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Introduction 

Montezuma Castle National Monument 
Seepage Run for Beaver/Wet Beaver Creek 

October 30, 2003 

The National Park Service has initiated a project to investigate and describe the 
hydrology and water ri ghts in the Montezuma Castle National Monument area. Part of 
the project includes conducting seepage runs along Beaver Creek and its tributary, Wet 
Beaver Creek. The information wi ll be used fo r developing water budgets and plans to 
preserve and protect the water and water-related resources of the Monument. A 
reconnaissance- level seepage run, consisting of stream-discharge measurements taken at 
10 different locations along a stream reach, was conducted in the monument area on June 
13, 2002 . A second seepage run was conducted during October 30, 2003 on the same 
stream reach. The purpose of the second seepage nm was to evaluate the quality and 
importance of the measurement site cross sections measured on June 13, 2002 and to 
col lect additional di scharge data at the same cross sections. The October 30, 2003 
seepage run was to measure discharge at the same ten locations measured during June 13, 
2002. Flow conditions and prope11y ownership considerations dictated that five new 
measurement sites be established and measured (Sites 11 - 15) along with measurements 
at fi ve of the June 13, 2002 sites (Sites I, 3, 4, 5, and 1 0). This report is a summary of 
the results of the October 30, 2003 seepage run. 

Description of Study Area and Discha•·ge l\'leasu•·ement Sites 

Montezuma Castle National Monument consists of two Units, the Castle Unit and the 
Well Unit, located on Beaver Creek and Wet Beaver Creek respectively. The Castle Unit 
is located in Sections 8, 9, 16, and 17, T. 14 N., R. 5 E. and the Well Unit is located in 
Section 36, T. 15 N., R . 5 E. and Section 31 in T. 15 N., R. 6 E. Wet Beaver Creek Oows 
generally from east to west and joins Dry Beaver Creek, which flows generally from 
north to south, in Section 4, T. 14 N., R. 5 E., near the town ofMcGuireville. 
Downstream of the confluence of Wet Beaver Creek and Dry Beaver Creek the stream is 
named Beaver Creek. Beaver Creek flows generally south to its confluence with the 
Verde River in Section 30, T . 14 N., R. 5 E., near the town of Camp Verde (Appendix A). 

The study reach of Beaver/Wet Beaver Creek flows through a system dominated by the 
limestones and other sedimentary rocks of the Verde Formation and the sandstones and 
si lt y sandstones of the Supai Formati on (Twenter and Metzger, 1963). Dissolution of the 
limestones over time is suspected of fom1ing Montezuma Well and its associated 
''swallcf' (solution channel) and may be responsible for the formation of other 
underground conduits through which water may discharge into or drain a\vay from the 
Beaver/Wet Beaver Creek river system within the study reach. The stream channel itself 
is underlain with Quaternary gravel deposits which may store and transport large 
quantit ies of water below the ground surface. 
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During the June 13, 2002 seepage run, discharge measurements were made at nine 
locations (sites) on Wet Beaver Creek and one location on Beaver Creek. For reference 
purposes the measurement sites are numbered from upstream to downstream as Sites I 0, 
I. 2, J , 4, 5. 6, 7, 8, and 9 (see Appendi x B for Field Notebook site descriptions). 

Site I 0 is located at USGS surface water gauging station Number 09505200 in Section 
24, T.15 N., R.6 E. (see Appendix C). 

Site I is located approximately 0.1 miles upstream of the Southwestern Academy on the 
Section 22/23 line, T.l5 N., R.6 E. On October 2() and 30, 2003 this site had two 
channels. The left channel carried most of the discharge. The ri ght channel 
carried too little flow to measure with a pygmy meter (a bucket and stopwatch 
would be preferable) and the discharge was estimated to be less than 0.1 cfs. 

Site 2 is located at the Beaver Creek Campground Bridge in Section 28, T.I5 N., R.6 E. 
Site 3 is located at Lawrence Crossing in Section 32, T.l5 N., R.6 E. 
Site 4 is located at the Montezuma Wc11 out let in Section 31, T. 15 N., R.6 E. 
Site 5 is located upstream of the golf course diversion in Section 31, T.l5 N., R.6 E. 
Site 6 is located on the golf course diversion ditch downstream of Wet Beaver Creek in 

Section 36, T.l5 N., R.S E. 
Si te 7 is located at a point north of the "white house" boarding school main building. 
Site 8 is located on an 80-acre parcel of USFS administered land and approximately 50 

yards dO\vnstream of a fence marking the boundary between private and USFS 
lands in Section 4, T.I4 N .. R.S E. 

Site 9 is locat~.:d on Beaver Creek ncar the end of the interpretive trail in the MOCA 
Castle Uni t in Section 17, T. l4 N., R.5 E. 

During the October 30, 2003 seepage run five measurement sites (Sites II, 12, 13, 14, 
and 15) were added (see Appendix B for Field Notebook si te descriptions). 

Site II is on Beaver Creek approximately I river-mile upstream of Site 9 in the MOCA 
Castle Uni t in Section 16, T. l4 N., R.S E. This site was established to replace 
Site 9 because it was not possible to make a reasonable discharge measurement at 
Site 9 on October 30. 2003 and a measuring site closer to the upstream boundary 
of the Castle Unit was desirable. 

Site 12 is located on an 80-acre parcel of USFS-administered land approximately 150 
yards downstream of Site 8 and just upstream of an exposed cliff face on river­
right in Section 4, T.14 N., R.5 E. This site was established to replace Site 8 
because it was not possible to make a reasonable discharge measurement at Site 8 
on October 30, 2003. 

Site 13 is located northwest of the "white house" boarding school main building near the 
end of a ramp cut perpendicular into the left bank using CAT -type equipment. 
This si t~ was established to replace Site 7 becaus~ it was not possible to positively 
locat~ Site 7 from the written description. 

Site 14 is located upstream of the Beaver Creek Campground Bridge adjacent to the most 
upstream campsi te in the campground. This site was established to replace Site 2 
because it was not possible to make a reasonable discharge measurement directly 
upstream or downstream of the campground bridge on October 30, 2003 . 

2 
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Site 15 is located approximately I 00 feet upstream of the Lake Montezuma A venue 
Bridge. This site was established to replace Site 6 (the golf course ditch) because 
Site 6 may be on pri vate land and the locat ion of Site 15 was determined to be 
more beneficial to document discharge gains or losses in Wet Beaver Creek. 
There arc t\vo channels at this site. The right channel carried most of the 
discharge and it \Vas measured to be 8.02 cfs using a pygmy meter on October 30, 
2003. The left channel carried too little flow to measure with a pygmy meter (a 
bucket and stopwatch would be preferable) and was est imated to be less than 0.3 
cfs. 

During the October 30, 2003 seepage run reconnaissance (conducted on October 28 and 
29, 2003) it was observed that the stream channel at each measurement site generally 
consisted of cobbles and boulders. The stream banks consisted of boulders and cobbles 
with some vertical banks and some undercut banks, and riparian grasses with densely 
matted root systems with some vertical banks and some undercutting. The channel and 
bank condit ions made it very difficult to locate good discharge measurement cross 
sections (without eddies, irregular channel bottoms, or vertical or undercut hanks) and a 
significant number of cobbles and boulders were moved at most sites. 

Methods 

llandouts exp laining the seepage run Schedule, Summary of Act ivities, Equipment, Team 
Assignments, and Protocol were emailcd out to all participan ts in advance (Appendix D ). 

Measurement cross sections I, 3, 4, 5, II , 12, 13 , 14, and 15 were established on October 
28 and 29, 2003 with the aid of field notes from the June 13, 2002 seepage run (see 
Appendix E). A cross section at Si te I 0 has been previously established by the U.S. 
Geological Survey. Cross sections were marked \Vith flagged rebar driven into the 
ground on each bank and a staff gage was located in non-turbulent water at each cross 
section. UTM coordinates, estab lished using GPS, were recorded and digital photographs 
were taken at each cross sect ion. Site and access descri pt ions were recorded in a field 
notebook for each cross section. Where necessary, boulders and cobbles were removed 
to construct a cross section with reasonably uniform flow and channel characteristics. 

3 
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Standard USGS discharge measurement protocol was used for the seepage run (see 
Appendix F). Discharge measurements were made with a "pygmy" meter and standard 
\Vad ing rod marked in tenths . Revolutions were counted by ear or by automatic counter. 
Standard NPS Discharge Measurement 1otcs fo rm s were used to record all data. A spin 
test w ith a minimum standard of 45 seconds was required before and after each 
measurement. Air and water temperatures were recorded before each measurement. 
Gage height was recorded before and after each measurement. Start and end times were 
recorded for each measurement. Sections (verticals) were spaced so the discharge in each 
section did not exceed 5% ofthe total discharge in the cross section. Minimum section 
w idth was .20 feet and water depth was recorded to .0 I feet. Discharge measurements 
were taken at "about" 30 verticals per cross section. 

Five teams of two people each participated in the seepage run . Each team m ade two 
schedu led d ischarge measurements at two measurement si tes (Table I ). Discharge 
measurements were scheduled to be made at 0800, 1000, 1230, and 1430 hours. Rebar 
marking the cross sections and staff gages were removed after completing the second 
discharge measurement at each cross section. 

Table 1. - October 30, 2003 MOCA Beaver/Wet Beaver Creek seepage run participants. 

Team Agency Sites 
Measured 

Phone/email 

~--------------+--------------+~-------r------------------------- -
USFS, Coconino 10, 1 928-527-3523 Zach Mondry 

Paul Christensen 
NF, Flagstaff, Az. 
NPS. WRD, Fort 

zmondrv0!fs .fcd.us 
970-225-3534 I 

Co lli ns, CO oaul christensen@nps. !!OV I 
520-546-1607 ext.3# -- - - ···1· Colleen Filippone 

Jeff Hughes 

Virgin ia Bartling 

Jeff' A lbright 

Chri s Gable 

Carmia Fiechtner 

John Ward 

J im J-1 ane 

NPS, fMRO, 
Tucson, Az. 
N PS, WRD, Fort 
Colli ns, CO 
NPS , MOCA, 
Camp Verde, Az. 
NPS ,WRD, Fort 
Collins, CO 
NPS, WRD, Fort 
Co llins, CO 
NPS, WRD, Fort 
Coll ins, Co. 
Ward 
Groundwater. 
Tucson, Az. 
NPS, WRD, Fort 
Coll ins, CO 

14, 3 

4, 13 

5, 15 

12, II 

4 

colleen filip nonc@ nps.QnY 
970-225-3527 1 

ieff hunhes(mnns.cro\ I 

928-567-5 276 ext. 22 8 
sherry wood:(i'Jlps.l!O\ 
970-225-3528 
id T albri !!ht(a :nns .!!m· 
970-225-3529 
chris g_ah ler(i),nps.gov 
970-225 -3534 
carmia tiechtner(cl~part nc r . n ps. !!t 1v 
520-490-2435 
ward ground\vatcr(a)cox .ne t 

970-225 -353~ 

James harterci:' nps.u.ov 

I 
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Results and Discuss ion 

Two discharge measurements were made at each of the ten designated cross sections, 
except fo r Si tes 11 and 12 where 3 discharge measurements were made (see Table 2 and 
Appendix A). All discharge measurements were made reasonably close to the scheduled 
times and no significant problems were encountered. The average discharge (cfs) 
measured at each cross section, presented in order from upstream to downstream was; 
Si te 10 (6.7), Site I (7 .0), Site 14 (6 .4), Site 3 (5 .7), Site 4 (10), Site 5 (9.3), Site 15 (8.0), 
Site 13 (6 .6), Site 12 (1.8), and Site 11 (1.4) (Appendix A). 

Discharge between Sites 10 and 3 fell at a re lative ly consistent rate (ranging from 7.0 to 
5. 7 cfs) ind icating the presence of active d iversions and/or a losing stream reach. 

Discharge increased from approximately 5.7 cfs to 10 cfs between Sites 3 and 4 
indicating a gaining stream reach (an input of approx imately 4.3 cfs somewhere 
do\vnstream of Site 3). Walker Creek and Soda Spring are two possible sources of input 
into this stream reach. Red Tank Draw, wh ich joins Wet Beaver Creek upstream of Site 
4, was dry at the I- 17 Sedona Interchange road bridge (approximately 1.5 miles south of 
1-1 7) but Red Tank Draw was not observed at its confl uence with Wet Beaver Creek. 

On December 4 and 5, 2003 John Ward of Ward Ground Water, Tucson, Az. made a site visit to 
MOCA and made the following observations : 

1. I surveyed the area of Soda Springs. The outlet divides into 3 distinct streams that enter 
into Wet Beaver Creek . The total flow into the Creek from the spring exceeds 2 cfs and 
may be as much as 3 cfs . The marshes and pools near the spring would certainly lose a 
lot of water to ET. Two cfs is equal to the gain in streamflow between Lawrence Crossing 
and MOWE noted in the June 2002 seepage run report . 

2. Walker Creek was flowing into Beaver Creek at% to 1 cfs. Checking upstream it appears 
that Walker Creek was flowing continuously all the way to the ranch property at Lander 
Spring. Judging from the near con tinuous strip of sycamore and cottonwood between 
Lander Spring and the confluence, I would guess that flow or underflow in Walker Creek 
is nearly perenn ial. 

3. Flow in Beaver Creek just downstream of the lower boundary of the MOCA unit (dirt road 
access from the MOCA turnoff) was probably 2-3 cfs . About 2 river miles farther 
downstream where Montezuma Castle Road runs next to Beaver Creek, the Creek was 
not flowing. This observation supports the theory that Beaver Creek lost flow as it passes 
over the Verde Formation facies change. 

The Soda Springs visit was an eye-opener. I was surprised to see that the discharge was that 
large, probably about the same as from the Well . Source areas for both springs are probably the 
same, also. 

