
MEMORANDUM 

December 15, 2003 

TO: Karl Dreher 

FROM: Cindy Venter 

CC: Brian Patton, Jennifer Berkey, Tim Luke 

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

Water Rlahts 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 
36-2551 7/13/1962 
36-7694 4/12/1977 
Total authorized diversion 

1.46 cfs 
48.54 cfs (Includes 0.1 cfs for domestic use) 
26.00 cfs 
76.00 cfs 

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

36-134B 10/09/1884 
36-135A 4/01/1908 
Total authorized diversion 

0.09 cfs 
0.05 cfs 
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 19721

, 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. 3S.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 BUIIngsley Creek were estimated to 

1 See Rangen's table entitled "Head of Billingsley Creek at Curren Tunnel". Per Jennifer Berkey's12-04· 
03 Memo, these figures reflect total available flows from the source, rether than actual hatchery 
diversions. 

I 
EXHIBIT 

1129 
c--M--o""'"c""'"--20-1-1--0-o4 



be above 50 cfft. However, a breakdown of submitted data indicates that Rangen had only 
diverted a maximum of about 42 cfs to hatchery raceways during that same month3

• It Is 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 ofthose 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 pevlces 

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 Jab, and is the sole conveyance 
for domestic water to the Jab, 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, I 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 entitled "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 I 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. I 
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, I 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 generaUy less accurate than those taken at sharp-crested weirs, and that flat-crested dam 
measurements retum Indications of flow which are typically 5-10% lower than actual flow, when 
checked against other methods of measurement Because I have not had the opportunity to 
check flows at this particular faclHty against a more standard method of measurement, I 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 tum the surface of the gage Into the flow slightly, to 
overcome the drawdown and simulate a true head reading. Without actuaUy observing the 
hatchery staff's measurement techniques, I 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 falr1y 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 
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At Rangen's measuring point In upper bank In lower raceways 

2nd Raceway from right 

Right 
Right Middle 
Left Middle 
Left 

W (ft) H (ft) Q (cfs) 

3rd Raceway from right 

Right 
Right Middle 
Left Middle 
Left 

W (ft) H (ft) 
3.67 
3.66 
3.66 
3.66 

Q (cfs) 
0.3 2.01 

0.36 2.63 
0.34 2.42 
0.32 2.21 

TOTAL 18.49 

At dis end of upper bank In Lower raceways 

2nd Raceway from right 

Right 
Right Middle 
Left Middle 
Left 

W (ft) H (ft) 
3.66 
3.65 
3.63 
3.71 

Q (cfs) 
0.3 2.00 

0.32 2.20 
0.28 1.79 
0.28 1.83 

3rd Raceway from right 

Right 
Right Middle 
Left Middle 
Left 

w (ft) H {ft) a (cfs) 
3.65 0.28 1.80 
3.66 0.3 2.00 
3.68 0.3 2.01 
3.55 0.36 2.55 

TOTAL 16.19 

At lower bank of lower raceways 

2nd Raceway from right 
w (ft) H (fl) a (cfs) 

Right 
Middle 
Left 

4.9 0.34 3.23 
4.87 0.36 3.50 
4.86 0.32 2.93 

3rd Raceway from right 

Right 
Middle 
Left 

W (fl) H (fl) a (cfs) 
4.88 0.32 2.94 
4.89 0.3 2.68 
4.86 0.32 2.93 

TOTAL 18.21 

At wier In stream near dis of facility 

W (ft) H (fl) a (cfsb 
3.5 0.12 .48 

J<t..·--~ 
G(Cf~)~ fci.b!e~ 

2 .4'2. 
z . t-f2.. 
z . ot 
2.'-1'2--

( ()..V I'J. w-td~-=:- 43 • g(a '') 
2 o\ {/ 
'Z (.,.'-1 
7. 1..{?... 

"2..2-l 

I ~ . ';;~ z. I ~G 

~ ~ 'Kc_,_~ ~LA.. 
~ 14 
'5 . '-t '1 
2 .en 

o..vca L0td.U.. =- c;g. sz.'' 
Z &:11 
Z - ~lf 
z .'11 

lt:i o?> L.. I;, 



tZ-11-c>~ ~ GcJ.L 

Lb-1u~- ~ ~~· -e~ 

@ I t:;:f c~~ w- L 0'} 

@ l 41-- ~ t.t~ ~v- C. T ;<( ( ll1-f'Q..."'-~ -- ?o c:.fc;) 

' ~ CJ.--..R...L k::.. ~LV 

t\A.Lo-. -s 011' z.t.f fi,.... 1 & . {p Loa 
fS . q ~tf2-
\ •• (p '2. ~ r .e.e.-K-




