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DOUGLAS W. RAMSEY, being sworn upon oath, deposes and states as follows:

I My name is Douglas W. Ramsey. I am over the age of eighteen (18) years old, and
the matters contained in this affidavit are based on my personal knowledge.

2 I am a Research Scientist at the Rangen Aquaculture Research Center (“Research
Hatchery”). I have been employed by Rangen for about twenty-five years. The matters
contained in this affidavit are based on my personal knowledge.

& I am familiar with how water flows are measured at the Research Hatchery.
Attached hereto as Exhibit A is a true and correct copy of the written procedure that Rangen has
implemented concerning the measurement and calculation of water flows.

4. Dan Maxwell, a fish culturist at the Research Hatchery, is responsible for
physically taking water flow measurements at the Research Hatchery. Mr. Maxwell takes water
flow measurements weekly at two locations (see Maxwell Affidavit in Support of Motion for
Partial Summary Judgment) and records those measurements on a notepad. Mr. Maxwell then
converts the measurements from inches into cubic feet per second using the chart that Rangen
has implemented (see Bates RANGENO013292 attached as Exhibit A). Mr. Maxwell then records
the measurements in cubic feet per second on a Hatchery Water Measurements chart. A true and
correct copy of the 2012 Hatchery Water Measurements chart as it existed in July 2012 is
attached hereto as Exhibit B.

5. Since approximately 2002 when the last Research Hatchery manager left Rangen,
I have periodically reviewed the Hatchery Water Measurements chart such as Exhibit B and put
the data into a spreadsheet. Rangen developed the spreadsheet to keep track of its water flows at
the Research Hatchery over time. In the past, the Research Hatchery manager was responsible
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for updating the spreadsheet. I was assigned that responsibility in approximately 2002 when the
last Research Hatchery manager left the facility. Exhibit C is a true and correct copy of the
Weekly Total Flow spreadsheet as it existed in November 2012. Exhibit D is a true and correct
copy of the Monthly Total Flow spreadsheet as it existed in November 2012.

FURTHER YOUR AFFIANT SAYETH NOT.

DATED this 7% _day of January 2013.

.-)‘ 7 P
e Oy C’ i Mooy
Douglas W.Ramsey {

SUBSCRIBED AND SWORN to before me this Z day of January 2013.
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CERTIFICATE OF SERVICE
The undersigned, a resident attorney of the State of Idaho, hereby certifies that on the

day of January, 2013 she caused a true and correct copy of the foregoing document to be

served by email and first class U.S. Mail, postage prepaid upon the following:

Original: Hand Delivery o
Director Gary Spackman U.S. Mail o
Idaho Department of Water Facsimile mi
Resources Federal Express a
P.O. Box 83720 E-Mail o
Boise, ID 83720-0098

Deborah.Gibson@idwr.idaho.gov

Garrick Baxter Hand Delivery a
Chris Bromley U.S. Mail mi
Idaho Department of Water Facsimile o
Resources Federal Express 0
P.O. Box 83720 E-Mail a
Boise, Idaho 83720-0098

garrick.baxter@idwr.idaho.gov
chris.bromley@idwr.idaho.gov

Randall C. Budge Hand Delivery i
Candice M. McHugh U.S. Mail i
Thomas J. Budge Facsimile o
RACINE, OLSON, NYE, BUDGE | Federal Express O
& BAILEY, CHARTERED E-Mail o
P.O. Box 1391

101 South Capitol Blvd, Ste 300

Boise, ID 83704-1391

Fax: 208-433-0167

rcb@racinelaw.net

cmm(@racinelaw.net

tib(@racinelaw.net

Sarah Klahn Hand Delivery w
Mitra Pemberton U.S. Mail i
WHITE & JANKOWSKI Facsimile ]
Kittredge Building, Federal Express o
511 16th Street, Suite 500 E-Mail o
Denver, CO 80202

sarahk(@white-jankowski.com
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mitrap(@white-jankowski.com

Rexburg, ID 83440
jrighv(@rex-law.com
herickson@rex-law.com
rwood@rex-law.com

Dean Tranmer Hand Delivery o
City of Pocatello U.S. Mail m]
P.O. Box 4169 Facsimile o
Pocatello, ID 83201 Federal Express O
dtranmer(@pocatello.us E-Mail m]
John K. Simpson Hand Delivery 0
Travis L. Thompson U.S. Mail 0
Paul L. Arrington Facsimile 0
Barker Rosholt & Simpson, L.L.P. | Federal Express o
195 River Vista Place, Suite 204 E-Mail o
Twin Falls, ID 83301-3029

