MEMORANDUM

December 15, 2003

TO: Karl Dreher

FROM: Cindy Yenter

CC: Brian Patton, Jennifer Berkey, Tim Luke

RE: Water Right Review and Sufficiency of Measuring Devices, Rangen Aquaculture

Water Rights Review

Rangen, Inc. holds three water rights for fish propagation use at the hatchery and research
facility on Billingsley Creek. They are as follows:

36-15501 7/01/1957 1.46 cfs

36-2551 7/13/1962 48.54 cfs (includes 0.1 cfs for domestic use)
36-7694 4/12/1977 26.00 cfs

Total authorized diversion  76.00 cfs

Additionally, Rangen, Inc. holds two earlier water rights for irrigation and domestic uses:

36-134B 10/09/1884 0.09 cfs
36-135A 4/01/1908 0.05 cfs
Total authorized diversion  0.14 cfs 7 acres

According to historical flow data which Rangen submitted, flows at the head of Billingsley Creek
have not been available to fully satisfy the most junior fish propagation right, 36-7694, since
October 1972, a period predating the priority of the right. In fact, it is unclear whether diversion
and beneficial use have ever actually occurred under right no. 36-7694. Reported average
monthly flows during the development period of the water right permit, April 1977 through 1979,
never exceeded 50 cfs, the amount of the two earlier rights. The licensing examination from
1979 appears to base the recommendation for an additional 26 cfs diversion rate, on average
estimated spring flows of 76 cfs which occurred in October 1972, five years prior to the filing of
the permit. Even though there may have been some historical basis for the issuance of this
license, there is no actual beneficial use documented.

The last year in which flows may have been available to satisfy right no. 36-2551 was during
October 1987, when average available flows at the head of Billingsley Creek were estimated to

! See Rangen’s table entitled “Head of Billingsley Creek at Curren Tunnel”. Per Jennifer Berkey's 12-04-
03 Memo, these figures reflect total available flows from the source, rather than actual hatchery
diversions.



be above 50 cfs®>. However, a breakdown of submitted data indicates that Rangen had only
diverted a maximum of about 42 cfs to hatchery raceways during that same month®. Itis not
clear where the balance of the flows were used. A portion may have been diverted for late-
season irrigation under the Musser and Candy rights (at the tunnel pipelines), although an
average of 10 cfs was measured over the creek weir during that month. This may indicate a
significant bypass of flows around the hatchery.

The largest beneficial-use diversion indicated in post-1981 data occurred during November
1983, when nearly 48 cfs was measured at the large raceways. Prior to 1981, submitted data
cannot be parsed to individual measurements, but the estimated total flows in Billingsley Creek
exceeded 50 cfs during November in every year from 1966 to 1976, indicating that flows were
available at least part of those years, to satisfy right nos. 36-15501 and 36-2551.

Because of a lack of documentation to support historical use of right no. 36-7694, any indication
of injury at Rangen should be limited to the documented reduction of available flows to satisfy
right no. 36-2551.

Sufficiency of Measuring Devices

1. 6" PVC Pipeline from Curren Tunnel

This pipeline has no measuring device. It may be used to divert an unspecified portion of the
Rangen fish propagation rights to the hatch house and research lab, and is the sole conveyance
for domestic water to the lab, shop, office, and manager's house, as well as irrigation water for 3
to 5 acres of landscaping. Instantaneous flow through the hatch house incubation and rearing
tanks may be estimated by determining the number of tanks in operation and applying pre-
determined flows per unit, as shown on the attached worksheet. The unit flows were calculated
by previous Rangen facility managers, using timed fill tests. All hatch house flows are returned
to the Billingsley Creek channel, above the diversion to the lower raceways, and are measured
again at the raceways.

Diversions for domestic and irrigation uses are not measured. The hatch house worksheet uses
a constant 20 gpm for domestic (including irrigation) uses. This is likely on the high side for
winter diversions, and too low for summer when irrigation is occuring. Authorized diversion rate
for these uses is 0.14 cfs, from right nos. 36-134B and 36-135A, plus 0.1 cfs as a non-additive
element of right no. 36-2551. This is a comparatively small portion of Rangen’s total diversions,
nevertheless, it is the only consumptive portion.

In July 2001, Tim Luke conducted a measurement certification on the 6" pipeline using a
polysonic meter. Concurrently, the hatchery manager estimated flow through the pipeline using
the worksheet. On that date, indicated pipeline flow was 18% higher than the standard meter.

In March 2002, | conducted the same test, again working with the hatchery manager. On that
date, indicated pipeline flow was 9% lower than the standard meter.

2See Rangen's table entitied “Head of Billingsley Creek at Curren Tunnel”.
3 See tables attached to Jennifer Berkey's 12-11-03 memo. Measurements taken in the Large Raceways
are most representative of total hatchery diversions.
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There seems to be a great deal of variability in pipeline estimations. Because the majority of the
flow returns to the creek to be reused and re-measured, this is probably not of great concern.
However, the magnitude of diversions to domestic and irrigation uses is still unknown.

2. Rangen Hatchery Raceways

Raceway flows are measured by Rangen personnel over dam boards in the two lowest blocks
of raceways (“large” raceways and “CTR" raceways - see facility diagram submitted by
Rangen). The CTR raceways are situated downstream from the large raceways. Each block of
raceways contains three sets of check dams; heads are collected at the uppermost set of
checks in each block. A measurement is also taken over a check dam in the Billingsley Creek
channel.

At the time of our visit, Mr. Wayne Courtney (Rangen Inc) indicated that measurements are
taken weekly in both the large and the CTR raceways, and the two results averaged for a final
flow. Presently, all flows from the large raceways are being sent to the CTR raceways, so these
measurements should cross-check.

