National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science

Seepage Investigation of Annie Creek, September 17
and 18, 2008, and Water Rights Assessment

Crater Lake National Park, Oregon
Natural Resource Technical Report NPS/NRSS/WRD/NRTR—2012/572

i

- >
. .
. o e -
"\":\.\.».’ S
. “ -
-
S

-
-
-




ON THE COVER

Annie Creek, upstream of its confluence with the East Fork,
Crater Lake National Park

Photograph by: James Harte, NPS



Seepage Investigation of Annie Creek, September 17
and 18, 2008, and Water Rights Assessment

Crater Lake National Park, Oregon

Natural Resource Technical Report NPS/NRSS/WRD/NRTR—2012/572

James J. Harte

National Park Service

Water Resources Division

1201 Oakridge Drive, Suite 250
Fort Collins, CO 80525

May 2012

U.S. Department of the Interior

National Park Service

Natural Resource Stewardship and Science
Fort Collins, Colorado



The National Park Service, Natural Resource Stewardship and Science office in Fort Collins,
Colorado publishes a range of reports that address natural resource topics of interest and
applicability to a broad audience in the National Park Service and others in natural resource
management, including scientists, conservation and environmental constituencies, and the public.

The Natural Resource Technical Report Series is used to disseminate results of scientific studies
in the physical, biological, and social sciences for both the advancement of science and the
achievement of the National Park Service mission. The series provides contributors with a forum
for displaying comprehensive data that are often deleted from journals because of page
limitations.

All manuscripts in the series receive the appropriate level of peer review to ensure that the
information is scientifically credible, technically accurate, appropriately written for the intended
audience, and designed and published in a professional manner.

Views, statements, findings, conclusions, recommendations, and data in this report do not
necessarily reflect views and policies of the National Park Service, U.S. Department of the
Interior. Mention of trade names or commercial products does not constitute endorsement or
recommendation for use by the U.S. Government.

This report is available from the Natural Resource Publications Management website at
http://www.nature.nps.gov/publications/nrpm/.

Please cite this publication as:

Harte, J. J. 2012. Seepage investigation of Annie Creek, September 17 and 18, 2008, and water
rights assessment: Crater Lake National Park, Oregon. Natural Resource Technical Report
NPS/NRSS/WRD/NRTR—2012/572. National Park Service, Fort Collins, Colorado.

NPS 106/114176, May 2012


http://www.nature.nps.gov/publications/nrpm/

Contents

Page

U . et b b bR R bRk bRt b bt b re s %
LI 1] SRS T PP %
EXECULIVE SUMMIAIY ...ttt sttt e st et e s e ebe e beeneesseenbeensenneenneeneeas vii
ACKNOWIBAGMENES. ... .ottt be et e e e s e e te e e e s re e teeneesreenreeneennes iX
T (T L8 o4 AT o PSSR STSSRRS 1
The Futile Call ATQUIMENT ..ottt e b e e steereeneesneenneas 4
PreviouS INVESTIGATIONS .......cc.oiuiiiiiiiiiieieiei ettt bbbttt sb bbb nbeeneas 4
Pre-1902 Annie Creek Water RIGNTS .........coviiiiiiiicce et 5
StUAY ATEA DESCIIPLION ....cveeeeeitetete sttt bbbttt e bbb bbb enes 9
CroSS SECtiON DESCIIPLIONS .....c.viieiiitieecie sttt et e e st e e re e s reenteaneesneenas 9
=700 T LSRR 11
Uncertainties in Discharge MeaSUrEMENTS ..........c.ccveiueiieiieie ettt 13
RESUILS aN0 DISCUSSION .....vviiieiieiieeiie sttt eiee st e e esee st te e sre e teeseesseestaeseeeseesseaneesseesneenseaneenseensens 15
(O] T [ ES] o] SRRSO 17
RECOMMENUALIONS........eeiieiie ettt este e e s s e steeseeaseesteeneesneenseaneesneenseeneens 19
I G (0] £ O (=T RSSO 21
Y o] o 1=] 16 [ QUSSP PP PR PR 23
F AN o] o 1= 0 [ = TSP 45






Figures

Figure 1. Summary of discharge measurements for September 17 and 18, 2008,

Annie Creek Seepage Investigation, Crater Lake National Park, Oregon...............ccccvevuee.

Figure 2. Summary of OWRD water rights information for Annie Creek, Oregon.
Water rights are grouped by Point of Diversion with Priority Dates and associated
diversion rates (cfs). The CRLA boundary is shown as a dashed line in the upper left

CONET OF TN MAP. ..ot et e are e sreeneenee e

Figure 3. Pre-1902 Annie Creek water rights (cfs) showing (1) the rate per Priority
Date, (2) the cumulative rate for all Priority Dates, (3) the rate reduced by half after
July 20 each year, and (4) the Annie Creek flow equalled or exceeded 95% of the
time, computed at U.S. Forest Service Gauge Station 61420301, for the period of

record October 1, 1992, through September 30, 1999 (modified from Gorman 2010)........

Tables

Table 1. Summary of discharge measurements for September 17 and 18, 2008, Annie

Creek Seepage Investigation, Crater Lake National Park, Oregon.........c.cccocvevvvveivernennnne

.......... 6

.......... 7






Executive Summary

On October 1, 1999, the National Park Service (NPS) submitted claims in the Klamath Basin
General Stream Adjudication for water rights within Crater Lake National Park (CRLA),
including Claim Number 602 for Annie Creek. Annie Spring, located at the head of Annie Creek
in CRLA, provides almost all of the water for operations at CRLA. On March 26, 2002, the State
of Oregon issued a Proposed Order recommending approval of Claim Number 602, a federal
reserved water right, with a priority date of May 22, 1902.

A priority date of May 22, 1902, leaves CRLA 27" on the priority list for Annie Creek water
rights and subject to a call when there is not enough water flowing in Annie Creek to satisfy the
rights of the 26 senior water right owners. Based on historic Annie Creek streamflow records, the
risk of a call is estimated to be three in five years. If a call was placed on CRLA, it could require
a partial or complete closure of the park.

Since 2002 CRLA has implemented two programs and explored other options in an effort to
acquire additional water to augment its pending 1902 water right on Annie Creek. To date, the
two implemented programs have been unsuccessful, and of the explored options only the futile
call argument was determined to warrant further action. The futile call doctrine provides that a
senior appropriator may prevent a junior appropriator from diverting water only when doing so
will be of some benefit to the senior. The NPS position is that the park’s Annie Creek water right
of 0.34 cubic feet per second (cfs) is such a small percentage of the water flowing in Annie
Creek at the park boundary (60 cfs at the time of this seepage investigation) that a difference in
discharge cannot be measured in Annie Creek whether the park is diverting its full entitlement or
not.

In support of a futile call argument, a seepage investigation of Annie Creek in CRLA was
conducted on September 17 and 18, 2008, to quantify base flow and determine if a difference in
discharge could be measured at the park boundary when the park is diverting at full capacity
(0.33 cfs) and not diverting at Annie Spring.

The results of the seepage investigation indicate, for the period September 17 and 18, 2008, at
the cross section Annie Creek above the Park Boundary, the measured discharge was about 60
cfs when the Annie Spring pumps were turned off and about 61 cfs when the pumps were
running at full capacity. The apparent increase in discharge in Annie Creek (rather than the
expected decrease) when the Annie Spring diversion pumps were running at full capacity
demonstrates the difficulty in measuring small changes in discharge in natural stream systems
and gives credibility to the futile call argument.

The NPS Water Resources Division (WRD) recommends presenting the results described in this

report to the Oregon Water Resources Department (OWRD) and discussing the futile call
argument.
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Introduction

Crater Lake National Park (CRLA) is located in the headwaters of the Klamath River
Basin. Annie Spring is located at the head of Annie Creek in CRLA and is the sole source
of water for operations at CRLA, except for Lost Spring which services a small 17-unit
campground on Lost Creek.

On October 1, 1999, the National Park Service (NPS), through the Department of Justice
(DQJ), submitted claims in the Klamath Basin General Stream Adjudication for water
rights within CRLA, including Claim Number 602 for Annie Creek. On March 26, 2002,
the State of Oregon issued a Proposed Order recommending approval of Claim Number
602, a federal reserved water right, for 0.34 cubic feet per second (cfs), 62.8 acre-feet, of
water for domestic and administrative uses plus 1.0 cfs for fire protection, with a priority
date of May 22, 1902.

A priority date of May 22, 1902, leaves CRLA 27" on the priority list (a junior) for
Annie Creek water rights and subject to a call when there is not enough water flowing in
Annie Creek to satisfy the rights of the 26 senior water right owners (OWRD 2009a). In a
call, a senior petitions the Oregon Water Resources Department (OWRD) to require a
junior cease diverting water, or replace water lost to senior users, until the rights of the
seniors are satisfied. Based on historic Annie Creek streamflow records the risk of a call
is estimated to be three in five years. If a call was placed on CRLA, it could require a
partial or complete closure of the park.

Since 2002 CRLA has implemented two programs in an effort to acquire additional water
to augment its pending 1902 water right on Annie Creek:
e 2003/2004—negotiated with Jacox Ranches for the purchase of senior 1883
water rights (WestWater Research 2004), and
e August, 2006—drilled a test hole to 400 feet in the South Yard that did not
encounter a sufficient quantity of water to warrant development.

In addition, the park and the NPS Water Resources Division (WRD) have explored other
options including

e haul water from an outside source,

e construct a water well on U.S. Forest Service land,

e construct additional water storage in the park (currently 535,000 gallons),

e develop springs in the Rogue River Basin and convey the water via buried
pipeline to the Annie Spring diversion,
construct a water well in the Administration Yard,
e divert water from Crater Lake, and
e present a futile call argument to the OWRD.



For economic, regulatory, or physical reasons only the futile call argument was
determined to warrant further action. In support of a futile call argument, a seepage
investigation of Annie Creek in CRLA was conducted by staff from CRLA, the OWRD,
and the NPS WRD on September 17 and 18, 2008, to determine base discharge and to
determine if a difference in discharge could be measured at the park boundary, using
industry standard equipment, when the park is not diverting and when the park is
diverting at full capacity, 0.33 cfs, at Annie Spring.

The results of the seepage investigation indicate, for the period September 17 and 18,
2008, at the cross section Annie Creek above the Park Boundary, the measured discharge
was about 60 cfs when the Annie Spring pumps were turned off and about 61 cfs when
the pumps were running at full capacity (table 1 and figure 1). This report is a summary
of the September 17 and 18, 2008, seepage investigation. In addition to the value of the
discharge data presented, the report includes a history of events leading up to the seepage
investigation, a summary of pre-1902 Annie Creek water rights, and recommendations
for further action. The report may also serve as a field guide for future seepage
investigations on Annie Creek, within CRLA.

Table 1. Summary of discharge measurements for September 17 and 18, 2008, Annie Creek
Seepage Investigation, Crater Lake National Park, Oregon

Discharge (cfs)
Sept. 17, 2008
(with 0.00 cfs
diversion at

Discharge (cfs)
Sept. 18, 2008
(with 0.33 cfs
diversion at

Cross section

Measurement by

Equipment used Annie Spring)

Annie Spring)

Annie Spring Weir Randy Smith, Staff gauge and 1.7-24 1.4-20
Crater Lake NP rating table

Annie Creek below  Jim Harte, Pygmy meter 30 29

Middle Fork NPS WRD

Annie Creek below Jonathan La Marche, SonTek 47 48

East Fork OWRD FlowTracker™

Annie Creek above  Vern Church, Pygmy meter 60 61

Park Boundary

OWRD
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Figure 1. Summary of discharge measurements for September 17 and 18, 2008, Annie Creek
Seepage Investigation, Crater Lake National Park, Oregon
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The Futile Call Argument

The futile call doctrine provides that a senior appropriator may prevent a junior
appropriator from diverting water only when doing so will be of some benefit to the
senior. For example, if water is allowed to flow past the junior's point of diversion, but
the stream is dry at the senior's point of diversion, shutting off (calling) the junior will not
cause the water to reach the senior. Thus, the senior's endeavor of calling the

junior is futile (Michael Fort v. State of Washington, Department of Ecology 2006).

The State of Oregon Administrative Rules 690-250-0020 (OWRD 2009b) state, in-part,

(1) “A call for distribution of surface water is futile when a junior appropriator has
been denied the use of water and, in the judgment of the watermaster, an
inadequate amount of water, or no water, reaches the senior appropriator or
minimum flow point or reach or instream water right”; and

(2) “Upon the judgment that water will not reach its destination, or that an inadequate
amount of water will reach its destination, the watermaster may disregard the call
of the senior downstream appropriator.”

In the case of CRLA’s Annie Creek water right, the maximum diversion rate of 0.33 cfs
at Annie Spring is such a small percentage of the total flow in Annie Creek above the
park boundary (measured to be about 60 cfs on September 17, 2008, and 61 cfs on
September 18, 2008) that a difference in discharge when the park diverts and when the
park does not divert cannot be measured at the park boundary. Since there would be no
apparent benefit to the senior in preventing the park from diverting up to its full
entitlement the senior's “call” on the park would be futile.

Previous Investigations

Discharge measured at Annie Spring was 1,220 gpm (2.7 cfs) on September 20, 1908,
(Hampton 1967) and 1.48 cfs in September 1968 (Frank and Harris 1969).

The U. S. Geological Survey (USGS) maintains a historical record of discharge for
USGS Station 11503000, Annie Spring Near Crater Lake, OR, for the period June 1977
through September 2004 (USGS 2009). The gauge, located on Annie Creek about one-
tenth-mile downstream of Annie Spring below the highway bridge, was decommissioned
by J. G. House on December 14, 2004, due to lack of funding.

The NPS WRD and staff from CRLA measured stage and discharge intermittently on
Annie Creek at a cross section “just upstream of the park boundary” between July 1989
and November 1993 (Albright 1994). The U.S. Forest Service, with private consultant
Graham Matthews and Associates, operated a continuous surface water gauge on Annie
Creek at the same location, measuring stage and computing discharge for Water Years
1993 through 2006 (U.S. Forest Service 2008 and Pryor 2008).



On June 27, 2001, the NPS WRD and U.S. Forest Service, Winema National Forest,
measured discharge on Annie Creek downstream of the confluence with the Middle Fork
(26 cfs) and downstream of the confluence with the East Fork (46 cfs) (NPS 2001).