Facsimile: (208) 735-2444

tt@idahowaters.com

iks@idahowaters.com

C. Thomas Arkoosh Hand Delivery o
Arkoosh Eiguren U.S. Mail o
P.O. Box 2900 Facsimile o
Boise, ID 83702 Federal Express m]
Tom.arkoosh@aelawlobby.com E-Mail o
W. Kent Fletcher Hand Delivery |
Fletcher Law Office U.S. Mail o
P.O. Box 248 Facsimile O
Burley, ID 83318 Federal Express o
wkf@pmt.org E-Mail o
Jerry R. Rigby Hand Delivery |
Hyrum Erickson U.S. Mail i
Robert H. Wood Facsimile o
Rigby, Andrus & Rigby, Chartered | Federal Express o
25 North Second East E-Mail m]
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RANGEN AQUACULTURE RESEARCH & HATCHERY SERVICE CENTER

SOP #800.1  Rangen Hatchery Water Measurements and Flow Calculations

SCOPE AND PURPOSE

The following procedure describes methods to measure and calculate Billingsley Creek water flowing
through the Rangen Hatchery. The procedure may be used throughout the year.

References: Woods, James. Diseases of Pacific Salmon. Their Prevention and Treatment. State
of Washington, Department of Fisheries, Hatchery Division. Third Edition, January
1979, p 75.

PPE Reguired: None required.

Measurement Locations

Water measurements are made (1) inside the Rangen Aquaculture Research Center (RARC) building
where experimental tanks may be used for feeding trials and rearing troughs are used for the early
life stages of rainbow trout (RBT) production and (2) outside on the dam boards of the top section of
raceways being used for trout production (middle and lower block of raceways only) and the
uncaptured flow running over the dam used to create the "lodge pond". The upper block of raceways
(fingerling ponds) discharges its effluent to the middle block (large raceways) where the water
measurement is made. Water measurements are also performed on dam boards of the lower biock
(CTR raceways). Historically, the flows through the CTR raceways and over the lodge pond dam are
combined to determine the reported total facility flow.

Equipment: A permanently mounted flow regulator is used far each tank employed in the feeding
trials performed at RARC. Calibrated sight gauges are also attached to each hatchery trough inside
RARC where RBT egg hatching and early rearing occurs. A 2-inch metal yardstick is used to
measure all water depths going over dam boards of the outside raceways in use af the time and the
lodge pond dam. Measurements are made with the yardstick to the nearest 1/8 inch.

Water Measurement and Flow Determination for RARC (Inside) Uses

(1) Read the water level of each haiching trough sight gauge in use and refer to the flow diagram
in the hatching room (Appendix 1) to determine the gallons per minute (gpm) flow. Use the
left hand scale of the diagram for the short period of time when the inflow is capped with a
smaller hole drilled in the cap for increased water pressure. This is necessary to utilize more
of the sight gauge after newly hatched fish have been placed in troughs and low water flows
are used. The right hand scale is used when the inflow is not capped. Add all the flows in
gpm together and divide by 448.8 to determine cubic feet per second (cfs) water flow through
that system (448.8 gpm equals one cfs of flow).

(2) Count the 55 gallon drums in the RARC greenhouse in use and multiply the total number by
2.0 gpm and divide by 448.8 to determine total cfs flowing through that system.

(3) Count the 200 galion tanks in the RARC greenhouse in use and multiply by 11.5 gpm and
divide by 448.8 to determine total cfs flowing through that system.

(4) Combine the flows in cfs from the three systems to determine total flow for the RARC
building.

Page 1 of 2 EXHIBIT A
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SOP #900.1 — Rangen Hatchery Water Measurements and Flow Calculations

Water Measurement and Flow Determination for Rangen Hatchery (Outside) Uses

(1) Measure and record the water depth flowing over the dam boards (top section only) of each
raceway in use (large and CTR raceways only) and lodge pond dam with the metal yardstick.
Place the yardstick facing into the water flow (Idaho Department of Water Resources
recommendation) at the upstream edge of the top dam board and note the water level to the
nearest 1/8-inch. Each raceway section has either two sets of dam boards (large raceways)
or three sets of dam boards (CTR raceways) to be measured. Total the measurements for a

raceway section in inches. The lodge pond dam has only one dam board set to be
measured.