Discharge between Sites 4 and 13 decreased at a relatively cons istent rate (ranging from 
10 cfs to () .() cts) indicating the presence of act ive diversions and/or a losing stream 
reach. The golf course diversion and Lake Montezuma resident ial area arc located in this 
stream reach. The golf course diversion was not found on Wet Beaver Creek during the 
site reconnaissance on 10/29/2003. On 10/30/2003 John Ward, Ward Ground Water, 
estimated a discharge of approximately I cfs flow ing through a ditch into a small 
reservoir in the SWNW Sect ion 1, T.l4 N., R.S E., on the west side o f Lake Montezuma 
A venue. The ditch was likely the go! f course diversion . 

5 
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Di scharge between Sites 13 and 12 decreased fro m 6.6 cfs to 1.8 cfs indicating a 
significant diversion and/or losing stream reach. This reach was not walked, therefore, 
the extent of man-made diversions is not known. Plate I in Geological Survey Bulletin 
I I 77 sho\vs the surficial geology in this reach of Wet Beaver Creek to be the "limestone 
of the thick limestone facies of the Verde Formation" and Quatemary "unconsolidated 
gravel, sand, silt and clay" (Twcnter and .ivfetzger, 1963). Figure 4.26 of the Arizona 
Department of Water Resources Verde River Watershed Study (Brown et al., 2000) 
shows the Wet Beaver Creek and Dry Beaver Creek channel bottoms located above the 
water table near T.14 N ., R.S E. Sections 3 and 4 indicating "losing" stream reaches. 
These references suggest that the decrease in discharge between Sites 13 and 12 can be at 
least partially attributed to the geologic setting in this reach. 

Discharge between Site 12 ( 1.8 cfs) and Site 11 (1.4 cis) showed no significant increase 
or decrease. 
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Table 2. - Summary of discharge measurement data for the 06/13/2002 and 10/30/2003 
MOC'A Beaver/Wet Beaver Creek seepage runs. 

Start End Start End 
Discharge Discharge Discharge Discharge Time Time Gage Gage 

Site 06/13/2002 06/13/2002 10/30/2003 10/30/2003 (24 (24 Height Height 
No. (cfs) (ave. cfs ) (cfsJ (ave. cfs) hrs) hrs) (ft .) {ft. ) 

10 6.28 6.28 101 5 n/a n/a n/a 
6.75 1230 1330 0.38 0.38 
6.65 6.7 1415 1525 0.39 0.39 

1 5.36 5.36 1045 1205 
7.09 803 903 0.53 0.54 
6.86 6.98 1000 1055 0.54 0.53 

2 5.37 1030 1145 
4.86 5.115 1150 1300 

14 6.15 822 952 0.49 0.49 
6.59 6.37 1009 1056 0.48 0.48 

3 5.68 5.68 1040 1130 
5.8 1230 1307 0.59 0.59 
5.6 5.7 1400 1454 0.58 0.58 

4 7.82 1030 11 30 
7.95 7.885 1135 1225 

9.83 755 925 0.56 0.56 
10.06 9.94 1020 1115 0.56 0.56 

5 1.89 1034 1106 
7.74 7.815 1106 11 46 I 

9.41 803 904 0.4 0.4 i 
9.1 9.26 1003 1103 0.4 0.4 

6 2.87 1217 1229 : 
3.01 2.94 1230 1246 

15 8.38 1235 1324 0.53 o.53 1 

7.66 8.02 1433 1514 0.51 0.48 
7 2.95 2.95 1500 1535 

13 6.86 1250 1335 0.55 0.57 
6.4 6.63 1435 1520 0.58 0.57 

8 1.04 1.04 1503 1546 
12 1.84 1230 131 2 0.31 0.32 -

1.77 1330 1418 0.32 0.33 
1.88 1.83 1430 1505 0.33 0.33 

9 0.28 0.28 1430 1500 
11 1.41 800 840 0.28 0.29 

1.39 850 931 0.29 0.29 

1.37 1.39 954 1046 0.29 0.29 

7 
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Conclusions and Recommendations 

Discharge measured at Site 3 and upstream to Site 10 (including Sites 10, I, 2, and 3) was 
approximately the same or slight ly less than the discharge measured during the June 13, 
2002 seepage run. The trend in discharge from upstream to downstream in this reach \\:as 
approximately the same as seen in the June 13,2002 seepage run. No sign ificant gains or 
losses were observed. Discharge measurements at Sites I 0, I , and 2 cou ld he eliminated 
from future seepage runs. Site 10 is the USGS gage and IS-minute, hourly, and/or daily 
\'alucs stage/discharge data should he available. Site 3 could be retained because it is the 
next cross section upstream of the MOCA Well Uni t and in spite of the Lawrence 
Crossing diversion it provides some in formation on discharge entering the Well Unit 
stream reach. 

Di scharge approximately doubled between Sites 3 and 4 (from approx imately 5.7 cfs to 
approximately 10 cfs). In addition to other sources, Walker Creek, Soda Spring, and Red 
Tank Draw could contribute discharge to this stream reach. The source of thi s increase in 
d ischarge should be investigated further. 

Discharge measured between Sites 4 and 13 (Sites 4, 5, 15, and 13) was higher than the 
discharge measured in the June 13, 2002 seepage run. The discharge measured at Site 13 
was more than t\vice the discharge measured at Site 7 during the June 13, 2002 seepage 
run. Some of the difference in discharge at Site 13 could be attributed to the golf course 
di\'crsion wi thdrawing less water during the 2003 seepage run than during the 2002 
seepage run. This reach of the river is critical to determining inputs and wi thdrawals to 
Wet Bea\'er Creek because it is heav il y populated and there are numero us water rights lor 
surface \\'ater diversions and wells. All water rights should be mapped tor this stream 
reach and an intensive stream sur\'ey should be done to locate inputs and withdrawals on 
the ground and estab lish additional discharge measurement cross sections, if possible. 
The WRD legal staff should review Arizona water law to determine ifthe Wet Beaver 
Creek bottom and banks (to some high water line) are public land and access via the 
creek as it flows through private land is allowed. If not, pennission to access the creek 
will need to be obtained from private land owners. An intensive seepage run shou ld be 
conducted on this st ream reach. 

Discharge decreased by approximately 4.8 cfs (from approximately 6.6 cfs to 
approximately 1.8 cfs) between Sites 13 ancll2 . This stream reach has not been surveyed 
and it is not known if the decrease is due to man-made diversions or natural losses due to 
geologic features (controls, karst features, or allu\' ial subsurface flO\'•'). Thi s stream reach 
should be intensively surveyed to locate inputs and withdrawals on the ground and 
estab lish additional measurement cross sections. An intensive seepage run should be 
conducted on this stream reach . A hydrogeo logic study may be required to determine if 
the losses arc due in-part to natural losses. 

Discharge between Sites 12 and I I was approximately the same. Site I I is in a more 
preferable location closer to the upstream boundary of the MOCA Castle Unit therefore, 
Site 9 could be eliminated from future seepage runs in favor of Site ll. 

8 
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A new discharge measurement cross section should be established on Beaver Creek 
downstream of the MOCA Castle Unit. This si te would be established to detem1ine if 
water losses between Sites 13 and 12 are resurfacing downstream of the Castle Unit. A 
cross sect ion could be establ ished on USFS administered lands in the NESE Section 19 or 
in Section 20. T.l4 N., R.5 E. USGS Station Number 09505500, Beaver Creek at Camp 
Verde, Ari zona, was located near this site and co ll ected stage data from 12/0 111 9 12 to 
03/31 I I 920. Although the cross section has likely changed significant ly in 83 years a 
good measuring reach may be foun d at the old gage site. 
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APPENDIX A 
Map of Discharge Measurement Sites 

with June 13., 2002 and October 30., 2003 Discharge 

MOCA 
October 30, 2003 Seepage Run 

Beaver/Wet Beaver Creek 
Yavapai County, Az 
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Beaver/Wet Beaver Creek Seepage Runs, 2002 and 2003 
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APPENDIXB 
Site Descriptions 
Site Photographs 

Discharge Measurement Notes Forms 

Sites are arranged in order from upstream to downstream: 

Site I 0 - Wet Beaver Creek at USGS Station Number 09505200 
Site 1 - Wet Beaver Creek Upstream of the Southwestern Academy 
Site 14 - Wet Beaver Creek Upstream of the Beaver Creek Campground Bridge 
Site 3 - Wet Beaver Creek at Lawrence Crossing 
Site 4 - Wet Beaver Creek at Montezuma Well Outlet 
Site 5 - Wet Beaver Creek Upstream ofthe Golf Course Diversion 
Site 15 - Wet Beaver Creek Upstream ofthe Lake Montezuma Avenue Bridge 
Site 13 - Wet Beaver Creek at the White House Boarding School 
Site 12- Wet Beaver Creek Upstream of Cliff Face on USFS at McGuireville 
Site 11 -Beaver Creek east ofMOCA Castle Unit Visitor Center 

MOCA 
October 30, 2003 Seepage Run 

Beaver/Wet Beaver Creek 
Yavapai County, Az. 



SUMMARY MAP.10.30.2003_065 
Beaver/Wet Beaver Creek Seepage Run Summary Map showing discharge measured at Sites 1, 2, 3, 4, 5, 7, 8, and 9 on 06113/2002 
(in parentheses) and Sites 10, 1, 2 (10/30/03 Site 14), 3, 4, 5, 15,7 (10/30/03 Site 13), 8 (10/30/03 Site 12), and 9 (10/30/03 Site II) 

on 1 0/30/2003 . 

Beaver/Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1657 hrs 
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SITE 10.10.30.2003_055 
Wet Beaver Creek at USGS Station Number 09505200 

From downstream of cross section, on cliff above right bank, looking upstream at the concrete weir. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1155 hrs 
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SITE 10.10.30.2003_056 
Wet Beaver Creek at USGS Station Number 09505200 

From downstream of cross section, on cliff above right bank, looking at USGS Station Number 09505200 equipment. Zach Mondry 
(USFS, Flagstaff, Az.) descending cliff to trai l leading to cross section. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1156 hrs 
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SITE 10.10.30.2003_057 
Wet Beaver Creek at USGS Station Number 09505200 

From downstream of cross section, on right bank, looking upstream at trai l leading to cross section. Cross section visible in the far 
ground. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1156 hrs 
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SITE 10.10.30.2003_058 
Wet Beaver Creek at USGS Station Number 09505200 

From upstream of the cross section, with measuring tape, looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1337 hrs 
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SITE 10.10.30.2003_059 
Wet Beaver Creek at USGS Station Number 09505200 

From downstream of the cross section, with measuring tape, looking upstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1339 hrs 



SITE 10.10.30.2003_060 
Wet Beaver Creek at USGS Station Number 09505200 

From downstream of the cross section, with measuring tape, looking across cross section from left bank to right bank. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1340 hrs 



SITE 10.10.30.2003_061 
Wet Beaver Creek at USGS Station Number 09505200 

From cross section looking upstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1342 hrs 
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OTHER MEASUREMENTS 

WATER QUALITY: Yes/No Time. ____ _ Samples: Yes/No Time _____ _ 

Method : EDI _ __ EWl __ Olher _ _ _ 

SEDIMENT: Yes/No Time ____ Method: ED I _ __ EWI __ Other _ _ _ 

BIOLOGICAL: Yes/No Time. _ _ _ T~-------------

OBSERVATIONS/COMMENTS cobb / t- I b~JI/v &dntrh 
~ w T{J:tr If lf I J-9'/ I 

LEVEL NOTES 

EQUIPMENT TYPE _ _ ___ _ __________ __ SIN _ ___ _ 

PERSONNEL: lnstrument/Notes. ______ _ _ _ ___ Rod _____ _ _ 

STATION B.S. H.l. F.S. ELEV. COMM ENTS 

(Sept,l999) UNITED STATES 
001-NPS·WRD 

WATER RIG HTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

Comp by - - ---

J ~ i:::C.:I/0 /'J S -::. :::> 74 
EJ? '5 , ~ 3 7o 

F 

I Meas. No .. _ _ _ _ _ 

Checked by Fiecrrri'J~ 

MEASUREMENT TYPE (circle one) able, Bridge, Boat, Ice; Upstr., Dnstr.,_ft., mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Start!). 3 {j G.H. , 3 8 Stop:/ 330 G.H? ;1g" 

METER TYPE J?tf J?1 j SIN p q ~ 0 b g SPIN Before Mlat ~After __ _ 

WEATHER ut:..2 rJ. J.J lnd dJ; -t-J Yl1l6 
I 

HIGH WATER MARK. _ _ ___ _ _ ____ _ _ .Gagc Height of .Zero .Flow. _ ___ ft. 

CREST STAGE CHECKED: Yes/No _ _ _ _________ ___ READING _ __ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time StaifP iate Sensor 

/ 
I 

FLOW: Widlh -1-2,000 Areaiz.Oi l Ave. Vci.Q,191 G. H. _ _ _ Disch._,;t:J#t~~o::..:.,::..__ 
Method 6 , {a Method coeff. __ Hor. Angle cocff. _ _ Susp. type ___ _ .Susp. cocff. _ _ 

Meter _ __ !\. abo v< buttom of we ight No. Sees. '31- G.H. changes _ _ O_rt. in hrs. 

FLOW _ ___ , 

Cross Section _______ _ _ _ _ _ ___ _ _ _ _ _ _ _ ____ __ _ 

CONTROL ___ _ _ _____ _ _ _ _ ________ _ ____ _ 

CHANGED Seriwr/Datalogger parameters (circle if yes)? If yea fill in appl icable spaces below: 

Make/Model/PSI Range _ _ ____ ___ _ _ _ ________ _ _ _ __ _ 

SIN, _ __________ ___ _____ PIN _ _ _ _ _ __________ _ _ _ 

Conversion slopc, _ _ __ Conversion offsct. _ ___ Ex. Volt. _ _ _ Output Range. _ _ _ _ 

NITROGEN TANK PRESSURE. _ ___ _ FEED. _ ____ BBL RA TE. _ _ _ ___,pcr. min. 