Pre-1902 Annie Creek Water Rights

The State of Oregon has issued a Proposed Order recommending approval of Claim
Number 602 for CRLA with a priority date of May 22, 1902. The OWRD water rights
database includes 26 Annie Creek water right certificates with Points of Diversion (POD)
downstream of CRLA and Priority Dates earlier than May 22, 1902. The pre-1902
OWRD Annie Creek water rights information is displayed in figure 2. The 26 certificates
are grouped by POD location, and the Priority Dates and associated diversion rates (cfs)
are displayed for each group (Groups 1 through 10). Detailed tabular water rights data for
each group are displayed in Appendix A.

Inspection of each group and POD (figure 2) shows the park is not vulnerable to a call for
regulation of its Annie Creek water right from all ten groups. Groups 1, 2, 3, 6, 7, 8, and
9 could make a call on the park. Groups 4 and 5 could not make a call on the park as their
PODs are on Sun Creek, upstream of its confluence with Annie Creek. Group 10 will
likely never make a call on the park as the POD is on the Wood River, downstream of its
confluence with Annie Creek, and the greater percentage of the discharge in the Wood
River originates from springs near the head of the Wood River (Gorman and La Marche
2010).

Water right rates on Annie Creek are reduced by half after July 20 each year. For
example, a water right with an associated diversion rate of 3.0 cfs prior to July 20 would
be reduced to 1.5 cfs after July 20, through the remainder of the year (figure 3). The 95%
exceedance discharge for Annie Creek measured at the U.S. Forest Service Gauge Station
61420301, for the period of record October 1, 1992, through September 30, 1999, is
superimposed on the cumulative water right rates shown in figure 3. The 95% exceedance
discharge is defined as the discharge in Annie Creek that is equaled or exceeded 95% of
the time. In theory, since the 95% exceedance discharge is greater than the cumulative
water right rate after July 20, the probability of the park’s water right being called out
after July 20 is decreased significantly. Therefore, the greatest potential for a call is from
the time the park opens in May or June until July 20 each year. On this basis, it is during
this period, especially the July 4 holiday, the park needs to consider strategies for
conserving and/or augmenting its water supply (Gorman and La Marche 2010).

A comparison of the total water right diversion rates listed in figures 2 and 3 reveals a
difference between water right totals listed in the OWRD database and totals listed with
the local watermaster’s office. Reconciling the differences is beyond the scope of this
report. In the event the differences become an issue for CRLA, they will need to be
reconciled at that time.
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Figure 2. Summary of OWRD water rights information for Annie Creek, Oregon. Water rights are
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Study Area Description

Crater Lake National Park is located in the headwaters of the Klamath River Basin.
Annie Spring is located at the head of Annie Creek, on the south-facing slope of Mount
Mazama, at an elevation of about 6,000 feet amsl. From Annie Spring, Annie Creek
flows southeast for approximately 11.5 miles through a steep-walled canyon cut through
Mount Mazama ash flow deposits, to the south park boundary, at an elevation of about
4,360 feet amsl. Annie Creek joins the Wood River near Fort Klamath, Oregon.

Average annual precipitation at CRLA from 1919 through 2007 was 65.16 inches.
December and January have the highest average monthly precipitation and July and
August have the lowest average monthly precipitation. The Annie Creek flow system is a
snowmelt-dominated system that receives over 500 inches of average annual snowfall
(Western Regional Climate Center 2008).

Large quantities of snowmelt-fed groundwater discharge from the porous soils directly
into Annie Creek and its tributaries. Peak discharge at Annie Spring, 1977 through 2004,
occurred during June and July, and the least discharge occurred during February and
March (USGS 2009). Peak discharge at the park boundary, 1996 through 2006, occurred
during May and June, and the least discharge occurred during March, September,
October, and November (U.S. Forest Service 2008).

Cross Section Descriptions

Cross section photographs for Annie Spring Weir, Annie Creek below the East Fork, and
Annie Creek above the Park Boundary are located in Appendix B. No photographs were
taken for Annie Creek below the Middle Fork.

Annie Spring Weir, USGS Gauging Station 11503000, Annie Spring Near Crater
Lake, OR

Location: latitude 42° 52° 18” N, longitude 122° 10’ 04” W, under the Rim Drive bridge
approximately one-tenth-mile downstream of Annie Spring.

Datum elevation: 5,982.65 feet mean NGVD 1929.

The Annie Spring Weir is a 90° V-notch weir consisting of a steel plate with a “V-notch”
cut out of the plate. The bottom elevation of the V-notch is relative to an elevation of 2.0
feet on the staff plate (outside gauge) mounted on the one-foot diameter corrugated metal
pipe stilling well located upstream of the weir plate on the left bank. The steel weir plate
is mounted in the stream channel perpendicular to the banks and acts as a control.

The USGS maintained the gauge until it was decommissioned on December 14, 2004.
Stage and discharge data are available from the USGS for the period October 1977
through September 2004 (USGS 2009). The last documented stage/discharge rating for
the gauge is USGS Rating ID 12.1. The USGS rates the accuracy of the records from this
station as FAIR to POOR.



On September 16, 17, and 18, 2008, flow estimated to be less than 0.1 cfs was seeping
around the weir plate where the weir plate meets the left bank. On a previous visit (June
2001) flow estimated to be greater than 0.5 cfs was bypassing the weir plate at the same
location near the left bank. Discharge given in USGS Rating ID 12.1 is greater for a
given head than the discharge given in the standard 90° V-notch weir discharge table.
USGS Rating ID 12.1 likely adjusts for flaws in gauge construction (see photos in
Appendix B) and flow bypassing the weir plate, and may be influenced by the quality of
the discharge measurements used to compute the rating. Due to the shallow depth and
channel configuration it is difficult to make good discharge measurements upstream of
the weir.

Annie Creek below the Middle Fork
Location: latitude 42° 50’ 22” N, longitude 122° 07 44” W

The cross section is located approximately 950 feet downstream of the confluence of
Annie Creek and the Middle Fork and is accessed by parking in the south end of the
Lodgepole Picnic Area loop and walking due east to a ridge with a steep drop-off to the
east and following the descending ridgeline southeast to Annie Creek. The channel
bottom is uniform to moderately rough gravel/cobble, and the banks are grasses with
dense root systems. Discharge measurements made on September 17 and 18, 2008, are
rated GOOD and FAIR respectively.

Annie Creek below the East Fork
Location: latitude 42° 49’ 46” N, longitude 122° 07 15” W

The cross section is located approximately 200 feet downstream of the confluence of
Annie Creek and the East Fork and is accessed by parking at the north end of a pullover
on the east side of State Highway 62, about one mile south of the Lodgepole Picnic Area
loop, and walking due east down a steep hillside directly above the confluence. The
channel bottom is uniform, moderately rough, gravel/small cobbles, and the banks are
sandy with grasses/forbs. There is considerable downfall across Annie Creek upstream of
the cross section, but flow at the cross section was generally unaffected. Discharge
measurements made on September 17 and 18, 2008, are rated GOOD.

Annie Creek above the Park Boundary
Location: latitude 42° 46’ 117 N, longitude 122° 03’ 32” W

The cross section is located at the site of a decommissioned stage gauge operated by the
U.S. Forest Service with a private consultant from 1993 through 2006. The cross section
is accessed by parking at a small unmarked pull-off just north of the south park boundary
sign on the east side of State Highway 62 and walking due east to Annie Creek. The cross
section location is marked by the abandoned shelter and plumbing from the
decommissioned gauge located on the left bank. The channel bottom is gravel, and the
banks are grasses/forbs. Discharge measurements made on September 17 and 18, 2008,
are rated GOOD.
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Methods

U. S. Geological Survey discharge measurement protocol was used during the seepage
investigation. The primary reference used was Techniques for Water Resources
Investigations of the United States Geological Survey, Book 3, Chapter A8, “Discharge
Measurements at Gaging Stations,” by Thomas J. Buchanan and William P. Somers,
1976. Standard NPS Discharge Measurement Notes forms were used to record all data.

There were four participants in the seepage investigation. On September 17 and 18, 2008,
at 10:00 am PST, the participants made simultaneous discharge measurements at four
cross sections along an 11.5-mile reach of Annie Creek in CRLA. From upstream to
downstream the cross sections are (1) Annie Spring Weir, (2) Annie Creek below the
Middle Fork, (3) Annie Creek below the East Fork, and (4) Annie Creek above the Park
Boundary (table 1). Diversion pumps at Annie Spring were shut off on September 12 and
13, 2008, prior to making the September 17, 2008, discharge measurements. On
September 17, 2008, at 12:00 pm PST, the Annie Spring diversion pumps were turned on
to their maximum pumping rate of 150 gallons per minute (gpm), approximately 0.33 cfs,
and discharge measurements were made 22 hours later at 10:00 am on September 18,
2008. The average flow velocity measured at all cross sections, except the Annie Spring
Weir, on September 17 and 18, 2008, was about 2.3 feet per second. In theory, at a flow
velocity of 2.3 feet per second, it would take a particle of water about 7.3 hours to travel
the 11.5-mile length of the measured reach from Annie Spring Weir to the park boundary.
It was expected that 22 hours would be sufficient time for discharge in the 11.5-mile
measured reach of Annie Creek to stabilize following the increase in diversion rate from
0.00 to 0.33 cfs at Annie Spring.

11



Discharge measurements were made at the Annie Spring Weir by noting the water surface
elevation on the staff gauge (outside gauge) mounted on the outside of the stilling well in
the pool upstream of the weir. The bottom elevation of the V-notch in the weir plate is
relative to an elevation of 2.0 feet on the outside gauge; therefore, the “head” is computed
as the outside gauge reading minus 2.0 feet. For example, for the September 17, 2008,
outside gauge reading of 2.85 feet, the head was computed as 2.85-2.0 feet = 0.85 feet.
Referring to a standard 90° V-notch weir discharge table (BOR 1997), a head of 0.85 feet
equates to a discharge of about 1.7 cfs. The USGS computed discharge ratings
specifically for the Annie Spring Weir by measuring discharge upstream of the weir and
noting the water surface elevation (stage) at the outside gauge for each discharge
measurement. With enough discharge measurements made at a range of stages, a
stage/discharge relationship can be computed for the weir. The last rating used by the
USGS at the Annie Spring Weir was Rating ID 12.1. That rating equates a head of 0.85
feet to a discharge of about 2.4 cfs. The discharge from the USGS Rating ID 12.1 may be
higher than the discharge from the standard 90° VV-notch weir discharge table, for a given
head, for a number of reasons, including (1) the USGS rating may account for flow
bypassing the weir, and (2) the weir installation itself may not be to specification (the
weir plate bows downstream, the VV-notch edges are rough, and the upstream face of the
weir plate is not smooth). Since USGS Rating ID 12.1 was last used in 2004, the true
discharge may lie somewhere between that given in the standard 90° VV-notch weir
discharge table and USGS Rating 1D 12.1.

Discharge measurements were made at Annie Creek below the Middle Fork and Annie
Creek above the Park Boundary using pygmy current meters with digital counters that
compute velocity and discharge and top-setting wading rods. A spin test was required for
each pygmy meter before and after each discharge measurement with a minimum
criterion of 45 seconds. A temporary staff gauge was installed at the Annie Creek below
the Middle Fork cross section, and the permanently installed staff gauge at the
decommissioned U.S. Forest Service gauge was used at the Annie Creek above the Park
Boundary cross section. The gauge height was noted before and after each discharge
measurement, and water and air temperatures were noted before each discharge
measurement. Start and end times (24 hrs) were recorded for each discharge
measurement. Channel bottom and flow conditions were noted for each cross section.
Discharge was computed in the field using the velocity-area method and recomputed in
the office using the HMST v2.6 One-Point Velocity Discharge Measurement Checker
software package (Loving 2002). Qualitative ratings (EXCELLENT, GOOD, FAIR,
POOR) were assigned to each discharge measurement by the person making the
measurement.
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Discharge measurements were made at Annie Creek below the East Fork using a SonTek
FlowTracker™ with datalogger. The FlowTracker™ performs quality control diagnostics
and produces a Quality Control Report for each measurement (Appendix B). A temporary
staff gauge was installed at the cross section, and the gauge height was noted before and
after each discharge measurement. Air and water temperatures and channel bottom and
flow conditions were noted before each discharge measurement. Start and end times (24
hrs) were recorded for each discharge measurement. Discharge was computed in the field
using the SonTek FlowTracker™ software and recomputed in the office using the HMST
v2.6 One-Point Velocity Discharge Measurement Checker software package (Loving
2002). A qualitative rating (EXCELLENT, GOOD, FAIR, POOR) was assigned to each
discharge measurement by the person making the measurement.

Uncertainties in Discharge Measurements

All discharge measurements are subject to uncertainty. The measurement uncertainty can
be thought of as a quantitative measure of the dispersion of the measured discharge about
the “true” discharge (Turnipseed and Sauer 2010). The total uncertainty may arise from
several sources, including

measurement of the cross-sectional area,

measurement of the water-velocity profile,

deviation from assumptions used in computational procedures, and
random or systematic errors.

Many studies have been made to define uncertainties in measuring the various
components of a discharge measurement, and then to combine these uncertainties into an
overall estimate of the discharge error (Sauer and Meyer 1992). These studies have been
used to confirm a quasi-quantitative method used to evaluate the accuracy of each
discharge measurement. This method is based on a qualitative evaluation of factors such
as cross-section uniformity, velocity uniformity, stream bed conditions, and other factors
that might, in the opinion of the streamgauger, affect the accuracy of the measurement.
The streamgauger then assigns one of the following accuracy ratings to the
measurement:

EXCELLENT (within 2% of the “true” discharge)
GOOD (within 5%)

FAIR (within 8%)

POOR (greater than 8%)

Quantitative error studies have shown this to be a reasonable rating system.
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As a general rule, the accuracy of most discharge measurements will be about 5%, or
qualitatively a GOOD measurement (Turnipseed and Sauer 2010). A discharge
measurement rated as GOOD could be as much as 5% higher or lower than the “true”
discharge. For example, on September 17, 2008, the discharge at cross section Annie
Creek above the Park Boundary was measured to be 60 cfs, and the measurement was
given a qualitative rating of GOOD. Under this rating system the true discharge could
range from 57 cfs to 63 cfs. On September 18, 2008, the discharge at cross section Annie
Creek above the Park Boundary was measured to be 61 cfs, and the measurement was
given a qualitative rating of GOOD. Under the rating system the true discharge could
range from 58 cfs to 64 cfs. This example illustrates the difficulty in detecting small
differences in discharge, with a reasonable degree of accuracy, using industry-standard
equipment in natural stream channels, even if the streamgauger has made a GOOD
discharge measurement.