(2) Refer to the Rangen flow table (Appendix 2) to determine the flow for each measurement in
cfs by going across the table from the total depth measurement of all dam boards of a
raceway section shown on the left to the appropriate column (raceway block - shown at the
top). For example, a 5.0-inch measurement on a large raceway (LG RW) shows 3.05 cfs of
flow through that section of large raceway. A 2.0-inch measurement on the lodge pond dam
(DAM) shows 0.78 cfs of flow. The Rangen flow table was derived from an adaptation
depicted in "Diseases of Pacific Saimon, Their Prevention and Treatment by James Wood.
Table 4 (Appendix 3) in that publication has been combined with the total length of the
specific premeasured weirs (dam boards) for the raceway to result in a cfs determination for
that raceway (block-specific).

(3) Combine the flows in cfs from all the CTR raceways and lodge pond dam to determine total
flow for the Rangen facility. Note: Water being used for the RARC building will also be
measured outside since it is reused in the raceways. Therefore, RARC building water is not
added for total facility usage. At certain times of the year, surface water spills over the rim of
the canyon above the Rangen facility and ultimately contributes to the flow measured over
the lodge pond dam. However, this flow is a very small percentage of the total facility flow. It
will occur due to spring runoff (snowmelt and spring rains) and irrigation runoff during the
summer.

(4) Submit the total facility flow information to the Aquaculture secretary at the mill in Buhl, Idaho
(required and reported monthly), the Environmental Protection Agency through the NPDES
Discharge Monitoring Report (required and reported monthly), and to the Idaho Department
of Water Resources (required weekly and reported annually).

Prepared by:____ ¢ I l«%_{:d Qﬂﬂp«, Date: 5 dcfifenadoc

Approved by: Date:

Effective Date: <& O cTofe~ Aeo bk Revision:
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Aflﬂmchx 2. Sol Yeo| f\’“"j"‘f» ["’mlf‘cf\f':) w"‘f{(‘“/"\ﬂ; Swrements md Flovi Calculatons

_INCHES | LG RW CR sM || DAM
1 0 0.25 0.33 0.23 0.28
1 1/8 0.30 0.40 0.27; 0.33
1 1/4 i 0.35 0.47 0.31: 0.39
1 3/8 | 0.41 0.54 0.36: 0.45
1 1/2 | 0.47: 0.61 0.41 0.51
1 5/8 0.52: 0.69 0.47: 0.57
1 3/4 0.59 0.77 0.52 0.64
1 7/8 0.65 0.86 0.58 0.71
2 0 0.72 0.95 0.64: 0.78
2 1/8 0.79 1.04 0.70 0.86
2 1/4 0.93 1.22 0.82 1.01
2 3/8 1.00! 1.32 0.89: 1.09
2 1/2 1.08 1.42 0.96 1.18
2 5/8 1.16 1.53 1.03 1.26
2 3/4 1.24 1.63 1.100 @ 1.35
2 7/8 1.32 1.74 147 1.44
3 0 1.40 1.85 1.24 1.53
3 1/8 1.48 1.96 1.32 1.62
3 1/4 1.57 2.07: 1.40 1.72
3 3/8 1.66 2.19 1.47 1.81
3 1/2 1.75 2.31 1.55 1.91
3 5/8 1.84 2.43 1.63 2.01
3 3/4 1.93 2,55 1.72 2 11
-3 7/8 2.12 2.80 1.89 2.32
4 0 2.22 2.93 1.97 2.43
4 1/8 2.32 3.06 2.06 2.53
4 1/4 2.42 3.19 2.15 2.64
4 3/8 2.52 3.3 | 2.24 2.75
4 1/2 2.62 3.46 2.33 | 2.87
4 5/8 2.73 3.60 2.42 2.98
4 3/4 2.83 3.74 2.52 3.10
4 7/8 2.94 3.88 2.61 3.21
5 0 3.05 4.02 2.71 3.33
5 1/8 3.16 4,17 2.80 3.45
5 1/4 3.27 4.31 2.90 3.57
5 3/8 3.38 4.46 " 3.00 3.69
5 1/2 3.49 4.61 3.10 3.82
5 5/8 3.61 4.76 3.20 3.94
5 3/4 3.72 4.92 3.31 4.07
5 7/8 3.84 5.07 3.41 4.20
6 0 3.96 5.23 3.52 4.33
. 6 1/8 4.08 5.38 3.62 4.46
6 1/4 4.20 5.54 3.73 4.59
6 3/8 4.32 5.70 3.84 4.72
6 1/2 4.44 5.86 3.95! 4.86
6 5/8 4,57 6.03 4.06 4.99
6 3/4 4.69 - 6.19 417 5.13

' 6 7/8 4.82 6.36 4.28 EXHIBIT A
* [Ftabie adjusted for measurement over 2" boards
RANGENG(13292
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Table 4