On the day of our investigation, Brian Patton and | took measurements at both the large and
CTR raceways. Width of the individual raceway openings, and thus crest length, varied slightly
from raceway to raceway. Most checks were not entirely level. We took crest width
measurements at each opening, and, using a standard hand-held 3-foot staff gage, took the
average of three head readings across each check. Applying the Francis formula for
rectangular suppressed weirs, Brian Patton calculated a flow of 18.49 cfs in the large raceways
and 18.21 cfs in the CTR raceways. These measurements are representative of the total
diverted flow through the facility. We also measured 0.48 cfs over the dam in the creek, using
the same techniques. This measurement is representative of the unappropriated flows which
bypass all or part of the facility.

Aside from Mr. Courtney, there were no hatchery workers present during our investigation to
confirm either the measurement points or the measurement methods used by Rangen staff. |
made a call to the hatchery on Friday, December 12, and spoke with Lonnie Tate, who
confirmed that all measurements are made at the first set of checks in each block. Mr. Tate
indicated that heads were read at the middle of the crest, with a 2" wide metal ruler rather than a
standard staff gage. Measurements taken by hatchery personnel on November 24, the day
before our visit, indicated flows of 16.6 cfs in the large raceways and 15.9 cfs in the CTR
raceways. These flows are as related to me by Mr. Tate, and are not documented. They are
10% to 12% lower than the flows we measured the next day. The chances of actual inflows
changing 2 cfs over a 24-hour period is possible but not probable. Mr. Tate confirmed that no
operational changes were made within the hatchery during that period. Mr. Tate also confirms
that Rangen is still using some form of averaging between the large and CTR raceways and the
creek dam flow, to derive flows for reporting purposes.

Brian Patton applied the Francis formula individually to each set of data we collected, but
Rangen uses weir discharge tables calculated with fixed 44 inch (for large raceway) or 58 inch
(for CTR raceway) openings. In the large raceway measurement section, crest lengths ranged
from 43.44 to 44.04 inches. In the CTR block, crest lengths ranged from 58.32 inches to 58.8
inches. To test the sufficiency of the fixed-length discharge tables, | applied our head
measurements to the Rangen tables, and calculated total flows of at 18.55 cfs for the large
raceways and 18.03 for CTR raceways, a difference of less than 1% in each case, from the
flows derived from the sum of independant equations.
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The 10% difference found in total flow measurements taken by Rangen and by DWR is not
greater than the range of accuracy expected for open-channel measurements under these
conditions, and therefore Rangen also passes the sufficiency test with respect to measurement
methodology. My experience has been that measurements taken at flat-crested dam boards
are generally less accurate than those taken at sharp-crested weirs, and that flat-crested dam
measurements return indications of flow which are typically 5-10% lower than actual flow, when
checked against other methods of measurement. Because | have not had the opportunity to
check flows at this particular facility against a more standard method of measurement, | can
only compare one set of measurements against the other.

The most likely cause of the discrepancy between the DWR measurement and the Rangen
measurement is a data collection error due to the hatchery staff's use of a narrow metal ruler to
measure head. The best measurement location for head readings is upstream from the crest,
past the point of crest drawdown. When this is not possible, proper technique for using a hand-
held staff gage directly on the crest is to turn the surface of the gage into the flow slightly, to
overcome the drawdown and simulate a true head reading. Without actually observing the
hatchery staff’'s measurement techniques, | suspect that the head readings taken by them are
probably more indicative of crest drawdown rather than true head over the dam. This would
result in a slightly lower head reading and a lower total flow.

It seems reasonable to conclude that, while Rangen’s measuring techniques for the hatchery
raceways may not be absolutely correct, they are fairly consistent, and are resulting in reported
measurements which are no more than about 10% lower than actual flows. However, the
reported measurements continue to be measurements of available flow, which usually includes
at least some bypass flow, and not actual diverted flow.
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Attachment A
Rangen Worksheet for Estimating Hatch House Use

IDWR record Il;tchernyab waler use -
Location # pussible| #in usa | GPMunit | Total GPM,] b.\, previsvs ayr)
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At Rangen's measuring point in upper bank in lower raceways

2nd Raceway from right _&‘“%g’
W) H@)  Q(chs) ® ((fe) Frewn teble
Right 365 0.34 241 z.d2
Right Middle 3.65 0.34 2.41 z.H2
Left Middle 3.62 0.3 1.98 2@ |l
L&Pq ¢ Left 3.67 0.34 2.42 2.d2
CRWar
Kd \/ 3rd Raceway from right AN
W (ft) H (ft) Q (cfs) B |
Right 367 0.3 2.01 ] ( 0\\/9 wotdin= 43 .80 )
Right Middle 3.66 0.36 2.63 Z oy
Left Middle 3.66 0.34 2.42 by |
Left 3.66 0.32 2.21 oy
TOTAL 18.49 18.5€ 2 |

At d/s end of upper bank in Lower raceways

2nd Raceway from right
W (ft) H (ft) Q (cfs)

Right 3.66 0.3 2.00
Right Middle 3.65 0.32 2.20
Left Middle 3.63 0.28 1.79
Left 3.71 0.28 1.83

3rd Raceway from right
W (ft) H (ft) Q (cfs)

Right 3.65 0.28 1.80
Right Middle 3.66 0.3 2.00
Left Middle 3.68 0.3 2.01
Left 3.556 0.36 2.55

TOTAL 16.19

At lower bank of lower raceways

2nd Raceway from right

W@  H@E)  Qchs) ® Arew Reegn tabla

Right 29 0.34 323 319

Middle 4.87 0.36 3.50 2 .47

Left 4.86 0.32 2.93 54
TR .