Procedures for quantifying discharge measurement errors may be found in Dickinson
1967, Pelletier 1988, and Sauer and Meyer 1992,
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Results and Discussion

On September 17, 2008, discharge was measured at the Annie Spring Weir, Annie Creek
below the Middle Fork, Annie Creek below the East Fork, and Annie Creek above the
Park Boundary while the pumps at the Annie Spring diversion were off. On September
18, 2008, discharge was measured at the same locations while the pumps at the Annie
Spring diversion were running at full capacity (150 gpm, 0.33 cfs). Discharge
measurements were made simultaneously at 10:00 am PST on both days. Summary
results are listed in table 1 and displayed on figure 1. NPS Discharge Measurement Notes
forms, SonTek Discharge Measurement Summaries, and HMST v2.6 One-Point Velocity
Discharge Measurement Checker printouts for each cross section are located in Appendix
B.

On September 17, 2008, discharge between Annie Spring Weir and Annie Creek above
the Park Boundary increased from about 2.4 cfs at the Annie Spring Weir, to about 30 cfs
at Annie Creek below the Middle Fork, to about 47 cfs at Annie Creek below the East
Fork, to about 60 cfs at Annie Creek above the Park Boundary, an increase of about 58
cfs over the 11.5-mile reach. No known surface water diversions, or non-natural surface
water inputs, occurred along the measured reach prior to, or during, the September 17,
2008, discharge measurements.

On September 18, 2008, discharge between Annie Spring Weir and Annie Creek above
the Park Boundary increased from about 2.0 cfs at the Annie Spring Weir, to about 29 cfs
at Annie Creek below the Middle Fork, to about 48 cfs at Annie Creek below the East
Fork, to about 61 cfs at Annie Creek above the Park Boundary, an increase of about 59
cfs over the 11.5-mile reach. The 0.33 cfs diversion at Annie Spring was the only known
surface water diversion occurring along the measured reach during the September 18,
2008, discharge measurements. There were no known non-natural surface water inputs
into Annie Creek prior to, or during, the September 18, 2008, discharge measurements.

15



The difference in discharge measured at the Annie Spring Weir under no-diversion and
full-diversion conditions was about —0.3 to —0.4 cfs. The difference in discharge
measured at Annie Creek above the Park Boundary under no-diversion and full-diversion
conditions was about +1.0 cfs. In theory, a decrease in discharge would have been
expected at Annie Creek above the Park Boundary on September 18, 2008.

Precipitation is measured daily at a gauge located in the CRLA Administration Area. The
precipitation total for August 2008 was 1.92 inches with 1.42 inches recorded between
August 18 and 21 and 0.02 inches recorded after August 21, 2008. No precipitation was
recorded between September 1 and 21, 2008 (NPS 2008). Average Total Precipitation for
August and September, for the period of record 10/01/1919 to 12/31/2007 at CRLA, is
0.94 inches and 2.11 inches respectively (Western Regional Climate Center 2008).
Although the four-day rainfall total for August 18 through 21 was 150% of the average
total monthly precipitation, the climate record suggests the discharge measured on Annie
Creek on September 17 and 18, 2008, was not influenced by recent precipitation.

No problems were reported while making the discharge measurements on either
September 17 or 18, 2008.
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Conclusions

At the Annie Creek above the Park Boundary cross section, greater discharge was
measured on September 18, 2008, with the Annie Spring diversion pumps running at full
capacity (0.33 cfs), than was measured on September 17, 2008, with the Annie Spring
diversion pumps turned off.

The percent difference between discharge measured on September 17 and 18, 2008, at
Annie Creek above the Park Boundary was +1.7%, an apparent increase in discharge. The
fact that the measured discharge increased (rather than decreased), while the Annie
Spring diversion pumps were running at full capacity, demonstrates the difficulty in
detecting (and measuring) small changes in discharge (0.33 cfs) over long distances (11.5
miles) in natural stream systems. The similar increase in discharge measured at Annie
Creek below the East Fork on September 18, 2008, gives us confidence in the
measurement made at Annie Creek above the Park Boundary. No precipitation was
recorded at the park immediately preceding or during the seepage investigation;
therefore, the apparent increase in discharge on September 18, 2008, may have been due
to some other natural process or was a product of the inherent difficulties with accuracy
and precision associated with making discharge measurements by hand. The percent
difference of +1.7% would fall well within the standard error for the GOOD USGS
qualitative rating for a discharge measurement.

The results of this single seepage investigation, performed with a discharge of about 60
cfs in Annie Creek above the Park Boundary, suggest the validity of a futile call
argument. If the discharge in Annie Creek above the Park Boundary was much less, like
the 36 cfs recorded at Annie Creek above the Park Boundary on September 23 and 24,
2001 (U.S. Forest Service 2008), the percentage of the total flow represented by the
park’s full diversion capacity of 0.33 cfs would be higher, but still less than 1% of the
total flow and difficult to measure.

At the time of the seepage investigation, the OWRD was reluctant to hear the park’s
argument for a futile call. In the view of the OWRD, the fact that senior water right
owners know the park is diverting water at Annie Spring, even though a resulting
decrease in discharge could not be measured at the park boundary, is enough evidence for
the watermaster to place a call on the park during periods when there is not enough water
in Annie Creek to satisfy the rights of the senior water right owners. In fact, the principal
of conservation of mass would dictate that a decline in flow exists, regardless of whether
it can be measured. Still, it would be worthwhile to present the results of this seepage
investigation to the OWRD and revisit the futile call argument.
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Recommendations

1. Pursue the futile call argument with the OWRD, referencing the results of this
seepage investigation. If CRLA chooses to pursue the futile call argument, additional
seepage investigations should be performed.

2. Purchase/lease 1883/1886 Priority Date water rights sufficient to augment the park’s
water supply during a call.

3. Purchase land with 1883/1886 Priority Date water rights sufficient to augment the
park’s water supply during a call.
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Appendix A

Oregon Water Resources Department Water Rights Information for pre-1902 Annie
Creek Water Rights for Groups 1 through 10 (figure 2).
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Table A.1. Oregon Water Resources Department water rights information for Group 1, figure 2

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1089 OR * IR

Cert: 1089 OR * IR

Cert: 1089 OR * LV

Cert: 1089 OR * DO

Cert: 1089 OR * DO

Cert: 1089 OR * LV

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53435
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53435
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53435
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53435
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53435
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53435

COPELAND

COPELAND

COPELAND

COPELAND

COPELAND

COPELAND

12/31/1883

12/31/1883

12/31/1883

12/31/1883

12/31/1883

12/31/1883

3

15

0.005

0.1
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Table A.1. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1092 OR * IR

Cert: 1092 OR * IR

Cert: 1092 OR * LV

Cert: 1092 OR * DO

Cert: 1092 OR * DO

Cert: 1092 OR * LV

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53438
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53438
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53438
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53438
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53438
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53438

DENTON

DENTON

DENTON

DENTON

DENTON

DENTON

12/31/1883

12/31/1883

12/31/1883

12/31/1883

12/31/1883

12/31/1883

1

0.5

0.005

0.1
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Table A.1. (continued).

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1105 0R * IR

Cert: 1105 OR * LV

Cert: 1105 OR * DO

Cert: 1105 OR * DO

Cert: 1105 OR * LV

Cert: 1105 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53451
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53451
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53451
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53451
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53451
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53451

NICHOLSON

NICHOLSON

NICHOLSON

NICHOLSON

NICHOLSON

NICHOLSON

12/31/1883

12/31/1883

12/31/1883

12/31/1883

12/31/1883

12/31/1883

3

0.005

0.1
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Table A.1. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1107 OR * IR

Cert: 1107 OR * DO

Cert: 1107 OR * LV

Cert: 1107 OR * IR

Cert: 1107 OR * LV

Cert: 1107 OR * DO

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53453

PELTON

PELTON

PELTON

PELTON

PELTON

PELTON

12/31/1891

12/31/1891

12/31/1891

12/31/1891

12/31/1891

12/31/1891

3.25

0.005

0.1

6.5




8¢

Table A.1. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1113 0OR * IR

Cert: 1113 OR * IR

Cert: 1113 OR * LV

Cert: 1113 OR * DO

Cert: 1113 OR * DO

Cert: 1113 OR * LV

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53459
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53459
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53459
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53459
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53459
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53459

WEED

WEED

WEED

WEED

WEED

WEED

12/31/1891

12/31/1891

12/31/1891

12/31/1891

12/31/1891

12/31/1891

2.38

1.19

0.005

0.1
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Table A.1. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 10915 OR * IR

Cert: 10915 OR * IR

Cert: 10917 OR * IR

Cert: 10917 OR * LV

Cert: 10917 OR * LV

Cert: 10917 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63304
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63304
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63306
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63306
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63306
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=63306

MILLER

MILLER

MILLER

MILLER

12/31/1891

12/31/1891

11/30/1883

11/30/1883

11/30/1883

11/30/1883

2.375

3.8

2.4153

0.1

4.8306
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Table A.2. Oregon Water Resources Department water rights information for Group 2, figure 2

Certificate Information Source Name Priority Date Rate (cfs)
Cert: 76151 RR * I* http://apps2.wrd.state DENTON 12/31/1891 0.895
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=128501
Cert: 76310 CF * I* http://apps2.wrd.state 12/31/1891 3.172

.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=128627
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Table A.3. Oregon Water Resources Department water rights information for Group 3, figure 2

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1107 OR * IR

Cert: 1107 OR * LV

Cert: 1107 OR * DO

Cert: 1107 OR * DO

Cert: 1107 OR * LV

Cert: 1107 OR * IR

Cert: 68357 RR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53453
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=120691

PELTON

PELTON

PELTON

PELTON

PELTON

PELTON

GORDEN

4/30/1898

4/30/1898

4/30/1898

4/30/1898

4/30/1898

4/30/1898

12/31/1892

1.97

0.005

0.1

3.94

1.42
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Table A.4. Oregon Water Resources Department water rights information for Group 4, figure 2

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 10903 OR * IR

Cert: 10903 OR * LV

Cert: 10903 OR * DO

Cert: 10903 OR * DO

Cert: 10903 OR * LV

Cert: 10903 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63292
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63292
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63292
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63292
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63292
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=63292

HESSIG

HESSIG

HESSIG

HESSIG

HESSIG

HESSIG

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

1.197

0.005

0.1

2.394
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Table A.5. Oregon Water Resources Department water rights information for Group 5, figure 2

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 10897 OR * IR

Cert: 10897 OR * LV

Cert: 10897 OR * DO

Cert: 10897 OR * DO

Cert: 10897 OR * LV

Cert: 10897 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63286
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63286
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63286
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63286
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63286
http://apps2.wrd.state
.or.us/apps/wriwrinfo
Iwr_proofing_details.
aspx?snp_id=63286

CARDWELL

CARDWELL

CARDWELL

CARDWELL

CARDWELL

CARDWELL

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

2.15

0.005

0.1

4.306
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Table A.5. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 10902 OR * LV

Cert: 10902 OR * IR

Cert: 10902 OR * LV

Cert: 10902 OR * DO

Cert: 10902 OR * DO

Cert: 10902 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63291
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63291
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63291
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63291
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63291
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=63291

DIXON

DIXON

DIXON

DIXON

DIXON

DIXON

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

0

5.349

0.1

0.005

10.698
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Table A.5. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 10906 OR * IR

Cert: 10906 OR * LV

Cert: 10906 OR * DO

Cert: 10906 OR * DO

Cert: 10906 OR * LV

Cert: 10906 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63295
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63295
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63295
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63295
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63295
http://apps2.wrd.state
.or.us/apps/wriwrinfo
Iwr_proofing_details.
aspx?snp_id=63295

LEEVER

LEEVER

LEEVER

LEEVER

LEEVER

LEEVER

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

1.312

0.005

0.1

2.624




9€

Table A.6. Oregon Water Resources Department water rights information for Group 6, figure 2

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert:

Cert:

Cert:

Cert:

Cert:

Cert:

Cert:

Cert:

1087 OR * I*

1087 OR * I*

1097 OR * IR

1097 OR * IR

1097 OR * LV

1097 OR * DO

1097 OR * DO

1097 OR * LV

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53433
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53433
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53443
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53443
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53443
http://apps2.wrd.state
.or.us/apps/wriwrinfo
Iwr_proofing_details.
aspx?snp_id=53443
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53443
http://apps2.wrd.state
.or.us/apps/wriwrinfo
Iwr_proofing_details.
aspx?snp_id=53443

CARDWELL

CARDWELL

HILL

HILL

HILL

HILL

HILL

HILL

12/31/1901

12/31/1901

11/30/1898

11/30/1898

11/30/1898

11/30/1898

11/30/1898

11/30/1898

0.25

0.5

1.6

0.8

0.005

0.1
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Table A.6. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1099 OR * DO

Cert: 1099 OR * LV

Cert: 1099 OR * IR

Cert: 1099 OR * IR

Cert: 1099 OR * LV

Cert: 1099 OR * DO

Cert: 1099 OR * LV

Cert: 1099 OR * DO

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wriwrinfo
Iwr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wriwrinfo
Iwr_proofing_details.
aspx?snp_id=53445

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

12/31/1898

12/31/1898

12/31/1898

12/31/1898

12/31/1898

12/31/1898

11/30/1898

11/30/1898

0.005

0.1

0.25

0.125

0.1

0.005
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Table A.6. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1099 OR * IR

Cert: 1099 OR * IR

Cert: 1099 OR * LV

Cert: 1099 OR * DO

Cert: 1103 OR * IR

Cert: 1103 OR * LV

Cert: 1103 OR * DO

Cert: 1103 OR * DO

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53445
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53449
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53449
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53449
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53449

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

MOSHIER

MOSHIER

MOSHIER

MOSHIER

11/30/1898

11/30/1898

11/30/1898

11/30/1898

11/30/1898

11/30/1898

11/30/1898

11/30/1898

0.83

0.415

0.5

0.005
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Table A.6. (continued)