DISCHARGE IN CUBIC FEET PER SECOND (cfs) AND
GALLONS PER MINUTE (gmp) OVER SHARP-CRESTED
WEIRS, BY THE FRANCIS FGRMULA: Q = 3.33 H3/2

{Adapted - from King's ‘Handbook of Hydraulics”, 4th ed., Table 36)

Depth on Discharge per
Crest Foot of Weir Crest
(inches) cfs gpm
1/2 .03 13
3/4 .05 24
1 .08 36
1/4 A1 50
1/2 .15 66
3/4 .19 83
2 23 102
1/4 27 122
1/2 32 142
3/4 .36 164
3 42 187
1/4 A7 211
1/2 53 236
3/4 58 262
4 .64 287
1/4 .70 315
1/2 bl 343
3/4 .83 372
5 .90 402
1/4 97 433
1/2 1.03 463
3/4 1.10 495

The above table is to be used for measuring the dis-
charge of water over damboards or other similar weirs.
For practical purposes the width of a damboard fits the
description of a sharp-crested weir. The discharge must
be free falling to use this table. In practice the depth
on the weir crest is measured to the top of the curl
(see diagram) on the leading edge of a yardstick when
the yardstick is placed on the leading edge of the top
damboard. After measuring the depth on the crest, refer
to the table and muitiply the flow in gpm by the
length of the weir in feet.

Example: A weir is 41 inches long and the depth
on the crest is 1 3/4 in.

The flow is:
3.42 X 83 = 284 gpm
(41 inches = 3.42 feet)
CONFIDENTIAL
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Depth on Discharge per
Crest Foot of Weir Crest
(inches} cfs gom
6 1.18 528
1/4 1.25 562
1/2 1.33 596
3/4 1.41 631
7 1.48 665
1/4 1.56 702
1/2 1.65 738
3/4 1.73 776
8 1.81 814
1/4 1.80 853
1/2 1.98 890
3/4 2.07 930
9 2.16 971
1/4 2.25 1,012
1/2 2.35 1,053
3/4 2.44 1,096
10 253 1,136
1/4 2.63 1,179
1/2 273 1223
3/4 282 1,268
11 2.92 1,312
1/4 3.03 1,358
1/2 3.12 1,401
3/4 3.23 1,448
12 333 1,495
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Rangen Research Hatchery - Weekly Total Flow (CTR + Dam) Measurements

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1996
Week 1 28.5 26.0 245 235 18.5 19.2 16.4 18.9 36.3 34.7
Week 2 27.8 24.2 24.3 23.0 17.3 16.5 18.1 20.9 26.7 358 34.3
Week 3 27.1 246 23.0 22.8 20.2 16.8 176 20.2 31.4 34.8 36.1 33.3
Week 4 254 24.8 232 22.5 21.8 14.2 16.7 23.0 29.0 35.9 34.9 326
Week 5 259 19.7 19.2
Average 27.0 249 23.7 223 19.4 16.7 17.0 20.7 29.0 35.3 35.8 ag7
1997 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week 1 31.8 29.2 30.9 28.4 26.7 25.1 27.7 25.1 44.0 41.6
Week 2 325 30.0 304 27.0 227 25.7 23.6 28.6 32.0 43.7 40.6
Week 3 316 30.5 29.5 27.2 22.4 27.1 259 20.7 32.9 42.9 43.5 39.5
Week 4 316 29.9 29.1 24.0 24.1 26.6 24.5 27.9 359 43.5 421 38.6
Week 5 304 24.4 39.4 372
Average 316 299 30.0 26.2 24.0 26.1 254 27.8 35.0 43.2 43.3 39.5
1998 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week 1 37.1 34.3 321 29.4 22.9 31.2 24.7 23.4 26.8 42.3 40.6
Week 2 36.8 334 31.2 29.2 23.7 29.4 24.4 25.5 42.6 394
Week 3 35.9 34.0 30.4 29.0 28.0 29.3 21.1 252 32.9 41.2 414 37.8
Week 4 345 329 30.2 26.2 30.0 29.9 221 243 354 414 41.2 43.5
Week 5 24.3 23.5 39.2 36.2
Average 36.1 336 30.9 276 26.2 29.9 23.1 24.6 33.6 41.3 41.9 39.5
1999 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week 1 36.2 340 33.5 27.3 25.9 244 21.3 21.3 24.8 34.3 31.2 34.3
Week 2 36.8 336 31.9 25.9 26.1 26.5 18.1 19.3 26.5 356 21.7 33.56
Week 3 33.3 30.1 256 24.6 24.5 18.4 20.6 37.0 314 325
Week 4 29.6 27.1 22.7 214 22.3 20.6 23.2 326 374 31.8 325
Week 5 26.8 242 317
Average 36.5 32.6 29.9 25.4 24.5 244 19.9 211 28.0 36.1 29.5 33.2
2000 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week 1 32.0 29.6 28.9 25.2 16.4 18.0 16.2 227 26.3 318 36.1 30.9
Week 2 32.3 29.2 30.1 247 18.1 18.2 15.1 18.8 28.0 34.5 34.7 30.3
Week 3 31.5 28.5 28.5 20.7 21.3 20.1 16.7 18.6 26.9 354 35.0 29.2
Week 4 30.9 29.8 29.1 20.4 23.3 18.5 212 216 33.8 30.0 27.6
Week 5 25.9 22.6 24.2
Average N7 29.3 28.5 227 20.3 18.7 17.3 212 271 33.9 34.0 295
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2001
Week 1
Week 2
Week 3
Week 4
Week 5
Average