3rd Raceway from right - "
‘26\(;( U\)G\u{ W (ft) H (ft) Q (cfs) 0\\)@ (JuICH’L = 68.52

Right 288 0.32 294 2 4

Middle 4.89 0.3 2.68 2.4

Left 4.86 0.32 2.93 > 4

TOTAL 18.21 7%23 Z 1=

At wier in stream near d/s of facility

W (ft) H (ft) Q (cfs)
3.5 0.12 048
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form sw-1 STATE OF IDAHO

3/95 DEPARTMENT OF WATER RESOURCES RECE|vg D
WATER MEASUREMENT REPORT FORM JAN 2 3 1995
FOR
OPEN CHANNEL MEASUREMENT Dm“'""’WafarﬂasoM

1995 Reporting Form

Year end data must be submitted to Idaho Department of Water Resources,
1301 N. Orchard, Boise Idaho 83706, on or before January 13, 1996,

NOTE: Please submit a separate reporting form for each diversion from a
public water source. Refer to page 4 for detailed instructions.

This report form may be used for the following diversion:

Diversion Name or Facility:  maNmEEM HATCHERY/BILLINGSLEY CK HE
Water Source:  gpiInes/Bilbingsled K
water Right(s) Owner or Contact: gaNGEMNM INC,
(owner namec(s) may be omitted if thcre . e 1 " -H 4 {05%9,
are multiple owners on same diversion) DIESHER. EdIE h"’ Q

SECTION 1. Water Right Holder/Operator Information

Name and Address of Water Right Holder
(If there are multiple water right holders on a common ditch or
conveyance system, please designate the contact person below)

Ii‘;;’:"gﬁ"\‘;{ Qﬁ\/\ \ W C Phone ZO,K’ ’—“\[’-> - (0 L(”Z l

Last, X irst, MI

Address.:P. D\ -\?DO* 70(.0 Fax ZG%“ ‘_‘;([3‘ (‘[(ﬁqg
City -Eﬁ) \’\\ State & Zip \D X%:S \ (-0

Original Owner (if sold within last year)

Name Phone
Last, First, M1
Address Fax
City State & Zip
Operat§ilor Contact Y’cr&‘on\ i N =277~ Q L
Nm%w:i Mgmd‘\ | Z'M)\; W Phone 200 G 7-(al {
Last, First, Ml

adtress 292.8% StV LTSEUSE £ 20R8- 837~ 4S00S
City \’\ﬁ(‘é’,\/ ML D) swte & zip_ 1D LHBRZ

2°d AMaI deeg:+0 EO0 21 220



~ ESECTION 3. Measuring D™™ice Information ~

A. Type & Description of Measuring Device(s):

SHuA0vd Sv poressed RiedMsola v Weiv

B. Attach copies of all measuring device rating tables to this report.

SECTION 4. Certification

T hereby certify that the information reported is correct to the best of
my knowledge and that I recognize that willful submittal of false or
inaccurate data is a violation of law subject to the penalty provisions
of Sections 42~311, 42-350 and 42-351, Idaho Code. '

N 1944

Signature Date)

Note: Each reporting form shall be accompanied by a report processing
fee in the amount of twenty dollars ($20) per diversion made payable to
the Idaho Department of Water Resources. (Section 42-701(6), Idaho
Code) . All domestic uses, as defined in Section 42-111, Idaho Code, and
all stockwatering uses, as defined in Section 42=1401A(12), Idaho Code,
are exempt from measurement and reporting reqguirements.

For_Department Use Only

Received by Date Time
Fee amount submitted _J@.9° Correct? yes no
Receipted by QU«.»—J Receipt No. CoJ Y35
pata Entry by Date /- A3-9

Total Annual Flow (CFS)

Total Annual Volume (Acre-Feet)

Page 3
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CTALS
LT 2L i
7 DISCHARGE OF STANDARD SUPPRESSED RECTANGULAR WEIR
Where weir crest length (L) = 58 inchcs
Headin Hcadin Discharge (Q) Headin Headin Discharge
Feet (H)  Inches CFs : Peet () Inches CFS

0.04 1/2 0.13 0.50 6 5.69
0.05 5/8 0.18 . 0.51 6-1/8 5.86
0.06 " 3/4 0.24 0.52 6-1/4 6.03
007  7/8 0.30 053  6-3/8 621
0.08 1 0.36 0.54 6-1/2 6.38
0.09 1-1/16 043 0.55 6-5/8 6.56
010 1-3/16 051 0.56 6-3/4 6.74
011  1-5/16 0.59 0.57 6-13/16 6.92
012 1.7/16 067 0.58 6-15/16 7.10
013 1-9/16 0.75 059 7-1/16 7.29
0.14 1-11/16 0.84 0.60 7-3/16 7.48
015 1-13/16 093 061 7-5/16 7.66
0.16 1-15/16 1.03 062 7-7/16 7.85
017 2-1/16 113 0.63 79/16 8.04
018 2-3/16 1.23 0.64 7-11/16 823
0.19 2-1/4 133 0.65 7-13/16 8.43
020  2-3/8 1.44 0.66 7-15/16 8.62
0.21 21/2 1.55 067 8.1/16 8.82
022 2-5/8 1.66 0.68 8-3/16 9.02
023 23/4 1.77 069  8-1/4 922
0.24 2-7/8 1.89 0.70 8-3/8 9.42
025 3 2.01 071 8172 9.62
0.26 3-1/8 213 0.72 8-5/8 9.83

