 5.0 52 1n2 90.7 80 72 50 83 10.2 888 68 72
5.5 1 125 ae7 14 71 55 5.1 12 90.3 58 72 5.5 83 10.3 88.2 ] 73
8.0 11 122 893 133 LA 8.0 5.1 13 902 59 7.2 8.0 83 10.3 8986 87 73
8.5 12 124 sa7 132 72 8.5 51 112 901 80 72 85 83 103 837 68 7.3
70 13 122 836 139 A 7.0 51 11.2 0.3 58 7.2 7.0 83 103 892 68 73
75 13 18 866 142 71 75 51 112 809 59 7.2 7.5 83 102 803 87 73
80 13 118 88 143 7.2 8.0 52 11 89.3 58 7.2 8.0 8.2 101 881 4] 73
85 14 118 84.2 148 12 L %1 52 11 895 58 72 8.5 81 10.2 880 87 73
9.0 14 ne 838 145 7.2 0.0 53 11 862 58 7.2 9.0 81 101 ar? 67 73
95 1.4 1.5 88 145 72 0.3 53 149 804 58 7.2 8.5 81 101 813 - -] 7.3
10.0 1.5 ns 834 145 72 10.0 53 11 89.4 60 7.2 10.0 80 101 are 87 7.3
103 1.5 1ns 842 143 1.2 105 83 11 89.3 50 72 108 8.0 16.1 a7y ] 73
1.0 18 1.2 783 147 T.2 1.0 3.3 Ha 8035 80 72 1o 80 10.2 aze ] 73
1.8 1.7 1.9 812 148 T2 18 5.3 111 893 682 7.2 118 80 10.4 X 87 7.3
120 18 1" 807 148 1.2 120 53 110 892 58 72 120 80 10.2 853 85 7.3
125 21 107 70.5 148 7.2 1235 6.3 1.0 883 80 72 125 80 10.2 880 68 73
130 23 101 75.4 148 7.2 120 53 1.0 283 81 72 13.0 8.0 102 884 [ ] 73
136 24 10.1 75.0 145 7.2 1356 53 111 9.0 81 T2 135 8.0 10.2 883 %] 7.3
25 88 750 145 72 140 52 11 w2 81 72 140 80 10.2 880 87 73
145 27 9.5 ne 144 7.2 1495 52 1a X 80 72 145 80 10.2 are 87 13
150 28 8.1 89.0 144 72 15.0 52 141 88.5 59 71 15.0 80 102 877 s8 73
185 29 9.0 68.4 143 71 155 52 " 895 &0 72 155 80 102 are 8s 7.3
160 29 a8 87.0 143 12 16.0 52 141 80.5 58 7.2 18.0 80 102 878 87 73
183 3 8.7 883 143 71 168 82 1.1 80.5 81 72 10.5 [ X+] 102 are &5 73
17.0 3 a7 858 143 71 17.0 51 11 808 &0 72 17.0 80 102 LY 4] 85 7.3
175 3 88 852 143 71 17.5 51 111 89.5 50 7.2 175 80 102 88.0 . 73
18.0 31 85 64.7 143 TA 18.0 51 1.1 88.1 57 1.2 18.0 8.0 102 8ty 67 73
185 31 83 833 142 71 188 51 11 sas 50 7.2 10.5 80 102 87 e 84 73
19.0 n 04 836 143 71 189 5.4 11 89.1 58 72 10.0 80 10.2 88.0 84 73
19.5 3.1 48 34.5 150 7.9 19.1 1908 8.0 10.2 a3 85 73
19.6 bothom

2002 verticals. xis Peavy
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Appendix B- 4 FERC Project No. 11830-000
. Peavy Hydrosiectric Project
Vertical Profile Data -
SJun0? 20-Xun-02 2-ui-02
Approximate ar temp: 21 C Approximale i temp- 29 C Appraximate air tesnp. 266 C
Secci Depth.6.0 1 water depth 65 10 56° Time:1130 Secci Depth: 5.0 . water depth 62t 87 Time. 1230 Secci Depih 6.0 . water depih 6210 68° Time: 1130
WSW winds 8-12 mph bive sky weslerly 812 mph 10% clouds blue Sky |strong 12-18 mph westerly 60% clouds
D.O. D0.% Cond. D.Q. DO.% Cond D.O. DO.% Cond.

(m) Temp.(C) {mph) Sstursion (uSicm) pH (S.U) [Depth (m) Temp. (C) (mph) Saturation (uSicm) pH (S.U) [Depth (m) Temp. (C) (moh) Saturation (uSiem} pH (S.U.)
0.0 18.8 (Y3 09 88 73 00 19.2 (K] 89.4 =] 74 0.0 262 15 [T 104 77
0.5 183 as 0228 83 7.3 0s 19.1 0.1 90.2 ) 74 05 26.2 76 859 104 786
10 18.0 a7 $0.5 88 7.3 10 18.8 82 809 98 7.4 1.0 26.0 k] 96,1 104 76
15 159 88 839 87 73 1.5 187 8. 89.2 3 74 1.5 259 78 94.0 104 768
20 156 a6 887 a8 73 20 18.4 81 80.9 97 74 20 254 75 g2 103 16
26 15.5 86 886 87 73 28 18.3 8.2 886 14 74 26 25.1 74 912 102 75
0 154 86 e7s 87 7.3 20 193 82 889 7 7.4 30 25.0 14 906 102 75
35 152 as 86.7 ] 73 38 18.2 82 882 14 74 35 247 71 a7 10 74
40 14.5 8s 848 82 7.3 40 170 8.1 a7 7 7.4 40 225 L1 ] 774 o 73
45 139 83 [1K-] 82 73 45 177 8.0 85.4 o8 74 45 219 62 720 [ 73
50 124 83 817 7% 1.2 50 17.7 7.9 849 o5 73 50 2.2 62 707 o 7.2
1] 128 a3 803 78 T2 5.5 17.3 78 7.7 o5 73 55 206 60 ere o4 72
60 18 83 807 75 1.2 80 189 74 783 o™ 73 60 19.0 58 836 1] 7.2
85 "y 85 709 75 7.2 85 168 7.2 75.0 ] 73 85 188 58 828 80 7.2
70 1"se 8s 793 74 74 7.0 18.3 1.0 79 85 72 70 183 58 826 89 T4
75 18 85 780 74 T 75 18.0 68 703 -7} 7.2 75 176 55 594 89 74
8.0 114 84 788 73 7.1 8.0 158 (X ] 701 8 72 80 17.2 53 559 89 71
85 114 B4 78.8 73 7A 85 15.3 09 703 a7 7.1 8s 166 82 53¢ 88 7.2
0.0 1M 85 79.0 74 7.2 00 155 X ] (" X:] 89 7.2 80 161 51 528 [ 72
08 10 84 773 73 7.2 95 147 67 671 85 7.2 o5 15.0 51 515 a8 7.2
100 109 83 76.7 73 72 100 14.1 64 638 82 73 10.0 133 40 are 80 74
108 108 82 78.3 73 [A 105 12.3 62 60.0 7 71 10.8 123 48 457 76 71
10 10.8 82 75.0 74 71 1.0 12.0 63, 8.7 75 71 1.0 1e 48 450 78 71
1.5 106 8.2 75.5 74 7.4 115 18 63 9.0 73 7.0 1.5 18 48 440 75 70
120 10.5 et 74.2 73 71 120 113 6.2 583 76 7.0 120 1.2 47 432 75 70
126 10.4 0.0 734 73 71 125 111 6.1 57.1 74 7.0 125 1.0 46 426 75 7.0
130 10.3 80 727 72 7.0 13.0 108 8.0 858 74 7.0 13.0 108 45 421 75 70
135 10.3 79 722 72 7.0 135 107 8.0 853 73 69 138 108 46 497 74 70
140 10.2 79 78 73 74 14.0 108 80 550 72 89 140 107 45 "7 74 09
145 10.1 79 T4 72 70 14.5 10.5 8.0 54.8 74 89 14.5 106 4.5 4123 74 8.9
15.0 10.1 78 7.2 74 7.0 15.0 10.4 50 543 7 80 15.0 10.5 45 413 74 69
18.5 29 78 708 73 7.0 158 10.3 60 54.0 75 LY ] 158 10.5 45 400 75 1]
18.0 (¥} 77 8.2 72 1.0 16.0 10.2 Y] 538 75 (1] 160 104 44 403 15 (1]
18.5 8T . 74 683 72 7.0 18.5 10.0 57 52.4 75 89 18,5 103 44 w0 ) a9
17.0 98 73 653 74 7.0 17.0 08 52 441 74 0.9 17.0 0.1 42 379 75 LY ]
175 05 72 6423 74 7.0 175 0.8 51 'y 70 68 175 101 40 5.9 75 88
18,0 0.4 6.8 80.8 74 7.0 18,0 0.3 42 382 78 1] 18.0 09 5 24 15 68
10.5 93 8.1 54.5 78 09 185 9.3 41 37.0 a0 LX) 188 09 32 300 76 6.8
19.0 0.2 59 524 75 60 19.0 92 3s 352 78 (1] 190 08 29 29 78 as
196 9.1 57 50.2 75 60 19.5 02 i 38 83 70 195 0.5 28 48 80 88
198 198 9.8 28 256 80 a8