2002
Week 1
Week 2
Week 3
Week 4
Week 5
Average

2003
Week 1
Week 2
Week 3
Week 4
Week 5
Average

2004
Week 1
Week 2
Week 3
Week 4
Week 5
Average

2005
Week 1
Week 2
Week 3
Week 4
Week 5
Average

20086
Week 1

Jan
27.6
27.2
27.2
26.7
26.2
27.0
Jan
20.5
20.0
19.8
19.9

201
Jan
16.9
16.8
16.2
16.1

16.5
Jan
152
14.8
14.5
13.9

14.6
Jan
12.6
125
12.3
11.9
1.5
121
Jan
13.6

Feb
26.1
22.7
23.4
24,6

242
Feb
19.1
18.4
18.1
18.1

18.4
Feb
16.0
15.1
14.9
14.4

5.1
Feb
13.4
13.56
13.2
13.1

13.3
Feb
11.6
11.6
11.3
11.0

11.4
Feb
12:7

Mar
24.2
23.3
22.5
222

23.1
Mar
17.4
17.6
17.0
171

gl
Mar
14.6
13.8
13.7
13.6
13.5
13.8
Mar
13.3
135
13.4
12.6
12:7
13.1
Mar
11.2
10.9
11.3
10.8

i 1
Mar
12.3

Apr
21.8
22.5
21.3
19.6

21.3
Apr
16.4
15.9
15.5
15.4
13.1
15.3
Apr
13.2
12.5
13.0
12.7

12.9
Apr
1.8
12.2
11.3
11.6

.4
Apr
11.4
11.5
113
117

1.5
Apr
12.8

May
17.7
18.1
16.3
156.3
17.0
16.9
May
12.0
12,5
13.5
12.0

12.5
May
12.9
13.0
12.8
12.9

12.9
May
11.3
1.0
10.9
11.8
12.1
11.4
May
144
10.9
11.8
11.8
11.6
11.4
May
12.6

Jun
1.2
13.3
14.3
12.4

12.8
Jun
11.3
11.8
12.1
11.7

1.7
Jun
13.0
12.8
12.5
12.7
12.3
12.7
Jun
12.3
12.5
12.1
12.0

12.2
Jun
11.8
147
115
11.0

11.5
Jun
12.0

Jul
13.8
14.2
12.3
12.4

13.2
Jul

10.9
11.0
106
10.8
110
10.9
Jul

11.9
12.0
11.0
11.6

11.6
Jul
12.1
12.3
11.3
1.7

11.8
Jul
11.5
10.9
11.2
9.8

10.8
Jul
12.4
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Aug
13.7
15.2
14.5
16.6

14.8
Aug
10.1
11.2
11.3
11.4

11.0
Aug
11.3
12.0
12.3
12,5

12.0
Aug
12.0
112
1.7
11.9
12.4
11.8
Aug
9.7
0.9
10.6
11.3
11.6
10.6
Aug
12.9

Sep
17.9
18.2
18.2
18.8

18.3
Sep
12.3
13.0
14.5
174
19.2
16.2
Sep
12.9
13.8
154
16.3
15.9
14.8
Sep
12.1
18.3
13.2
13.6

13.1
Sep
1.4
11.8
129
13.3

12.4
Sep
161

Oct
20.0
22.8
24.4
256
25.0
236
Oct
20.3
215
21.2
21.1
20.9
21.0
Oct
16.7
18.5
19.2
18.8