JNTAKEJORIFICECLEANED TEMPERATURE: Air~c® Water.:f!j__c@ 

PHOTOS TAKEN: Roll(s) 11. _ _ _ .-Framc(J) j. _ _ _ _____ _____ _ _ _ 
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OTHER MEASUREMENTS 

WATER QUALITY: Yes/No Time ____ _ Samples: Yes/No Time ___ _ _ _ 

Method : ED! ___ EWl ___ Other __ _ 

SEDIMENT: Yes/No Time _ ___ Method: EDt _ __ EWI _ _ Other _ _ _ 

BIOLOGICA L: Yes/No Time _ _ _ Ty~-----------------

OBSERVA TIO:--/SiCOMM ENTS._ ...,:,Co....:O:.=b::....:b:....:/_,e_'+f-.I.L,i-J\ VU"-""'. tb==-"--=-----'~~...:.b_t_"fr_Q.-.::___f_!._ 
k9' h ?.« # 1./1 ;;._ qy 

V» 
' LEVEL NOTES 

EQUIPMENT TYPE. _ _ _______________ __ S/N ___ _ _ 

PERSONNEL: lnstrument/Notes _________________ Rod, _ __________ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

cpt, l999) UNITED STATES 
001-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

Comp by - - -----

#JO 

U SEC /! ONJ -> ~ 'la 

E~r<oR ·. 5 ""I ~ 

FA-t ~ 

2.. Meas. No. _ ___ _ 

Checked by F!G<.ttr~ 

MEASUREMENT TYPE (circle one) Cable, Bridge, Boat, lee; Upstr., Dnstr.,_fi., mi. of gage 

Measurement Time/G.H.: Local Standard (24hr} Startllf/:; G.H.t' / 3 r Stop:~G.H. !/, 3 I 
METER TYPE SIN PqtJo6 r{ SPINBeforeMeas/ ~f-A,fier .sD S..f!c + 
WEATHER_~~~~~~~~~~~~~~~~~~~=~~--------
HIGH WATER MARK. ___ ____ _______ Gage Height of .Zero .Fiow. ____ __ ft,. 

CREST STAGE CHECKED: Yes/No -------------- --READ!NG ___ fi . 

GAGE READINGS 

Time SlllffPiate Sensor Time Staff Plate Sensor 

FLOW: Width 21c CJOArea / h .f75/Ave. Vel.{l,~O/ G.H. Disch. b:~52. 
Method 0, (p Method coeff. _ _ Hor. Angle coeff. _ _ susp. type Susp. coeff. __ 

Meter ____ ft. above bottom of weight No. Secs . .!:f:.Q__ G.H. changes _Q_n. in ~/100 hrs. 

FLOW _ ______ _ _ _ _ _______ ________ ____ ___ 

Cross Section _ _ _ ___ _______ _ _ _ ______ _____ _ _ _ _ _ 

CONTROL _ _______ _ _ _______ ____ _______ ___ __ _ 

CHANGED Sensor/Daulogger parameters (circle if yes)? If yes fill in applicable spaces below: 

Make/Model/PSI Range-------------- - ----- --------- -----
SIN _______ ____________ P/N, ___ _ ___ ________ _ _ 

Conversion slo~ ____ _ Conversion offset _____ Ex. Volt. ___ Output Range ___ _ 

NITROGEN TANK PRESSURE'------ - FEED BBL RATE per. min. 

INTAKE/ORIFICECLEANED _ _____ TEMPERATURE: AirJ..:l-cf) Wa~ cc!) 
PHOTOS TAKEN: Roll(s)II ____ Frame(s) tl _ _ _ _ _________ _ ___ _ 
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SITE 1.10.30.2003_048 
Wet Beaver Creek upstream of the Southwestern Academy 

From upstream of the cross section looking downstream at the cross section , with measuring tape. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 0904 hrs 
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SITE 1.10.30.2003_049 
Wet Beaver Creek upstream of the Southwestern Academy 

From upstream of the cross section, on the left bank, looking at the staff gage installed upstream of the cross section on river right. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 0907 hrs 



SITE 1.10.30.2003_050 
Wet Beaver Creek upstream of the Southwestern Academy 

From downstream of the cross section looking upstream at the cross section, with measuring tape. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 0907 hrs 



SITE 1.10.30.2003_051 
Wet Beaver Creek upstream of the Southwestern Academy 

From upstream of the cross section looking upstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 0909 hrs 
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time ____ _ Samples: Yes/No Ti·me _____ _ 

Method: ED I ___ EWI ___ Other __ _ 

SEDIMENT: Yes/No Time ____ Method: ED I _ __ EWI __ Othe r _ _ _ 

BIOLOGICAL: Yes/No Time. __ _ Ty~--.~--------­f o . -.~ Jet" 

OBSERV A TIONS!COMMENTS __ Q>::::::..__b_b_J+~-.S-1.1....:6:....c:.__fl_r_c:J-_1_e_:.__ ___ _ 

c!t1,hrcf /If? Lf/ J..t:jlf 
v 

dOi?'ld' '"j" W~",/'1 !Jf(Ytt( - &•· #; ~" · ~J/,r _. ( 

LEVEL NOTES 

EQUI PMENT TYPE, _________________ SIN _ _ _ _ _ 

PERSONNEL: lnstrument!Notes. ____________ Rod ______ _ 

STATION B.S. H.J. F.S. ELEV. COMMENTS 

I 
; 
~ 

1 

(Scpt,l999) 

DATE /Oj.Jt>jv 3 

UNITED STATES 
DOJ-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

Comp.by -----

3 ~ECI I ON) ~:;.,. 

E ?_ : '-/. Z-1 "14 
(. 

Meas. No._---.:2= --
Checked by Fucc!f111/~ 

,., () (.A- IIJer' (lalv~ (r. ® 
PARK C-IJGO/'IJN() NfiTATION,_N_I)_,_J.._-_So::.....=..::....".::."D-I~w~s~r.~~=~A--=t.Ad.::....:.:::..:!iE..._"Yl~'1+-­
PERSONNEL: Metcr___.:...!....L..~e..:.Y"I..:....::J~~..----Notes Ch ri $ t bYI S e4'7 

MEASUREMENT TYPE (circle one able, Bridge, Boat, Ice> Upstr., Dnstr.,_ft., mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) start/()()0 G.R.· ':fq Stop/05',.)"~ -H . 0 ,.,s3 
METER TYPE fy 'f m-y SIN JJ Cf /? P f> ~ SPIN Before Meas. / tn 1 ...., fner / Yn 11'11-

WEATHER C/..edr ~ n?l ~ w/nd , 
HIGH WATER MARK. _____________ Gage Height of .Zero .Flow .. ____ ft. 

CREST STAGE CHECKED: Yes/No ----------~----READING ___ ft. 

GAGE READINGS 

Time sun Plate Sensor Time; Staff Plate Sensor 

-.. 

FLOW: Width fi.WOO Area 8 .0 '} I Ave. Vel. 0.&'<-ili' G.H .. ___ Disch. Gz . R<g/ 

Method Q ,-/a: ' Method coefT. __ Hor. Angle coctT._. _Susp. type. ____ Susp. coeff. __ 

Meter _ _ ._tt 'above bcittom of weight No. Secs._31__ G.H. changes -0. I fUn S"S/.po hrs. 

FLOW __ ~-----· -',_._' __________________ ~------------------------------

Cross Section, _ _;_ _________ __;_.:_ _______ _______ _ 

CONTROL ______________________________________________________ __ 

----------------·--------
CHANGED Sensor/Datalogger parameters (circle if yes)? '.Jfycs fill in applicable spaces below: 

Make/Model/PSI Range---------------------- - ----
SIN ____ ~--------------------- PIN ____________________________ _ 

Conversion slope._· ____ Convenion offset. _____ Ex. Volt. _ __ Output Range, ___ _ 

NITROGEN TANK PREssURE._ ______ FEED BBL RATE Der min 

rNTAKf)ORJFICE CLEANED-______ TEMPERATURE: Air'-!i.-c @ WaterSi c·£> 

PHOTOS TAKEN: Roll(s) 11-_____ ,Fnune{s) ~~-----------------
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SITE 14.10.28.2003_020 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From downstream of the cross section looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1639 hrs 



SITE 14.10.28.2003_022 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From downstream of the cross section looking upstream at the cross section with Carmia Fiechtner (NPS, WRD, Fort Collins, Co.) on 
the right bank and Jim Harte (NPS, WRD, Fort Collins, Co.) on the left bank. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1649 hrs 



SITE 14.10.29.2003_039 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From downstream of the cross section looking upstream at the cross section, with measuring tape. John Ward (Ward Ground Water, 
Tucson, Az.) and Jim Harte and Carmia Fiechtner (both NPS, WRD, Fort Coll ins, Co.) on right bank. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003@ 1431 hrs 
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SITE 14.10.29.2003_040 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From upstream of the cross section looking downstream at the cross section marked by measuring tape with Jim Harte and Carmi a 
Fiechtner (both NPS, WRD, Fort Collins, Co.). 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1432 hrs 



SITE 14.10.30.2003_001 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From downstream of the cross section looking upstream at the cross section located at the measuring tape. This cross section is 
approximately 30 feet upstream of the cross section located at this site on 10/28/03. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 0803 hrs 



SITE 14.10.30.2003_005 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From downstream of the cross section looking upstream with the cross section located at the measuring tape. This cross section is 
approximately 30 feet upstream of the cross section located at this si te on 10/28/03. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 0903 hrs 



SITE 14.10.30.2003_008 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From upstream of the cross section looking at Jeff Hughes, NPS, WRD, Fort Collins, Co., measuring velocity at the cross section 
located at the measuring tape. This cross section is approximately 30 feet upstream of the cross section located at this site on 

10/28/03. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1026 hrs 



SITE 14.10.30.2003_009 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From the right bank looking across the cross section located at the measuring tape. This cross section is approximately 30 feet 
upstream of the cross section located at this site on 10/28/03. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1104 hrs 



SITE 14.10.30.2003_010 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From upstream of the cross section looking downstream with the cross section located at the measuring tape. This cross section is 
approximately 30 feet upstream of the cross section located at this site on 10/28/03. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ II 04 hrs 



SITE 14.10.30.2003_011 
Wet Beaver Creek upstream of the Beaver Creek Campground Bridge 

From downstream of the cross section looking at the staff gage installed on river right. This cross section is approximately 30 feet 
upstream of the cross section located at this site on l 0/28/03. 

Wet Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1105 hrs 
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time. ____ _ Samples: Yes/No Time. _____ _ 

Method : EDI _ _ EWI _ _ Other __ _ 

SEDIMENT: Yes/No Time. ____ Method: ED! __ EWI _ _ Other _ _ _ 

BIOLOGICAL: Yes/No Time. _____ Type. ___________ _ 

r ~. ' ' I ' I 
(r, K" I' I r\<f (20' .rr'r 

LEVEL NOTES 

EQUIPMENT TYPE _________________ S/N _ _ _ _ _ 

PERSONNEL: lnstrument!Notcs ____________ Rod _____ _ 

STATION B.S. H.l. F.S. ELEY. COMMENTS 

(Sept,1999) •·· - ·· UNITED STATES 
~001-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

u 5c<-11otJ.5 - - :::>,-;, 

"'-v~ ~ V;. '-' 0 '?o 
1£. 

Meas. No .. _ ___.,/ _ _ _ 

t oJ~oJ2..oo3 Comp by Ch~ked by Elc-ctt1/le~ 
DATE r ; NCc..J .sI-te. 4 / 
PARK ~"~o.¥8 STATION s~te 2 Beo.v'er Ct' CO\w-~3 \o l-' J. 
PERSONNEL: Meter ,J"~tt \.-411 · Notes c \ \ee"' ·. t~ \ j p P ()It\ e_ 
MEASUREMENT TYPE (circle one) Wading, able, Bridge, Boat, Ice; Upstt., Dnstc,_ft., mi . of gage 

Measurement Timc/G.H.: Local Standard (24hr) Start :~,' Z 2. G.H . • .tJ a Stop: q : S'~.H. 0 ,tJ q R. ~' ---. ~ --- ~ 
METER TYPE P'jj \¥. 1 ~~ 1· I v 's i) , SPIN Before Meas . .s:q After -:j.- ~ sec. 

:;;;.THER {X\'f±\j C \dy VI 0 ~ rg.;z. s. 

<:. Hl;H WATER MARK Gage Height of .Zero .Flow. ft. 

CREST STAGE CHECKED: Yes/No __________ ____ READING _ __ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time StatrPlate Sensor 

~ · 2.-V 0 :4'1 
Cf : 52 0.'/Cf 

FLOW: Width 2. 0 · Z. 0 0 Area z:z .. J-lj Ave. Vel. 0 7/tl G.H. ___ Disch. {o, I 50 
I · O.I.J; 

Method <-< >a¢ 1 7 Method coeff. __ Hor. Angle coeff. __ Susp. type Susp. coeff. __ 

Meter __ ft. above bottom of weight No. Secs._l3:_ G.H. changes ___J2__n. in i · 5 hrs. 