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1103 OR * LV

Cert: 1103 OR * IR

Cert: 1112 OR * I*

Cert: 10905 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53449
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53449
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53458
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63294

MOSHIER

MOSHIER

STREETER

LEEVER

11/30/1898

11/30/1898

12/31/1901

12/31/1888

0.1

0.63

0.462
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Table A.7. Oregon Water Resources Department water rights information for Group 7, figure 2

Certificate Information Source

Name

Priority Date

Rate (cfs)

Cert: 76154 RR * I* http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.

aspx?snp_id=128504

SANDERSON

12/31/1891

1
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Table A.8. Oregon Water Resources Department water rights information for Group 8, figure 2

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 1104 OR * IR

Cert: 1104 OR * LV

Cert: 1104 OR * DO

Cert: 1104 OR * DO

Cert: 1104 OR * LV

Cert: 1104 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53450
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53450
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53450
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=53450
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53450
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=53450

NICHOLSON

NICHOLSON

NICHOLSON

NICHOLSON

NICHOLSON

NICHOLSON

4/30/1898

4/30/1898

4/30/1898

4/30/1898

4/30/1898

4/30/1898

1

0.005

0.1
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Table A.9. Oregon Water Resources Department water rights information for Group 9, figure 2

Certificate Information Source Name Priority Date

Rate (cfs)

Cert: 1100 OR * I* http://apps2.wrd.state MCDONOUGH 12/31/1892
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=53446

4
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Table A.10. Oregon Water Resources Department water rights information for Group 10, figure 2

Certificate

Information Source

Name

Priority Date

Rate (cfs)

Cert: 10908 OR * IR

Cert: 10908 OR * IR

Cert: 10911 OR * IR

Cert: 10911 OR * IR

Cert: 10914 OR * IR

Cert: 10914 OR * IR

http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63297
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63297
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63300
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
/wr_proofing_details.
aspx?snp_id=63300
http://apps2.wrd.state
.or.us/apps/wr/wrinfo
Iwr_proofing_details.
aspx?snp_id=63303
http://apps2.wrd.state
.or.us/apps/wriwrinfo
/wr_proofing_details.
aspx?snp_id=63303

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

LOOSLEY

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

12/31/1895

0.25

0.4

5.16

8.26

5.252

3.28







Appendix B

Cross Section Photographs, NPS Discharge Measurement Notes Forms, SonTek
Discharge Measurement Summaries, and HMST v2.6 Printouts
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Cross Section: Annie Spring Weir
USGS Gaging Station 11503000, Annie Spring near Crater Lake, Oregon
Annie Spring Weir located below Rim Drive bridge.
View from upstream to downstream.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Spring Weir
USGS Gaging Station 11503000, Annie Spring near Crater Lake, Oregon
Annie Spring Weir located below Rim Drive bridge.
View from left bank to right bank.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Spring Weir
USGS Gaging Station 11503000, Annie Spring near Crater Lake, Oregon
Annie Spring Weir located below Rim Drive bridge.
View from left bank to right bank.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Spring Weir
USGS Gaging Station 11503000, Annie Spring near Crater Lake, Oregon
Annie Spring Weir located below Rim Drive bridge.
View from downstream to upstream.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Creek below the East Fork
Annie Creek about 200 feet downstream of the confluence with the East Fork.
Cross section at downstream pink flagging. View from right bank to left bank.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Creek below the East Fork
Annie Creek about 200 feet downstream of the confluence with the East Fork.
View of temporary staff gage at left bank.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Creek below the East Fork
Annie Creek about 200 feet downstream of the confluence with the East Fork.
View downstream from cross section.

Annie Creek. Klamath County, OR.
September 16, 2008
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Cross Section: Annie Creek below the East Fork
Annie Creek about 200 feet downstream of the confluence with the East Fork.
View from left bank to right bank. Cross section at pink flagging.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Creek above the Park boundary
Annie Creek at the site of the former US Forest Service stream gage.
View upstream from upstream of cross section.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Creek above the Park boundary
Annie Creek at the site of the former US Forest Service stream gage.
View from left bank to right bank. Cross section at pink flagging.

Annie Creek, Klamath County, OR.
September 16, 2008
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Cross Section: Annie Creek above the Park boundary
Annie Creek at the site of the former US Forest Service stream gage (shelter visible behind downfall).
View from right bank to left bank. Cross section at pink flagging.

Annie Creek, Klamath County, OR.
September 16, 2008



LS

Cross Section: Annie Creek above the Park boundary
Annie Creek at the site of the former US Forest Service stream gage.
View downstream from upstream of cross section. Shelter and antenna visible on left bank.

Annie Creek, Klamath County, OR.
September 16, 2008



WRES REVIEW NOTES FIELD CARD FOR USE OF VERTICAL AXIS METER

Velocity limits of cument maters Spin tests Emits
Meters Novmafl Minimam
= 1 — Pygmy L ST
AR 5356.00 o, vane = s
[_Type-AA 4.0 20
Meter operation. —
‘ — Watar Depth (fool) Neater use
2.5 or deeper Typa-AA 0.2 and 0.8
1525 Type-AA 0.6
1.5 or desper Pygeny 02and 0.8
©.30-1.5 Pygmy 06

A measuremant cross section shoukd have 25«30 measwuremant Stations,

No mare than 10% of tha total flow sbould be in a single measuremeant cell

Cach measuremant should be at least 40 seconds duration, and énd on a complete ravolufion of the meter bucket wheel

Ammmmummmmw-mubem«dwamanmnnmnmzsuu

The AA meter should be used in depths 1.5 foet or groater. it should not bo used less thar 0.5 feat from any boundary

such as the bed or bank of a channel.

. The pygamy meter should be used in depits botween 0.2 and 1.5 fot. It should not be used 3t ss than 0.3 fect from any
boundary such as the bed or bank of 3 channal,

. Comgplete discI lculations on the appropriate form before leaving s site.

DESCRETIONS FOR MEASUREMENT NOTE SHEETS

. Steady or Veried
Q Describe change n GH during measurement
. Uniform or Non-Uniform
a How ts flow distributed in the cross section?
. Laminar or Turbulent
) Does the flow pulsate? Does fow have some vertical component?
. Suspencac Matarial
@ Do leaves or algae in water affect meter pesformanca?
CROSS-SECTION
. Uniform ce Non-Uniform
< Is cross-section peafile even or uneven?
. Smooth, moderately rough, rough, very rough
© Describes iregularity of bed
. Channel bod matersal
o Mud, sand, pebbles, cobhles, boulders?
o Upstream bed material - may creéase tuenulent flow

LCONTROL
- Describe coatrol type
a Natural riffie
. Length?
. Bad material?
. Stable or subject to change?
a channel
. is flow contained in channel, in the bark vegetation, or over bank flow?
) channel constricton
. are banks stabie”
. Bank composition?
[ Wair
. type and condition
. Whare
o How many fect downstream of gage?
- Condtions

o Clear & uncbstrucled, affectad by moss or algae, affected by lsaves or other debris, noticeable
changes?

{Aug. 2007) UNITED STATES
DOI-NPS-WRD
WATER RIGHTS BRANCH
DISCHARGE MEASUREMENT NOTES
Meas. Nc.
pan_ 4-11-0F€
Checked by

Station Numbsr Comg. by
park L RATER. {Ake Staton Neme _fApinsi . i?g 1:%3 ( 5814&3 £)
Personnel Hoer_STREE (AUl Nows . Seovri

weater  ( LEAL

Weasuremant Tyoe (circle onie)  Wading, Cabie, Bridge, Beat, log; Upstr, Onst,_______ft. ml. of gage

Maasueaman! Tene/G.H - Local /Standard (24he) Start: GH. Stop: GH.
Meter Type SN Spin Bafore Mazs. Ay _{seq)
Meter Rating Levels Obtained; Yes/No Datum Changed: YesMNo
High Water Mark Gage Height of Zare Fiow, o
Crest Stage Chacked: YeaMo StickReading 1t
GAGE READINGS Air, ‘CF@
T TIME INSIDE OUTSIDE Water ‘CF@
oz 34 br) (cwn oy (=¥ Gape- GH) Cond. @
1600 2.5 | pH @
LIS e R e, TR Koo
(200 2.R5" Bubbler;
TS e
Bblrate permn.
Intake/Orlfice cleaned: Yes/No
Transducer:
Typee
PSIG 25, 5,10, 15,30
Waghiec M.G.A. Other: ‘
G carection
Desiccant changed: Yes/No
Comct MGH
Flow: Width Area Ave. Vel, GH. Disch.
Method _ Method coetft. Hor.Angle cosff, Susp. Type_ Susp. Coeil.
Meier ft. above bottom of weight No. Secs, G.H. changes _fin hrs,

Measurement rated: axcallent (2%), good (5%). fair (8%), poar (over 8%); besed on ths following cond:
Flow

Cross Seaction
Control
Meas, Plots

FPhotos Taken: Yes/No

% diff. from rating




Observation/Cemmants: {Aug. 2007) UNITED STATES
DOI-NPS-WRD
WATER RIGHTS BRANCH

DISCHARGE MEASUREMENT NOTES

Station Number, Comp. by Checked by S

vieatter___ (L EAR_

WRE REVIFW NOTES FIELD CARD FOR USE OF VERTICAL AXIS NETER

Measurement Type (circle ong)  Wading, Cable, Bridge, Boat, [os; Upstr,, Dnst. f1., mi of gage
Valocity limits of current meters S5pin tests Bmits
i W T Measurement Tima/G,H.: Local 'Stand Abr) Start: GH. Stap. GH,
= T = . i
v w ozs.algo ict; vane 49 29 Meter Type SN Spin Bedora Meas, Adter (sec)
-—— 0-AA [E) Z0
ietev operition. Meter Raing Levels Cotained: YesNo Datum Changest: YesMo
PETIT A T S e igh Watsr Mark Gage Height of Zero Flow: 7
5-2.5 Typo-hAA 0.6
1.5 or Geeper Pygmy 02 and 0.8 Crest Stage Checked: Yes/No StckReadng____ i
KA Pyamy (X3
GAGE READINGS Alr ‘CF@
- A cross sects hould have 2530 measuremeant stations, e
TIME INSIDE OUTSIDE Water, ‘C'F@
. No more than 10% of the total flow should be in 2 single measuremnent cell. e ——
. Each measurement should be 3t kast 40 seconds duration, and end on a compliete revolut:on of the meler bucket wheel iy fbow Ll Cond.
. Atwo point, two and eight tenths, velocity method should be used with an AA in depths over 2.5 feet. ~ n H
«  The AAmeter should be used in depths 1.5 foat o greater. It should not be used lass than 0.5 feat from any boundary 16866 2 14 P @.
such as the bed or bank of a channel, q 2 q Sensor:
. The pygmy meter should be used in depihs between 0.3 and 1.5 feot. it should not be used at less than 0.3 feet from any l \& =t .
nommnnnuw« bank of a chanael. Bubbler
. Jcutations on the appropriate fosm before beaving a site, Type
. DESCRIPTIONS FOR NEASUREMENT NOTE SHEETS Bblrsle______ permin.
- Varied [T ™ 0.
i - NN e Intake/Orifice cleanad: YesMNo
«  Uniform or Non-Uniform Transducer:
[ How is Now distributed in the cross section?
Y M "Tm'bwm pulsate? Does flow ha vertical ne? s
o Vis SO COMPOne!
+  Suspended Material PSIG 2.5, 5,10, 15,30
o Do leaves or algae in water sffect meter pedormance? Wegr=d MG.H Other:
CROSS-SECTION i
«  Uniform ar Non-Unif H. comecion g
o 5 Is m-::m profiie aven or uneven? Desiccant changed: Yes/No
- Stnoom. moderately rough, rongh, very rough Comect MG H,
cmmu bed -mu: -~ ke
. e
o Mud, sand, pebbles, cobhies, boulders? Flow: Width Jfrea _Ave. Vel. G.H. Disch,
o Upsiream bed material — may craste turbulent flow
CONTROL Method Method coefi. ______Hor.Angle coeff._______ Susp. Type Susp, Coeif,
. Desgeribo control type
ail e <oy PP Meter___ ftabove bottom of weightNo. Secs____ G.H.changss _____ fLin____ hrs.
+ Bed moterial?
S . Stable or subject to changa? Measuremant rated: excellent (2%), good (5%), fair (8%), poor (over 8%); based on the fillowing cond:
el
. . & tlow contained i channel, in 1he bank vegetaron, or aver hank flow? Flow
3 channe! constriction
* are banks stable”?
. B':ﬂt composition? Cross Section
o Weir
. type and condtion Control
- Whare
o How many fest Cownstraam of Gage? Meas. Plots % diff. from rating
- Conditions

° Clsar & unabstructed, affected by maes of algae, affectsd by leaves or other dsbris. noticeable Photos Taken: Yea/No
<l
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WREB REVIEW NOTES FELD CARD FOR USE OF VERTICAL AXIS METER

UNITED STATES
DOI-NPS-WRD
WATER RIGHTS BRANCH

DISCHARGE MEASUREMENT NOTES \
Maas No. -~

{Aug. 2007)

Date Cl/;;/;':xf;

smuonmume,‘/-wm.vé &7 w{l, M‘.é\,}[c\ ,::(, Comp. by
Park S RLLA sion NeneARIA e~ <1 el ¢ ozt wl Muddle Bire
Personnel: Meter_ + HA By Noks, T3 RALTE
Weather_~_\cah .