18.3
Oct
14.9
13.8
14.3
14.6

14.4
Oct
14.4
156.3
16.1
16.6
16.1
18,7
Oct
19.0

Nov
24.5
24.2
23.7
23.8

24.0
Nov
215
21.5
20.7
20.6

21.1
Nov
19.2
18.2
17.8
17.56

18.2
Nov
14.2
14.0
13.5
13.6
13.3
13.7
Nov
15.6
15.7
14.6
14.1

15.0
Nov
20.7

Dec
22.0
227
22.2
21.6
21.0
21.9
Dec
19.6
18.8
19.2
19.0
17.9
18.9
Dec
170
16.7
16.2
16.5
15.9
16.1
Dec
12.9
12.9
12.7
12.6

12.8
Dec
14.9
14.1
13.7
13.6

14.1
Dec
18.1




Week 2
Week 3
Week 4
Week 5
Average
2007
Week 1
Week 2
Week 3
Week 4
Week 5
Average
2008
Week 1
Week 2
Week 3
Week 4
Week 5
Average
2009
Week 1
Week 2
Week 3
Week 4
Week 5
Average
2010
Week 1
Week 2
Week 3
Week 4
Week 5
Average
2011
Week 1
Week 2
Week 3

13.0
13.1
13.5
12.8
132
Jan
16.3
8.7
15.9
15.6
14.8
15.7
Jan
17.4
16.9
16.2
15.9

16.6
Jan
14.5
14.4
14.0
13.2

14.0
Jan
14.8
14.1
14.7
14.2

14.4
Jan
15.7
15.3
15.0

12.4
12.5
12.6

12.6
Feb
16.1
16.1
14.0
14.2

14.6
Feb
15.9
15.2
15.0
14.6

16.2
Feb
134
13.3
13.3
13.0

13.2
Feb
14.2
13.8
133
13.0

13.6
Feb
14.2
13.9
13.8

12.6
12.9
12.8

126
Mar
13.7
18.7
14.1
13.6

13.8
Mar
14.7
14,0
14.0
13.9
14.0
14.1
Mar
12.9
12.2
12,8
127
12.6
12.6
Mar
12.6
12.7
12.3
12.6
1.8
12.4
Mar
13.8
134
13.4