FLOW ( {t;f!t; ~5 E 
Cross Section Co blft.s <:::l.. oi.J rJ.-ers - t..ery ; f\.~9ufr::i'i' 

~ I //li)v _#*{ ~ _ - /~ I / __/ /'/ 
CONTROL cy_ ~~ CO t_ ;~, • CaM ~ 7 ;f, 

<Ga~ ;; -1 = £ ~·;L_ 
CHANGED Sensor/Datalogger pan~rnctcrs (cin:Ie ifye5)? If yes fi ll in applicable spacc5 below: 

Make/Model/PSI Range ___________ ____________ _ _ 

s~--------------------------P~----------------------------
Conversion slope. _____ ~Conversion offsct. _ _____ Ex. Volt ___ Output Range. ____ _ 

NITROGEN TANK PRESSURE. ____ ___ FEED BBL RATE per. min. 

INTAKE/ORIFICE CLEANED. ___ _ _ TEMPERAnJRE: Air~ Water 5c:;_ O c·® 
PHOTOS TAKEN: Roll(s) II _ ____ Frame(s) 11 ________________ _ 
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time ____ _ Samples: Ycs!No Time, _____ _ 

Method: ED I __ EWI __ Other __ _ 

SEDIMENT: Yes/No Time. ___ _ Method: ED! __ EWI _ _ Othe r __ _ 

. ' 
BIOLOGICAL: Yes/No Time __ _ Ty~------------

' ·~.· '"' :>"fr / tc rtJ ~ ~('vY1 s 

·~ ·• · ~. 
LEVEL NOTES 

EQUIPMENTTYPE. ________ ____ _____ .S!N ____ _ 

PERSONN EL: lnstrumcnt!Notes _ ___________ Rod _____ _ 

STATION B.S. H.L F.S. ELEY. COMMENTS 

' .. 
' 

(Sept, !999) UNITED STATES 
QQbllll'ioWRD . 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

DATE toj?pj ZOO 3 
.. J 

Comp by -----

N~ Stie! I~ 

.. ... 

U SE-L 7 lON 5 ->_ ::> / o 

b? .. _ . (c.!/'?" 

2 Meas. No .. _ _ _ _ _ 

Checked by FIC.-cLFTIY~ 

~ 2 g«!'.,..~e....- C \s Co.-p~ vw V\J,. 
PERSONNEL: Meler--"'""<-=..__..___,u...;."'T-'....,.;;:"'-- NoiCS C. \\~e V\ 'F: \ ~f? f? {)Y\e_ 

MEASUREMENT TIPE (circle one) Cable, Bridge, Boat, Icc; Upstr., Dnstr.,_ft., mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Start: I 0 ,' 0 t .H. () • 7".8s-stop: I() : S'€.H. 0 . '18 ~ 
METER TYPE fj '"" )' SIN R~ dd1-luc.Sl>rriN Before Meas. 7- (p SAner S' ~ .S 
WEATHER 5 V V\ Y\ f " b ~6- V £&udr C?.J' (.sF\c( 

r / 

HIGH WATER MARK Gage Height of. Zero .Flow. ft . 

C REST STAG E CHECKED: Yes/No _ _____________ READING _ __ ft . 

GAGE READINGS 

Time Staff Plate Sensor Time Stall' Plate Sensor 

JO~D'I o.Vi? 
}0 ;-J' h IO tfff.~ 

FLOW: Width 21J.Ooo Area U . (1)5 ¥'Ave. Vet. 0. 2,irl G.H .. _ __ Disch. __ (..,.9._.,_,$"-'9"-='3 __ 

1 , o.(g 
Method (.ftUI ... f Method coeff. __ Hor. Angle coeff. _ _ Susp. type ~7~ ~coeff. __ 

Meter _ _ f\. above bonom of weight No. Sees.~ G.H. changes _Q__n. 1:. __ "t,J hr.; . 

~::::00 Jif!£? ifB::i.J::;::zvft:n ~ Lf N 
-------~a'U!L. ;/ crass:- ~iJ.L-!~'onu.-____ _ 
CHANGED Scnsor!Oataloggcr parameters (circle if yes)? If yes fill in appl icable spaces below: 

Mak~odc~JRm~--------------------------------------------------

s~---------------------------P~.-----------------------------
Conversion slo~. _______ Conversion offset. _ _____ Ex. Volt ___ Output Rmge. _____ __ 

NITROGEN TANK PRESSURE. ________ ---'FEED BBL RATE w . min. 

INTAKE/ORIFICE CLEANED. __________ TEMPERA TURE: Ait.k.!:L.~ Water ~ s; ~Q 
PHOTOS TAKEN: Roll(s) II _ ____ Frarne(s) II. _ _____ ______________ _ 
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SITE 3.10.29.2003_023 
Wet Beaver Creek at Lawrence Crossing 

From downstream of cross section looking upstream at diversion ditch located on right bank, downstream of cross section. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 0751 hrs 



SITE 3.10.29.2003_024 
Wet Beaver Creek at Lawrence Crossing 

From downstream of cross section looking upstream at diversion located on right bank, downstream of cross section. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 0753 hrs 



SITE 3.10.29.2003_025 
Wet Beaver Creek at Lawrence Crossing 

From downstream of cross section looking upstream at the cross section with Jim Harte (NPS, WRD, Fort Collins, Co.) measuring 
velocity. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 0843 hrs 



SITE 3.10.29.2003_026 
Wet Beaver Creek at Lawrence Crossing 

From upstream of cross section looking downstream at the cross section with Jim Harte and Carrnia Fiechtner (both NPS, WRD, Fort 
Collins, Co.) measuring velocity. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 0849 hrs 



SITE 3.10.29.2003_027 
Wet Beaver Creek at Lawrence Crossing 

From upstream of cross section looking downstream at cross section, located at measuring tape, with staff gage installed on river left, 
upstream of the cross section with Jim Harte and Carmia Fiechtner (both NPS, WRD, Fort Collins, Co.). 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 0902 hrs 



SITE 3.10.29.2003_028 
Wet Beaver Creek at Lawrence Crossing 

From downstream looking upstream at cross section, located at measuring tape. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 0906 hrs 



...... 

SITE 3.10.30.2003_015 
Wet Beaver Creek at Lawrence Crossing 

From the right bank looking across the cross section located at the measuring tape. 

Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1324 hrs 



{ ,._ 

' / ., . ~ . 

SITE 3.10.30.2003_018 
Wet Beaver Creek at Lawrence Crossing 

From downstream of the cross section looking upstream with the cross section located at the measuring tape. 

Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1325 hrs 



SITE 3.10.30.2003_019 
Wet Beaver Creek at Lawrence Crossing 

From downstream of the cross section looking upstream with the cross section located at the measuring tape. 

Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1325 hrs 



SITE 3.10.30.2003_020 
Wet Beaver Creek at Lawrence Crossi ng 

From downstream of the cross section looking upstream with the cross section located at the measuring tape. 

Beaver Creek, Yavapai County, Az. 
October 30, 2003 @ 1325 hrs 
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- ·· 
OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time _ ___ _ Samples: Yes/No Time. _ ____ _ 

Method: EDI _ _ EWI _ _ Other __ _ 

SEDIMENT: Yes/No Time. _ ___ Method: ED I _ _ EWI _ _ Other __ _ 

BIOLOGICAL: Yes/No Time. _ _ _ Ty~·--------------

OBSERVATIONS/COMMENTS G~ Me•s.v.fM\¥r-. 5e~- ~~.c--h, trtS 

Q +£~-i.e- J i.y I )r ~M cc:k!, les/l.ov IJ m 

LEVEL NOTES 

EQUIPMENT TYPE. ________ ___ _ _____ .SIN _ ___ _ 

PERSONNEL: lnstrument!Notes _ ___________ Rod _____ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

-

\Sept, I 999) UNITED STATES 
001-NPS-WRD 

~GtlTSBRANCH· ·-

DlSCHARGE MEASUREMENT NOTES 

DATE I of 3oiZC>03 
r I 

Comp by _ _ __ _ 

t-':>E<-7/0I'IJ - _ ~LG 

cTZil · <f, b '7, 
G ( 

Meas. No._ --:./ __ 

Checked by 

We,.~ 

PARK 8e.s.vey Ck STATION !E3 L "'w v-e~ ce Cv-o ss-; ""j 

PERSONNEL: Me~cr :fg.t£ Hv~\a 9 S' Notes G l\ee&q f: \: p pone., 
MEASUREMENT TYPE (circle one) · Wading, Cable, Bridge. Boat, Ice; Upstr., Dnstr.,_ ft. , mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Start: I':Z : ~~.H6.S'~ Stop: I 3 ·. O 1.H.~~ 
n st-..--.d. ...-4 R ""-\-\"", 1- ). '~ ,.- f""J ,..,.... 

METER TYPE F¥ ~ h"\ '( SIN 'j p S"eC; SPIN Before Meas. L 0 After_:t.L.-~~-

WEATHER Gv=ee'C.1 + Sub \a 'f) ~us t1 w~""o\ 5 

HI GH WATERMARK Gage Heightof.Zero .Fiow .. _ ___ ft. 

CREST STAGE CHECKED: Yes/No -------- --- ----READING ___ ft. 

GAGE READINGS 

Time StatTPlate Sensor Time Staff Plate Sensor 

12: ~0 b S'R.\ 
/3 :n+ In -~9,.,$" 

FLOW: Width ( Z... 300 Area 10.~0 Ave. Vel. Q. 5J8 G.H. _ _ _ Disch.--='S'":......::.~-=fl~'--"'l-~-
1. 0~ 

Method(&Q~' N,. Method coetT. __ Hor. Angle coetT. _ _ Susp. type ___ _ 

Mcter _ _ fl allove bottom of weight No. Sees.~ G.H. changes ___Q__n. in ----"~' 

FLOW __ __;/,==...!~~-..ot..' .:.:.~=-.:.!..:..../ ...:,..-1.-JAP:...!t.l ~..::..._.l...lj,.!:I~~_J._!_~.J....£..:!.7-

CHANGED Scnsor/Dalaloggcr parameters (circle if yes)? If yes fill in applicable spaces below: 

Make/ModeVPSI Range __________ _ ___ ______ _ _ __ _ 

s~·---------------------------P~. ____________________________ _ 
Conversion slo~, ____ Conversion otTsct. _ ___ Ex. Volt. _ _ _ Output Range. ___ _ 

NITROGEN TANK PRESSURE. _ ___ __:FEED BBL RATE per. min. 

INTAKE!ORIFICECLEANED ___ ___ TEMPERATURE: Air--=J-1 ~ Water!(S:1c@ 

PHOTOS TAKEN: Roll(s) II _____ Framc(a) ~~----------------
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OTHER MEASUREMENTS 

WATER QUALITY: Yes/No Time _ ___ _ Samples: Yes/No Time ____ _ 

Method : ED! __ EWI __ Other __ _ 

SEDIMENT: Yes/No Time ____ Method: EDI __ EWI Other __ _ 

BIOLOGICAL: Yes/No Time __ _ T~-------------

OBSERVATIONS/COMMENTS. _ _________________ _ 

LEVEL NOTES 

EQUIPMENT TYPE. _________________ .S/N ____ _ 

PERSONNEL: Instrument!Notes ____ _ ___ ___ _ .Rod _____ _ 

STATION B.S. H.!. F.S. ELEV. COMMENTS 

' 

\Sept, 1999) UNITED STATES 
001-NPS-WRD 

l!fUU iiGHTS BRANCU .•• - .... . ,. 

DISCHARGE MEASUREMENT NOTES 

/ 5ECf/(JI'' .- ;;> C'o 

£-7<... . 4 . L/ : ~ 0 

'Z._ Meas. No. ____ _ 

DATE30 Qcf- 2cx:/3 Comp by ----- Checked by -F'( f:LHTNEl<. 

. . L./~ ~~ (' r-ee~ 
M t:;;..f.:.:#-:Y.< I ~ I 

PARK~ STATION <· -' ~1-«(.y"'i!£.. ~'( 
PERSONNEL: Meter Cc u~ Fi kppor..c Notes 7e=~ 
MEASUREMENT TYPE (circle one) ~·Cable, B!i.d~e. Boat, Icc; Upstr., Dnstr.,_ ft., mi. of gage 

(lfflO _. 

Measurement Timc/G.H.: Local Standard (24hr) Start:~ G.lf?·S"B Stop: ft./> 'i G.H.~ 

METER TYPE 'B-1111 V SIN t(.·ck. 'V..:-r-y,CSdfl SPIN Before Meas. 7-) After ~ l,gc 
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WEATHER 5Ur1 ') y / W chd.,cr w/ y uh o f" ' .!.! ·vt:! 
HIGH WATER MARK'-------------Gage Height of .Zero .Flow .. ____ ft. 

CREST STAGE CHECKED: Yes/No - -------------READING _ __ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time Staff Plate Sensor 

('foo Qs-B 
{ '-{ ;;<( O.")f) 

FLOW: Width ·;. ' QO Area 1 2,5'50 Ave. Vel.0 . 5-cr G.H. ___ Disch. C: . IQJ" 

MethodUerlrJy 0· (D Method coeff. __ Hor. Angle coeff. __ Susp. type ____ .Susp. coeff. _ _ 

Meter __ n. above bottom of weight No. Secs.__.]_b__ G.H. changes __{]_ft. in 5 '1/wo hrs. 

fccr~s-FLOW Lam .: !'\ q ,. - 'S W\ 'If II r ; r r ItS ~ f-cCJC: f, rift 
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CONTROL rolo lo~ A oc. ldev G-~h / "1- /S"ft J~..,:v:~k...-r cl 

'Jt--- s-eo:ficn 
CHANGED Sel\iOI'IDalalogger parameters (circle i!yei)? lfyei fill in applicable spaces below: 

Mak~odeWSI~~ -------------------------------------------------
SM ___________________________ P/N. ____________________________ _ 

Conversion slope ____ Conversion offset. ____ Ex. Volt. ___ Output Range ___ _ 

NITROGEN TANK PRESSURE. ______ FEED BBL RATE per. min. 