JHighiighted Depth: Opening of the intake forebay (2 10 10 m)
117282002 Page 2ol 4 2002 verticals xis Peavy
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Appendix B- 4 FERC Projact No. 11830-000
Peavy Hydroelectric Project
Vertical Protite Data -
18- 0102 Z9-Jul02 15-Aug02
Approximate air temp. 23 C Approvimate air femp: 268 C Approximate av emp: 24 C
Secci Depth:6.0 R water Gepth 84 to 87 Time: 1200 Secci Depth S.0# waler depth 65' to 88 Tine: 1400 ¢l Depth 7.0 & water depth 65'lo Time. 1230
NNE winds genersi overcast  |NNW winds 20 % clouds southerly 8-12 mph 20% clouds
812 mph 60 % clouds 4-7 mph pusty and vanable mostly cloar
DO. DO % Cond. D.O. DO.% Cond D.O. DO.% Cond.
oous_ {m} :.Bcus ?.ca Saturtion ﬁmaé pH (S.U) cans (m) Temp. (C) (mg) wascS {uSicm) pH (S.U.) [Oepth {m) .E.S 5 (moh) Satwration (uSicm) pH (S U}
73 CIN] 80 257 78 116 80 00 72 a74 1 7.5
o.u 8,_ 7.3 910 ,8 80 o_u 257 78 8‘. 115 79 05 Bw 7.2 7] ) m 75
1.0 259 74 825 103 80 10 258 78 872 15 79 10 29 73 849 m 75
15§ 25.9 74 924 103 80 15 255 77 851 us 79 15 na 73 844 m 74
20 258 7.2 90.7 103 79 20 25.2 786 840 15 7.9 20 28 859 80.0 m T4
25 256 71 893 103 79 25 252 76 9.7 15 7.8 28 28 85 764 m 74
30 2586 7.2 803 103 79 30 248 T4 90.2 115 1&4 30 2s as 758 m 73
38 256 7.0 a4 103 78 35 248 7.3 ars 114 7.7 s 224 88 75.7 m 73
40 25 70 870 103 77 4.0 241 7.0 7Y 13 78 40 221 54 825 108 72
45 251 64 744 101 15 45 28 (1] s 113 78 45 29 46 53.3 108 74
5.0 25 82 00 o8 71 5.0 231 62 731 112 75 50 218 48 525 108 71
85 22 51 50.5 9% 70 55 20 61 721 1 T4 55 nr 45 87 108 7
80 27 48 547 ] 7.0 8.0 24 LY} are m 74 8.0 218 41 401 108 71
L1 214 47 53.5 o4 88 (X 28 5.4 82.5 m 73 65 218 40 452 108 7.0
1.0 250 44 s0r o (X 7.0 22 48 54.0 m 7.2 7.0 215 as 27 108 A
78 208 42 as ™ LY 7.6 219 4.3 60.2 10 7.2 75 214 35 404 108 7.0
80 204 s 429 %] a9 00 21.3 37 402 107 71 80 2.3 35 338 108 7.0
85 199 32 3.3 ] 1] s 209 29 33 104 7 a5 210 32 s7 108 70
0.0 190 27 297 02 69 0.0 204 23 251 102 70 ©.0 208 31 U3 107 69
.5 18.2 25 25 " 69 LK 10.0 18 19.4 o7 7.0 5 208 27 303 107 69
100 189 28 266 80 89 10.0 17.4 17 17.4 0 70 10.0 10.3 22 208 103 89
105 147 27 78 83 89 105 157 18 18.1 L] 7.0 108 159 04 3e “ 87
1.0 131 29 28.4 7™ %} 1.0 14.7 18 18.0 a7 7.0 t1.0 14.0 04 40 L] 87
18 124 a0 288 ke4 L1} 1.5 130 18 18.5 a3 7.0 1.5 132 08 6.2 ] 8.7
120 19 n 289 75 a8 120 129 1.8 17.2 ot es 120 128 0e 69 83 67
125 115 a1 289 75 1] 125 12.8 19 120 & (Y] 125 121 07 59 83 a8
13.0 1.2 3 280 75 1] 130 120 20 19.0 7% 6.0 130 1.8 07 83 82 a8
1235 10.9 a1 283 T4 ee 13.5 1.0 19 18.4 78 88 135 718 0.7 6.4 82 ss
140 108 31 283 74 00 14.0 1.4 20 18.2 7 LY 140 14 07 64 82 68
145 10.5 238 257 75 (1] 145 1.3 21 19.1 78 87 s 1.0 os LY 82 8s
15.0 105 25 22 T8 68 15.0 1.1 20 188 78 &8 15.0 108 05 48 82 (Y]
15.5 104 25 20 b (X ] 155 11.0 20 184 78 o8 155 108 04 4. 83 (X
18.0 103 23 ns ” 69 18.0 107 18 187 7% 88 18.0 104 04 e 88 6.9
185 102 22 19.9 78 69 18.5 104 1.5 132 81 LY} 165 103 o5 40 ss 70
17.0 101 22 20.2 78 69 17.0 104 1.5 1386 B1 (X} 170 102 0.5 4.1 L]l 70
17.5 10.0 21 174 80 70 17.8 101 15 1338 &1 87 175 100 05 44 - rd 74
180 08 15 14.0 [ v} 71 10.0 102 1.3 118 7] LT 180 100 08 49 1} 71
185 07 14 120 84 7.2 185 100 1.0 0.3 &5 (.X:] 135 100 08 54 95 71
10.0 07 1.4 124 L] 72 19.0 00 08 80 85 89 188 botiom
19.5 85 1.3 12.4 88 72 10.5 08 08 74 82 LT
200 0.7 0.8 82 o 8%
[ ]rgriigivied Depth: Opening of the intaka foretay (2 10 10 m)
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Appendix B- 4 FERC Project No. 11830-000
Peavy Hydrosiectric Project
Vartical Profile Data -
29-Aug-02 12-S0p02 17-Oct 02
Approximate artemp. 21 C Approximate &i temp. 183 C Approxemale air tamp: 92 C
Seacci Depth:6.5 . water depth 85' to 67" Time: 1100 Secci Deptn.5. 50 water depth 85' lo 66 Time. 1130 Secci Depin'6 0 1t water depih 60" to 67" Tume: 1100
oastery 4-7 mph no clouds North West Winds 12-18 mph claar blue sky North West Winds 4-7 mph 30 % clouds
100 % ciear sigh! breeze
0.0. D0.% Cond D.O. DO.% Cond D.O. DO.% Cond
Depth (m) Temp. (C) {(moh) Sateation (uSicm) pH (S.U) [Depth (m) Temp. (C) {mg/) Saturaton (uS/cm) pH (S.U) [Depth {m) Temp. (C) (mpA) Satwration (uSicm)  pH (S.U)
0.0 29 73 [TY] 14 T4 0.0 213 78 87.7 123 78 00 86 87 847 112 77
05 219 73 840 114 74 05 214 78 883 123 7.5 0.5 95 e7 B4.5 112 7
1.0 214 7.4 8386 14 74 1.0 213 78 875 122 78 1.0 95 X4 B5.1 112 78
15 212 73 830 14 T4 15 213 78 a7 122 78 15 8.5 0.7 846 112 78
20 22 73 a2.a 114 T4 20 212 78 85.7 122 75 20 95 27 8.7 112 16
25 212 74 .9 113 T4 25 212 77 863 122 7.5 25 04 o7 843 112 78
30 211 T4 834 13 74 20 no 75 813 123 75 30 94 07 842 12 786
s 211 72 82.0 113 T4 35 2048 7.0 81.0 123 74 35 94 06 838 12 78
40 211 7.2 821 13 74 40 27 67 738 1 73 4.0 9.4 08 84.0 1z 78
45 210 a7 758 113 T4 45 207 8.7 T4 8 124 72 45 94 07 839 12 18
50 209 8.2 65.9 14 13 50 207 (1.} 730 124 t73 8.0 0.4 08 839 12 78
55 208 62 5.8 14 13 55 207 65 (AR 123 74 55 94 98 838 12 78
60 207 8.0 074 115 12 60 208 62 890 124 73 6.0 94 96 835 112 78
85 206 58 06.2 15 72 65 205 60 667 124 7.3 8s 9.4 98 833 12 76
10 206 58 848 118 12 7.0 2.3 87 02.% 124 7.3 70 94 e 8.3 112 78
7.8 2086 57 64.2 "z 12 15 202 54 9.0 124 7.2 75 94 95 828 112 78
80 204 57 84.2 19 7.2 8.0 20.2 53 578 124 7.2 8.0 94 95 VR 112 78
(X ] 20.2 57 63.4 125 7.2 85 202 51 542 124 7.9 85 04 9.5 827 112 78
%0 201 57 63.1 128 12 0.0 108 48 48.0 124 71 9.0 0.4 95 830 1z 76
05 200 57 83.0 129 12 05 198 43 482 123 71 95 04 96 833 11 7.8
100 197 58 as 133 7.2 100 10.8 41 443 123 71 10.0 0.4 28 832 111 7.5
10.5 19.2 51 58.0 133 72 10.5 194 40 418 123 7.0 10.5 94 96 828 m 7.5
1.0 18.4 36 3.0 125 7.0 1.0 18.0 30 30 121 69 11.0 92 96 s 109 75
1.8 18.7 09 LY} 102 1] 11.85 102 20 258 10 8.9 1.5 92 24 813 10 75
120 148 09 LY 92 as 120 152 o8 L1} 108 L1 120 9.0 04 0.8 108 78
125 133 08 8.5 L] a8 125 1“7 os 5.7 -] 88 125 87 05 81.0 104 75
12.0 125 08 8.4 ] a8 13.0 133 05 53 ] 68 130 X ) 96 822 106 15
135 1.9 0s 02 L] (1.} 135 128 06 53 02 68 135 88 1.3 822 105 75
14.0 1nse 0.9 80 88 (2] 140 125 08 52 9 88 140 LK) 98 82.3 103 15
145 14 09 80 85 (1] 14.5 121 oe 51 83 68 145 85 87 822 102 78
15.0 11 09 7.4 4 L1 150 "7y 05 48 9 6.7 15.0 84 g8 815 101 75
155 10.8 08 17 a5 8.7 15.5 14 05 40 90 68 15.5 84 [ X.] 8.7 101 74
18.0 10.5 09 70 00 &7 18.0 108 05 47 e L1 18.0 e4 06 B4 104 74
1.5 102 09 77 o4 67 18.5 107 05 48 e (1] 18.5 8.3 08 s 100 74
170 10.0 09 78 ) 6.7 17.0 104 [+X] 48 101 68 17.0 83 0.6 814 100 15
175 10.0 09 7.7 103 68 17.5 102 05 48 103 68 175 83 08 6.2 100 75
180 98 09 75 102 (.2 ] 18.0 %] oe 48 107 58 180 8.2 98 81.0 100 1.5
135 a8 09 5 108 68 185 0.8 08 48 12 08 125 82 07 .7 100 74
19.0 25 0e 75 110 (1] 19.0 97 06 51 115 68 19.0 8.2 96 81.3 100 75
193 80 08 5.2 121 8.8 163 8.2 9.5 80.3 100 7.5
[ Jreanigntad Depth: Opening of the intake forsbay (2 10 m)
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Appendix B- 5
Michigamme Falls Hydrostectric Project
Vaertical Profiie Data -