12.8
12.8
12.7

12.8
Apr
13.6
13.2
13.2
13.2
13.6
13.4
Apr
13.7
13.8
13.0
13.0

13.4
Apr
12.3
12.0
11.8
11.6

11.9
Apr
12.2
122
5.7
11.9

12.0
Apr
13.2
136
12.6

10.7
11.3
11.6
11.9
1.6
May
13.7
13.6
13.5
13.9

13.6
May
13.0
12.3
12.2
12.7

12.6
May
114.3
118
10.2
10.9

11.0
May
11.8
11.7
11.7
12.4
12.3
11.9
May
13.0
12.2
12.8

11.8
12.4
12.5

12.2
Jun
13.8
14.2
14.0
13.4

13.8
Jun
12.8
12.9
13.1
12.9
11.2
12.6
Jun
10.7
9.3
12.0
12.5

1.1
Jun
12.6
13:3
12.9
2.1

12.7
Jun
13.6
13.5
13.4

115
114
114
121
11.8
Jul

13.1
12.7
12.6
12.6
12.8
12.8
Jul

1.2
11.4
11.4
11.4

11.4
Jul
11.8
117
i be D84
11.7

11.7
Jul
12.0
11.6
11.3
11.8

1.7
Jul
12.4
12.8
12.3
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12.8
12.9
13.8

13:1
Aug
11.4
11.6
12.3
12.0

11.8
Aug
1.7
10.9
11.6
12.4

11.7
Aug
11.5
121
12.1
12.6
13.1
123
Aug
11.7
11.9
123
12.3
12.8
124
Aug
11.8
12.6
12.6

15.7
18.2
19.3

17.1
Sep
14.8
15.6
17.2
19.0

16.7
Sep
12.2
12.8
13.8
14.5
15.1
13.7
Sep
13.5
14.7
14.8
156

14.6
Sep
132
13.6
14.4
15.4

14.1
Sep
13.0
13.2
14.4

206
22.0
21.9
21.5
21.0
Oct
20.0
20.7
21.6
22.2
221
21.3
Oct
121
18.1
18.8
18.5

18.1
Oct
17.4
18.2
191
17.7

18.1
Oct
16.0
17.2
18.0
19.2

17.6
Oct
16.5
18.7
206

19.6
18.1
18.7

19.5
Nov
20.1
20.6
20.8
20.5

205
Nov
18.2
17.9
17.3
16.5

17.85
Nov
18.0
17.1
17.2
16.9
185
17.2
Nov
19.0
19.1
18.5
176
18.3
18.5
Nov
219
21.8
21.8

18.0
17.6
16.9

17.6
Dec
20.3
19.9
19.2
177
18.1
19.0
Dec
15.9
156.6
15.4
15.2
156.2
15.4
Dec
16.3
16.5
16.2
16.56

16.1
Dec
17.6
16.1
16.3
16.7

16.4
Dec
19.9
18.2
17.3




Week 4
Week 5
Average
2012
Week 1
Week 2
Week 3
Week 4
Week 5
Average

14.6
13.8
14.9
Jan
16.2
18.7
15.4
15.5
13.8
15.3

13.5

13.8
Feb
13.7
13.7
13.4
131

13.6

13.3

13.5
Mar
13.2
12.7
14.4
12.9

13.3

13.0

13.1
Apr
12.8
12.5
12.6
12.2
12.0
12.4

13.1
12.6
12.7
May
12.5
12.5
12.0
12.0
12.6
12.3

12.9

13.3
Jun
12.6
13.4
12.5
12.3

127

12.0

o3
Jul

123
12.0
11.8
11.6
12.0
11.9
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12.2
12.4
12.3
Aug
12.0
12.0
12.3
128