INTAKE/ORIFICE CLEANED TEMPERATURE: Air&_c·@ Water ~6. s-c-&f 
PHOTOS TAKEN: R.oll(s) lt ______ Framc(s) ~~-------------------
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SITE 4.10.29.2003_034 
Wet Beaver Creek at Montezuma Well Outlet 

From upstream looking downstream at the cross section with John Ward of Ward Ground Water, Tucson, Az. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1253 hrs 



.. -• ../:II ... 
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SITE 4.10.29.2003_035 
Wet Beaver Creek at Montezuma Well Outlet 

From downstream looking upstream at the cross section with John Ward of Ward Ground Water, Tucson, Az. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1253 hrs 



SITE 4.10.29.2003_036 
Wet Beaver Creek at Montezuma Well Outlet 

From downstream of cross section looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1254 hrs 



SITE 4.10.29.2003_037 
Wet Beaver Creek at Montezuma Well Outlet 

From the cross section looking upstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1254 hrs 



Site 4--Loca t ion on Wet Beaver Creek near Montezuma Well, Montezuma Castle Nationa l 
Monument, Wel l Uni t. 
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OTHER MEASUREMENTS 

WATER QUALITY: Yes/No Time. _ ___ _ Samples: Yes/No Time. _____ _ 

Method: ED! ___ EWI _ __ Other __ _ 

SEDIMENT: Yes/No Time ____ Method: ED! _ __ EWJ _ _ Other ____ _ 

BIOLOGICAL: Yes/No Time __ _ Ty~---------------

OBSERV A TIONSICOMMENTS. _ _____________ ________ _ 

LEVEL NOTES 

EQUIPMENT TYPE _ _______ _ _ _ ______ .SIN _ _ __ _ 

PERSONNEL: lnstrumcniiNotcs ___ ________ _ Rod _________ _ 

STATION B.S. H.l. F.S. ELEY. COMMENTS 

j :>bel IONS ...> ..::>;;-;, 

E ~ . 5 .f I '7" 
(Sept,l999) 

DATE ' ~ bo I D3 
, I 

()o....o u-r f!V»tv. A 

UNITED STATES 
001-NPS-WRD 

WATER RJGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

t 

Meas. No .. ____ _ 

Comp by l.D:..a:&., 5 Checked by D E-ctt1Jv E1< 

PARK 'JJG' v t- STATION_..#:..;._:..._ _ _______ __,,-- ------

PERSONNEL: Mctcrl• b--Bf?t~ ( Notes._.\}<-~<E$'"""-"tie-<=-LI ... L~t.L>!1'-Jf1--------
MEASUREMENT lYPE (circle one) ~able, Bridge, Boat, Ice;~ Dnstr.,JLfY. mi . of gage 

Mea$urement Time/G.H.: Local Stand<lrd (24hr) Stan:~ G.H. 0.5(p--e{fo?,:~ G.H .Q~~-:(o.s~) 
SPIN Before Meas./. / '-/ S /- After Ji j;J METER TYPEf1] M, r S!Nt;.r--4 c t?<lll f 

WEATHER 0 v e.v C a SV 6ce..e~1c 

HIGH WATER MARK. _ _ -"n...!.-t/'-'£>.=>---------Gage Height of .Zero .Flow. h (c... ft "'S.J. 
-t'-..:Mpo.-.,._...'( 1'l €.'1'o r-

CRESTSTAGECHECKED:Yes!No __ ~~~-------------READ~G _ _ _ ft. +oJ~ 
o.,J'T 

7 GAGE READINGS 

Time Staff Plate Sensor Time Staff Plate Sensor 

FLOW: Width (5, UJ~ Area 13. '-1'-f I Ave. Vel. a.1=} I G.H. ___ Disch. 2· 8] 0 

Method 0. (e Method cocff. _ _ Hor. Angle coeff. _ _ Susp. type ____ Susp. coctr. _ _ 

Mctcr __ ft. above bottom of weight No. Sccs._3_1:__ G.H. changes ____(L__n. in ' · 5 hrs . 
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CHANGED Senlor/Dataloggcr parameters (cin:lc if yes)? If yes fill in applicable spaces below: 

Makc/Mooe~l~ge __________________________________________________ __ 

s~---------------------------- P~-------------------------------
Conversion slope. _ ______ .Conversion offset. _ ____ Ex. Volt. _ __ Output ~ge ____ __ 

NITROGEN TANK PRESSURE. _________ .FEED. _ _ ___ BBL RA TE ___ _ __.per. min. 

~TAKEIORlFICE CLEANED. ___ _ _ TEMPERATURE: Air...$4-Ct) Watr.r£1, J. C' F' 

PHOTOS TAKEN: Roll(s) II _ _ __ F.rame(s) ~~-----~------------
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time. _ ___ _ Samples: Yes/No Ttme _____ _ 

Method: ED! ___ EWI ___ Other __ _ 

SEDIMENT: Yes/No Time. ____ Method: ED! ___ EWI _ _ Other __ _ 

BIOLOGICAL: Yes/No Time. _ _ _ Twe _____ ________ _ 

OBSERVATIONS/COMM ENTS _ _ ___ _________ ____ _ 

LEVEL NOTES 

EQUIPMENT 1YPE. _ _ _ ________ _ _ ____ SIN ____ _ 

PERSONNEL: lnstrument/Notes ____ _ _ ______ Rod _ _ _ ___ _ 

STATION B.S. H.!. F.S. ELEV. COMM ENTS 

(Sept, 1999) 

DATE /7/ 3 ~/q,_J 

UNITED STATES 
DOI·NPS·WRD 

WATER RJGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

Z 5&<.-[ION S 55 "?o ~ 
(:- f7 ·· 5 . 2..7-o;, 
p, 

Meas. No .. -'8:"'-----

Comp by liBAilft<tiv Checked by .h &cft'T.N~ 

{Y. () 1.) Tf'!.-ciM.~>, + 
PARK , , 117 '- L STATION.--'-#~-----------,--------

' 
PERSONNEL: Meier.::_:;;.. _ .... b.~..L::..B"'R.~Ibtf::.:.Jc:.f' ____ N.oecs ' ) · !3 Af\ IL-l J 6-J 

MEASUREMENT 1YPE (circle one) ~able, Bridge, Boat, lee; ~· Dnsu.,j_(fj, mi. of gage 

. . -_ro.n) .1 · 
Measurement TmlCIG.H.: Local Standard (24hr) Start:~ G. H.LJt&' Stop:.l.lJ£ G.r'\/ · S'~ - (),S'7 

METER lYPEf'ft.T MY SINg t' !.1 r Or 1 A -r SPIN Before Meas.;,· 3 0L After /."( b 
" . J 

WEATHER . 

HIGH WATER MARK. ____________ _ __ Gage Height of .Zero .Fiow. _ _ __ fl . 

CREST STAGE CHECKED: Yes/No ______ _________ READING _ __ ft . 

GAGE READINGS 

Time Staff Plate Sensor Time Staff Plate Sensor 

FLOW: Width /5 .t.{?Q Area {3 (;Up Ave. Vel. 0 . 1'39G.H _ __ Disch. l(/,£ila3 

Method_~u_ . ..={.ji __ Method coeff. _ _ Hor. Angle cocfr. __ s usp. typc _ _ _ _ .Susp. coeff. __ 

Mcter ___ ft. above bottom of weight No. Secs.-.J.S:_ G. H. changes __Q__n. in 5'5' I Co a hrs. 

? 
CHANGED Sensor/Dataloggcr panunelel'l (cin:le if yu)? lfya fill in applicable spaces below: 

Make/Model/PSI Range---- ----------- - - -------- -
SIN _ _ _________________ PIN. _ ____________________ _ 

Convrnion slope. ____ Conversion offset. ___ _ Ex. Volt. ____ Output Range. _ _ _ _ 

NITROGEN TANK PRESSURE. _ _ ___ FEED. _____ BBL RA TE. ___ __,Jpcr. min. 

JNTAKE/ORJFICECLEANED. _ ____ TEMPERATURE: Air~® WaterS~ I c·t) 

PHOTOS TAKEN: Roll(s) II Frame(s) ·--------- --- - ---
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SITE 5.10.29.2003_029 
Wet Beaver Creek upstream of the golf course diversion 

From upstream of the cross section looking upstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1013 hrs 



SITE 5.10.29.2003_030 
Wet Beaver Creek upstream of the golf course diversion 

Form right bank looking at staff gage installed upstream of cross section on river left (cross section located at measuring tape). 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1059 hrs 



SITE 5.10.29.2003_031 
Wet Beaver Creek upstream of the golf course diversion 

From upstream of cross section looking downstream at cross section located at measuring tape. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1102 hrs 
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SITE 5.10.29.2003_032 
Wet Beaver Creek upstream of the golf course diversion 

From downstream of cross section looking upstream at cross section located at measuring tape. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1103 hrs 



SITE 5.10.29.2003_033 
Wet Beaver Creek upstream of the golf course diversion 

From cross section looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1104 hrs 
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OTHER MEASUREMENTS 

WATERQUALITY : Yes/No Time ____ _ Samples: Yes/No Time _____ _ 

Method: ED! ___ EWI ___ Other __ _ 

SEDIMENT: Yes/No Time ____ Method: ED! ___ EWI ___ Other __ __ 

BIOLOGICAL: Yes/No Time __ _ Ty~·-----------------------

OBSERVA TJONS/COMMENTS ___________________ _ 

LEVEL NOTES 

EQUIPMENT TYPE ____________ __, ___________________ SIN ____ _ 

PERSONNEL: lnstrument!Notes. ____________ Rod ______ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

(Sept,l999) UNITED STATES 
001-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

j )ECIIOr"> - -'.~o 

E~ · 5 >Z.~o 

fA 

PttE -l) 1'12V 10 N 

Mcas. No. 5 - I 

DATE fO /Jo/ 2.00'3 
Comp by h EO:\TNfX Checked by GABLE, 

h f'O< r!-"TNE-1<:. 

PARK M OC.A STA TION_M~eAS::...w.xV:..::BE:"""'-'M'-"E.N.:u..L.l ___,l'--+-1 _...;)"-LT.l.-'E .... ---=5'---------­

PERSONNEL: Meter C !-tfl.-l 2 G M3LL Notcs.__.C ... ~u...:...'-M,..-'-'-'IA=-..__.F_IE:cJ+-"""'"'-'-T.......,.N.....,.E:g=---
MEASUREMENT TYPE (circle one) ~Cable, Bridge, Boat, lee; Upstr.~ mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Start~ G.H~ 1 Stop\2.2.Q:i_ G.H .~ .~ j 

METER TYPE P'IC.fl\'1 SIN lJ:>(J, S p<t~ z.:z. 3 SPIN Before Meas. l l 0 J- After <f% 

WEATHER U r.t+JL:'i Q\IER,c.A:>T 

HIGH WATER MARK ______________ Gage Height of .Zero .Fiow. ______ ft . 

CREST STAGE CHECKED: Yes/No ---------------READING ___ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time Staff Plate Sensor 

FLOW: Width IS.toOO Area lO.iU Ave. Vel. o,gn G.H .. ___ Disch. 9 .'-111 

Method 0. i.t> Method coeff. __ Hor. Angle coeff. __ Susp. type f3,Q,D Susp. coeff. __ 

Mcter ___ ft. above bottom of weight No. Sccs . ..-3lo....._ G.H. changes __Q_ft. in •o I hrs. 

FLOW <;_; (, Hik'l "TUB.!Wl£NT. NON · \JNlftRM 1 11AlUED 

CrossSection NON-11NifOB,M 1f\DIIfitl 1 co!3ELf &, Botll QE:.R 

CONTROL STf-;t>- pock 1 Rl tf=L£ ~ IS ft !> . :!. . 

_..:_,.S_kj 0j cl I '\U q\ s J ·:l R ¥ i -_; 

CHANGED Sensor/Datalogger paramclcrs (circle if yes)? If yes fill in applicable spaces below: 

Make/Model/PSI Range _______________ __________ _ 

SIN ___________________________ PIN ____________________________ _ 

Conversion slo~·------Convcrsion offsct. ______ Ex. Volt. ___ Output Range. ____ __ 

NITROGEN TANK PRESSURE. _____ F.EED ________ BBL RA TE _____ ...J~r. min. 

INTAKE/ORIFICE CLEANED ______ TEMPERATURE: Air~ F. Water~F· 

PHOTOS TAKEN: Roll(s) II ____ .Framc(s) ~~-------------------------
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Tm1e ____ _ Samples: Yes/No Time. _____ _ 

Method : ED! ___ EWI ___ Other __ _ 

SEDIMENT: Yes/No Time ____ Method: EDI EW I __ Other __ _ 

BIOLOGICAL: Yes/No Ti01C __ _ Ty~-------------

OHSF.R\' A T!ONS/COMMENTS ____ _____ ___ _ ______ _ 

LEVEL NOTES 

EQUIPMENT TYPE _____________ _____ SIN ____ _ 

PERSONNEL: lnstru ment!Notes _ _______ ____ Rod. ______ _ 

~\l lt'J~~.-,~B~.~S-. -r~H~.~l.~-~F.~S-. -r~EL~E~V~.~---~CO~M~M~E~N=T~S---~ 

(~ept,l999 ) UNITED STATES 
001-NPS-WRD 

WATER RJGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

0 ~e<_TICJN) - ::> -c<r • 
fr<_.(l...GR · '-(.~{?a 
(}QOD 

PR£- DI'/ER..SIO N 

Meas. No. $ - 2. 

Comp by bE.<J-qNEI!.. Checked by GA:BU:. 