— 027 3-1/4 2.26' 0.73 8-3/4 . 10.03

i 0.28 3-3/8 238 0.74 8-7/8 10.24
0.29 3-1/2 251 0.75 9 1045
030 3-5/8 264 0.76 9-1/8 10.66
031  3-3/4 2.78 077 91/a . 1087
032 3-13/16 291 0.78 9-3/8 11,08
033 3-15/16 3.05 0.79 9-1/2 11.29
034 4-1/16 3.19 0.80 9-5/8 11.51
035 4-3/16 333 0.81 9-3/4 11.73
036 4-5/16 3.47 0.82 9-13/16 11.94
037 4-7/16 3.62 0.83 9-15/16 12.16
038 4-9/16 3.77 0.84 10-1/16 12.38
039 4-11/16 392 085 10-3/16 12.60
040 4-13/16 4.07 086 10-5/16 12.83
041 4-15/16 4.22 0.87 10-7/16 13.05
042  5.1/16 438 088 10-9/16 1328
043 5-3/16 4.54 0.89 10-11/16 13.50
044 5-1/4 4.69 0.90 10-13/16 13,73
045 5-3/8 4.86 0.91 10-15/16 13.96
046 5172 502 092 11-1/16 14.19
0.47 5-5/8 5.18 093 11-3/16 14.42
048  5-3/4 535 094 11-1/4 14.66
0.49 5-7/8 5.52 095 11-3/8 14.89

Computed from the formula Q = 3.33LH ¥
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Head in
Feet (H)

0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20

Head in
Inches

1/2
s
7/8

1

1-1/16
1-3/16
1-5/16
1-7/16
1.9/16
1-11/16
1-13/16
1-15/16
2-1/16
2-3/16
2-1/4
2-3/8
2-1/2
2-5/8
23/4
2,7/§

3-1/8
3.1/4
3-3/8
3-1/2
3-5/8
3-3/4
3.13/16
3-15/16
4-1/16
4-3/16
4-5/16
4-7/16
4-9/16
4-11/16
4-13/16
4-15/16
5-1/16
5-3/16
51/4
5-3/8
5172
5-5/8
5-3/4
5-7/8

Computed from the formula O = 3.33LH Y

DISCHARGE OF STANDARD SUPPRESSED RECTANGULAR WEIR

o

Where weir crest leagth (L) = 44 inches

Discharge (Q)
CFS

.
Y

2.21
232
242
2.53
2.64
2.75
2.86
2.98
3.09
321
3.33
3.45
3.57
3.69
381
3.94
4.06
4.19

Hcad in
Feet (H)

ooOPOOO0O
SRIJDEB8EY

0.66

l A-/LJ-& Racs

Hecad in
Inches

6
6-1/8
6-1/4
6-3/8
6-1/2
6-5/8
6-3/4

6-13/16

6-15/16

7-1/16
7-3/16
7-5/16
7-7/16
7-9/16

7-11/16

7-13/16

7-15/16

8-1/16
8-3/16
8-1/4
8-3/8
8-1/2
8-5/8
8-3/4
8.7/8
9

9-1/8
9-1/4
9-3/8
9-1/2
9-5/8
9-3/4
9-13/16
9-15/16
10-1/16
10-3/16
10-5/16
10-7/16
10-9/16
10-11/16
10-13/16
10-15/16
11-1/16
11-3/16
11-1/4
11-3/8

Discharge

CFs

432
4.45
4.58
4.72
4.85
4.98
3.12
5.26
5.40
5.54
5.68
5.82
5.97
6.11
6.26
6.40
6.55
6.70
6.85
7.00
7.16
731
7.47
7.62
7.78
7.94
8.10
8.26
8.42

- 8.58

8.74
8.91
9.07
9.24
9.41
9.58
9.75
9.92
10.09
10.26
10.43
10.61
10.78
10.96
11.14
1132
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Rangen Research Hatchery, total flow measuremenls T i L Lll- |y
Year Jan | Feb | Mar | Apr : May | Jun : Jul i Aug : Sep | Oct | MNov | Dec ! Average
CTR + Dam measurements, average for themonth ~ +  ~~~ =~~~ T -
1966 | 522 | 482 | 449 : 385 | 342 | 454 | 513 | 532 | 624 | 699 | 564 " 492 50.7
1867 43.9 | 393 | 334 . 366 | 376 | 474 | 490 i 529 | 580 [ 604 | 67.4 643 50.0
1868 528 | 458 | 412 . 360 | 368 ' 450 | 505 : 589 | 68.2 | 88.2 | 655 - 631 527
1969 508 | 434 | 382 | 334 | 343 | 455 | 496 | 585 | 659 | 669 | 647 : 572 50.7 |
1970 | 498 | 427 | 420 | 347 | 345 ' 425 | 503 | 504 | 660 | 693 | 633 | 600 512
1971 502 | 412 391 | 372 | 405 , 434 | 510 | 605 | 648 702 | 634 || 528
- 1972 55.1 481 7430 | 406 | 458 581 | 610 | 673 | 739 682 | €6.7 58.7
1973 579 | 494 : 462 | 376 | 306 421 : 531 © 551 - 578 7616 553 © 518
1974 44.1 485 | 411 | 358 | 34. | w-..mwo.-.r.m.o.“.m....w..wm;w.t..lmw@-.r 579 (| 497
- 1975 430 | 399 i 328 | 335 | 519 | 556 ; 57.9 | 56.2 | 583 j | 458
1976 500 | 443 | 411 | 331 . 472 = 564 | 6168 | 587 | 530 46.8
1977 | 47t | 385 | 377 | 352 | 326 ! 3%0 ' 349 | 339 : 379 | 389 | 424 | 376 379
1978 | 333 | 294 | 301 | 283 } 276 | 273 279 | 336 ; 499 | 428 | 403 : 365 33.9
1979 | 344 ; 303 | 203 | 245 | 203 | 254 - 271 | 361 | 478 | 477 | 422 | 383 336
1980 346 | 317 | 275 | 258 | 227 i 309 ‘ 327 | 345 | 378 | 474 | 411 349 33.5
1981 31 | 267 | 224 | 237 | 200 ; 215 : 275 | 333 | 370 | 391 | 410 . 34.1 || 298
1882 306 | 304 ["207 | 247 | 241 : 230 | 290 i 331 | 428 | 467 | 476 419 || 336
1983 37.0 | 331 323 | 282 | 303 | 200 | 351 | 431 | 475 | 51.9 | 486 ' 46.7 38.8
1984 | 410 | 401 | 374 . 336 | 315 | 350 | 379 | 421 | 429 | 476 | 458 . 441 39.9
1685 402 | 383 | 36.1 345 | 317 | 310 | 329 | 453 | 489 | 520 | 491 © 425 40.2
1986 378 | 365 | 348 | 324 | 343 | 342 | 382 | 496 | 526 | 556 | (51.5) | 48.9 422
1087 | 433 | 382 | 361 | 307 | 301 | 355 | 372 | 452 | 456 | 523 | ¥4 | 453 406
1988 376 | 339 | 308 | 276 | 277 i 301 ! 299 | 358 | 397 | 475 | 431 [ 379 35.1
1688 344 ! 313 . 287 | 222 | 232 : 250 i 275 | 353 | 349 | 429 | 387 | 36.7 37