FERC Project No. 2073-008

14-Fab-02 3-Apr02 15-May-02
Approximate air temp. -1.8 C Tima: Time: 1315 Approximate girtemp . 10C Time: 1330
Secci Dopth 5.5t Secci Depth 4.5 1 Sunny 130% clouds |Secd Depth: 4.5 overcast
Strong NW winds 18-24 mph Winds Var 4-7 mph

Ice Thickness 15°

Depth 0.0. DO. % Cond. D.O. D.O.% Cond. D.O. D.0.% Cond.

(m) |Temp (C) (mgm _ Saturation (uS/cm) pH IDepth (m) Temg. (C) (mgM  Saturation {uS/cm)  pH |Depth (m) Temp. (C) (mgA)  Saturation (uSiem)  pH (S.U.
0.0 03 128 90.1 139 7.2 0.0 55 11.8 85.2 64 7.4 00 85 11 a7 66 7.4
0.5 0.8 125 83.7 138 7.2 05 55 1.7 4.8 64 7.3 05 85 11 98.0 67 7.4
1.0 0.7 124 881 138 7.2 10 55 1.7 B4.7 83 7.3 1.0 a5 11.0 9538 67 7.4
15 o8 123 878 138 7.2 15 55 1.7 4.3 63 7.3 15 a5 108 94.5 67 74
20 10 12.2 87.5 137 7.2 20 55 116 4.1 63 7.3 20 84 108 938 67 7.3
25 1.0 121 87.2 137 7.2 2.5 54 116 93.6 63 73 23 84 108 83.7 87 7.3
3.0 1.0 121 87.0 137 72 0 55 11 90.3 62 7.2 a0 85 107 935 66 7.3
35 1.0 12.1 858 137 7.2 35 5% 11 80.1 82 7.2 3.5 84 10.5 81.0 65 7.3
40 1.0 12.0 88.7 137 7.2 4.0 54 1.1 80.1 82 7.2 4.0 83 105 91.3 65 7.3
4.5 1.0 123 88.5 137 7.2 4.5 5.4 kAR 80.1 62 7.2 45 83 10.3 [i:K:] 85 74
50 1.0 120 88.3 137 7.2 5.0 64 141 80.0 -7 7.2 50 a3 10.5 818 85 7.3
535 1.0 19 88.0 137 7.2 55 54 11 90.0 82 7.2 55 a3 105 71 65 7.3
6.0 1.0 1.9 88.0 137 7.2 6.0 53 11.2 80.2 82 7.2 6.0 8.3 10.4 88.7 63 7.4
6.5 10 18 88.0 137 7.2 8.5 53 1.2 80.1 83 7.2 65 8.3 10.5 01.3 66 7.3
7.0 10 1.8 86.0 137 7.2 1.0 53 11.2 80.0 83 7.2 7.0 82 105 90.9 65 73
75 1.0 1.8 838 138 T2 7.5 53 1.2 90.0 83 12 7.5 82 10.5 80.3 66 73
8.0 10 118 858 137 7.2 8.0 53 12 90.0 83 7.2 8.0 82 10.5 903 85 73
8.5 1.0 19 85.7 137 7.2 8.5 54 11.2 80.0 63 7.2 85 82 10.4 80.5 85 73
9.0 1.0 119 3548 136 7.2 8.0 83 1.2 00.1 82 7.2 20 82 10.4 00.3 65 7.3
9.5 11 1.8 854 138 7.2 9.5 53 12 90.2 83 7.2 95 8.1 104 804 85 73
10.0 1.1 1.8 85.3 138 12 100 53 112 80.2 83 7.2 10.0 81 10.3 892 66 73
105 1.1 11.8 853 136 7.2 10.5 53 112 899 83 7.2 105 8.1 103 80.0 85 73
11.0 1.2 11.8 854 138 7.2 1.0 53 11.2 90.1 a7 7.2 1.0 82 104 90.2 64 73
1ns 13 18 852 138 7.2 11.5 53 1.2 80.1 82 7.2 15 82 104 888 85 73
12.0 14 13 826 137 72 12,0 53 1.2 90.4 64 T2 120 82 103 88.1 85 7.3
125 2.4 9.2 889 140 12 12.5 53 112 80.2 81 73 122 Boftom
13.0 3.2 1.3 9.7 184 7.0 12.7 Bottom

[T Highiighted depths- Opening to intaka forabay (1.5 to 9.4m)
11726r2002 Page 10t 4 2002 verticals. xis Michigamme Falls
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Appendix B- 5 FERC Project No. 2073-008
Michigsmme Falls Hydroelectric Project
Vertical Profile Data -

18-Jul-02 29-Jul-02 15-Aug-02

Approxwmate sirtemp - 24 C Time: 750 Approximate air lemp. . 29 C Time. 1530 Approximate air tamp. : 268 C Time. 1400

Secci Depth: 5.0 #t water depih: 40-42° 30 % clouds Secci Depth. 8.0 ft water depth: 40-42 20 % clouds Secci Depth: 5.5 ft weter depth: 38-4¢ 50 % clouds

NNE winds very pleasant winds 10-13 mph wam southarty Qusty winds 8-12 mph threats of siom to