Messurerent Type e ) {eding Cabl, Bdge, Bost,oc; Ussir, Drst

Checkedby

ft., mi. cf gage

Velocity limits of current meders Spim tests liméts )
— e porr T Measuremant Time/G.H.: Local SStendard (26h1) Stat_| O S0 GH, o U3 Siop /2 BH, =92
A 1. 45 5
g e m— - - Melsr Type SN Spin Befors Meas, S " Sec per_ <A Sar (sen)
40
Mioter operation. Meser Rating Levels Obtained: Yes!No Datum Changed: YesMNo
_,&%’!_,,“:‘_,‘5 T B ) e High Water bark Gaga Height of Zero Flow _ -
1 &
35 or Geapar Fygey Tand 03 Ceest Stege Checked: YesiNo StckReading & 12y B B
0.30-1.8 my’ 0, J & :
2 - GAGE READINGS Mr AR CF@ 10X
. A nt cross id have 25-30 it stations. | — e -
TIME INSIDE QUTSIDE Water 5.2 *CF@ ..y iich i
. No 1are than 10% of the total flow should be in a single maasurement cell, 1 TS A W
. Each measirement should be st lesst 40 seconds duration, and and on 3 complote revolution of the matar bucket whael. s (owes a1 HEtao0R Cond. @
. A two poing, two and eight tenths, velocity method shou'd be used with an AA in depths over 2.5 feat.
o The AA meter should be used in depths 1,5 feet of greater. It should not be used less than 0.5 fest from any boundary pH @
sich as the bed or bank of & channel. Sansor:
. The pygmy mater should b used in Jepths besween 0.3 2nd 1.5 feet. It should not be used at less than 0.3 feet from any * :
boundary such as the bed o bank of a channed, Bubbiler:
- Complete diszharge ealcutations on the appropriate form before leaving a site- Ty
S DESCRIPTIONS FOR MEASURCMERT NOTE SHECTS Bbl rate per min.
. Staa Varted 5
gl ds i O k Intake/Orifice cleaned: Yes/No
«  Undorm or Non-nfomm Transducer:
a How s flow distanuted in the cross section?
«  Laminar or Turbulent m Type ==
o Does the tiow pulsate? Does flow S0M8 vertical component?
+  Suspended Material PSIG 25, 5,10, 15,30
o Doleaves or algae in water afiect mater parfonmanca? “Weighted MG Other:
CROSS-SECTION T =
. Uniform or Noa-Uniform H. comecs 3
o;m Is cross-soction profile even or unaven? Desiccant changed: Yes/No
. Smooth, moderatedy rough, rough, very rough Corres: M.G.H. [
Describes irreguiarity of bod

. Channel bed material
P Mux, sard, pebl bbles. boulders?
o Upstream bed material - may create turbulaat flaw

CONTROL

. Describe cardrol type
o Natural riffle
. Length?
. Bed material?
. Stable or subject to changa?
o channe!
. is flow comained in ch 1, In the bank or aver bank tlow?
3 channel constriction
. are bariks stable?
- Bank composition?
v Weir
- type and condiion
. Where

o How many feet downstroam of gage”
ns
o Clear & unobstructed, alfected by moss or algse, affocted by laaves or other debris, noticeatle
changes?

Flow: Width _/5+ 2 Farea 13.28 Ave.Vel. Z+/S!  GH + S piseh, SO.Z s
Method < '@ Method coeff. Hor.Angle coeff, Susp. Type Susp. Coef.
flin____hrs.

Measurement rated: excellent &%)@m:i (5%) @I@ poor fover 83}; basod on the following cond:
Flow S macl. Awele EWE ‘é) Livertl) Flowlhasg

Meter, fi. above bottom of weight No. Sacs. G.H. changes
P e

Cross Section_ <3 ravel / Cobble
Control "~
Meas. Plots % diff. from rating

Photos Taken: Yes/No
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HMST v2.9 One-Point Velocity Discharge Measurement Checker With EDIs

Station Name: Annie Creek below Middle Fork ‘ Sl
Station Number: WIDTH 15,200 1 of Sections 32 = |
Dato; 09/17/08 AREA 13,163 Sections > 6% 4 prot Ful Sneet | Standard error computed
Moasuremont #: | R, l VELOCITY 2.289 Sections > 10% 0 "7 | using OFR 92-144 Method
Meter Type: Pygmy ~ || ' *Standard Error R e S
Rating # (1 or 2) 2 TOTAL DISCHARGE| _ 30.124] - B °
# of EDI Verticals 5 Measurement sheet Q is OK if betwooen 29.82 and 30.42 ] Stable (uneven, gravel-boulders) 3]
EDI Sample # 1 2 3 L) 3 [ 7 8 9
LocationtoSamplo [ 34 | 83 | 74 | 96 | 125 | [ | [ TBFI
‘ NOTE: BEW In column L. below rofers to Begining of Water
Carrection i Velocity Mean  Adjusted Distance % of Total
Coefficien! Distance __ Width ___ Depth _Revolutions_Seconds _ AtPoint __ Velocity Velocity _ Area  Discharge From BEW Q So Far
0 0.25 0.46 0.174] _ 0.174] __ 0.174] _ 0.118] __ 0.020] 0.26 0%
0.5 0.50 0.4l 0,618 0.516 0.516 0.230]  0.114 0.75 0%
1 0.50 0.4 0,874 0.674 0,674 0,245 0.214 28 1%
1.5 0.50 0.5 1,072 1.072 1.072 0.26 D.284 1.75 2%
2 0.50 0.59 1,649 1.649]  1.549 0.295 0457 22 4%
2.5 0.50 068 1.938 1,938 1,938]  0.340 0.659 ki 6%
3 0,50 081 2.330 330 30| 0.40 0.944 3.2 %
35 50 082 017 017 017 041 237 3.7 13%
5 1 986| 2086 2088 0500] 1493 4.2 18%
4.5 50 0.91 4.089 4.089 4089 0.455 860 4.7 24%
0,50 0 4.069 2,008 4069 400 628 52 30%
5.5 0.50 0 3,504 3 504 3.504 450 677 576 35%
[ 0,50 0.7: 3.64 3 64¢ 3.64¢8 360 313 6.25 39%
5. 0.50 0.89 2.9 2.0 2.936 44 1.307 8.75 44%
0.68 0,50 0.85 4 46 3.394 0.42 1,442 28 48%
0.99 76 0,50 0,86 3,506 3.506 3470 0.42 1.476 7.76 53%
0.69 ] 0,50 0.0 } 600 3,60 3.564 0.45( 1.604 8.25 B9%
0.69 i 0,50 0.98 2.497 2.49, 2.467 0.480 1,208 75 33%|
0.99 0.50 1 2.053 2.95 2,923 0.5 1,462 25 7%
0.09 [} 50 1 ,200 2.200 2.178 0.500 1,080 975 1%
0.09 10 .60 1,05 2.521 2.521 2.496 0.625 1.310 10.25 76%
0.99 105 0.50 1 696 2,606 2,660 0.500 1,336 10.7 80%
99 1 0,50 0.91 . 468 2.468 2.443 0,45 1,11 1.2 83%
11.5 0.50 1.03 454 1,454 1,439 .51 0.741 .7 85%
04 ’ 0.50 0.98 16516 1,616 1.601 0,400 0,735 122 B8%
0.9 128 0.50 0.89 2.024 2.024 2.004 D. 44 0,892 12.7 1%
12 0.50 1.00 1,485 1.485 1.485 0,545 0,809 13.25 4%
13.f 0.50 1. 1.114 1.114 1,114 0,560 0.613 13.75 §6%
14 0.60 0.0 1,080 1.080 1,080  0.45C 0.488 4.25 98%
14, 0.50 0.98 041 0.041 0.041 0. 490 0.461 14,75 00%
1 0.35 1.1 B18 0618 0.618 0385 0.238 15.1 100%
18, 0.10 108 -000 0.000 0.000 0.108 0.000 15.2 100%




Observation/Comments:

= — v :
') | cl—-ﬁt'-\ﬂgl gora Tesl Tollow n\; e mer ety 2 L& TR ;__ S M
[4 L) [4

& -

Ca,asy THE LE LS
-~ -

\)% To reaz SR u'L‘rx::V-? A LHE 14757 VfJ'T'{"{'L {L-R‘ff' bone .
Soil fRagr mALE /mé_:%,, Ferl From 7BE banke. iive THs byclesr
. 3 it j. A ga—

— 3 e

_r'“iﬂ-imﬂ"»in’" i SREUIT MNEA : T
{all oThax \/weg'm wdre LA\E Gaoea S
REVIEW NOTES FIELD CARD FOR USE OF VERTICAL METER
Vologity mits of Spin tests lmits
e T [ Htezers Normal Tt
p— - 7 "
A4 T ke, e 20 20
%0 20
Meter go;:m
| ;ﬁwM @ use Mathod
|25 oe deeper Type-AA 0230008 |
1525 (3
1.5 or doeper 0.2 3nd 0.8
15 %’m_,w 0.6
A cross section §hould have 2930 measuremeant SEations

No maoce than 10% of the total Bow sbould ba in 3 single messurement call

Each measurement should be at kast 40 seconds duration, and and on a compiets ravolution of the meter bucket whaai,

A two point, two and eight tenths, velocity method shoukd be tsed with an AA in depths over 2.5 feet.

The AA meter should be used in depths 1.6 fect or greater, !t should not be usaed less than 0.5 feet from any boundary

such &5 the bed or bank of a channel.

. The pygiy meder shoukd be used in depths between 0.3 and 1.5 feet, It should not be used 3t 10ss than 0.3 fest fram any
Doundary such as the bed or bank of a channel.

- Complets discharge caiculations on the appropriste form before keaving a site.

DESCRIPTIONS FOR MEASUREMENT NOTE SHEETS

.. e

. Steady or Varied
o Describa change in GH during measursmsnt
. Undorm or Non-Uniform
o How s flow distributed in the Gross section™
. Laminar or Turbulent
2 Does the flow pulsate? Does flow Fave somes vertical Componem?
. Suspended Material
° Do iBawes or 3igae i water affect mater performance?

. Uniform ar Ron-Uniform
a Is cross-gection profie even or uneven?
- Smooth, mocerately rough, rough, very rough
o Dascribes irregularity of bed
. Channel bed material
'3 Wud, sand, pebbles, cobbles, boulders?
o Upstraam bed material « may Cryate turbuiont flow

. Describe control type
(-] Natural riffle

. is flow containad in channed, in (s bank vegetation, or aver bank flow?
° channel constriction
. are banks stabla?
- Bank composition?
Wois
. type and condition
o How many feet downstream of gage?

° Mrtn;ammwwmwm. affocted by leaves or other debris, noticeabls
changes

\Basg. 2007) UNITED STATES

DOI-NPS-WRD

WATER RIGHTS BERANCH
DISCHARGE MEASUREMENT NOTES .l
/ / Meas No. ===
oete. F/78 [0B
7

kst Mo Comp. by Checkad by
Parg CRLA Station Name AxMIE CRES: campdl. u.:] M. ddle :5“;;
Parsomet: Meter_ e batte Noles_ =3, Harde
Weather_& ‘u.r“‘

Measurement Type |circls ons) .’Wadhg)tahle. Bridge, Boal, lcg; Upstr, Crst, It micfgage
Measuroment Time/G.H. Local (Standard (z4h) Start 1000 GH._- 43 swp: 1955 gH 4

MdchmET'?m*_SNiﬂ}_Qﬁ 220 mmrw.ﬁbﬂ@my

Meser Ratng Levels Cotaned: YesiNo Oatum Changed: YesMo
High Water Mark Gaga Heaight of Zero Flow. fi.
A 13,87 (& 110D hrg
Crest Siage Checkeo: Yes/No Stick Readng .8 WL H ol Y By Mgt P
GAGE READINGS wr 1% CoOr@ ofwa
TE NEDE OUTSIDE water 3. (OF@ o947
Docat:24 ) (etn igen) (ata¥ gag9: G Cend. @
pH @
Sansor:
Bubbler:
Type
Bbi rate per min.
Intake/Orifice cleaned: Yes/No
Transducer:
1)
PSIG 25, 5,10, 15,30
~Waghted MGH. Other:
G.H. comection
Desiccant changed: Yes/No
Comec: MG H.
Flow: Width [ £.2Z Fr Area Ave. Vel. GH, Disch. 225 - &
Method _ Method coeff. Hor.Angle cooff. Susp. Type_ Susp. Coeff,
Meter, ft. above bottom of weight No. Secs. G.H. changes fin___hrs.

Measurement ratec: axcellent Q%)@;’?}:!&t (8%). poor {ovar 3%); based on the foliowing cond:
IS

Flow _smary = TicdLs

Cross Section yar ) ol s pene 5:‘55” 4
Control

Mezs. Plots % difi. from rating

Photos Taken: Yea/No
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HMST v2.9 One-Point Velocity Discharge Measurement Checker With EDIs

By Brian us ical
Station Name: Annie Creek below Middle Fork oty
Station Number: WIDTH 15,200 # of Sections 32 l
Date: 09/18/08 AREA 13,201 Sections > 5% 5 Pt Pt et | Standard error computed
Measurement #: ] VELOCITY [ 2227 Sections > 10% o] MRS sing OFR 92-144 Method
Moter Type: Lt : *Standard Ercor -
Rating # (1 or2) 2 TOTAL DISCHARGE[ __ 29.402 T S
# of EDI Verticals 5 Measurement sheet Q is OK if between 29.11 and 29.70 I Stable (uneven, gravel-boulders) -
EDI Sample # {ar g 2 3 4 [3 8 7 8 9
LocationtoSample | 33 | 83 | 74 | 96 | 123 | | | | |
: in column L bolow refers to Begining Edge of Water
Correction F Velocity Mean  Adjusted i Distance % of Total
Coefficien _Distance _ Width _ Depth _Revolutions Seconds __ AtPoint __ Velocity Vi Area _ Discharge From BEW Q So Far
0 0.25 041 0077 0077] _ 0077]  0.103]  0.008 0.28 0%
0.5 0.50 046 0402 0402 0402 0230 009 0.76 0%
0.98 1 0.50 0.55 0707] 0707 0700|0275 0.1 1.25 1%
0.99 15 0.50 0.58 1211 1211]__ 1198 _ 0.290| __ 0.34¢ 1.78 2%
0.99 . 0.50 08 1.780|  1.780|  1.762|  0.300| 0520 235 4%
X 0.50 0.68 878| _ 1.876] 1875 0345  0.647 2.7 6%
3 0.50 08 2192 2192 2192 0400 _ 0877 32 9%
356 0.50 09 2.94¢ 946 2046  0450| 1326 7 14%
4 0.50 L 277 2779 __2.776| 0800|1390 4.25 18%
a5 0.50 0.98 3,742 743  3743]  0490] 1834 475 £
5 0,50 075 816] 3815]  3816] 0375|1431 25 %
55 0.50 0,88 3384] __ 3.984] _ 3.384| 0440  1.480 75 35%
0.98 e 0.50 0.7 3.441| _3441| 3407|0365 1243 §.25 39%
0.98 [ 0.50 0.88 2840 2840 281 0.440| 1237 6.75 43%
0.69 0.50 08 3600] 3600|357 0.400] 1428 7.25 48%
0.59 75 0.50 0,94 3489]  3489| 3454|0465 1608 7.75 53%
0.99 B 50 0.¢ 3.360] _ 3.360 326| __0.450] 1497 8.25 58%
0.99 55 50 0.8 3.169] 3,169 37| 0.400] 1837 8.75 54%
0.69 9 50 0.88 2.600] _ 2.600]  2574] _ 0.490]  1.261 25 68%
0.09 95 0.50 1.03 2361 2361 2337] 0515 1204 75 72%
0.09 10 0,50 1.08 2474 2474 2.449] 0525 1,288 10.25 76%
0.69 105 0.50 1.08 2528 2.528] _ 2.503| 0540 1,351 10.75 51%
11 0.50 0.9 2.187] _ 2.187] _ 2.187] _ 0.450]  0.084 11.25 4%
15 50 09 15211 1.821] _ 1.621] _ 0.450] 0,684 11.75 §7%
12 0.50 0.98 1.875]  1.875]  1.675| 0480 0919 12.25 50%
125 0.50 0.87 1760, 1.760] _ 1.780] _ 0.438] _ 0.774 275 92%
13 0.50 1.01 1.644] _ 1.644| _ 1.644] _ 0505] _ 0.780 13.25 9506
138 0.50 1.09 0.975 975 0075 0545  0.531 13.7 97%
14 0.60 0.1 0.994 994] 0994 0485 0482 42 98%
14.5 0,50 1 0.681] 0681] 0681] 0500  0.341 14.7 100%
5 0.35 [ 0.318] 0318|0318 0388 0122 16.1]  100%
16.2 0.10 1.08 0.000] _ 0.000] _ 0.000] _ 0.108] 0000 16.2] __ 100%