TT Q9
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Rangen Research Halchery, tolal flow measurements | I
Year Jan | Feb Mar Apr May | Jun = Jul | Aug Sep Oct Nov Dec 1 | Average
1990 343 7 317 | 288 | 209 | 223 | 2498 | 265 | 304 | 352 | 459 | 356 ! 324 || 304
1991 28.6 27.2 273 | 178 | 189 | 198 | 208 | 275 | 348 | 356 | 328 | 323 || 270
1992 274 | 229 | 218 | 164 | 157 | 155 | 181 | 188 | 213 | 248 | 204 | 189 || 202
1893 168 | 170 | 154 164 | 139 | 152 | 158 | 210 | 273 | 362 | 312 | 275 213
1994 243 | 223 | 198 | 171 | 189 | 169 | 194 [ 223 | 276 | 334 | 288 | 258 23.1
1995 225 | 207 | 197 [ 1901 [ %81 ; 182 | 165 | 195 | 2563 ~ 309 | 31.9 | 285 227
1996 254 | 233 . 224 | 222 | 203 | 189 | 194 | 228 | 302 . 348 | 342 [ 3286 255
1997 | 316 | 299 . 30.0 | 262 | 240 | 261 ' 254 | 278 © 352 | 432 | 433 | 375 31.7
1998 38.1 336 | 308 | 299 | 304 | 328 ; 261 | 266 : 338 | 413 | 419 ! 395 []| 335
1999 365 | 326 | 308 | 257 | 248 | 243 | 198 | 218 | 279 | 361 | 383 ~ 322 || 282
2000 317 | 293 | 285 | 227 | 203 | 187 | 16.0 | 217 | 277 | 339 | 340 , 295 262 |
2001 270 | 242 | 231 213 | 169 | 128 | 132 | 148 | 183 | 236 | 240 . 218 201
2002 20.1 184 | 173 | 149 | 125 117 | 308 : 110 | 152 | 210 | 21.1 | 199 16.2
2003 165 | 151 139 | 128 | 129 | 127 | 116 | 120 | 148 1
. 1
Average | 374 | 336 | 312 | 277 | 273 _ 301 - 373 | 428 : 486 | 458 | 419 36.7
i - — i b1 %2 | | . -4 ;
avg66-75, 500 | 444 | 402 | 364 | 375 ; 452 573 | 633 ' 687 | 638 @ 695 515
avg76-85| 379 | 344 | 324 | 292 | 277 | 298 ; 506 | 382 - 449 , 476 | 457 = 41.0 383
avg86-95| 307 | 282 | 263 | 221 ; 223 | 236 ; 325 | 305 ; 344 | 401 | 36.4 , 334 30.0
avg96-02] 208 | 273 | 261 | 233 | 213 | 208 | 250 | 209 ; 269 | 334 | 338 | 304 266

eLb 0T EO T1T 990
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CF.S.