_ 47 mpoh north

D.O. DO. % Cond. D.O. D.0.% Cond. Do. DO. % Cond
oaus {m) qoau RQ ?63 Saturstion (uS/cm) pH (S.U.) |Depth (m) Temp. (C) 363 Saturation (uS/em)  pH (S.U) 085 e& Temp. (C) ?@I Saturation (uS/cm) pH (S.U)
98.7 99 7.8 00 258 972 110 78 230 749 112 74
o.u »u.w ﬂ..\ 98.1 100 78 0.5 257 w.ﬂ 956 110 79 o.u 229 o.n 723 12 74
10 255 7.7 854 89 1.7 1.0 258 786 83.7 110 7.8 1.0 229 8.1 4 111 73
15 25.3 76 918 90 7.7 15 253 7.5 Nns 108 7.8 1.5 228 59 69.7 111 7.3
20 25.2 7.8 928 89 77 20 251 7.4 o914 108 7.8 2.0 2.7 59 67.4 112 13
25 251 73 90.0 99 76 25 251 7.3 89.2 168 7.8 25 ne 58 854 1 7.3
30 250 71 88.5 100 78 3.9 239 8.9 704 108 7.5 30 28 56 85.1 m 7.2
s 249 8.7 82.0 o9 7.5 35 237 6.0 79 110 7.5 35 226 5.5 64.1 m 7.2
4.0 24.3 6.6 8.5 8% 7.5 40 234 58 69.2 100 74 4.0 2286 54 834 m 7.2
4.5 24.2 59 7.0 9 7.3 4.5 234 58 888 109 7.4 45 228 52 61.7 ARA) 7.2
5.0 23.8 55 85.9 100 1.3 5.0 233 87 68.3 108 7.4 5.0 228 52 60.9 110 7.2
55 234 52 621 100 7.2 55 23.2 5.6 87.5 108 74 5.5 22.5 51 588 i 7.2
6.0 232 50 58.4 100 74 6.0 230 53 83.0 108 73 8.0 226 51 59.2 110 7.2
8.5 23.1 51 80.3 100 71 6.5 220 52 823 108 73 6.5 225 51 50.0 11 74
7.0 230 50 58.7 100 71 7.0 229 52 81.5 109 73 10 25 5.0 58.4 110 74
7.8 29 49 576 ] 71 75 227 51 80.7 109 73 7.5 25 5.0 57.7 110 74
8.0 228 48 504 90 71 8.0 227 5.0 50.4 109 73 8.0 25 5.0 5786 110 74
85 27 46 S4.4 ] 71 85 225 45 56.2 108 7.2 8.5 25 50 579 110 741
90 25 4.5 524 99 7.0 9.0 224 47 55.0 108 7.2 9.0 225 49 5683 110 TA
9.5 223 42 49.5 99 7.0 9.5 224 46 54.2 108 7.2 9.5 225 47 54.4 110 71
10.0 23 42 48.2 100 7.0 10.0 223 45 532 108 1.2 100 224 48 551 110 T4
105 20 as Qa9 100 7.0 10.5 223 4.4 514 108 22 10.5 224 46 541 110 71
11.0 219 3.7 430 100 88 110 222 4.3 494 109 T2 11.0 223 4.4 50.8 m 741
1.5 21.5 29 kxX.} i1 89 1.8 219 40 459 109 7.2 11.6 23 4.4 499 110 71
120 208 2.4 278 103 69 12.0 219 3.7 434 110 72 12.0 220 36 40.9 111 7.0
12.8 19.4 1.2 158 110 8.9
11/26/2002 Page 3 of 4 2002 verticals . xis Michigamme Fals
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Appendix B- 5
Michigamme Falis Hydroelectric Project
Vertical Profile Data -
29-Aug-02 12-Sap-02

Approximate air temp. . 26.6 C Time: 1230 Approxsmate s temp. . 19 C Trme: 1610

Secci Depth: 5.5 R waler deplh: 3942 * 20 % clouds Sacci Depth:7.5 It water depth: 40-42' Cloar Blua Sky

caim Sunny pieasant Westerty 12-18 Very nice

D.O. DO.% Cond 0.0. D.0.% Cond.

Depth {m) Temp. (C) (mgA)  Saturation (uS/cm) pH (S.U.) |Depth (m) Temp. (C) (mpM  Saturation (uSicm) pH (S.U.)
0.0 224 T4 85.5 116 74 0.0 219 78 86.8 124 78
0.5 22.0 7.4 85.5 115 74 0.5 218 18 86.1 123 76
1.0 21.8 7.3 835 115 T4 10 218 78 85.7 123 1.5
15 2186 7.2 829 115 74 15 s 75 852 122 75
2.0 2186 12 823 114 74 20 217 75 85.7 123 15
25 215 70 79.6 114 74 2.5 217 74 84.3 122 15
3.0 214 8.9 78.4 114 7.3 3.0 217 T4 827 122 T4
35 213 6.9 779 114 7.3 35 213 7.2 811 122 74
4.0 21.2 6.7 76.1 114 73 4.0 213 71 783 122 74
4.5 21.2 6.8 76.8 114 7.3 4.5 212 8.8 715 122 74
50 211 LR} 73.0 114 73 5.0 212 86 73.2 122 74
55 211 6.4 728 114 7.3 55 212 68 73.4 122 7.3
6.0 21.0 8.0 88.4 114 7.2 6.0 212 8.5 722 122 7.3
6.5 210 6.0 87.8 114 7.2 8.5 211 6.4 e 122 73
7.0 210 6.0 87.5 114 7.2 7.0 211 64 713 122 7.3
7.5 21.0 58 668.7 113 71 78 211 8.2 68.7 2 13
8.0 21.0 57 6.8 114 71 8.0 21.0 6.0 66.3 21 7.2
8.5 210 58 872 13 71 85 210 8.0 88.7 2 7.2
8.0 209 6.2 708 113 7.2 6.0 209 59 87.0 2 71
9.5 209 59 88.7 113 7.2 8.5 209 58 640 121 71
10.0 208 52 58.8 113 71 10.0 208 56 840 121 71
10.5 20.7 52 58.1 13 71 10.5 208 52 59.0 121 71
1.0 20.7 5.0 56.4 113 7.0 1.0 20.7 52 57.0 121 (A
115 208 48 53.8 14 7.0 11.5 208 5.0 58.0 21 7.1
12.0 20.4 43 481 114 7.0 120 208 51 55.0 21 7.2
125 20.2 as 368.3 117 7.0 12.2 bottom
12.9 19.7 24 28.5 125 7.0
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Appendix B-§ FERC Project No. 11831-000
Twin Fails Hydroslectric Project
Vertical Profils Data
14-Feb-02 30-Apr-02 15-May-02
Approximate air temp. 1.6 C Approximate g temp. 10 C
Secai Depth-8.51t. Time. 1330 Secci Depth:5.0 1 Time: 1430 Seco Depth:4 5t Time: 1500
NNW Winds 18-24 mph Southerly winds 12-18 mph 90 % ciouds

Depth D.O. 0.0.% Cond. L.O. D.O.% Cond. D.0. D.0.% Cond.

{m) Tomp. (C) (mgf) Saturation (uS/cm)  pH {Depth (M} Temp. (C) (mph) Saturation (uS/cm) pH Depth (m) Temp. (C) (mgh) Saturation (uS/em)  pH (S.U.)
0.0 02 133 93.8 mn T4 0.0 57 186 847 85 7.5 0.0 83 10.8 959 88 7.8
0.5 0.2 131 62.3 170 74 05 57 1.8 84.3 85 74 0.5 88 10.9 95.3 88 7.4
10 0.2 131 92.3 170 T4 10 57 115 04.0 84 74 10 8.7 10.8 046 88 74
15 0.2 131 823 170 7.4 1.5 5.7 115 838 84 74 1.5 8.8 10.7 044 a8 74
20 02 131 821 170 7.4 20 5.7 18 05 84 74 20 8.8 106 93.7 28 74
25 0.2 131 82.1 17 7.4 25 57 1.3 932 84 74 25 8.7 106 93.0 87 74
3.0 0.3 13.0 88.9 170 74 3.0 57 114 93.0 84 74 0 8.7 105 82.3 88 T4
a5 0.3 130 9.5 m T4 a5 57 114 62.6 84 74 35 8.7 105 91.8 87 74
4.0 03 13.0 Nns 171 T4 4.0 87 1.3 92.4 84 T4 4.0 a7 105 82.0 38 T4
45 08 128 90.1 170 T4 4.5 57 11.3 g1.9 83 74 4.5 ar 103 92.0 a7 T4
50 08 121 88.9 m 74 5.0 57 1.2 91.8 83 T4 50 a7 10.5 91.8 a7 74
56 08 121 85.4 173 T4 55 57 112 914 a5 74 55 a7 10.5 9.7 a7 74
59 0.8 12.0 85.9 173 T4 80 57 1.2 91.3 as 74 8.0 87 104 9.8 36 T4

6.5 5.8 110 89.7 a2 74 8.5 a7 104 91.4 87 T4
70 58 1.0 89.8 82 74 7.0 8.7 104 e a7 T4
75 5.7 1.0 80.7 82 74 75 8.7 104 91.4 a7 T4
8.0 57 1.0 88.7 82 T4 8.0 a7 10.4 1R a8 T4
8.5 57 1.0 80.9 82 74 85 a7 104 211 85 T4
8.0 57 1.0 89.7 [.rd 74 9.0 X ] 10.3 80.9 a7 74
95 57 11.0 89.7 a3 74 95 as 10.3 90.5 85 74
10.0 57 11.0 89.7 a2 74 10.0 LR 103 90.5 ] 74
10.5 57 1.0 88.6 83 7.4 10.5 88 10.3 80.3 s 74
11.0 36 11.0 80.5 a3 7.4 11.0 8.8 10.3 90.3 86 T4
15 88 11.0 89.1 82 74 15 8.8 10.3 80.4 87 T4
1290 56 1.0 8g.1 a3 74 120 88 10.3 20.4 83 T4
128 58 11.0 8.1 83 7.4 12.5 87 103 80.1 a7 74
13.0 56 11.0 892 8 74 13.0 a7 10.2 90.1 84 T4
135 ae 1.0 89.4 82 74 135 8.7 10.2 $0.0 88 74
140 5.7 110 80.4 a2 74 14.0 a7 10.3 80.1 a7 14
145 57 11.0 88.5 83 74 14.5 87 10.3 90.1 88 74
150 87 1.0 88.7 84 74 1590 a7 10.3 80.1 88 T4
155 57 11.0 868 83 74 155 a7 10.2 80.0 87 74
16.0 58 109 88.9 82 74 18.0 87 10.2 80.0 ) 73
185 58 109 X .] 81 74 16.5 38 10.2 90.1 a7 74
170 56 109 833 83 74 170 88 10.2 80.1 a5 T4
17.2  |Bottom 7.2|Bottom
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Appendix B-6 FERC Project No. 11831-000
Twin Falls Hydroelectric Project
Vertical Profile Data
8-Jun-02 20-Jun-02 2-Jui-02

Approximate air temp. 22 C Approximate air temp: 29 C Approximate air temp: 29 C

Secci Dapth:5.5 . weter depth 52-56° Time: 1445 Sacci Depth:6.0 . water depth 54-57 Time: 1800 Secci Depth 4.5 . water depth 55-57° Time: 1430

Southerly 12-18 mph 100% overcast- spinkias wasterty 6-12 mph clear sky SWwinas. nearly caim 4-7 mph 40% clouds

sprinkles humid breezy hot
D.O. D.O.% Cond D.O. DO.% Cond. D.O. DO.% Cond.