12.3

15.5

14.0
Sep
134
13.4
14.2
16.2

14.1

21.3
22.3
19.9
Oct
16.6
18.0
19.3
19.9
20.1
18.8

20.5

21.8
Nov
19.4
19.3
20.3

NA

19.7

16.3

18.2
Dec
19.6
18.9
18.8

19.1




Rangen Research Hatchery, total flow rneasurernents ‘ - e p
Year Jan | Feb | Mar | Apr | May | Jun | Jul Aug [ Sep Oct Nov | Dec Average |
CTR + Dam measurements, average for the month N S |
1966 | 6522 | 482 | 449 385 | 342 | 454 51.3 532 @ 624 | 69.9 | 584 | 492 || 507
1967 = 43.9 393 | 334 | 36.6 376 | 474 | 490 | 529 589 | 694 | 674 | 643 50.0
| 1968 | 628 | 468 | 412 | 360 | 368 | 450 | 505 | 589 682 682 | 665 | 631 | | 527
| 1969 508 | 434 382 | 334 | 343 | 455 | 496 | 585 659 | 66.9 & 647 57.2 - 507 |
1970 498 | 427 42.0 | 347 | 345 | 425 | 503 | 594 | 660 | 693 | 633 | 60.0 512 |
1971 502 | 412 [ 391 37.2 40.5 = 434 610 | 605 | 648 | 737 | 70.2 634 629
1972 | 551 | 481 43.0 406 | 459  58.1 610 | 673 | 739 761 | 682 | 667 | 587
1973 | 57.9 | 491 | 462 376 | 396 | 42.1 531 | 551 | 578 | 658 | 616 | 653 | | 518
1974 | 441 | 465 | 411 | 358 344 | 434 | 471 | 550 | 592 | 696 | 628 | 579 . 497
1976 | 430 | 399 | 328 | 335 | 373 | 395 | 432 | 519 | 556 | 579 | 56.2 | 583 | | 458
| 1976 | 50.0 | 443 | 411 33.1 35.9 380 | 395 | 472 564 | 616 | 587 530 | | 466
1977 | 471 | 395 37.7 362 | 326 37.0 | 349 | 339 379 | 389 | 424 | 378 || 379
1978 | 33.3 294 301 | 283 | 276 | 273 279 | 336 | 499 | 428 | 403 365 | 339 |
1979 | 344 | 303 | 293 245 | 203 | 254 | 271 | 361 | 478 477 | 422 38.3 | 33.8
1980 346 | 317 | 275 258 | 227 309 | 327 | 345 | 378 474 | 411 | 349 || 335
1981 311 26.7 224 237 | 200 | 215 | 2765 | 333 | 370 39.1 | 410 | 341 | 29.8
1982 30.6 301 | 297 | 247 241 | 230 | 290 | 331 | 428 | 467 | 476 | 419 || 336 |
1983 37.0 331 | 323 28.2 303 | 20.0 | 351 | 4341 475 | 519 486 | 467 | | 386 |
1984 | 41.0 40.1 374 @ 336 31.5 350 | 379 | 421 429 | 476 | 458 | 441 || 399 |
1985 | 402 | 383 | 361 | 345 31.7 310 | 329 | 453 | 489 | 520 4941 425 402 |
1986 | 378 | 365 | 348 | 324 34.3 34.2 382 | 496 | 526 | 556 @ 515 48.9 422
1987 | 433 | 382 | 361 | 307 | 301 35.5 372 | 452 | 456 523 474 | 453 | 4086
1988 | 37.6 339 | 308 | 276 | 27.7 30.1 209 | 358 | 397 | 475 431 | 379 || 351
1989 | 344 | 313 | 287 | 222 232 25.0 | 275 35.3 349 | 429 387 36.7 31.7
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'Rangen Research Hatchery, total flow measurements | ) - S I
Year Jan Feb | Mar | Apr | May | Jun Jul Aug Sep | Oct ~ Nov | Dec | Average
1990 343 | 317 288 | 209 | 223 | 249 | 265 | 304 | 362 & 419 | 356 | 321 || 304
1991 2866 | 272 | 273 | 178 189 [ 199 | 208 | 275 | 348 | 356 | 328 | 323 || 270
1992 274 | 229 218 | 164 | 157 | 155 | 181 | 188 | 213 | 248 | 204 | 189 || 202
1993 | 16.8 17.0 154 | 164 | 139 | 162 | 188 | 210 | 273 | 82 | 312 | 2756 || 211
1994 243 | 223 19.8 17.1 189 | 169 | 194 | 223 | 276 | 334 | 288 | 2568 | | 231
1995 | 225 | 207 | 197 191 | 181 | 192 | 165 | 195 | 263 | 309 | 319 | 285 || 227
1996 | 254 | 233 | 224 | 222 | 203 | 189 | 194 | 228 | 302 | 348 | 342 | 326 || 255
1997 | 316 | 299 | 300 | 262 | 240 | 261 | 254 | 278 | 352 | 432 | 433 | 375 | 317
1998 36.1 | 336 | 309 | 299 | 301 | 329 | 261 | 266 ‘ 338 | 413 | 419 | 395 || 335
1999 36.5 326 | 308 | 257 | 248 | 243 | 198 | 218 | 279 | 361 | 383 | 322 || 202
2000 | 317 | 293 | 285 | 227 | 203 | 187 | 160 | 217 | 277 | 339 | 340 | 295 | 262
2001 | 27.0 24.2 231 | 213 | 169 | 128 @ 132 | 148 | 183 | 236 | 240 | 21.8 1 201
2002 20.1 18.4 173 | 148 | 125 | 117 | 108 | 11.0 | 152 | 21.0 | 211 18.9 | 161
2003 | 165 | 151 | 139 | 129 | 129 | 127 @ 116 | 120 149 | 183 | 182 | 161 | 146
2004 | 146 | 133 13.1 1.7 | 114 | 122 | 118 | 118 | 131 | 144 [ 137 | 128 [| 128
2006 | 121 | 114 | 114 | 115 | 114 | 115 | 108 | 106 | 124 | 167 | 150 | 141 | 123
2006 13.2 126 | 1268 | 128 | 18 | 122 | 1.7 | 181 | 471 | 210 | 185 | 178 || 146
2007 157 | 146 | 138 | 134 | 136 | 138 128 | 11.8 166 | 213 | 205 | 190 | 156
2008 | 16.6 15.2 141 | 1834 | 125 | 126 | 114 | 117 | 137 | 181 | 175 | 165 || 143
2009 14.0 13.2 1286 | 118 | 110 | 114 [ 117 | 123 | 146 | 1841 | 172 | 164 || 137
2010 | 144 | 136 | 124 | 120 | 119 | 127 | 117 | 121 | 141 [ 176 | 184 | 164 | | 139
2011 | 149 13.8 13.4 181 | 127 | 133 123 | 123 | 140 [ 199 | 215 | 182 14.9
2012 | 153 | 135 | 133 | 124 | 123 | 127 | 120 | 123 | 140 | 188 | 196 1]
. : .
Average | 328 | 297 | 277 | 259 244 | 268 | 283 | 325 | 374 | 421 | 399 | 369 || 323
. ; ' ; ! J !
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| Rangen Research Hatchery, total flow measurements | -

Year Jan Feb | Mar | Apr May Jun Jul Aug Sep | Oct | Nov | Dec Average
avg66-75 | 500 | 444 402 | 364 | 375 | 452 | 506 | 57.3 633 | 687 | 638 | 59.5 51.4
avg76-85 | 379 344 324 | 292 | 277 29.8 325 | 382 449 476 | 457 41.0 36.8
avg 86-95 | 30.7 282 | 263 221 | 223 | 236 260 @ 305 @ 344 | 401 | 361 334 29.4
lavg 96-05 24.1 221 21.2 19.3 17.8 17.6 161 | 1768 | 223 276 | 276 24.8 21.5
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