Head of Billingsley Creek at Curran Tunnel Tolal

Month January February March April May June July  Augqust September Oclober NovemberDecember AvefYear
1966 52.2 48.2 44.9 38.5 34.2 45.4 51.3 53.2 62.4 68.9 58.4 49.2 50.7
1967 43.9 39.3 33.4 36.6 37.6 47.4 49.0 52.9 58.9 69.4 67.4 64.3 50.0
1968 52.8 45.8 41.2 36.0 36.8 45.0 50.5 58.9 68.2 68.2 65.5 63.1 52.7
1869 50.8 43.4 38.2 334 34.3 455 49.6 58.5 65.9 66.9 64.7 57.2 50.7
1870 49.8 42.7 42.0 34.7 34.5 42.5 50.3 59.4 66.0 69.3 63.3 60.0 51.2
1971 50.2 41.2 39.1 37.2 40.5 43.4 51.0 60.5 64.8 73.7 70.2 63.4 52.9
1972 55.1 48.1 43.0 40.6 45.9 58.1 61.0 67.3 73.9 76.1 68.2 66.7 58.7
1973 57.9 49.1 46.2 37.6 39.6 421 53.1 55.1 57.8 65.8 61.6 55.3 51.8
1874 44 1 46.5 43.1 35.8 344 43.4 47 .1 55.0 59,2 69.6 62.8 57.9 49.7
1975 43.0 39.9 32.8 33.5 37.3 38.5 43.2 51.9 55.6 57.9 56.2 58.3 45.8
1976 50.0 44.3 41.1 33.1 35.9 38.0 38.5 47.2 56.4 61.6 58.7 53.0 46.8
1977 47 .1 39.5 37.7 35.2 32.6 37.0 34.9 33.9 37.9 38.9 42.4 37.6 37.9
1978 33.3 28.4 30.1 28.3 27.6 27.3 27.9 33.6 49.9 42.8 40.3 36.5 33.9
1979 34.4 30.3 29.3 24.5 20.3 25.4 27.1 36.1 47.8 47.7 42.2 38.3 33.6
1980 34.6 31.7 27.5 25.8 22.7 30.9 32.7 34.5 37.8 47.4 411 34.9 33.5
1981 31.1 26.7 22.4 23.7 20.0 21.5 27.5 33.3 37.0 39.1 41.0 34.1 29.8
1982 30.6 30.1 29.7 24.7 24 .1 23.0 29.0 33.1 42.8 46.7 47 .6 41.9 33.6
1883 37.0 33.1 32.3 28.2 30.3 29.0 35.1 43.1 47.5 51.9 48.6 46.7 38.6
1984 41.0 401 37.4 33.6 31.5 35.0 37.9 421 42.9 47.6 45.8 44 .1 39.9
1885 40.2 38.3 36.1 34.5 31.7 31.0 32.9 45.3 48.9 52.0 49,1 42.5 40.2
1886 37.8 36.5 34.8 32.4 343 34.2 38.2 49.6 52.6 55.6 51.5 48.9 42.2
1987 43.3 38.2 36.1 30.7 30.1 35.5 37.2 45,2 45.6 52.3 47.4 45.3 40.6
1988 37.6 33.9 30.8 27.6 27.7 30.1 29.9 35.8 39.7 47.5 43.1 37.9 35.1
1988 34.4 31.3 28.7 22.2 23.2 25.0 27.5 353 34.9 42.9 38.7 36.7 31.7
1890 34.3 31.7 28.8 20.9 22.3 24.9 26.5 30.4 35.2 41.9 35.6 32.1 30.4
1991 28.6 27.2 27.3 17.8 18.9 18.9 20.8 27.5 34.8 35.6 32.8 32.3 27.0
Diverted 0.0 0.0 0.0 2.1 6.9 6.7 7.4 8.6 4.8 3.0 0.0 0.0 0.0
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To:  Tim Luke
Cc:  Cindy Yenter, Brian Patton
From: Jennifer Berkey

Date: December 4, 2003

Re: Review of Rangen Hatchery data

As you requested, | have reviewed the data submitted for the Rangen Research
Hatchery (Rangen) by May, Sudweeks & Browning, LLP (May), via correspondence
dated November 21, 2003. The submittal includes the following:

1. A table of monthly average flow measurements from 1966 to 2003, which
is titted “Rangen Research Hatchery, total flow measurements”

2. A chart of yearly average flow from 1966 to 1991, titled “Water Flow
Measurements, Head of Billingsley Creek”

3. A table of monthly average flow from 1966 to 1991, titled “Head of
Billingsley Creek at Curran Tunnel”

4. Copies of handwritten records of weekly flow measurements recorded
between 1966 and 2003

5. A sketch of the hatchery facilities

Rangen has also reported weekly diversion data to IDWR on an annual basis for the
years of 1995 through 2002. These data have been entered into the IDWR database
SW36DATA.mdb. Data are reported for two diversions, which are denoted as 410089
“Rangen Hatchery/Billingsley Ck Head”, and 410041 “Rangen Pipe from Curren Tunnel”.
As part of this review | have compared these data to the recent submittal.

The handwritten weekly flow records indicate that Rangen measures flow at the
following three locations, which are shown on the sketch included in the submittal.
Measurement methods are not documented.

A. Large raceways
B. CTRraceways
C. Dam on Billingsley Creek

Based on the sketch and discussions with Cindy Yenter and Brian Patton, who recently
conducted a detailed site visit, the measurements collected at the dam on Billingsley
Creek could potentially include bypass flows not diverted by Rangen, spring inflow
downstream of Rangen’s lower diversion, irrigation return flows, and discharge from the
raceways when they are drained for maintenance. According to Brian Patton, most of
the flow at the dam in Billingsley Creek during the November 25, 2003 site visit was the
result of spring inflow downstream of Rangen’s lower diversion. Leakage around the
check structure at Rangen'’s lower diversion and leakage from the raceway drainage
pipes contributed a very small amount to the flow in the creek.

Comparison of the handwritten records with the data in SWDATA.mdb, indicates that the
diversion data submitted by Rangen for diversion 410089 is the sum of the CTR raceway



measurement and the measurement at the dam on Billingsley Creek. Therefore, these
data appear to include water that was not diverted or put to beneficial use by Rangen.

Diversion 410041 is not addressed in the recent submittal. Based on discussion with
Cindy Yenter, diversion 410041 includes water measured in the pipeline at the
laboratory and an estimate of Rangen'’s irrigation water, which is diverted through the
same pipeline, but rediverted before the point of measurement. Rangen’s water rights
authorized irrigation of 7 acres. Rangen has not included the data reported for 410041
in the monthly averages reported in the recent submittal because some of the water (the
water used in the laboratory) flows into the lower raceways and is measured again at the
large and CTR raceways. It should be noted that water used by Rangen for irrigation or
domestic purposes is not included in the data recently submitted by May.

The table titled “Rangen Research Hatchery, total flow measurements” has a descriptive
note indicating that the monthly average flows are also the sum of the CTR raceway
measurement and the dam measurement. Review of the handwritten records indicates
that this is true for the 1997 and 1999 through 2003 data. The data presented in this
table for other years were calculated using other measurements, and include an
estimate of water diverted from Curren Tunnel by irrigators. Documentation of the
method used to estimate the irrigation diversions was not provided. Note that the data
presented for 1966 through 1991 are identical to Rangen’s total spring flow data
presented in the table titled “Head of Billingsley Creek at Curren Tunnel. The following
table summarizes my findings regarding the methods used to calculate the monthly
average flows.