Depth (m) Temp. (C) (mgf) _ Saturation (uS/cm) BH(SU) E.Eé Temp. (C) ﬁ_ae Ssturation (uS/cm)  pH (S.U} |Depth (m) Temp. (C) eas wsa,,_s rmaa pH (S.U)
0.0 17.2 LI 042 LER 181 91.5 123 76 0.0 269 6.8 74
0.5 172 38 927 130 ﬂm oh 18.0 Po 1.0 123 18 0.5 49 8.7 uwh dmm 74
1.0 17.0 86 018 130 1.5 10 188 82 80.7 123 75 1.0 4.5 68 800 125 7.4
1.5 16.7 87 91.8 130 75 1.5 188 82 89.7 123 75 15 243 6.5 79.3 125 7.4
20 16.4 ar 89.8 130 7.5 20 18.5 82 89.5 123 7.5 20 242 6.5 786 125 73
25 16.2 85 as.1 120 15 25 134 82 88.9 122 75 25 240 65 775 125 73
30 160 84 88.5 129 74 3.0 18.4 81 886 123 75 30 239 6.4 778 125 73
35 16.0 83 ass 128 15 s 184 81 88.0 122 1.5 35 238 G4 772 125 73
40 159 82 85.0 129 74 4.0 134 81 88.1 122 74 4.0 37 6.4 766 124 7.3
4.5 15.8 82 84.0 128 74 4.5 184 81 87.8 122 T4 45 228 64 70.4 124 73
50 157 a1 83.4 128 T4 50 184 81 87.7 122 74 50 23.5 64 76.3 124 73
55 15.7 8.1 833 128 74 5.5 18.4 81 87.7 123 74 55 235 6.4 76.2 124 73
6.0 1586 8.1 828 128 74 8.0 183 81 87.6 122 74 6.0 23.5 64 761 124 73
85 156 8.0 8248 128 74 8.5 183 8.0 87.6 122 74 8.5 234 64 8.7 124 7.2
7.0 15.8 8.0 824 128 74 70 181 8.0 871 123 74 70 224 g4 768.0 124 7.2
15 158 8.0 824 128 74 7.5 181 8.0 888 122 74 7.5 233 6.4 76.5 124 72
8.0 156 8.0 820 128 74 8.0 181 8.0 ar.e 120 74 8.0 2.3 8.3 75.0 124 1.2
8s 155 8.0 824 128 74 8.5 18.0 80 86.5 122 T4 8.5 22 8.2 738 124 72
90 15.5 8.0 822 128 T4 9.0 18.0 8.0 85.1 122 7.4 9.0 231 82 728 123 72
85 15.5 8.0 823 129 T4 9.5 179 79 853 123 74 9.5 230 g2 738 123 7.2
100 15.4 8.0 819 128 T4 10.0 18.0 79 85.3 122 74 10.0 220 8.1 731 123 T.2
10.5 15.4 8.0 8.7 128 T4 105 18.0 80 35.0 122 74 10.5 27 8.0 1089 122 12
11.0 154 80 81.3 129 T4 1.0 18.0 80 86.2 122 74 1.0 228 59 8.5 122 12

15 153 78 81.0 128 T4 1.5 18.1 8.0 88.8 123 74 118 24 5.3 684 122 7.2
120 15.2 78 796 129 T4 120 18.0 8.0 88.7 122 74 120 224 59 68.4 122 72
125 15.1 17 788 130 74 126 179 8.0 86.3 122 T4 12.5 24 88 68.9 122 1.2
13.0 15.0 78 8.0 o™ 74 130 1798 7.9 85.5 123 75 13.0 24 59 88.7 122 1.2
135 14.9 79 8.0 129 74 138 1798 79 853 12 7.5 135 23 58 68.4 122 7.2
14.0 14.9 79 802 129 T4 14.0 17.0 8.0 85.1 122 75 140 »3 58 68.4 122 7.2
14.5 14.9 78 705 127 74 14.5 17.9 7.9 85.7 121 74 14.5 23 58 66.4 123 7.2
15.0 149 78 785 130 T4 15.0 179 79 85.3 122 74 15.0 23 58 63.0 123 71
15.5 148 1.7 m”m3 129 T4 1535 179 7.9 847 123 7.5 15.5 23 57 67.2 123 74
16.0 14.7 75 73.8 131 T4 16.0 17.9 79 84.7 123 75 16.0 2.2 85 5.0 123 71
18.5 146 7.0 69.7 133 7.3 185 17.9 79 84.7 122 75 165 219 49 558 128 74
16.7 14.6 8.9 69.4 131 72 17.0 17.9 7.9 84.7 122 7.5 17.0 21.9 4.6 53.9 128 (A
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Appendix B-6

Twin Falls Hydroslectric Project

Vertical Profils Data

FERC Project No. 11821-000

18-Jul-02 3-Aug-02 15-Aug 02
Approximeale air temp: 26.86 C Approximate afir temp: 24 C Approximate air temp: 24 C
Secci Depth:5.5 . water depth 53-57° Time: 1530 Secci Depth: Time: 1100 Secci Depth:4.5 #. water depth 55-57 Tine. 1545
NE winds caim hght clouds 30% Light variabis wings 40 % clouds southerly 12-18 mph 100 % ovevcast
0-3 mph gusty threat of rain
D.O. D.O.% Cond. D.Q. DO.% Cond D.O. D.0.% Cond.

{m) Temp. (C) (mpA)  Saturation (uS/em)  pH (S.U.} [Depth (m) Temp. (C) (mgA)  Saturation (uS/cm)  pH (S.U.) |[Depth (m) Temp. (C} (Mg} Saturation (uSiem)  pH (S.U)
0.0 259 7.0 874 158 78 a0 2386 8.7 81.1 151 7.5 0.0 230 6.8 812 143 7.5
0.5 25.7 68 38.2 156 78 0.5 236 6.7 802 150 7.5 0.5 230 8.7 78.5 142 7.5
1.0 258 6.8 85.7 156 7.7 10 237 8.7 798 151 7.5 1.0 228 6.7 784 142 75
1.5 258 69 85.7 156 1.7 15 237 6.6 793 150 7.5 1.5 229 88 76.4 142 75
2.0 255 6.5 79.8 156 1.7 20 237 8.6 793 148 7.5 2.0 228 6.5 76.5 141 T4
2.5 252 6.3 704 157 7.6 25 236 6.5 78.3 150 7.5 25 228 8.5 76.6 141 74
3.0 252 6.4 73.2 157 7.6 30 238 8.5 778 151 1.5 30 22.7 8.4 741 141 74
38 25.1 8.2 755 157 7.8 35 238 8.6 709 151 7.5 35 2.7 g4 74.2 140 74
4.0 251 81 754 155 78 40 236 8.5 738 150 75 4.0 22.7 6.4 738 140 T4
45 248 58 o 156 76 4.5 238 85 738 150 75 4.5 22.7 6.3 740 140 T4
5.0 247 57 70.4 157 7.5 5.0 2386 8.5 785 150 75 50 28 8.3 73.5 140 7.4
5.5 246 55 67.3 158 7.5 5.5 216 8.5 783 148 T4 55 2286 83 730 140 T4
6.0 24.7 57 65.8 157 7.5 8.0 2386 8.5 788 150 T4 8.0 226 82 728 140 T4
8.5 246 55 67.2 158 7.5 8.5 2318 8.5 781 148 T4 85 228 8.2 727 140 T4
7.0 245 5.5 87.9 157 74 7.0 218 8.5 781 149 T4 70 228 8.2 724 140 T4
7.5 24.5 5.4 66.0 157 74 7.5 238 8.5 778 149 T4 75 227 8.2 729 140 T4
8.0 24.4 5.2 62.9 157 7.4 80 236 8.5 778 149 74 8.0 225 6.1 704 140 74
8.5 243 51 61.8 157 73 8.5 235 8.5 776 151 T4 85 225 8.0 88.3 138 7.4
8.0 242 48 57.9 157 73 8.0 235 6.5 mne 150 T4 9.0 225 8.1 70.7 138 7.3
2.5 240 47 58.8 155 7.3 0.5 236 8.5 778 150 74 95 225 8.0 701 138 7.3
10.0 240 46 55.3 155 73 100 226 8.4 764 180 74 100 225 80 888 138 74
10.5 238 44 528 154 72 10.5 238 8.3 76.2 149 7.4 10.5 225 8.0 88.5 138 7.4
110 223 38 45.3 154 7.2 11.0 238 8.3 75.7 1489 7.5 1.0 25 59 688 139 74
11.5 231 37 43.5 155 7.2 115 236 83 759 149 T4 13 25 59 88.1 139 73
12.0 29 kY. 42.2 156 7.2 120 235 6.4 70.7 149 74 120 225 8.0 835 139 74
128 228 34 40.5 157 71 125 235 6.4 77.0 149 74 125 225 80 80.4 138 7.3
13.0 225 2.4 338 158 71 13.0 238 8.4 76.7 160 74 13.0 225 8.0 88.2 138 73
135 224 25 285 157 71 13.5 235 8.3 759 150 T4 135 225 8.0 69.3 138 73
140 22.3 21 27.0 156 7.0 140 225 6.4 7.3 148 74 14.0 224 8.0 889 139 73
14.5 215 0.3 4.4 152 69 14.5 23.5 8.5 71.5 149 74 145 224 59 887 133 1.3