Hf:(W1 tJ €7t 

PARK t\0<..4 STATION MEA$uREME<NT 2. 1 ?iTE S 
PERSONNEL: Meter C.~~~~ ~ S GA~u;; Notes ~,tA Fie, cT-1/N61~ 

MEASUREMENT TYPE (circle one)~ Cable, Bridge, Boat, lee; Upstr., Dnstr.,,i_ft., mi . of gage 

MeasureoflCnt Time/G.H.: Local Standard (24hr) Start:~ G.H.~'11 Stop:~ G.H. Q.-.o - 0.'1 1 

METER TYPE P'tGM'-1 SPIN Before Me as. I · 0' After I '2,0 

HIGH WATER MARK _ ____________ Gage Height of .Zero .Fiow. ____ ft. 

CREST STAGE CHECKED: Yes/No _____ _____ _____ READING ___ ft. 

GAGE READINGS 

Time SutTPiate Sensor Time Staff Plate Sensor 

FLOW: Width.-'!....,$,_.,.(.._g _ _ Area /Q, ] 11- Ave. Vel. Q,/('19 G.H. ___ Disch. '),09 9 c-fs ::< g,j 

Method Q,w Method coetT. __ Hor. Angle coetT. __ Susp. type RDD Susp. coetT. __ 

Meter ___ ft. above bottom of weight No. Sees.~ G. H. changes ___Q___n. in hrs. 

FLOW SU.C.t+Jt..'l 1\J&flulfN], Nq N- u N tfQ e.M01 ytr&tEO 

Cross Section NON- \J Ntl'vflM . B.lUC.n (,Jilpi.L :) 3.,,;. .. 1)C:g 

c oNTROL ~-,..::. :-> - r 0c... R ,, , .. j.. "" '5 fr u.) . 
~ SL.. I(. J.-'1 Al...(j.A€. JN ~JC.K.) ------

CHANGED Sensor/Datalogger parameters (circle if yes)? If yes fill in applicable spaces below: 

Make/ModcVPSl Range--------------------------

SIN ____________________________ PIN ____________________________ __ 

Conversion slo~ ____ Conversion otTset. _____ Ex. Volt. ___ Output Range ___ _ 

NITROGEN TANK PRESSURE ___ ___ ,FEED ______ BBL RA TE ____ --->per. min . 

!NT AKFJORJFICE CLEANED ______ TEMPERA TURE: Airl.iJ..@ F' Wat• -BF' 
PHOTOS TAKEN: Roll(s) # _ __ ---'Frame(s) ~~----------------
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SITE 15.10.29.2003_038 
Wet Beaver Creek upstream of the Lake Montezuma Avenue Bridge 

From upstream of the cross section looking at an instream earthen diversion. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1329 hrs 



SITE 15.10.29.2003_041 
Wet Beaver Creek upstream of the Lake Montezuma A venue Bridge 

From downstream of the cross section on the left channel looking upstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1457 hrs 



SITE 15.10.29.2003_042 
Wet Beaver Creek upstream of the Lake Montezuma A venue Bridge 

From upstream of the cross section on the left channel looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1457 hrs 



SITE 15.10.29.2003_043 
Wet Beaver Creek upstream of the Lake Montezuma A venue Bridge 

From downstream of the cross section on the right channel, on the left bank, looking to the right bank. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1500 hrs 
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SITE 15.10.29.2003_044 
Wet Beaver Creek upstream of the Lake Montezuma A venue Bridge 

From downstream of the cross section on the right channel looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1500 hrs 



SITE 15.10.29.2003_045 
Wet Beaver Creek upstream of the Lake Montezuma Avenue Bridge 

From downstream of the cross section on the right channel looking upstream. Jim Harte (NPS, WRD, Fort Collins, Co.) and John 
Ward (Ward Ground Water, Tucson, Az.) standing on the left bank at the cross section. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1502 hrs 



SITE 15.10.29.2003_046 
Wet Beaver Creek upstream of the Lake Montezuma A venue Bridge 

From upstream of the cross section (with measuring tape) on the right channel looking downstream. A staff gage is instal led upstream 
of the cross section on river left. John Ward (Ward Ground Water, Tucson, Az.) in the stream and Jim Harte and Carmia Fiechtner 

(NPS, WRD, Fort Collins, Co.) on left bank. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1519 hrs 



SITE 15.10.29.2003_047 
Wet Beaver Creek upstream of the Lake Montezuma Avenue Bridge 

From downstream of the cross section on the right channel looking upstream. Jim Harte and Cannia Fiechtner (NPS, WRD, Fort 
Collins, Co.) and John Ward (Ward Ground Water, Tucson, Az.) on the left bank. 

Wet Beaver Creek, Yavapai County, Az. 
October 29, 2003 @ 1520 hrs 
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time ____ _ Samples : Yes/No Time _____ _ 

Method: EDt _ __ EWI _ __ Other __ _ 

SEDIM ENT: Yes/No Time _ ___ Method: ED! _ __ EWI _ _ Other __ _ 

BIOLOGICAL: Yes/No Time __ _ T~-------------

OBSERVATIONS/COMMENTS _ _______ _______ ____ _ 

LEVEL NOTES 

EQUIPMENT TYPE. _____ _ _ ______ _ ____ S/N _ _ __ _ 

PERSONNEL: lnstrument/Notes _ ___________ Rod _ _____ _ 

STATION B.S. H.l. F.S. ELEV . COMMENTS 

(Scpt, l999) UNITED STATES 
001-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

(.o :::,EK_(I ON;) - ~./ 7 (1 

ffl._RDR : 5 .Q'fo/e 
fAt fZ-

POS1 . owe.~ to~ 

Meas. No. f S-f 

Camp by b ;.c. k\ MER Checked by G,A IH.£ 
fit;ct-rrt'l~ 

PARK M CICA STATION PQSI-D l 'JE RSIO N I IS - \ 

PERSONNEL: Meter ( mSts GvHH£ Noles C.A1~AI\ \ a 5ecttrNE8 

MEASUREMENT TYPE (circle one)G!d~Cable, Bridge, Boat, Ice; Upstr.,~ 10@. mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Stan :...l.?,Ji_ G.H. 0. 53 Stop :~ G.H . .....Q,i1_ 

METER TYPE PYG M'/ SIN U) G.) ?902.2.3 SPIN Before Meas. ::..u Afier ') ti 

WEATHER A 

HIGH WATER MARJ< _ ____ _ _ _ _ ___ _ Gage Height of .Zero .Fiow. _ ___ fi . 

CREST STAGE CHECKED: Yes/No _______ _ ______ _ READING ___ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time Staff Plate Sensor 

FLOW: Width ":+.550 Area (e.'t:llo Ave. Vel. j.'2.:·13 G.H. ___ Disch. 8'.38'2 

Method.__,t'-'7""'-___ Method coeff. _ _ Hor. Angle coeff. _ _ Susp. type f.ll t) Susp. coeff. __ 

Meter ___ fl. above bottom of weight No. Secs._3.Q__ G.H. changes __Q__ti. in '::: '5/v, hrs. 

Cross Section .\Ju .\t · •.\t, r:q ,~,..,\ 1 eo l!c.tl Co !:l f\ \.4 ·:, ;;,. ,~_ ;..Js.Js 

CONTROL $I( e f <. ~;..... 1 f,ll::: t ' ..J: ~ 10 Lt· ti , > • 
• S !...t<:..li'T .t.-LGA E ON R.; CK.\ 

_: __ 'i~WA-ffON __h'L.B~'lK. ') 1 "'E.CD es c.;& I-'·: c. ~NT (~:. J,1.\E0 Q.!WS) 

CHANGED Sensor/Data logger parameters (circle if yes)? If yes fill in applicable spaces below: 

Make/Model/PSI Range ___ _ _ _ _ _______ ____ ___ ____ _ 

S/N ___________________________ Prn ___________________________ __ 

Conversion slope ____ _ Conversion offset ___ _ _ Ex. Volt. _ _ _ Output Range ____ _ 

NITROGEN TANK PRESSURE. ___ _ __ FEED _____ __ BBL RA TE. ____ .....Jpcr. min . 

INTAKEIORlFJCE CLEANED ____ __ TEMPERA TURE: Air.2.:il@ F" Watt 

PHOTOS TAKEN: RDII(s) II _ ___ .Frame(s) 11 _ _________ __ __,.,,....---------
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OTHER MEASUREMENTS 

WATERQUALITY : Yes/No Time _ ___ _ Samples: Yes/No Time. ___ __ _ 

Method: ED! _ __ EWI _ __ Other __ _ 

SEDIM ENT: Yes/No Time _ ___ Method: ED I _ __ EWI __ Other _ __ _ 

BIOLOGICAL: Yes/No Time _ _ _ Ty~---------------

OBSERVATIONS/COMMENTS _ ____ _____ _________________ _ 

D L.O QK lJ f C.OE>fB C LENT foR LA-ST VERI I CAt.-

LEVEL NOTES 

EQUIPMENT TYPE. _ ____________ _________ SIN. ____ __ _ 

PERSONNEL: lnstrument/Notes __________ _ _ Rod. _ _____ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

(Sept, l999) UNITED STATES 
001-NPS-WRO 

WATER RJGHTS BRANCH 

DlSCHARGE MEASUREMENT NOTES 

~ > /;:(. 7 10"'.) -- _, 24 
£ER •' ~ ; '-/ ' 1"-f 'IG 
G 

~1"-D I 'IeRs i O/Il 

Meas. No. IS"i 

DATE I0/30/2..00) 
Comp by G~o-tT/'11 eR Cheeked by Gtr[f(.£ 

hE:Ctt1NER 

PARK MOtA 

PERSONNEL: Metcr <Jm 15 GAR \..6 

MEASUREMENT TYPE (circle one) ~able, Bridge, Boat, Ice; Upstr., ~...!Q.@. mi. of gage 

Measurement Time!G.H.: Local Standard (24hr) Start:.tili_ G.H .~ Stop:li!j_ G .H .~ 

METER TYPE f>'fuM'f SIN USG ~ p 9o 2.2.3 SPIN Before Meas. 12.5 After liS 

WEATHER C!.&A:f?. 1 R Rf;E;l:.'f 

HIGH WATER MARK. _ ____ ______ ___ Gage Height of .Zero .Fiow. ______ ft. 

CREST STAGE CHECKED: Yes/No - --------------READING ___ ft . 

GAGE READINGS 

Time Staff Plate Sensor Time Staff PI ale Sensor 

FLOW: Width '}.550 Area '·:S!lo Ave. Vel. I,Z..OQ G.H. ___ .Disch. ] , cOlo S 

Method O. (o Method coeff. __ Hor. Angle coetr. _ _ Susp. type Rap Susp. coeff. __ 

Meter _ __ ft. above bottom of weight No. Secs.Jl__ G.H. changes ....a.&}_ ft . in ·;:, 3/'i hrs. 

FLOW VMIE;t) .NQWUNlfo&M TUR.8\JL£.NT 

Cross Section NQN - VNIE<i&"'\ r !W\JC.H- . <Jiij6i.E & BcUU>fiR 

CONTROL STEP ~k · Rl~ ~30 8' 1>.$ . 
• < uG~,. J<IA ONS 
• 'iE:<if:TA '"I tON ON t,...N"-S 1AH"""E <:JIEFF tC.ttNT QF O.iDS 

CHANGED Sensor!Oatalogger parameters (circle if yes)? lfyC$ fill in applicable spaces below: 

Make/Model/PSI Range ________ _________________ _ 

S/N, __________________________ PIN ___________________________ ___ 

Conversion slope ______ ConvCTiion offset. _ _ _ __ Ex. Volt ____ Output Range _ ___ _ 

NITROGEN TANK PRESSURE. ____ __ ,FEED ________ BBL RA TE ___ __.per. min. 

INTAKE/ORIFICE CLEANED _____ TEMPERATURE: Air~ F' Water~ F' 

PHOTOS TAKEN: Roll(s) II _ ___ ~Frame(s) ~----------------
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SITE 13.10.28.2003_014 
Wet Beaver Creek at the white house boardi ng school 

From upstream of the cross section, with measuring tape, looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1523 hrs 
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SITE 13.10.28.2003_015 
Wet Beaver Creek at the white house boarding school 

From upstream of the cross section, with measuring tape, looking downstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1524 hrs 



SITE 13.10.28.2003_016 
Wet Beaver Creek at the white house boarding school 

From downstream of the cross section, with measuring tape, looking upstream. Jim Harte (NPS, WRD, Fort Collins, Co.) on left 
bank. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1525 hrs 



SITE 13.10.28.2003_019 
Wet Beaver Creek at the wh ite house boarding school 

From upstream of the cross section looking at staff gage installed on river left with Jim Harte (NPS, WRD, Fort Collins, Co.). 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1531 hrs 
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time. _ ___ _ Samples : Yes/No Ti me. _____ _ 

Method : ED! _ __ EWI ___ Other __ _ 

SEDIM ENT: Yes/No Ti me _____ Method: ED I ____ EWI ___ Other ____ _ 

BIOLOGICAL: Yes/No Time. __ _ Ty~·------------------

-
OBSERVATIONS/COMM ENTS :Z N S I fr N j F I{ I+AJT 11-M T- L<1 tf-ic lZ 

BEYotJD 

LEVEL NOTES 

EQUIPMENT TYPE _________________________________ .SIN _______ _ 

PERSONNEL: lnstrument/Notes. ________________ ,Rod ______ _ 

STATION B.S. H.l . F.S. ELEV. COMM ENTS 

(Sept,l999) UNITED STATES 
DOI-NPS-WRD 

WATER RJGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

L ~CTI0/'1 .5. - IU?, 

8 5 · - t o/'JJ > 5~6 
&1< '-j . (o, 

G 0 uv 

Meas. No .. --~.. ___ _ 

I I 7. Comp by '!..&fiL1 i1 <.( Checked by 6EUtTN ~ 
DATE / 6 ~()/ ()_.,~ (} 

r I 
PARK M, oC!r /I'lL awF STATION ...¢t 7Ct 3) 

I .---~~-4~----------------------------

PERSONNEL: MeterJ f, L !?r2 ( t>=tlf Notes.__.._\(_,~..::...:..;:;..1-'--=-/_,...J..foNu?.c:.,....-o__ _ _ _ __ _ 

MEASUREM ENT TYPE (circle one)~Cable, Bridge, Boat, lee; Upstr.~~ mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Stan:~G.H.~ Stop:fl.3£ G.H . .o1.!..&1....:.o -s<t 

-=-ft"""""'"---'-.._....~..~.....___SP IN Before Meas. ( : Z fo j After I ; 3 (.. 