Year Calculation of reported flow Reported flow represents
1997 and CTR + dam Raceway use plus
1999-2003 undiverted bypass flow in
creek
1998 CTR + dam + “estimated farmers” Estimate of total spring flow
11/1993- (Large raceway + CTR + dam)/2 + Estimate of total spring flow
12/1996 “estimated farmers” minus half of the undiverted
bypass flow in creek
1/1992- (Large raceway + CTR)/2 + “estimated Estimate of total spring flow
12/1993 farmers” minus undiverted bypass
flow in creek
1984-1991 | (Large raceway + CTR)/2 + dam + Estimate of total spring flow
“estimated farmers”
1981-1983 | (Large raceway + CTR)/2 + “fishout/creek” + | Estimate of total spring flow
“estimated farmers”
1966-1980 | Documentation is not sufficient to determine | Estimate of total spring flow
where measurements were made.
Estimated irrigation use was added to the
monthly average measurements.

Comparison of the 1997 and 1999 through 2003 monthly average flow data with the
monthly average flow data generated by SW36DATA.mdb shows that, although the
same weekly flow measurements were used, the monthly averages are different. This is
because Rangen calculated the monthly flow measurements by giving equal weight to




each measurement collected during that month, while each measurement was assigned
to a seven day period in SW36DATA.mdb.

Because the data reported in the table “Rangen Research Hatchery, total flow
measurements” do not represent the same parameters each years, this table cannot be
used to evaluate Rangen'’s historical water use. Using the handwritten weekly records, it
would be possible to derive a table of average monthly raceway flows that would more
closely represent Rangen’s historical use between 1981 and 2003. Some data gaps and
errors would likely occur in this analysis because some of the handwritten records are
not legible. The data sheets for years prior to 1981 are not sufficient to derive monthly
raceway data.

Recommendations:

1. The monthly average data submitted in the table “Rangen Research
Hatchery, total flow measurements” do not represent Rangen’s diversion and
beneficial use of water and are not consistent in the parameters they
represent.

2. If average monthly raceways flows and/or average monthly creek bypass
flows would be useful in the evaluation of Rangen’s call, we can derive them
for 1981 to 2003 from the weekly handwritten records. This will involve a
large amount of data entry or hand calculation, so | would like feedback on
whether or not these data would be useful before proceeding.

3. The data Rangen has submitted for annual reporting (diversion 410089)
appears to include undiverted bypass flow in Billingsley Creek, in addition to
their diversions to the raceways. We should consider revising the data in
SW36DATA.mdb using the weekly raceway measurements (with a note that
this data overlaps with some of the water diverted at 410041). We should
also consider giving Rangen more specific guidelines for measurement and
reporting.
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" wp2.5.1908 - STATE OF IDAHO -
~o - DEP,._.TMENT OF WATER RESOU<ES

Water Measurement Program

1998 WATER MEASURING DEVICE CERTIFICATION -

R B T 1]

Name Qmm%u,\ [he.
Water Right No:
Legal Description: T, R Sec, % % %
Site Tag No: AOOO( qu

Diversion Name: g@%é i &igg < ;
Current Owner
Name Phone

Last, First, M

Address City State Zip

Operator (i leased or operaied hy someone else)
Name_ﬁig,[g_cm&_d_g (pyeln_  Phone_4351¢191

Last, First, |

SECTION | WELL SITE IDENTIFICATION

Global Positioning System Data:

Data Collection Filename {§

Site Tag location description:

PLS/USGS Locator

or Dej el Onl
Received by Date
Reviewed by Date
Data Entry by Date

Page 1
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SECTION Il INSTALLEL ETER INFORMATION I ‘
'METER AND MOUNTING PIPE INFORMATION

Motor HP Volume Units

Meter Install Date Volume Multiplier .

Manufacturer { Instaliation location -
Maeter Type | Pipe material

Meter Model | Outside Diamster
Serial Number | Wall Thickness

Size (nominal) | Inside Diameter

Measure Flow Rate? i No Dist. of straight pipe
upsiream from meter -}' {O D
f : ' .
Méasurement Units Dist. of Stralght pipe -
downstream from meter + "O D
Flow rate Multiplier - Std Meter Type

Measure Cumulative
Volume?

Std; Meter Confidence

Are mgjgp_lg_ﬂg_umgte_rg used to measure diversions from this weli? %
If so, how many? (Attach separate form for each meter checked and/or callbrated)

If this meter measures diversions from muitiple wells, names and locations of other wells: Sl Eeer

SECTION Il CERTIFICATION FOR CALIBRATION OF A WATER MEASUREMENT METER

See back page for instructions.
Measurement No. 1 (M,) is the measured rate of flow from the permanently installed flow meter.

Measurement No. 2 (M,) is the measured rate of flow from the measuring device being used to check
the flow for the calibration. This method or device must be accurate to within £ 5% error. Describe
beiow the method and equipment used to perform this measurement. .