150 20.2 0.3 32 154 a9 15.0 235 8.5 775 148 7.4 15.0 224 §9 68.7 133 7.3

15.5 20.2 03 34 183 8.9 155 235 66 716 149 7.4 155 224 59 688 138 7.3

16.0 19.8 0.3 as m 8.9 160 5 8.4 770 149 74 16.0 224 8.0 69.2 138 73

16.5 19.9 0.3 36 178 89 18.5 215 84 78.7 150 74 18.5 224 8.0 89.3 138 73

17.0 19.4 0.4 4.4 178 6.9 17.0 23.5 8.4 704 149 74 17.0 224 5.8 68.3 139 7.3
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Appendix B-§ FERC Project No. 11831-000
Twin Falls Hydroslectric Project
Vertical Profile Data
28-Aug-02 12-Sep-02 17-Oct-02

Approximale air temp: 204 C Approximate air temp: 21.4C Approximate ax temp: 10.1C

Secci Dapth:5.5 water depth 55-57" Tima: 1430 Secci Depth.8. 5. weler depth 52-56' Tima: 1430 Seccs Depth:5.01. water depth 52-56' Time: 1440

Easterly winds 20 % cloud's Wasterty 12-18 mph Cloar blua sky very fittie wind 0=3 mph 30 % clouds

4-7 mph lovely day vavisble fresh day- grest fall day

D.O. D0.0.% Cond. D.0. D.0O.% Cond. D.O. 0.0.% Cond.

Depth (m) Temp. (C) ﬂana Ssturation (uS/cm) pH (S.U.) o.ms {m} Temp. (C} s..oe Saturation (uS/cm) pH (S.U) |Depth (m) Temp. (C) (mp}  Saturation (uS/om) pH(SU.)
0.0 243 832 157 78 213 866 168 77 0.0 89 0.9 855 124 77
0.5 2286 u.o 835 157 78 o.u 211 q.u 856 166 7.7 0.5 B9 99 85.3 124 7
1.0 218 78 89.5 157 7.7 1.0 211 786 85.7 1686 7.7 1.0 8.9 9.9 84.9 124 7.7
1.5 212 78 88.0 157 .7 15 211 76 845 166 78 1.5 89 9.9 84.7 124 77
20 211 18 85.7 157 1.7 20 200 15 828 188 76 20 89 9.8 B4.4 124 77
25 21.0 T4 84.2 157 78 25 20.7 72 794 185 76 25 89 0.8 844 124 77
an 21.0 74 833 157 76 30 207 7.2 198 185 76 30 89 9.8 84.3 124 7.7
as 21.0 7.3 81.7 157 78 35 2.7 7.2 797 168 76 as 8.9 0.8 84.1 124 7.7
40 208 72 814 158 78 40 20.7 71 M2 168 76 4.0 8.9 g8 843 124 7.7
4.5 208 71 79.0 158 78 4.5 20.7 7A 78.3 185 76 45 a9 9.8 84.1 124 77
30 208 70 783 156 78 5.0 207 7.0 782 168 76 50 89 9.7 835 124 7.7
85 20.8 3] 78.0 157 76 5.5 208 7.2 79.0 185 786 58 89 8.7 821 124 76
8.0 20.8 2] 774 156 1.5 8.0 27 7.0 78.5 185 76 8.0 89 9.7 830 124 78
6.5 208 7.0 78.7 157 1.5 8.5 207 7.0 78.1 184 78 a8 89 9.6 a7 124 78
7.0 207 69 e 157 1.5 7.0 20.7 70 7.2 185 78 70 89 96 821 124 78
7.5 207 6.8 757 157 75 75 20.7 8.9 76.7 185 76 75 89 9.6 819 124 78
8.0 20.7 6.7 749 158 1.5 80 206 6.9 770 185 78 8.0 8.9 9.5 81.7 124 76
a5 208 1) 4.1 157 15 85 2068 %"} 772 184 78 85 89 9.5 81.7 124 7.8
9.0 208 66 739 158 15 0.0 2048 8.9 771 164 76 9.0 89 9.5 ny 124 78
85 2068 ae 139 158 75 0.5 208 6.9 770 168 7.5 9.5 89 8.5 811 124 7.8
100 208 6.7 747 158 75 100 208 8.8 770 165 78 100 89 8.4 812 124 76
108 208 6.7 4.7 158 74 105 208 6.9 770 185 78 108 88 64 80.8 124 7.8
1.0 208 8.7 747 158 T4 1.0 208 8.9 76.7 185 78 1.0 89 04 806 124 7.8
15 206 6.7 751 159 75 1.5 208 8.6 768 185 78 15 a9 94 804 124 7.8
120 208 66 ne 157 75 120 20.5 8.9 75.0 185 78 120 89 8.3 80.1 124 78
128 208 Y] 742 158 74 125 205 6.8 750 184 76 125 89 8.3 799 124 78
13.0 208 87 744 158 74 130 205 6.8 751 185 76 13.0 a9 83 80.0 124 16
135 208 8.8 738 157 75 138 205 8.8 751 185 76 135 3.0 23 80.2 124 18
140 2086 6.8 732 158 75 14.0 205 8.7 751 185 78 14.0 8.9 9.4 80.3 124 18
14.5 205 8.5 2.7 158 75 14.5 205 6.6 78.0 164 7.5 14.5 8.9 04 80.5 124 78
15.0 205 8.5 2.5 158 74 15.0 205 6.9 78.0 185 75 15.0 89 8.4 808 124 78
15.5 205 65 721 150 74 155 205 8.8 75.0 184 75 15.5 89 94 80.5 124 76
18.0 20.5 8.5 720 158 74 18.0 20.% 8.8 74.3 185 75 16.0 89 08 a3s 125 76

18.5 208 85 72.4 158 74 185 205 6.8 5.7 185 7.5 18.5 89 9.8 827 124 7.6
16.8 20.5 8.4 714 160 74 17.0 20.5 6.8 75.0 185 7.6 17.0 89 28 a5 128 78
17.5 89 9.8 81.7 125 7.6
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Appendix B-7 FERC Project No. 2131020
Kingsford Hydroslectric Project
Vertical Profile Data -
14-Feb-02 30-Apr-02 16-May-02
Approximate air temp. -1.6 C Approximate air temp: 10C
Sacci Depth. 9.0 Time: 1415 No secci laken Time 1715 No Secci taken Tume: 1800
Windgs ver 4-7 mph overcest
D.0. D.0O.% Cond. D.O. 0.0.% Cond. D.0. 0.0.% Cond.

Depth |Temp. (C) (mg/) Saturation (uS/cm) Depth  Temp. (C) (mgf)  Ssturation (uS/om)  pH Depth  Temp.(C) {mg/)  Saturation (uS/om) pH
0.0 02 129 20,8 178 7.4 0.0 57 120 875 B8 76 0.0 8.2 1.2 99.9 87 75
05 0.2 129 804 178 74 05 57 1.9 972 87 76 05 8.0 1.0 97.2 86 75
1.0 0.2 128 89.7 179 7.4 1.0 57 1.8 96 8 88 76 10 81 10.8 956 86 15
1.5 0.2 127 a9 178 74 15 57 118 6.2 a7 76 15 9.0 10.7 94.6 86 1.5
20 0.2 127 89.1 178 T4 20 57 18 95.6 38 78 20 8.0 10.7 047 86 75
25 0.2 127 B8.9 179 T4 25 57 1.7 $5.0 87 75 28 8.0 10.7 94.0 85 75
30 0.2 128 88.6 179 74 3.0 57 16 54.5 87 75 30 $.0 108 93.8 85 7.5
3s 0.2 126 88.3 178 74 35 87 K] 84.2 86 76 35 8.1 10.6 93.9 86 75
40 0.2 126 868.2 178 7.4 4.0 57 15 830 87 75 4.0 8.2 10.5 929 8s 75
45 0.2 12.5 88.1 178 74 48 57 115 836 87 75 45 8.1 10.6 933 85 15
5.0 0.2 128 88.1 179 7.4 5.0 57 15 g3s 87 75 5.0 8.1 106 93.0 85 74
55 0.2 12.5 87.7 178 7.4 8.5 57 11.5 936 87 15 55 8.0 10.5 93.0 64 75
8.0 0.2 125 ars 179 7.4 6.0 57 1.5 96.5 88 75 6.0 $.0 105 934 86 75
6.5 0.2 125 87.7 179 7.4 8.5 57 11.4 93.4 88 75 83 9.1 105 94.1 85 7.5
7.0 0.2 125 87.7 178 7.5 7.0 57 11.4 §3.3 86 18 7.0 9.1 10.7 04.0 34 7.5
75 0.2 125 87.7 178 75 75 57 1.4 834 86 75 15 9.1 108 94.0 as 7.5
80 0.2 125 B7.7 178 75 8.0 57 14 93.3 86 15 80 R 10.5 $3.0 8s 7.5
85 0.2 125 87.4 179 75 85 8.7 1.4 929 86 75 85 9.1 105 92.7 85 75
8.0 0.2 125 87.6 179 1.5 90 57 1.4 928 85 1.5 9.0 R 105 93.2 86 15
0.5 0.2 125 87.6 178 7.5 9.5 5.7 1.4 927 88 75 935 9.1 105 3.0 34 75
9.8 0.2 124 ar.s 179 15 10.0 5.7 112 924 88 75 bottom