----------------------Gage Height of .Zero .Fiow. ______ ft. 

CREST STAGE CHECKED: Yes/No -------------------- -------READING ___ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time Staff Plate Sensor 

FLOW: Width S.9!JO Area '1. s& lq Ave. Vel. 1.'-t, S G.H. ____ .Disch. ~ - ~SZ 

Method ___ U:::...:..•l.iG~....__.Method coeff. __ Hor. Angle coeff. __ Susp. type _______ .Susp. coeff. __ 

Meter ____ ft. above bottom of weight No. Sees .~ G. H. changes ~a. Z.- 11.3ft. in 3/~ 

CHANGED Sensor/Datalogger parameters (circle if yes)? If yes fill in applicable spaces below: 

Make/Model/PSI Range _________________________ _ 

SIN ______________________ PIN. ___________ _ _ ____ _ 

Conversion slope _____ Conversion offset. ______ Ex. Volt ___ Output Range. _ __ _ 

NITROGEN TANK PRESSURE:.....,_ _____ FEED BBL RATE per. min. 

fNTAKEIORIFICE CLEANED _____ TEMPERATURE: Air:2..j_c@ Water~Ct> 

PHOTOS TAKEN: Roll(s) II _____ Frame(s)jj _ ________________ _ 
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time. ___ _ _ Samples: Yes/No Time, _____ _ 

Method : EDI ___ EWI ___ Other _ _ _ 

SEDIMENT: Yes/No Time. ____ Method: ED I ___ EWI __ Other _ _ _ 

BIOLOGICAL: Yes/No Time. _ ____ Type. _ ___________ _ 

OBSERVATIONS/COMMENTS. ____ ___ _ __________ _ 

LEVEL NOTES 

EQUIPMENT TIPE _ _____ _ ___________ SIN _ _ _ _ _ 

PERSONNEL: lnstrument/Notes __________ ___ Rod ______ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

(Sept, l999 ) 

DATE fl) bo Ia 1 
I I 

UN ITED STATES 
001-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREM ENT NOTES 

£ 5 £::C .. 7f 0 tV 5 

g- 5 EC 

>tocz 
'5 > 5~0 
~z ozq ~'· 

G, ()00 

" Meas. No .. _._.c:z:..:::::· '--- -

Comp by U'3:t ' Tt- : It t Checked by H f:C tr(/1/ e!T{ 

PARK ft 'JCf. ( tt:D& STATION_-fi.;...__.1~Uc.../3'-)'-------------
/ .,- { 

PERSONNEL: Meter ..1 · A t 8R lf>=d C No~·----------------

MEASUREMENT TIPE (circle one) Wading, Cable, Bridge, Boat, Icc; Upstr., Dnstr.,_ft., mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Start~ G.H.O· 58 ' Stop:~ G.H. __ _ 

METERTYPEf1,~M ·.I'~ S!Nu ~M C a <ltiL SPIN BeforeMeas. / ;"J(q After ( ~O"L 
WEATHER. ________________ _______ ________ ___ _ _ _ 

HIGH WATERMARK. ___ ________ ______ Gage Heightof .Zero .Fiow. ___ _ ft . 

CREST STAGE CHECKED: Ye$1No --------------- -READING ____ ft . 

GAGE READINGS 

Time Staff Plate ~nsor Time Staff Plate Sensor 

FLOW: Width 5.2-00 Area =( .5z.1 Ave. Vel. l.jl' G.H. ___ Disch. (p.'tO Q 

Method ___ O:::.!.l' ?an _ __ Method coeff. __ Hor. Angle coetf. __ Susp. type ____ Susp. coetf. _ _ 

Meter ____ ft. above bottom of weight No. Sees._B__ G.H. changes ....::.ILQlft. in :v'-1 h~. 

Cross Section _ _;lr--~-.-:-:,..::!-:-::--.,.A.-,-~-------------------------
FLOW _____ ~~~~~~~~------------------------

CONTROL ____ ~-~~~~t~~~~j~~~~~~~-----------------------
CHANGED ScluoriDataloggcr paramcten (circle ifyC$)7 lf YC$ fill in applicable spaces below: 

Mukc/Modei/PSI Range-------------- - ------ ---------- - ----
SIN, ___ ____________________ PIN _ _____ ___________________ _ 

Conversion slope, ___ _ _;Conversion offset. _____ Ex. Volt. _ _ _ Output Range. _ _ _ _ 

NITROGEN TANK PRESSURE. ______ FEED. _ _ ___ BBL RA TE. _ ___ __lpcr. min. 

INTAKEJORJFICECLEANED. _____ TEMPERATURE: Air..,3Lc·@ Wa~er6b. g C'@ 

PHOTOS TAKEN: Roll(s) II ______ Frame(l) ~~----------------------------
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SITE 12.10.28.2003_008 
Wet Beaver Creek upstream of cliff face on USFS at McGuirevi lle 

From cross section looking downstream toward cli ff face. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1336 hrs 
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SITE 12.10.28.2003_009 
Wet Beaver Creek upstream of cliff face on USFS at McGuirevi lle 

From upstream of cross section looking upstream. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1336 hrs 
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SITE 12.10.28.2003_010 
Wet Beaver Creek upstream of cliff face on USFS at McGuireville 

From upstream of cross section looking at staff gage installed on river right. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1343 hrs 
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SITE 12.10.28.2003_011 
Wet Beaver Creek upstream of cli ff face on USFS at McGuireville 

From downstream of cross section looking upstream at cross section, with measuring tape, and staff gage installed on river right. 

Wet Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1344 hrs 
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OTHER MEASUREM ENTS 

WATERQUALITY: Yes/No Time. ____ _ Samples: Yes/No Time, ____ _ 

Method: EDI __ EWI __ Other _ _ _ 

SEDIMENT: Yes/No Time. ____ Method : EDI __ EWI _ _ Other _ __ _ 

BIOLOGICAL: Yes/No Time. _ _ _ Ty~------------------

OBSERVATIONS/COMMENTS C: ~o.t S .SC:c:nof\ t's /1-(2~rax. /() i£~=.'7 

Downsn-u,.,., rE A- Peoc.... C:.ha.., .. J (s. Cobble. 

'* ....,.",~ , s. s t-re -s .z... .t\J ;-r e<!p~~ s .. i, 8 
M¢N.j,t>t;e:l> io l.ooz. • .S;Te. 12. (s, Apero'l'•m41!1 