Percent Difference = (M, - M,) + M, x 100 =+ % (Acceptable is within + 10%) (equation 1)
Calibration Muitiplier = M, +M, (equation 2)

Is lowmeter installed according to manufacturer's specifications? Yes / No / Unsure
Describe any apparent problems with installation or operation

Flowmeter accuracy prior to any adjustments: . Totalizer reading

Flowmeter accuracy after final adjustment: . Totalizer reading

Flowmeter cafibration multiplier: ==

Page 2
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—

Water Level Data

Does the well have access Ta“measure water levels? ;

Static Water Level
Date

FLOWMETER ACCURACY CALIBRATION TABLE

Owners meter Total Ave, Flow

Standard Average Percent Comments and
total gallons | flow rate diff. adjustments

(totalizer Time Gallons Rate - GPM
(M,) (1)

reading) (M,

2214 U200 4206 937 e rofalize

HP.21-9.0% | dats [eqgel~

— 1 ——— — —_A
Notes, Comments or Calculations: _ &StPwel = 5 bd-i’ S %&L&)_ﬁj 40
’ v . lm . SS- 67('

Dece CanYo Pve oM A kN <SS
[ _%_Mm%aﬁiw o

Sketch and or photograph of installation:

| certify that the above information is true and correct to the best of my knowledge and ability
and the measurements taken and recorded are in accordance with the standards and

specifications of the equipment used.

dey Date -2 ~©2_

(person perfdgming measurements)

Signature

Page 3
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Rangen Pipe from Curren Tunnel
A0001509
Measured by: C. Yenter, 3-12-02

LOG NAME:RANGEN PIPE
START :03-12 15:42

END :03-12 156:62
INTERVAL:00:01:00

3/12/2002 15:42
+4,600E+0 fi/s
+4.218E+2 gal/m
+TOTAL 0000000 gal
NORMAL

3/12/2002 15:43
+4 595E+0 fs
+4 213E+2 gal/m
+TOTAL 0000416 gal
NORMAL

3/12/2002 15:44
+4.572E+0 ft/s
+4,192E+2 gal/m
+TOTAL 0000836 gal
NORMAL

3/12/2002 16:45
+4 602E+) ft/s
+4 219E+2 gal/m
+TOTAL 0001256 gal
NORMAL

3/12/2002 15:46
+4.580E+0 fi's
+4,199E+2 galim
+TOTAL 0001675 gal
NORMAL

3/12/2002 15:47
+4.603E+0 ft/s
+4.220E+2 galim
+TOTAL 0002096 gal
NORMAL

3/12/2002 15:48
+4.602E+0 fi/s
+4.219E+2 gal/m
+TOTAL 0002516 gal
NORMAL

3/12/2002 15:49
+4 552E+0 ft/s
+4,173E+2 gal/m
+TOTAL 0002935 gal
NORMAL

3/12/2002 15:50
+4 .548E+0 ft/s
+4,169E+2 gal/m
+TQTAL 0003354 gal
NORMAL

3/12/2002 15:51
+4 572E+0 fUs
+4.192E+2 gal/m
+TOTAL 0003773 gal
NORMAL

3/12/2002 15:52
+4,552E+0 ft/s
+4,173E+2 gal/m
+TOTAL 0004192 gal
NORMAL

AVG FLOW

ID WATER RESOURS

419.2 gpm

g1 005
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Rangen Pipe from Curren Tunnel
Measured by T. Luke, S. Burrell
Meter: Fuji Electronics Time Flyte

LDO3

No.03

LOG NAME:R3
START :07-25 16:26
END .07-2516:36
INTERVAL.:00:01:00

7/25/2001 16:26
+3.583E+0 fi/s
+2.672E+2 gal/m
+TOTAL 0000000 gal
NORMAL

712612001 16:27
+3.614E+0 f's

+2 695E+2 gal/m
+TOTAL 0000264 gal
NORMAL

712512001 16:28
+3.608E+0 fi/s
+2.691E+2 gal/m
+TOTAL 0000533 gal
NORMAL

7/25/2001 16:29
+3.631E+0 ft/s
+2 709E+2 gal/m
+TOTAL 0000802 gal
NORMAL

7/25/2001 16:30
+3.645E+0 fi's
+2.719E+2 gal/m
+TOTAL 0001072 gal
NORMAL

7/25/2001 16:31
+3.652E+0 ft/s
+2.724E+2 gal/m
+TOTAL 0001343 gal
NORMAL

7/25/2001 16:32
+3.644E+0 ft/s
+2.718E+2 gal/m
+TOTAL 0001617 gal
NORMAL

7/25/2001 16:33
+3.650E+0 ft/s
+2.722E+2 gal/m
+TOTAL 0001889 gal
NORMAL

7/25/2001 16:34
+3.686E+0 ft/s
+2 749E+2 gallm
+TOTAL 0002163 gal
NORMAL

7/25/2001 16:35
+3.638E+0 ft/s
+2.714E+2 gal/m
+TOTAL 0002436 gal
NORMAL

7/25/2001 16:36
+3.656E+0 ft/s
+2.726E+2 gal/m
+TOTAL 0002709 gal
NORMAL

Note: As per Rangens 'calibrated' lab measurements, pipe flow
was about 320 to 340 gpm (they assume a 20 gpm constant domestic use
but we observed little or no domestic use at the time, 5o their flow

was about 320 gpm). 7 (J)/
+(LZ,

[goo7
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IDWR record Hatchery/Lab water use
Date ' & ( U"-’*b”‘k& b ""MCA al
Location # possible| #in use | GPM/unit | Total GPM i‘ by previevs ""”,)*)

Hatchery 1-6 6 0 !"“mffb-hks W Calubited
Hatchery 7-12 6 U 12 ('77L ‘zﬂ"‘:\i? ) g‘b—"&-?up{ S . hé . -l-d:te.
Greenhouse A-D 4 LF 9.56 %{;'L v (& fouos

Greenhouse 1-20 20 | 20 | es | (AL 2. hd—;{,\w barrds w/dfiew)
Greenhouse 1H-3H 3 19.96 rQﬁﬁdUﬁ/ oLl\:OGN\é W
Barrels 1-36 36 2.00 Salt Spen, \9\’04-&4.
Greenhouse E,F 2 9.56 volumedvic 0":1 (-Hme& &\Kl)
Swamp Cooler 1 2.00. of-. ¢ Covo

Cleanroom 1-34 34 0.50 "

Isolation tanks 1-18 18 2.00 +imad ful Colibredien 7
|oomestic 1 7.0 2000 | T et

Total GPM A

CFS ~