10.1 bottom
10.8
[ ]vionhighted depths- opening 1o intake forebay (0-10m)
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Appendix B-7 FERC Project No. 2131-020
Kingsford Hydroelectric Project
Vertical Profile Data -
§-Jun-02 20-Jun-02 2-Jul-02

Approximate s temp. 24 C Approximate air temp 29.4C Approximale air temp: 32 C

No secci taken Time: 1700 * Time: 1840 Time:1720

Variable southerly winds Sunny 20% clouds westerdy winds 4-7 mph 60-70 % clouds

8-12 mph hot and humid

D.O. D.0.% Cond. D.O. D.C.% Cond. D.O. D.0.% Cond.

[Depth__ Temp. (C) (mgf)  Saturation (uS/em) pH Depth _ Temp. (C) (mg#) _Saturation (uSicm) pH Depth _ Temp. (C) (mgh)  Satumtion (uS/cm) pH
0.0 15.7 a8 88.2 143 T4 0.0 211 86 98.8 129 7.8 0.0 28.4 18 102.% 143 7.9
0.5 158 8.5 ar1 143 T4 0.5 211 85 8786 128 75 0.5 259 71 89.6 140 78
1.0 156 8.4 88.5 142 T4 1.0 210 85 96.7 128 78 1.0 282 71 90 4 140 1.7
1.5 156 84 858 142 T4 15 210 33 843 127 75 15 257 68 858 138 76
20 156 8.4 854 142 75 20 209 82 4.0 127 78 20 2586 88 837 137 78
25 15.5 8.2 84.5 141 74 25 205 8.3 938 127 76 25 25.0 8.4 79.0 135 1.5
3.0 155 8.2 838 142 75 3.0 205 8.3 4.7 127 75 30 49 6.5 794 134 7.5
s 155 8.0 822 141 75 as 184 78 86.1 128 7.5 35 249 8.4 79.2 134 1.5
40 1585 8.0 824 140 75 40 18.2 7.8 85.0 123 75 40 249 6.4 79.0 134 T4
45 155 8.0 az1 i1 7.5 4.5 183 7.8 85.0 126 7.5 45 249 8.4 780 134 7.5
50 154 8.0 815 " 75 5.0 18.2 7.8 84.9 125 75 50 249 6.4 793 134 T4
55 15.5 790 81.0 141 75 55 183 7.8 84 4 128 74 55 249 6.4 78.6 134 T4
6.0 155 7.9 811 140 7.5 6.0 182 78 84.5 125 T4 6.0 24.9 6.4 705 134 74
8.5 155 1.8 8.1 141 7.5 8.5 183 78 84.8 125 T4 6.5 240 6.4 78.0 14 T4
7.0 158 79 808 141 75 7.0 18.2 78 84.3 125 7.5 7.0 248 8.3 772 133 74
75 155 79 81.2 141 7.5 7.5 18.2 78 84.4 126 T4 75 248 63 773 134 7.4
8.0 158 7.9 80.4 141 1.5 8.0 18.2 78 844 126 T4 80 248 8.3 771 134 74
85 154 78 80.4 141 1.5 85 18.2 7.8 84.5 126 7.5 8.5 248 83 76.8 14 7.4
9.0 154 79 8089 14 7.5 9.0 182 7.8 84.5 126 T4 90 248 6.3 76.5 134 7.4
9.5 155 79 309 141 1.5 0.5 182 7.8 84.9 126 T4 95 248 8.1 74.5 M 1.4
0.8 15.4 78 80.4 141 7.8 98 bottom 86 boitom

103
[ ]rughiighted deptns- opening to intske forebay (0-10m)
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Appendix B-7 FERC Project No 2131-020
Kingsford Hydroelectric Project
Verticail Proflle Data -
18-Jul-08 30-Jul-02 ;.?.mwn

Approximate air temp: 26 6 C Approximate air leamp 29 C Approximate air temp: 238 C

Sacci Depth: Tima: 1840 Secci Depih: Tune: 1800 Secci Depth. Time: 1815

Easterly Hght clouds 30% mostly calm sunny and hot 100 % overcast

4107 mph rain

D.O. D.0.% Cond. D.O. DO.% Cond. D.O. D.O.% Cond

Depth  Temp. (C) (mgf)  Saturation (uSicm) pH Depth  Temp. (C) (mgf)  Saturation (uS/cm) pH Depth _ Temp (C) (mgh) _ Saturation (uS/cm) pH
0.0 268 1.7 97.6 172 8.0 0.0 2798 75 96.7 170 19 0.0 236 7.5 83.9 148 7.8
05 8.7 7.3 92.3 169 8.0 0.5 27.4 73 94.0 189 79 05 237 74 87.1 147 7.8
10 254 68 86.0 168 8.0 1.0 255 75 §2.5 168 7.8 1.0 238 12 831 148 7.7
1.5 257 6.8 808 168 78 1.5 253 7.4 816 168 78 1.5 238 7.0 834 148 76
20 257 64 794 186 7.8 20 251 13 884 167 78 20 235 88 79.7 145 76
25 25.8 8.5 80.7 166 78 25 24.9 71 88.1 168 78 25 234 8.7 779 147 76
30 257 64 70.3 185 77 3.0 248 7.0 851 187 1.7 3.0 234 6.6 78.1 148 78
a5 258 63 78.7 164 7.7 KR] 24.7 7.0 85.2 167 1.7 as 23.2 6.6 76.5 15 7.5
4.0 256 6.3 778 1684 77 4.0 247 6.9 83.8 167 1.7 40 232 8.5 759 151 75
4.5 255 8.3 78.7 164 1.7 4.5 248 6.8 82.1 168 1.7 4.5 23.2 85 75.9 140 7.5
50 258 6.3 773 164 7.7 50 2486 8.7 825 168 7.7 5.0 23.2 8.5 76.2 151 7.5
59 258 8.2 76.7 1683 7.7 55 24.7 87 822 167 7.7 5.5 232 8.5 7598 131 7.5
8.0 255 8.2 781 182 7.7 6.0 248 8.7 80.7 187 13 8.0 23.2 8.4 756 153 7.5
. %] 255 6.2 768 164 1.7 6.5 245 X3 796 168 78 8.5 23.1 6.4 755 153 75
10 255 6.2 77.0 164 7.7 70 245 8.5 80.4 188 1.6 1.0 231 64 751 152 75
15 255 6.2 8.7 164 77 7.5 248 88 79.5 188 78 15 231 8.5 758 152 7.5
8.0 25.5 6.1 759 164 7.7 8.0 24.5 84 78.5 168 78 8.0 231 64 744 152 7.5
s 2585 62 75.9 164 7 85 24.5 6.4 78.3 168 7.8 85 231 6.4 74.8 153 15
0.0 255 8.1 75.4 183 78 8.0 24.5 64 78.5 168 7.8 9.0 231 64 74.5 1583 7.5
8.5 B4 8.1 754 164 78 85 245 6.4 179 168 7.7 95 230 6.4 743 158 15
10.0 254 8.0 74.3 184 7.8 100 245 8.4 778 168 7.7 10.0 229 6.3 73.0 152 7.8

T Jrugniigited depths- opening to intake forebay (0-10m)
1172672002 Page 3 of 4 2002 verticals xis Kingsford
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Unofficial FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#:

Appendix B-T FERC Project No. 2131-020
Kingsford Hydroelectric Project
Vartical Profile Dats -
29-Aug-02 12-Sap-02 17-0ct02
Approximale air temp. 29.4 C ADDrOXimate sir temp. 20 2 C Approximete gir temp. 5.9 C
no sece: Tma 1715 not taken Time: 1800 not laken Tima:1700
Westery winds 8-12 mph Blue Sky Clear Westerly winds 812 mph
D.0. DO.% Cond. D.0. DO.% Cond. D.O. D.O.% Cond.
Temp. (C) (mgA)  Saturation (uSicm) pH Depth __Temp. (C) (mg) _ Saturation (uS/em) pH Depth Temg. (C) (mph}  Saturation (uSicm) pH
0.0 238 89 1055 165 82 0.0 225 78 88.9 172 79 0.0 8.2 104 871 13 78
0.5 230 8.3 87.0 185 8.0 0.5 225 76 87.6 172 748 0.5 8.2 10.2 88.2 130 7.8
1.0 22.0 8.3 953 185 79 10 225 7.5 86.4 173 78 1.0 8.2 10.2 85.8 130 7.8
15 220 8.2 94.9 165 7.9 15 224 7.4 84.2 173 78 15 8.2 10.1 86.8 130 1.7
20 219 8.2 942 164 7.8 20 224 74 85.4 172 7.8 20 8.2 10.2 858 130 7.8
25 218 8.0 81.0 164 7.8 25 20.8 68 76.0 174 77 2.5 82 10.2 86.1 130 1.7
30 218 8.0 90.9 184 78 3.0 208 68 75.4 173 7.7 30 8.2 10.1 85.3 129 7.7
as 215 7.8 88.4 183 78 kX ] 20.8 68 755 174 7.7 38 82 10.1 85.1 129 17
40 213 74 83.1 184 78 40 208 68 749 174 7.7 40 a2 10.1 85.3 129 17
45 21.1 71 80.0 165 77 4.5 20.8 68 76.2 174 7.7 45 8.2 10.1 84.9 129 17
5.0 211 7.0 79.1 165 77 5.0 20.8 88 76.6 173 77 50 82 10.1 84.7 129 1.7
55 21.1 70 788 165 7.7 65 208 68 75.0 173 77 5.5 82 10.0 84.3 129 7.7
6.0 210 8.9 784 185 7.7 8.0 208 87 746 174 17 8.0 82 10.0 84.4 129 7.7
8.5 208 68 782 185 78 65 20.8 63 755 174 77 85 82 10.0 84.5 128 7.7
70 209 8.8 759 168 7.8 70 20.8 8.7 749 174 17 10 82 100 84.3 120 7.7
75 208 6.7 758 168 7.8 7.5 208 67 748 174 77 15 82 10.0 84.3 129 7.7
2.0 20.8 6.7 75.7 167 7.6 8.0 20.7 6.7 75.1 172 76 8.0 82 10.0 837 128 7.7
as 207 87 75.8 170 78 85 208 67 74.7 i 78 85 82 10.0 837 120 77
9.0 20.7 6.7 765 172 78 9.0 207 87 74.5 173 76 9.0 82 9.9 835 129 7.7
85 207 68 75.2 173 7.8 9.5 207 8.7 748 174 78 0.5 8.2 9.9 839 129 7.7
9.8 204 8.7 74.5 178 1.7 8.8 207 - 67 74.5 174 16
[ ]Highligited depths- opening to intake forebay (0-10m)
11/26/2002 Page 4 of 4 2002 verticals.xis Kingsford
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P-11831-015

Unofficial FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#:

Appendix B-8
Big Quinnesec Falls Hydrosiectric Project
Vertical Profile Data

FERC Project No. 1960-009

18- 2402 30002 15.A0g02
Approximale sif temp 20 8 C Approximate air temp:30C Appiroximale sk amp:23.8 C
Secdl Depth: Tane: 1730 Seccl Deptt 5.5 Septh 80-67° Time:1830 Secc Depth: 8 54 depth 80-87° Tume. 1700
Easierty Wi Couds 30% | westedy breeze sunny hot end humit WSW 8-12 mph 100 % clovds
410 7 mph loss than 5% clouds
DO  DO% Com. DO. DO.% Com. DO  DO.% Cond.
Oepth Temp. (C) (moh) Saturstion (uS/om) Depth Temp. (C) (mph) Saturation (uSlom) pH Depth Temp. {C) (mph) Sawrstion (uSiom) pH
00 %7 64 %05 7 77 00 269 76 CX) 174 K 00 738 7 Ty 152 77
05 %8 84 207 m 17 0s %8 14 4.1 m 8 05 28 71 848 162 16
10 23 63 784 170 11 10 21 68 360 170 8o 10 Y 7 8BS 152 18
15 261 84 800 170 18 15 255 67 835 170 19 185 ne 70 834 149 16
20 259 63 7 7 78 20 2.1 67 822 170 79 20 ns 69 a7 150 18
28 257 84 200 188 78 28 250 67 824 1 78 25 nr 68 810 150 5
3o 256 62 764 170 78 30 50 8/ 82.4 170 18 30 7T 87 7me 150 75
3s 255 81 781 180 78 a5 250 67 823 170 8 s a1 67 793 181 5
40 55 & 7508 169 78 40 250 68 a1 170 18 40 ns 1] 784 151 18
4 %55 80 44 168 18 s 240 66 a2 170 19 45 ns 68 779 151 5
50 253 89 780 189 75 50 49 (Y 80.4 170 8 50 n4 54 755 152 75
55 2.3 59 728 170 75 85 us 68 874 159 78 55 73 64 756 151 58
80 %3 59 720 170 75 60 49 67 014 170 18 80 n2 83 744 150 78
65 283 59 723 169 15 85 249 s 83 160 8 55 nz 63 742 150 78
70 %3 58 723 170 15 70 48 83 760 189 8 70 n1 a3 748 154 74
15 22 58 72 170 78 75 248 84 788 168 18 15 n 64 750 149 74
20 252 58 ns 170 18 a0 245 85 ny 168 17 00 n2 03 738 151 74
8s 252 586 086 m 15 85 45 &5 80,0 180 17 85 n2 53 74 150 74
00 252 s 712 170 15 920 245 &5 ™9 15 786 o0 22 83 743 150 74
s 52 87 702 170 78 85 245 e4 75 168 78 95 2 83 780 182 74
w0 | 251 58 701 189 15 100 | 244 a4 789 159 78 100 | 29 63 76 152 74
105 | 251 s 7. m 75 105 | 244 es e 168 78 s | 20 62 nr 152 74
"o | 29 58 708 170 75 10 | 244 a4 78 180 78 10 | 228 6.1 705 151 74
ns | 251 57 710 1 15 1S | o248 e4 74 169 78 1ns | zr 6.1 700 181 74
120 | 250 55 680 7 75 120 | 242 a3 780 18 T8 120 | =27 58 e 151 74
128 | 249 54 a8 170 75 125 | 242 83 .7 168 78 125 | 2 5.1 M1 152 74
130 | 207 5.1 628 m 74 130 | 242 a3 59 163 18 ne | =7 60 700 150 74
135 | 248 52 034 172 74 15 | 27 48 57.9 170 15 135 | 27 €0 898 151 74
140 | 244 40 504 173 13 4o | 233 43 518 M 74 140 27 00 006 152 74
145 | 20 30 3.0 177 13 1us | 22 a2 50.1 172 74 s a? 59 9.1 151 74
180 | 23 22 202 179 72 150 | 22 g s m 73 18.0 27 80 oa.3 152 74
155 | 22 14 198 181 72 155 | 21 38 “"s 175 73 15,5 27 59 682 152 74
180 | 23 12 49 188 72 10 | 21 33 »2 170 73 180 | 27 59 9.1 181 14
168 | no0 07 2 189 12 1es | 230 3 a0 176 73 185 27 59 60.2 151 74
170 | =z 04 a9 180 72 170 | 20 30 %4 7 13 12.0 2 59 0.0 151 74
175 | 227 03 28 195 71 175 | 229 22 209 180 13 175 n? 00 878 151 74
1o | 228 03 2 198 T 1wo | 220 17 208 182 72 100 | =xe 59 688 181 74
182 | botom s | 28 13 182 184 12 185 2e 59 68.4 152 74
wo | 227 07 104 187 7 190 e 59 886 181 74
195 | 228 04 4s 4 A
197 | botom
" Jrughigiwed depihs- Opening 1o intaske penstocks on headworks (25-10 m)
11262002
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Results of Ambient Air, Precipitation, and
Flow Analyses;
Possible Factors Contributing to
Low Dissolved Oxygen Discharges at
Peavy Falls Project

Peavy Falls Hydroelectric Project —- FERC No. 1130-000

November 27, 2002
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Iron Mountain Weather Data Table C- 1 FERC Project No.
11830-000

jan feb mar apr may jun jul aug sep act nov dec

Year 1993 .

Monthly Precipitation 1.43 0.05 0.38 2.93 5.45 546 2.21 375 3.26 1.97 17 0.56

Monthly Mean Temperature 13.7 16.1 292 382 53.1 60.4 67.9 67.4 521 423 28.6 20.9

Year 2000

Manthly Precipitation 1.85 1.48 2.18 2.6 217 4.47 6.07 4.26 8.12 0.76 231 1.2

Monthly Mean Temperature 118 19.7 358 399 56.5 62.1 65.8 65.9 56.3 48.7 336 11.1

Year 2001

Monthly Precipitation 1.3 1.46 0.63 2,73 3.41 .64 1.97 1.59 3.39 245 217 1.22

Monthly Mean Temparature 18.9 14.8 27.2 44.7 56.7 84.2 67.9 70.2 57.2 44.8 411 278

Year 2002

Monthly Precipitation 0.24 1.78 3.09 4.23 3.85 3.53 3.88 39 3.55

Monthly Mean Temperature 238 248 224 37.5 486 653 73.1 67.2 60.7

peavy 93 and 2001 .xis 1172712002
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Figure C- 3

Peavy Falls Flow Years 1993 and 2002
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FERC Progject No.
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Flow in CF3

Figure C-4
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Figure C-4
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