QObservation/Commants:

WRE REVIEW NOTES FIELD CARD FOR USE OF VERTICAL AXIS METER

Velocity limits of current maters Spin tests limits
o<y Moters Normmaal Manimum
~ Maotors . J50c, - .
MM 0.255.00 |_Ice, vane 4.0 2.0
e |_Type-AA 40 z0
Meter operation,
— Water Depth ffee) Weter use [
5 or deapet !&AA 0.2 and 0.2
52,8 TW 0.6
A or Syamy 0.2 and 0.8
2.30-15 Fyamy 0.6
A #ment croes sect have 25-30 measuremant stations,

Mo more than 10% of the total fiow should be in 3 single measuramant call,

such as the bad or bank of & channcl.

. The pygmy mater should be used in depths between 0.3 and 1.5 faet, It should not ba used at Wss than 0.3 feet from any

boundary such as the bed or bank of a channel,
. Compiete discharge calcusations on the appropriote form before leaving a site.

DESCRIPTIONS FOR MEASUREMENT NOTE SHEETS

. Steady or Varied

G Describe change in GH during measurement
. Unifornm or NareUniform

o How is flow distributed in the c20ss section?
. Laminar or Turbiulent

o Daoes the flow pulsste? Does flow have some vertical component?

. Suspanded Material
-] Do Jeaves or algae In water affect meter pesformance?
CROSS-SECTION
. Unitorm ar Noa-Uniform
[ 15 cross-$ection peoflie even or uneven?
. Smooth, moderately rough, rough, very rough
o Deserhas imegularity of bed
- Channel bed material
° Mud, sand, pebbl hbl
3 Upstream hed material - may creawe mulut flow

. Stable or subject to change?

Each measurement should be at kaast 40 seconds duration. and end on & complate revolition of the mater bucket whael.
A two poing, two and eight tenths. velocity mathod should be used with an AA in depths over 2.5 fest.
The AA meter should be used i dopihs 1.5 fect or gr It should not be usad lass than 9.5 feet from any Bourdary

. I5 flow contained In channel, m the bank vegetation, or over bank flaw?

° chanael constrction
. are banks stadle?
. Bank composition?

o Wk
. type and conditian
. Whnare
o How many feat downstroam of gage?
. Conditions

o Clear & unabstructed, affectsd by moss or algae, affected by laaves or ather dediris, naticeable

changes?

(Aug. 2067) UNITED STATES

DOI-NPS-WRD
WATER RIGHTS BRANCH
DISCHARGE MEASUREMENT NOTES
=3 o Meas. No.
pate_ 7 -/7-C8
Stason Number, Comp.by~ < Checkedby
Pack & rnAor LazeSumonName Hrcie Cr bles E. FE ¢ et S e
B T TeFT L.,er ooy
Personnel: Mater__- 1 Lea A a rebe  Nokes
Weather S oot S Ce= /
Measuremant Type (circle ane)  W2ding, Gable, Bridge, Boat, los; Upstr,, D:m_i_& miofgage,
Meastcement Tna/G.H. Local iStendard (24hr) St /0 GH. .30 siopr 1530 6H o3
Meter Type *’%’ _?_' SN, i Spin Belore Msss, Aer__-— (sac)
MetrRatg Levels Ottained: Yesio Daturn Changed: Yestlo.
High Water Mark Gage Height of Zero Flow__ S o e SK
Crest Stage Chackad: Yea!No StickReading 1L
] > .
GAGE READINGS ac 43 @ |
TIME NSIDE OUTSIDE Waler, CF@
(lcnt-24 1v) (el dgpen e gago- GN) Cond. @@
9,92 Dsr £.26 T |H___— @
te” 3o 25T . 2L = | Sensor
Bubbler:
Type
Bblrate____ perma.
' e o R, R Intake/Orifice cleaned: Yes/No
Transducar:
)y, P ——
PSIG 2.5, 5,10, 15,30
WacHhing M.G,H. Qther;
GH. conection
Desiccant changed: Yes/No
? ~ 20 - o5 7 2 e
Fow:width 22/ Aea26-2% avevel 2.3Z GH_&7C  pisch Y6 T
Metnod _gf. = Method coeft. Hor.Angle coeff____ Susp. Type____ Susp. Goeft.
Meter ft. above bottom of welght No. Secs. =% G.H. changes fLin hrs.

Mezsurement rated excelent (2%, good (5%). fair (B%), poor (over 8%), based en the follewing cona:
Flow { o Lorem / Fwrkoles +
= 7 y ‘
Cross Section_¥ g ', LANIRCY I o fongd mverdn s, g L ,.,‘f-c/, foy PR P
[ -ty ; i U ¢ 5 A~ gy =TT
Contred C A~ ;Z s AT Ure e ’ _;‘.-"Y_ - Jol =4 =
Meas Plots % diff. from rating.

Photos Taken: Yes/No e——
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Discharge Measurement Summary

Date Generated: Wed Oct 1 2008

File Information Site Details
File Name Misc_2008-09-17,WAD Site Name
Start Date and Time 2008/09/17 09:29:17 Operator(s) JL
System Information Units (English Units) Discharge Uncertai
Sensor Type FlowTracker | | Distance ft Category 1SO | Stats
Serial # P1009 Velocity ft/s Accuracy 1.0% 1.
CPU Firmware Version 3.4 Area ftr2 Depth 0.2%  0.9%)
Software Ver 2.20 Discharge cfs | Velocity 0.79 2.2%
Width 0.19% 0.1%
Summary Method 1.4% >
Averaging Int. # Stations 33 2 Stations I:G%I 4
Start Edge REW Total Width 23,100 2 2
Mean SNR 34508 Total Area 20,392 Overall A% __2.0%]
Mean Temp 41.26 °F  Mean Depth 0.883
Disch. Equation Mid-Section  Mean Velocity 2.2994
Total Discharge 46.8896
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD | Vel CorrFact | MeanV | Area | Flow | %Q
0 0929 0. 0.000 0.0 0.0 0.0000 100 0.0000 O, 0. 0.
1l 09:30] 150 0. 06| 0252| 05719 100\ 05719 0567\ 03242 0.
2\ 09:31| 250 0.710| 0.6|  0.284| 11883 1.00|  1.1883| 0.710| 08437 18
3 09: 3.50 0, 0.6 0260 23701 1 23701 0. 15404 3.
4 09 4,50 0.71 0.6  0.284] 22014 1 22014  0.71 1.56300 3
8 09:3 550 0. 0.6 0356 27497 1 27457, 0.801  2.207 4.3
& 0940 630 0.710 0.6 0284 28117 1 281170 0532 14972 3
7\ 0941  700| 0.8001 0.6  0.320| 24816 1.00| 24816 0480 11911 2.5
8 09:42|  7.50| 0.6| 0.850 0.6| 0352 24341 1.00|  24341| 0440, 10709 2.3
9 0947 8.00 0900, 0.6 0360 2.6949 LOO 26949 0450 1.2126 2.
100 09:49|  8.50| 1,020 0.6  0408| 2.0863 1.00] 2.0863| 0510| 1.0640| 2.3
11! 09:500 9.000 1.100 0.6 0. 2.5012 1.000 29012 0550 1.5958| 3.4
121 09:55|  9.50| 1.200! 0.6  0480| 26775 1.00| 26775\ 0.600| 1.6067| 34|
13 09:54 10,00 1,250, 06 0. 2.5640 1.od 25640 0.625 1.6025 3.4
14| 10:01] 10.50| 1.2501 0.6| 0500 17205 1.00| 17205 0.625| 1.0753 ;.34
| 15 10:03  11.00 1.230 0.6 0492 2.6480 1 26480 0615  1.6285 3.
16 10:014 11, 1. 0. 0.488 277 .00 27723 0610 1.6913 3.
17 10:08 12, 1, 0. 0480 261 1.00 261 06000 15697 3
15 10:07 12, 1 0.6| 0480 25515 1.00 255 0600 15311 3
19 10:08  13.00 1,200 0.6 0480 24131 1.00 24131 0600 14480 3.1
10:09  13.50 1.180 0.6 0472 23192 .00 23192 0590 13685 2.9]
21l 10:11 14 1 0. 0.4000  2.3665 1,00 23665 0500 1.1832 2.
22\ 10:13] 14.50 0. 0. 0.360| 24108 1.00| 241080 0.540, 1.3019| 2.8
23 10:14  15.20 0,850 0.6, 0340  2.6529 100 26529 0. 1.6913] 3.
24 m::ﬁ 16.00 0. 0. 0.3 2.8255 1.00 28255 0720 20338 4
28 10:18 17,00 0, 0. 0.3§ 2, 100 27936 08000 2.2345( 4
10:19  18.00 0.900! 0. 0.3 2.7 100 272086 05000 24485 5.
2410 mxgr 0,900 0. 0.3641 2.0584 1.00 20584 0900  1.8524) 4.
28| 10:22| 20.00 0.900: 06| 0.360| 2.0085! 100l 20085 0. 1.8075| 394
_;a 10:23  21.00 0.920 0.6 0368  1.8435 1.00  1.8438 0920  1.6959 3.
10:25 22,00 0.500( 0 03600  2.0197 1.0d 20197 0900 18176 3.
31 10: 23.00 0.900! 0 0.36& 1.4767 1.00 14767, 0.81 1.1960 2.6
32 10:26 2380 0.000: 0.0/ 00 _0.0000 100 0.0000 0. 0.0000{ _ 0.0

Rows In Italics indicate a QC waming. See the Quality Control page of this report for more information.
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Discharge Measurement Summary

Date Generated: Wed Oct 1 2008

File Information Site Details
File Name Misc_2008-09-17.WAD Site Name
Start Date and Time 2008/09/17 09:29:17 Operator(s) JL

5
£ 4
&
=3
8
o 2
ES

—

Location (ft)

- <5.0%
. 5.0-10.0%
- >10.0%

3.0
AN
A A A AT 2

2.5 M M
w A
& 20 A A A
=
g 1.5
2 10 A

0.5 T

0.0 1 39

2 6 8 10 12 14 16 18 20 22
Location (ft)

Depth (ft)

18 20 22
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Discharge Measurement Summary

Date Generated: Wed Oct 1 2008

File Information Site Details
File Name Misc_2008-09-17.WAD Site Name
| Start Date and Time 2008/09/17 09:29:17 | | Operator(s) L
Control

i

0.6 High SNR variation during measurement: 6.0,3.0
0.6 Boundary QC is Fair; possible boundary interference




* Standard arror computed
using OFR §2-144 Mothod

Oucsrest | | Roa

| Stable (uneven, gravei-bouldars)

P Ful Sheet

the East Fork

Moasurement sheet Q is OK if between 46.42 and 47,36

| 087,
Pyomy
2
§

Station Name:
Station Number:

Rating # (1 o 2)

Date:
Measuremant &

Meter Type:

0.8 BOL Vertionls
EOI Sample &

% of Totsl

of Water
Distance

|

Adjusted

8

Mesn

7
in column L below refers to

5
205
Velocity

.
| 181

3
123

|

2
9.2

1

Location to Sample | 52
e

£
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Observation/Comments:

WRE REVEW NOTES FIELD CARD FOR USE OF VERTICAL AXIS METER

Velacity limits of current meters Spin tests limdts
- — oters ~picemal Minimum |
_%%'_ % K Coec |
, Vane 4.0 20
AR 025-3.00 d‘z“ ) 5

Meter

ﬁ 3 Type-AA
13«?_:2-' ¥
Pygeny

A I eross have 23-20 measuremert stations,

No more tham 10% of the total fiow should be in a smgle measurement cell,

Each meaturomant shoukd be at last 40 seconds duration, and end on a complete revolition of tha mater buckat wheal.
A two point, two and eight tanths, velocity method should be used with an AA in depths over 2.5 feet.

The AA metar should be used in depths 1.5 feet or groater. It shoufd mot be used lass than 0.5 fest from arry boundary
sueh as the bed or bank of a channel,

The pygeny meter should be used in depths botween 8.3 and 1.5 fest. It should not be used at less than 0.3 feet trom any
hounhry mnnhbdwu‘d.dumﬂ.

on the appropriate form bedore Isaving a site,

DESCRIPTIONS FOR MEASUREMENT NOTE SHEETS

Myter use

T
Tins

D2and U8
LI

- Steady or Varieo
a Describe change in GH during measuremant
- Ualform or Nen-Uniform
o How is flow distributed ln the cross section?
. Laminar or Turbulent
9 Ooes the flow pulsate? Does flow hava 3ome vartice! component?
. Suspunded Material
o Do leaves or digae W water affect meter performance?

o Nud, sand, pebbles, cobbiles, boukders?
a Upsirsam bed material — may create turbulent flow

CONTROL
. Describe conol type
s Namral ntfle
. Langth?
. Beod maleral?
. Stable or subject to change?
-] channal
. 5 Niow conmaned in channel, In the baok vegetation, or over bank tow?
o channel constriction
. are banks stable?
. Bank composition?
o Walr
. type and condition
- Where
o Herw many feet dowrstream of gage?
. Conditions

e Clear & unobstructad, affected by moss of algae, affecied by bsaves o other detirls, noticeabile
changes?

{Aug. 2007) UNITED STATES
DOI-NPS-WRD
WATER RIGHTS BRANCH
DISCHARGE MEASUREMENT NOTES
Maas. No.
oo 9/ 10 /0% ™
Station Number, Comp by Chsckedby _______

pukCmfer Lade suicinare_Kanie Cr bl & T Colhouss wn,

E7 EiAMATH, G
Personnl: Meta'J_/—_gﬁ.‘;a..Aa Notes_J L = o

Weathe:_Stonn See !

Measurement Type (cvc(eom] REITR Cate, me.mm@nm—g micfgage
Measurement Tine/G . Local IStandard (2257} Start /6 - 90 GH. 0. 36T sop (6 :3Y Gi SH

Meter Type om Tl SN Spin Befora Mees,__— _ Afler__~—— (s8¢)
Flow Trat foy
IMetor Rating Levels Obtained; YesiNo Dawm Changed: Yes/No
High Waker Mak Gage Height of Zero Flow it
Crest Stege Checked: YesNo StickReadng__ #
GAGE READINGS N 'C F@
TC INSIDE OUTSIDE ! - ( 3
25T
420 0.3 T i @
Sensoc:
Q. L START 5,35 Bubbler:
Type
Bbl rate per min.
' Intzke/Orifice cleaned: Yes/No
o.57 JoinSh G-26 % Transducer:
R
PSIG 25,5, 10,15, 30
TWageI MG T, Other:
GH. coracsion
Desiccant changed: Yes/No
Comect MG H
Flow: Width 25- & Area 20,2/ Ave. Vel. A.af GHO.26F Disch. 7 &1
p)

Method . £ Method coeff, ~— _ Hor.Angle coeff. ~#7¢2 Susp. Type Susp. Coeff.______
Meter 2. above batiom of weight No. Secs._5 .5 G.H.changes_ O ft.In ] tws.
Measurament ratsd; excelient (23%), fair (8%), paor {over 8%); based on the following cond:
Flow. ‘qu ﬁv LA :_brr, 'r‘ylLr/(-vf A 5—{5"[
Cross Section__ & /Fo X AATE, CAAVEL femate CPTL g5
conol__[2; ¥5[é . /gv” Lows
Meas. Plots % diff. from rating__

i
Photos Taken: Yes/No
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l.o le.glo.5% ). 6l M
2.0 |0 |p.22 1,29
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0.5 lo.5 /.00 R .Y 7
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)RF 3.7 7 -
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\ 1./ 2 b3 -
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]:Q/-O.?O \ ’t?g
AR 2.94
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Discharge Measurement Summary

Date Generated: Wed Oct 1 2008

File Information Site Details
File Name Misc_2008-09-18.WAD Site Name
Start Date and Time 2008/09/18 09:00:24 Operator(s) L
System Information Units (English Units) m Umrul
Sensor Type FlowTracker | | Distance ft Stats
Serial # P1009 Velocity ft/s Acwraq 1.09% 1.0%
CPU Firmware Version 3.4 Area ftr2 Depth 0.2%  1.2%j
Software Ver 2.20 | Discharge s Velocity 0. 2.3%4
Summary Width :).:: o.m:
Averaging Int. 40 # Stations 33 ‘l Iesul '°| dl 1’6% .
Start Edge REW Total Width 23.600 -
Mean SNR 33.2d8  Total Area 20.810 Overail 208 20
Mean Temp 38.83°F  Mean Depth 0.882
Disch. Equation Mid-Section  Mean Velocity 2,2880
Total Discharge  47.6129
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD | Vel | CorrFact | MeanV | Area | Flow
09:00 % y% 0.000 0.0 0.0 0.0000 1.000 0.0000  0.000 0.0000 0.
1 09:00 1. 0.880 0. 0352 1.6106| 1.00{ 16106 0792 1.2754 2.
2 09:03] 200 08 0720 o. 0. 1.7923 1.000 17923 0.756] 1.355% 2.
3 09:05 3.10 0.6 0.950 0380 1.9757 1. 1.9757] 09500 1.8772 3.
4 09 :07 4.00 08  0.900 od 0360 2.1073 1. 2.1073] 0.855  1.8015
5 5 0.6 0.900 e{ 0 2.5285 1, 25285 0.900  2.275 4.;
09 osl s.g 0.6  0.900 0.360( _ 3.0203 1. 3.0203 0900 27181 5.
a 09:11]  7.000 0.6 0810 g 0324 3.2792 100 3.2792 0810 2. 5,
09:12)  8.00 0 0.800 03200 2.8973 1.0of 28973 0720 2. 4.
09:15  8.80 0.8 0. 2.3924) 1000 23924 0.675  1.6147 3.

10 09:16 9,50 0.6 oﬁ o oig 2.5322 100 25324 0O, 13978 2.
11 09:18  10.00 0. 0400 2.0167 1,00 20167, 0.500  1.0084 2.
12 09:20  10.50 0. ul):% o.g 0.400  2.4724 1.oof 24724 osod 12362 2.4
13 09:21] 11,00 0.8 0. 0.472]  2.3363 100 23363 0590 1.3785 2.9
14| 09:22 1150 0.6|  1.180 06|  0472| 2.3635 1.00| 23635 0.590| 1.3946| 2.9
15 09:24 12,00 0.6 123 0.6 0492 2.5210 1. 7.%1)3 0.615 1.5504) 3.3]
16 09:26 12,50 0.6 1. 0.6 04724  2.7900 1 2 0590  1.6463 3.5
170 09:27  13.00 0. L 0.6 0.480 1. 2.8468  0.600  1.7083 3%

__15 09: 13,50 0. 1.28 0.6 0512  2,6345 1. 26345 0640 1. 3.
19 09: 14.00 0.6 1.280 0.6 0512 23743 1. 23743, 0. 15194 3.2
20| 09:32| 14.50| 0.6]  1.250] 06| 0.500| 24373 1. 24373 0. 1.5233| 3.2

| 21| 09:33]  15.00 0.6 1 0. 0420 2.5502 1.00( 25502 0.525( 1.3387] 2.
22 09:35 1550 0.6 1.1 0. % 2.6227, 1.00 26227 0.550| 1.442§( 3.
23| 09:37]  16.00 0.6  1.000 06 0 2.2503 100  2.2503 0.500( 1.1254 2.
24 09: 16.50 0.6  0.850 0.6 og;g 2.9865 1.000 29865 0425 1.2604 27|
25| 09:40| 17.00 0.6| 0.900 06| 0 1,9295 1.00|  1.9295| 0.675| 13023 z7|

09:43]  18.00 0.6 0.780 0.6 0312 29393 1.00 29393 0780 22922 4.
27| 09:94]  19.00 06| 0810 0.6| 0324 23540 1.00|  23540| 0.810| L 4.0
28| 09:45| 20.00 0.6 0.700| 06|  0.280| 1.8287| 100|  1.8287| 0.700| 1.2809] 2.7
29| 09:46| 21.00 0.6 0750 0.6 0300 1.4039| 1.00|  1.4039| 0.750| 1.0529| 2.2

_q 09: 22.00 0.6 071 0.6 0.284 08809 100 0. 0710 0.6254 1.3
31 % 23.00 0.6| 0.650 0.6\ 0260 04587 Loo| 04587| 0.585| 02683 0.6
3 23.80 04 0.0 0.0 _0.0000 1.0d__0.0000 _0.000 _0.0000( 0.0f

RowslnltalcshdlateaQCwanmg.SeemeQualltvContmlpageofmlsreportformomhromwon.




72

Discharge Measurement Summary

Date Generated: Wed Oct 1 2008

File Information Site Details
File Name Misc_2008-09-18.WAD Site Name
Start Date and Time 2008/09/18 09:00:24 Operator(s) L

% Discharge (%)

3.5
3.0

2.5
2.0
1.5
1.0

0.5
0.0

Velocity (ft/s)

10 12 14
Location (ft)

16 18 20 22

T4

Depth (ft)

10 12 14
Location (ft)

10 12 14
Location (ft)
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Discharge Measurement Summary

Date Generated: Wed Oct 1 2008

File Information Site Details
File Name Misc_2008-09-18, WAD Site Name
Start Date and Time 2008/09/18 09:00:24 Operator(s) JL
Quality Control
St Loc %Dep | Message
14 11.50 0. number of spikes: 5
14 0.4 standard error: 0.123
17. 0. h standard error: 0.113
27 19? 0.6 High angle: 25
20. 0. h angle: 28
2100 o4 High angle: 2
31 23.000 0.6 High angle: 25
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HMST v2.9 One-Point Velocity Discharge Measurement Checker With EDIs

: cal
Station Name: Annio Creek bolow the East Fork T
Station Number: WIDTH 23,800 # of Sections 33 Sl '""j
Date: 01808 AREA 20.810 Soctions > 5% 2 pRCptiany l * Standard orror computed
Measurement ¥ |- VELOCITY | 2288 Sections > 10% o] UMY using OFR 924144 Method
Mator Type: Promy *Standard Error Rod =
RatigB(1or2) | 2 ToraLoiscHARce[@rets) NN O :
# of EDI Vorticals s Moasuroment sheet Q is OK if between 47.16 and 48.09 | Stadle (unewen, graweh-bouiders) -
EDI Samplo # 1 2 3 4 5 6 7 8 s
Location to Ssmpie 37 | 76 | 117 | s | a7 | | | |
NOTE: BEW in column L below refers to Begining Edge of Water
Correction Veloaty Mean N Distancs % of Total
Distance __ Width MJM Seconds __AtPoint Vi Ares _ Discharge From BEW_Q So Far
0.2 0.4 [} ] 0.000]  0.000]  0.000]  0.000]  0.000 04 %
0. 0.88 (Y] TR 811 792]  1.218 £3 %
; 0 072 1762 752 792 758 358 235 8%
3 ; 0.8 a7e 576 &76 850 877 335 [
4 [ } 2.107] 2107 107 856 802| 3. %
100 ) 2529 2528 2529 900] _ 2.278] s %
.00 D 3.020] _ 3.020] _ 3.020 990 2718 6.3 24%)
00 0& 3,275, 278 279 810 856 3 20%
50 08 2.897 887 897 720 088 52 34%
[ 78 CE] 302 382 302 675 815 55 37
) 80| o062 532 532 saz[ 552 398 58 0%
10 50 1 017, 017] 2,017 : 1.008 70.08 az%
102 50 1 472 4 472 500 1.233{ 058l 4o%
1 .50 118 338 33| 2.336 580 378 05 8%
11 50 118 384 364 364 580 aul 55 51%,
1 50 1.22 521 521 521 613 550 32.0¢ 54%
2 50 118 1790] _ 2.790] _ 2790] _ 0.500| _ 1646] 12,8 %)
1 50 12 847 47| 2.847 600] _ 1.708] 130! 1%
135 50 1.28 535 3] 2638 640] 1688 ? 4%,
14 .50 1.28 )374] 2374|2374 0640 1520 .05 88%
14 50 1.25 437 437 2407 625 523 455 71%
1 50 1.08 .550 . 550 . 550 525] 339] f 74%)
18 50 13 1523|2623 2623 550 242 1685 TT%,
1€ 50 2501 2250 2501 0500]  1.12¢ 16.05 7%
185 50 s 987 987 567 4285] 1268 16,55 82%]
7 75 09 530 530 830 875 302 73 4%,
18 1.00 078 2938) 2439, 2839 7680 293 8.3 85%
19 1.00 081 2364] 23541 2354 810 907 15, 93%
20 1.00 07 1829] 1829 829 0700 280 20. 56%
21 1.00 0.75 TAD4 204] 1404 760] 1083 21 86%|
2 a0 071 5881]  0881]  0A8a1 71 ) 625 22 )3% |
23 090 055 D458]  0459] _ 0458]  0.58¢ 268 232 100%
238 40| [ DO00] __0000] __ 0.000] __0.00% 23 100%




8.

CROSS-SECTION

WRE REVIEW NOTES FIELD CARD FOR USE OF VERTICAL AXIS METER

Velocity limits of current meters Spin tests fimits
Mulars — Velocity (risec L Normal I Minlmur |
Premy Tﬁm |__Pygmy 1.5 5%
oy 238300 og, vane 4.0 2.0
40 20
—eee e e L — M M -~ -
‘ Water Dapin (fosd) Meter use Muthod
2.5 or dacper TYRG-AA D2and 08
1.5-2.5 Type-Af L3
1.5 or deeper Pygmy 0.22nd 0.8
EEEE Pygmy (3
A cress section should have 25-30 messuresent stations,

No more tan 10% of the 101! flow shauld be in 2 single measurement cell.

Each maasurement should be 3t Bast 40 saconds duration, and end an a complete ravolution of the maser huckat wheel,

A two paint, two and eight tenths, valocity mathod should e vsed with an AA in depths aver 2.5 feat,

The AA mater should be usod in depths 1.5 feat or greater. It should not bo used less than 0.5 feet from any bousdary

swsh as the bed or bank of 8 channel. |
The pygmry meter should be used in apths batwaen 0.3 and 1.5 feet. It should not be used al less than 0.5 feet from any ¥
boundary such 3% the bed or bank of a channal. !
Camplete discharge cakculations on the appropriate form befoce leaving 3 site. !

DESCRIPTIONS FOR MEASUREMENT NOTE SHEETS

. Steady oc Varled

o Descrive charge in GH during measurament
. Uniform or NoreUniform

o How is flow distributed in the cross section? |
o Lamiter or Turbulent 1

o Doesthaflow pulsate? Does flow have soms vertical component? 41
. Suspunded Material

o Do beaves or algae in water affect meter performance?

. Uniform or Noa-Uniform
o s Cross-section profilke even or uneven?
. smn, mnum rough, va rough
Describes imegularnity of bed
. ctnmeibod material
a Mud, sand, pehbies, cobbles,
o Upstream bed muterial - - Inay CTeale luﬁ\hnl faw

P ——

. Describe cangrol type
© Natural riffle
. Langth?
. Bad materiai?
. Stable or subject to change?
& channel
. is flow containad in channel, in the bank vegetaticn, or over bank flow?
° channal consinction
. are banks stabie?
. Bank composkion?
o Wiae
. type and condition

o How many feet downsiream of gage?

o Clear & pnobstructed, afected by moss of algas, alfected by laves o other dabris, noticeable
changes?

{Aug, 2007) UNITED STATES
DOI-NPS-WRD
WATER RIGHTS BRANCH 2
DISCHARGE MEASUREMENT NOTES 4;
Meas No.
DS \1- 0%
Station Number Comp. by Checkad by =
parc. C \tL__A Station Name _Lovaew Racid (AN"-G. {r f‘zl‘ s 1'G \

Parsonsl: Mate_Vern e b __Nokes_Nern Charcln

Weather,j_L_v,\y\\1 .
Measuremant Tyge (cfcio one) {Gacing) Cable, Bridge, Boat, los; stz Crst_ 1, mi ofgage
Measurament TiralG.H.. Local /Standard (240 Staet /03T GH 47  Siop: GH. (%]
MeterType e v SN 227630  SoinBebore Moss. ST Sac e IE F v (seq)

Meser Ratim Levels Cbtained: YesNo Datum Changed: YesNo
High Water Marx = Gage Height of Zera Flow, fl
Creat Stge Checked, YesNo StuckReadng ML
GAGE READINGS Air_ 7 CUFR AzL
TIME INSIDE QUTSIDE Water 4 ¢ CF@5Z7
Pocx-24 Ary {dets ypes (saff goge- GN) Cond. @
gz NS pH @
o 37 Y Sensor:
Bubtler:
Type
Bbl rate per min.
Intzke!Crifice cleaned: Yes/No
Transducer:
Type
PSIG 2.5, 5, 10, 15, 30
Wagheed MG H. Other:
"G M, cormection
- Degiccant changed: Yes/No
Coract MG H.
Flow: Width_25 S Aea 252S Ave.Vel 225 GH. Disch 545
Method é Method coeff. HorAngle cosff. Susp. Type___ Susp. Coelf.
Meter, ft. above hottom of weight No. Secs. G.H. changes flLin hrs,

Mozsurement rated: excellent (256), good (5%}, tair (8%), poor (over 8%); based on the following cond:
Flow

Cross Section

Control

Meas. Plots

Photos Taken: Yes/No

% diff. from rating
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HMST v2.9 One-Point Velocity Discharge Measurement Checker With EDIs

Station Namae: Annie Creek above Park Boundan AN
Station Numbor: WIDTH 26.100 # of Sections 43 —
Date: 091708 | AREA 268240 Sections > §% 0] | * Standard error computed
Measurement®: | = VELOCITY | 2286 Sections > 10% 0 Pt St | uging OFR §2-144 Mothod
Motor Typo: Pyomy ~ ‘ *Standard Error [ 1
Rating # (1 o 2) 2 TOTAL DISCHARGE[ __ 59.997] - B hd
# of EDI Verticals 5 Measurement sheot Q is OK If between §9.40 and 60,60 | Stabie (urewsn, gravek-boulders) -
EDI Samplo # Bt | 3 4 s 6 b 8 9
LocationtoSample [ 128 | 172 | 208 | 234 274
: olow © @ of Watar
Carrocton ‘ g Valocity Mean  Adjusted : - Distance % of Total
Coefficiers_Distance __ WWidth ___ Depth _Revoktions Seconcs  AtPoint _ Veloctty Veloctty  Area Discharge From BEW QSaFar
0.50 [ 5.000] 0000 0% 0% 000 0 0%
[ a0 CE 310 31 31 I 083 1 0%
[ 0.4 740 74 740 a0 296 p 1%
& 1.00 4 760 764 760 a0 304 E v
8 00, 0.5% 420] 1420 1420] 0550|078 43 2%}
0 100 a6 1880]  1880] 1860| 0©00| 0.4 7 o
3 00 076 1758 788] 1788 0750 1. i &%
2 088 800 800 800 0,850 3 9%
2 1.00 1 23] 2123 323] __1.000 23 3 2%
14 1.00 (X 170 170, 170 1.100 387 3 8%
12 75 1.2 34 343 34 500, 14 025] _ 20%)
158 50 1.2 3 £33 83 600 520 075 23%,
1 50 2 €50 850 850 800 590 125 25%)
16, 2 510 51 510 600 506 175 28%|
1 0.50 2 700 701 700 600, 620 2 36 30%
176 0.50 2 790 KL 790] 0600  1.674 78 3%
18 .50 2 740 740/ 740]  0.800] 1844
185 50 3 740 740 740 0.850 78
1* Ed ) 2,850 2.850] _ 2.850 850 853
195 0.50 14 2.800] 2800 _ 2.800 700, 550
20 0.5 14 680] 2680 680 700, 78
20.5 0.6¢ : 480 480 480 780] __ 1.880
21 K- 540 840 2640 750, 505,
215 50 558, 686 2688 0.800 133
22] E 720 2720] _ 2720] _ 0.800] 2176
25 & 1, 750 2.750| _ 2.750 800 200]
23 50 1, 720 720 720 200 78]
235 50 1 2.840 840 2840 750 2130
24 50 T4 2.800 '800] 2800 725 2030
245 £ 14 2.760 760] __2.760 700 932
25 50 1.28 570 .570 570 525 16061
255 50 12 2610 61 610 5001 5661
2% 50 71 540] 2 54 540 550, 1.397]
255 50 i 200 20 200 550, 1210
27 50 0.8 050 050 050 450 005
275 50 0 170 170 170 450 077
28 50 0 550 2.560 550 450 148
285 50 CE 560 2 560 5500450 45
B 50 000 000 000 %00] 1000
265 50 1 1650 1580 650 500 845
0 50 1 730, 0730 0730 500 365
30.¢ 55 3 0.340 340] _ 0.340] __ 0.550 187
31 030 [ ).000 Q0 0.000 0.000] 003
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WRE REVIEW NOTES FIELD CARD FOR USE OF VERTICAL AXIS METER

Yelotily limils of current meters Spin tests limits
“Notors — Meters Normal Minimum
T S
, VaNe
AR LE ] T ¥ 75
Meter opecation,
[ Water Depth (feeg Bintar use Aicthod
25 of TypeAA 32 and 0.5
152, DeAA X
7% o desper oy 17304 08
0.364.5 Pygany L2

A cross should have 25-30 measurement stations,

No more than 10% of the total flow shoukd be in a single measurement cell,

Each maasuwemant should be at least 40 seconds duration, and end on 2 complete revolution of the meter bucket wheel.

A two point, Two and sight teaths, velockty method should be used wilh an AA in depths over 2.5 feet.

The A moter should be used In depths 1.5 feet or greater, It shoukl not be used less than 0.5 feet from any boundary

such as the bad or bank of 3 channel,

. The pygmy mater should be used in depths barwean 0.3 and 1.5 feet. it should not be used at lesy than 0.3 feet from any
bowuhya:huhawumtdacm

- lculations ¢n tha

np 9 L b

DESCRIPTIONS FOR MEASUREMENT NOTE SHEETS

form before leaving & sie,

. sumuvm.c
Describe change in GH during measurament
. Unlmneer-UM
[ How i Nlow ributed in the cross 7
. Lamirar or Tusbulont
e Does the tlaw puisate? Does flow have S0Me verticai component?
. Suspended Maturial
o Do leaves or algae In water afiect meter parformanca?
CROSSSECTION
. Uniform ce Non-Uniform
< Is cross-section peofile oven or unoven?
. Smosth, mocerately roagh, rough, very rough
o Describes irragulatity of bed
. Chiznnel bed material
0 Mud, sand, p cobbles, bould:
o ummwmhl-mmhmnw

. Describe control type
¢ Natural riffie

Langth?
Sed material?
. Stable or subject to change?
o claannel
. & {low ined in civ 1, in the bank vegetation, or over bank flow?
° clannel constriction
. are banks stable?
. Bark compesition?
o Wair
. type and condRion
. Where
o How nany Jeet downstream of gage?
. Canditions
° Clear & unabstructed, affectad by moss or 2igae, affected by leaves or other debsis, noticeable

changes?

(Aug. 2007} UNITED STATES

DOI-NPS-WRD

WATER RIGHTS BRANCH
DISCHARGE MEASUREMENT NOTES
Meas. Mo.

Daa._ct‘ \R-0%
Station Number, Comp. by Chacked by
Pam__—smn-‘(aﬂe?.qv;);v r.w./( ~ /‘(nnw‘ C/' N
Personnel Mater_ Cle e o e w2 Notes

Weather__= (sun oo o

P&awmnType(avdama) Vq‘;ﬁ Cable, Bridge, Boat, loz; Upstr, Dnst., _ . ml.ofgage
Measurement TmeGH.: Locanswm(wnsm\o s¢ GH LM ! sppi\oe srAMY
SpnBeforeMaas_ U S >  Afer YT % {sec)

Medar Type by-jc{ -.,»\v,\ SN,

Meter Rating Levals Obtained: YesiNo Datum Changed: YesiNo
High Water Mark Gage Heght ¢f Zerc Flow fl
Crest Staga Chackad: Yes/No Stck Reading fi
GAGE READINGS Air_> < cF@ 439
TIAE TSIDE OUTSIDE Water L5 CF@_ G
Pocal2d Ar ‘antn bgpert (3137 0age- GH) Cond. @
459 WA N @
q <R LA Sensor:
\VY oo (.4 Bubbler:
TYpar—
DagWwe WS ankitin Fives, Bbirate  permm.
J Intake/Orifice cleanad: Yes/No
Transducer:
Type
PSIG 25, 5,10, 15,30
Weghied MGH. Other:
& correction
Desiccant changed: YesMNo
Comect MGH,
Flow: Width Z &.0 Area 26. Y Ave.vel Z. 3¢ GHAM  pison &0 3
Method & Mathod coefi. Hor.Angle coeff, Susp. Typa Susp. Coeft.
Meter, ft. above bottom of weight No. Secs, G.H. changes ftin firs.

Massuremont rated: excellent (23%), @)}Y&k {8%), poor (ovar 8%); based on the folowing cond:
Flow__cuv « e

Cross Section__ s ot \

control__ < Menued

Meas. Plots 4% diff. from rating

Photos Taken: Yes/No
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HMST v2.8 One-Point Velocity Discharge Measurement Checker With EDIs

By Brian Loving. Hydrologist, US Geological Survey
Annie Creok above Park Boundan

Station Name! it |
Station Numbar: WIDTH 26,000 # of Soctions 38| s
Date: 0918108 AREA 26.370 ~ Sections > 5% 3 vt Pt gt | StARGAR BrTOF COMpUted
Measurement #: o VELOCITY 2313]. Sections > 10% 0 " using OFR 92-144 Method
Motor Typo: Pygny ~| *Standard Error ‘ ol
Rating # (1 or 2) 2 TOTAL DISCHARGE[ __60.987) [owria Jl] Fos |
# of EDI Verticals 5 Measurement sheot @ is OK if betweon €0.28 and 61.60 r&m(m. grawi-bouiders) -
ED} Samplo # 1 2 3 4 l (4 7
LocationtoSample [ 96 | 139 | 173 | 201 1 | ]
f in column meu iaqlnhq of Water
Coefficiers Distance __ Width Revolutions Seconds Point __ Velocity v :d‘l’eul
: At -v_._@_ag _Discharge From BEW _Q So Far
2 0.50 3 0.001 000 0.000 .oa 0.000] 0 0%
3 1.25] a3 AK 430 0.430 .37, 0,161 17 _O%)]
4 160 045 961 60| 0860 &7 0,648, 325 1%
: 150 055 XY 340 340] 0825 108 475 3%|
T. 150 0.63 580 580 580 020 GH 628 %)
E 1.25 09 2.070 070 070, 125 328 76 0%
10 1.00 055 200 201 200/ 550 080 E 3%|
11 075 1. 510|261 510 828 2071 325 5%
115 0.0 1 B50] 2650 550 550 458 575 5%,
12 0.8 118 450] 2460 2460 675 415 10,28 2:%
2.8 0.5 2 2.560] 2560 560 500 53 30.75 24%)
1 E 2 540 540 640 500 S84 1125 26%
13, £ 2 710 710] _ 2.710 600] 1826 11.75] zw.‘
4 £ 1.25 670 570 670] _ 0.625] 1669 12.25 32|
142 50 1.25 B70] 2670 2670 .625] 1 960 12.75 4%}
1 50 1 50| 2.560 .s:so:_t: 850, 1858 13.25 7%)
155 50 1.3 720 2720|2720 : 1835 13.75 40%,
16 .50 i 83 830 830 700] 1,981 1425 43%
6.5 . 14 > 69 590 580 700| 1883 1475]  46% ]
17 50 1.5 590 560 350 780] 2018 15.25 50%
17 50 15 2510 2510 10 750] 1883 15, 53%)
7 .50 186 2 570 570] 2570 800 e 1828 6%
18 50 165 600 > 600 600 825 14 75 0%
1 50 185 73 730 7730 0825 252 25 3% |
19, : 166 860 860 860] 0825 380 .76 7%
20 50 T [E: 630 £30 800 104 285 1%
206 50 i T 730 730 750 04 78 74%}
21 .50 K 850 660 660 700] __ 1.852 25 7%
215 50 A 850 €50 650 700 858 .75, 80%
22 50 3 520 520 520 0650 838 2025 83%)
225 50 2 510 510 £10] __0.600 508, 2075 855
23 50 ‘ 420 420 420 0,550 331 2125]  88%
235 .50 [} 490, 330| __ 2.490 450 21 21 35%
24 0.75 030 30| 2.030] _ 0.750] _ 1523 72, 2%
28 1.00 0. 520 1620|2620 600 2.358] 23, 96%
26 00 1.05 810 810 10| __1.080] _ 1.801] 24, 9%
77 1.00 1 0.700| _ ©0.700] _ 0.700] _ 1.060] _ 0.700 25, 100%
28 0.50 0 0.000] _ 0.000] _ 0.000] _ 0.000] _ 0.000 76| 100%)
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