LEVEL NOTES 

EQUIPMENT TYPE _______________ _,_ _ _ __ .S/N _____ _ 

PERSONNEL: lnstrument!Notcs ____________ _ Rod, ______ _ 

STATION B.S. H.l . F.S. ELEV. COMMENTS 

(Sept,l 999) UNITED STATES 
001-NPS-WRD 

WATER RIG HTS BRANCH 

~ISCHARGE MEASUREMENT NOTES 

./ ~ t::G7JOtJ5 ~·~7. ' 
8'1"l ·- ' ~ ' ? . '1 I ~I 

F 

Meas. No. ___ Z--=. _ _ 

Comp by J. t/Ae.:lt- Checked by F {r;;ut1t.JG-R 

~~~·"'~ 
PARK Mo'-A STATION !>IW{ILJ 8 -\oJer&vhlt:rCJ-.(3 M.~wl'e.\.47{£ 01) 

PERSONNEL: Meter :J'"7 \A ) P.,IJ.J;:. Notes :;J: ~-~~ . V~ &.~ ( 8o 14~ 

MEASUREMENT TYPE (circle one) c§. Cable, Bridge, Boat, Ice; Upstr., Dnstr. ,_ ft., mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Stafl:.!fi2_ G.H.~ Stop :~ G.H. •l.> 

METER TYPE &¥"'1 SIN U$<1S J'!'OZ...!. 7 SPIN Before Meas.#~$!;Af\er 1/~s--
WEATHER S.v"::, 

1 
\,)\..T l o=tccMdt-.T iS.ru.JUi 

HIGH WATER MARK.._ _ _ _ __________ _ Gage Height of .Zero .Flow. _ _ _ _ !\. 

CREST STAGE CHECKED: Yes/No ----------- - ----READING ___ ft . 

GAGE READINGS 

Time St<~ffP iate Sensor Time Staff Plate Sensor 

1~'30 • 1 z_ 

141~ , :n 

(u,SOO 3.383 0 .52$ J.1J't 
FLOW: Width ~ t Area "3.er1'f2 Ave. Vel.. ~'-~G.H. • ~1 1 

Method.Jt~(pt:..... ____ ,Method coeff. __ Hor. Angle coeff. __ Susp. type _ ___ S.usp. coeff. __ 

Meter __ ft. above bottom of weight No. Secs._3}__ G.H. changes -t 0, Ol 1\. in 'f'lj(p(J hrs. 

FLow vA.re.• -r~, N.I)N.·u...a'f'"ll-M , e.#.b'j if-ffa.:r ~~~~ L.&'W 

Cross Section R 01:5 [,J Ceb!::>k I i>o• ,jJ s:c 
I 

CONTROL l>9 c.>1.: &ppcox 3.0 F.ci!X ko.srRecJM oF <: Co,ss 

~~n'V! 

CHANGED Set\$or!Dalalogger panmetcra (~: ircle if Y")? lf)'C$ fill in applicable spaces below: 

Make/Model/PSI Range------------ - ----------- - ------

SJN, ______________________ P~------------------------

Conversion slope, ____ Conversion otrset. ______ Ex. Volt. ____ Output Range. ____ _ 

NITROGEN TANK PRESSURE, _____ __.FEED. ______ BBL RA TE. ____ __.per. min. 

INTAKE/ORIFICECLEANEO. _____ TEMPERATURE: Air~'([) Water 5<f. 7 c'b 
PHOTOS TAKEN: Roll(s) II _____ Frvne(s)t __________________ _ 
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OTHER MEASUREM ENTS 

WATER QUALITY : Yes/No Time ____ _ Samples: Yes/No Time _____ _ 

Method: ED! __ EWI __ Other __ _ 

SEDIMENT: Yes/No Time ____ Method: EDI __ EW I __ Other _ _ _ 

BIOLOGICAL: Yes/No Time __ _ Twe _ _ _________ _ 

OBSERVATIONS/COMMENTS C...C:.O'~ ~g:_hM /; ~ IO re;e;.-r· 
7:> ..... n.;s 'l?Cs=-~ gF A ~QUe..· Cn4n11<ct l>orfMl j s 

.,14-J"B t {. ~ tiE: l.i .C 11- AN(>, jr i<£,\I'.L£.$ S. 1-t£ 8 
M~!&@ 1N 2.oo~. s.,..~ 1 z... ;~ A,:rK<>«Il'(lr.dr:.c~'1 

100 -L!Lo yNAI boyJa .S:~«Wn oF S.,7E 8 Atui Jwsr 

UfSIR~ oF A RAes; C.L.,fr:' 15,'-£. QD Rtv'V" R1$kr 

LEVEL NOTES 

EQUIPMENT TYPE _ ____ _________ ___ S!N _ ___ _ 

PERSONNEL: lnstrument!Notes __________ __ Rod ____ _ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

(Sept,l999) 

DATE IO{.l.o J 0~ 

UNITED STATES 
001-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

7 )G--c:(IO !" :> _...-./ ("
0 

eAA.oR · '1 ,56 t"o 
fA-t(< 

Meas. No. __ ~---
Comp by J. ~ Checked by fl§:J-+Ti"~ 

ill( OI.A Nac.J 

PARK f\"'\§ C.A STATION .S 'TG 8 ( t&) Wl!:r iSf"AV'~R.. Cl:.\;1) /'fit '(,I.J otJioviflo ON V.S.F.S 
'""""'~ (eoA<..Us) 

PERSONNEL: Meier :r. W ~ItA Notcs_:J.=..;.'....;I/~~...;..;.;tl.:N!'=:..._-------

MEASUREMENT lYPE {circle one) 9 Cable, Bridge, Boat. lee; Upstr., Dnstr.,_ft., mi. of gage 

Measurement Time/G.H.: Local Standard (24hr) Start: /C/~o G.H.• ~ Stop : ~~~ G.H....1l__ 

SIN ~&$ Jl> CjQ Z.l. 1 SPIN Before Meas.4.S .,.~"lAfter 4~ ~ 

WEATHER .S.uM"-s l.15"'r taTcfUo!rc;:hr &1'«1:¥!! 
\ 

HIGH WATER MARK Gage Height of.Zero .Flow. ft. 

CREST STAGE CHECKED: Yes/No __ ,_ _ ______ _ ___ READING ___ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time Stat! Plate Sensor 

14.lD • 31 
1 S'oc;:"' .:n 

.. 

___ "'· 5oo ~ a .s21 , , ggo 
FLOW: Width lqafrArca~ ~Ave. Vel.•~G.H. • Jl Disch._ I:..;: • ..,..Bei!!:~ioo!w;C:.:,.;h~-
Method._,,..._.,b..__ ___ Method coeff. __ Hor. Angle coeff. __ Susp. type _ ___ Susp. coeff. __ 

Meter _ _ ft. above bottom of weight No. Sec:s.-.3.3_ G.H. changes __Q_ft. in 35/00 hrs. 

FLOW VA~,p;p~ NIW- UAJ•Pi:JR..m 1 Cir»'f €ff'€'c.T ~AL L-E"W 

Cross Section ~01.>6tt+ c..oBBL.£ /13.?.Jicl~ , 
CONTROL~~~DaA~L--~~~~rFfr.~o~·~·~-3~o~~Fj~~~er~~t>~o~~~~~~tn~~~~~'"~o~f ______ _ 

<.cbs~ s ~S::ncVI 
CHANGED Scnsor/Datalogger pamnclers (circle lfyoa)7 lfya lill in applicable spaces below: 

Make!ModeWSI~~------------------------------

SJN, _____________________ P~-------------------------

Conversion slopc. _____ Convcnion offset. ____ Ex. Voll _ __ Outpu t Range ___ __ 

NITROGEN TANK PRESSURE. _____ FEED _____ BBL RA TE. ____ __.pcr. min. 

rNTAK.EIORlFICECLEANED _____ TEMPERATURE: Air'70•7 C'() Watcr~C'€) 

PHOTOS TAKEN: Roll(s) # Fmne(s) "----------------

I 

C{} 
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SITE 11.10.28.2003_002 
Beaver Creek east of MOCA Castle Unit Visitor Center 

From cross section, wi th measuring tape, looking from right bank to left bank with staff gage installed downstream of cross section on 
ri ver left. 

Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ 1022 hrs 



SITE 11.10.28.2003_003 
Beaver Creek east of MOCA Castle Unit Visitor Center 

From cross section looking at staff gage installed downstream of cross section on river left. 

Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ I 023 hrs 
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SITE 11.10.28.2003_004 
Beaver Creek east of MOCA Castle Unit Visitor Center 

From downstream of cross section looking upstream at cross section, with measuring tape, and staff gage installed downstream of 
cross section on river left. 

Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ I 023 hrs 



SITE 11.10.28.2003_005 
Beaver Creek east of MOCA Castle Unit Visitor Center 

From upstream of cross section looking downstream at cross section, with measuring tape, and staff gage installed downstream of 
cross section on river left. 

Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ l 024 hrs 



SITE 11.10.28.2003_007 
Beaver Creek east of MOCA Castle Unit Visitor Center 

From cross section, with measuring tape, looking from left bank to right bank. 

Beaver Creek, Yavapai County, Az. 
October 28, 2003 @ l 025 hrs 
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OTHER MEASUREMENTS 

WATERQUALITY: Yes/No Time ____ _ Samples: Yes/No Time. ____ _ 

Method : EDI __ EWI __ Other __ _ 

SEDIMENT: Yes/No Time ____ Method : EDI __ EWI __ Other __ _ 

BIOLOGICAL: Yes/No Time __ _ T~---------------

OBSERVA TIONS/COMMENTS-=-,-,-----:-:-::.....-c-..--------------­
SLiv .H 7/.. Y 

L. E- E7 f?rJ ..u k.., cttVi? £ Rcct z 1 

~ ·nht i ~ s,re. '* 11 MA IT ~_,l e..UL..S. ~ , ..... «- t::? t-teA.suee:b ~~ 
"' . , 2<>o.z. • .S •-+<! tr 1S. npprox. oNE. R•vtt-M • @.. YfST£E'f¥n 

or= s.Ie:. 3 , d ne. EAS.I oF nte v•$ 'ro& <:EAT"Et, Md 

be lo. , A vJ6S.r;... Flf<..uVf:, C.L•Et; F'i4ui GotJTt9,i.J,oJlf 7~.A.Jt> 

, .. v.lulJow:."' 71f.ttr ~·tC: 7"8& <-L,fl:" /i;t£ /tiC 

LEVEL NOTES 

EQUIPMENT TYPE ________________________ SIN ____ _ 

PERSONNEL: lnstrument/Notes _ ____________ Rod ______ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

\Se pt,l999) UNITED STATES 
001-NPS-WRD 

WATER RlGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

JN,I SECI/0/'l! ::>) = IU(, 

X.~(" - _,-/ 0/'i$ > '5 9>c. 
e ~ S.SJ'?o 

fAr" 

Meas. No. __ / __ 

/J / I Comp by -::=r-&J Checked by J N 
DATE 1 v :? o 1 o.J ~ Fi 6-(,M"( r~eR 

n. /1 $;fe,~ ff. I "' 
PARK w?!C /""f STATION L !{/(J- SE/t!J~ a(3 '-Al!TL.tii Uo ,r 
PERSONNEL:~~£1-j>~"J )' (/te l) Notes J • Wt9/Zfl 

MEASUREMENT ITPE (circle one) @able, Bridie. Boat, lee; Upstr., DnsU'.,_ft., mi. of gaie 

Measurement Time/G.H.: Local Standard (24hr) Start: 09o; G.H. tJ,2Ci Stop :~G.H .~ 

METER TYPE flyr, AY SIN P9~2J Z SPIN Before Meas. lfJ"+ ~r 4JY-
WEATHER f T. Cunt~;/ J6 QF 
HIGH WATER MARK _______________________ Gaie Height of .Zero .Flow. ____ ft. 

CREST STAGE CHECKED: Yes8----------------------READING ___ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time Statl'Piate Sensor 

fJ ?JZ 7i.2-f 
nY4! /'} , 2 9 

3.Z..U O.=f 31-
FLOW: Width (.,.2 fr AreaMl fr"-Ave. Vel . • !tft.,::"G.H. • OZ..Cf 

Ys; Disch. /,.Jf'Z; c.£ 
Method ,. {, Method coeff. __ Hor. Angle cocff. __ Susp. type ___ .Susp. cocff. __ _ 

Meter __ ft. above bottom of weight No. Sc:cs.__.J1,_ G.H. changes to. or ft. in 2./3 hrs. 

FLOW vgi~ tJoN4JNtr~r""~, £6/>"J Ei:rg<T iJ£)t,/!!_ M~A -~AN/J£t­

Cross Section Bo\J~h ~\p\p!e) fX,v\c\v, cJ.,tU«. r.aT M-..+ ~lc,s, '-"J ,;-H 
.SoM1il vnwc.v1U.5 ....._ 

CONTROL C.plo\e\«--1 itapJI,A.tr $ rc;;:p ~m)C. /Q ;::'.GE'r f??' • ~~.S~ 

()r: (foa S:o:c.n~ 

CHANGED Scnsor!Dataloger parameters (circle i(yC$)? lf yC$ fill in appli<A~ble spaces below: 

Make/Model/PSI Ranie ------------------------------------------

sm _________________________ rm. __________ -+---------
Conversion slopc. _______ Conversion offset. ______ Ex. Volt ___ Output Range. ___ _ 

NITROGEN TANK PRESSURE. ________ FEED BBL RATE ocr. min. 

fNTAKE/ORlFICECLEANED· _____ TEMPERATURE: Air JJ.~o Wa~SLf. fc •<!) 

PHOTOS TAKEN: Roll( a) N Frame( a)*----------------'-------------
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OTHER MEASUREMENTS 

WATER QUALITY: Yes/No Time. ____ _ Samples: Yes/No Time _____ _ 

Method: ED! __ EWI __ Other __ _ 

SEDIMENT: Yes/No Time ____ Method: ED I __ EW l __ Other __ _ 

BIOLOGICAL: Yes/No Time __ _ T~------------

OBSERVATIONS/COMMENTS __________________ _ 

~ 'TI-1 1S t! ~,T.; ~I I A"J ,·t eePLw£s .S.TE q 

oA)& rz.,~-Mit.-lf vt,srg&n of= s,1l!r' ~ d.JI: IE"I'f~r , 
oF 1ii;;; Y,s,ro& csora , N!d be/.:~w A Wt:.sr-
fA,,..,, C..~c.FJ:" t=Ac;c; <!,onr4/t1r'!j TIA.J() "lef,f1dews'' 
7iler mAt!€. TFIIE c..L, s: fii<.& ~ 7Z> 46 M 

"TAche., i2u;,. 

LEVEL NOTES 

EQUIPMENT TYPE _________________ SIN ____ _ 

PERSONNEL: lnstrument!Notes ____________ Rod _____ _ 

STATION B.S. H.!. F.S. ELEV. COMMENTS 

(Sept, l999) UNITED STATES 
DOI·NPS·WRD 

WATER RIGHTS BRANCH 

) se-e-n of'l) / -> co · 

EY ": ~ . 32-~o 

DISCHARGE MEASUREMENT NOTES 

Meas. No. 

Comp by :J Y.) Checked by 0 /i 
DATE HBCHTIYE-R.. 

PARK_jfYl~!:::..o!:::..!c.A~_STATION ~.,;9kJ- 3Ci'tVc,-(b C5 wn.e ull: T 
PERSONNEL: MCICT er~u,,y T h'A1R4Notes PCf{) 227 I wfJR,tJ 

MEASUREMENT TYPE (circle one) ~Cable, Bridge, Boat, Ice; Upstr., Dnstr.,_ ft., mi. of gage 

Measurement Tirne!G.H.: Local Standard (24hr) Stan:.QS,fQ_ G.H .~ Stop:.Qjli G.H .~ 

METER TYPE f y b 1't Y SIN P'J 0 2:J 7 SPIN Before: Meas. l/(Fi After 4 ,J -f 

WEATHER f7/ LLOU,y (d2c)t... 

HIGH WATER MARK ____________ .Gage Height of .Zero .Flow. ft. 

CREST STAGE CHECKED: Ycs8 _____________ READlNG _ __ ft. 

GAGE READINGS 

Time Staff Plate Sensor Time StatTPlate Sensor 

0fSO f9J? 
oqsJ tJ 2 'I 

- .tL:i/1 .L_M.:J 
FLOW: Width (,. Z. 6:: Area l.ll Fr" Ave. Vel. • 4iltiio.H. • 7.1 Disch. l;jfc::.fi. 

~. 
Method • (p Method coeff. __ Hor. Angle cocff._ . _Susp . type Susp. coeff. __ 

Mctcr _ _ ft. above bottom of weight No. Sees. __db_ G.H. changes _Q_ft. in '-1 ftp 0 hrs. 

FLOW VARI!ii>, NtW -u .... ,fw""', a~ eR="cr N€:19& M:A -GJ.o..,n-4 
Cross Section ~O!IW ~g\plp)c..j Pov \dv O,an.u. r""ooT- ro.:J \oo..ok.S c..u~IH 

.So~,_ vn~ c,..JTf'u•J ._ 1 

CONTROLC.C J.Ica!c / 'Poul<i,ar .sme Appco&. Ia F"c:z howa !.rzt:..o.M t:F 
eros.~ .S.ca1on 

~-----· 
CHANGED Scnsor/Dataloggcr parameters (circle if yes)? If yes fill in applicable spaces below: 

Mu~odcWSI ~~--------------------------------------------------
S/N. ______________________ P/N. ________________ _ 

Conversion slopc ____ Convcnion offsct. ____ Ex. Volt. ___ Output Range. ____ _ 

NITROGEN TANK PRESSURE. _____ FEED ______ BBL RATE. ____ .--~pcr. min. 

INTAKEIORIFICECLEANED. _____ TEMPERATURE: Air__0_af) WatcS"<f.? ct,) 
PHOTOS TAKEN: Roll(s) N ____ F.ramc(s) *----------------------------
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OTHER MEAS UREM ENTS 

WATERQUALITY: Yes/No Time ____ _ Samples: Yes/No Time _____ _ 

Melhod: EDI __ EWI __ Other __ _ 

SEDIMENT: Yes/No Time. ____ Method: EDI __ EWI __ Other __ _ 

BIOLOGICAL: Yes/No Time __ _ Ty~·-------------

OBSERVATIONS/COMM ENTS ___ _______________ _ 

~ .-~ ~' ''"'E. 1.! ~ tl a"J. iT ~e.pl .sces ~. t£ti 

I 

oNe Knte"'L. -NI•ltS. 'i'srggAM o£ ,r,re 'i , ol uc: Gtlsr 
of'" -rr.te: VIS ,.TbL cg"T"a. , .cy=.d Wow A we:s:r--
f"p.c_;(\) c,.C.:. FF F"A~ C.ONT,,;,~ -rwo " w,,.,oJow1 /1 

fHA r (')u/C- i"ii.;;" C.LtfF'" ficA /~ ~UCCd\'L 

LEVEL NOTES 

EQUIPMENT TYPE. __________ _______ S!N ____ _ 

PERSONNEL: Instrument/Notcs. ____________ Rod ______ _ 

STATION B.S. H.l. F.S. ELEV. COMMENTS 

W ::, t=C.7 I Clf'J > '""~ t'c • 

&R" ,~ ;u,, 58'!l"., 

(Sept, l 999) UNITED STATES 
001-NPS-WRD 

WATER RIGHTS BRANCH 

DISCHARGE MEASUREMENT NOTES 

f 

Meas. No. __ ::..._ __ 

Compby )L.v Checked by fie ctt[tlc-R 
DATE 

PARK (JztJC A STATION~,-t., . 9 ~/)· ~ep,uU"(r6 C...tf~tJ,., ; f 
PERSONNEL: Meter 7 f-lffl(lt:' Notes J LJ/9,Rp 

MEASUREMENT TYPE (circle one) eCable, Bridge, Boat, lee; Upstr., Dnslr.,_ft., mi. of gage 

Measurement Timc/G.H.: Local Standard (24hr) Start:~ G.H.~ Stop: /Oc.//;.G.H .~ 

METER TYPE fyr;,Ay SIN 11 0?_:5 7 SPIN Before Meas. ":f.r:f After LjJ + 
WEATHER ____ ~f~~~/<~~~~~~--------------------------
HIGH WATER MARK. ________ _ ___ Gage Height of .Zero .Flow. ____ ,ft. 

CREST STAGE CHECKED: Ye~'---------------READING 

GAGE READINGS 

Time Staff Plate Sensor Time StatTPiate Sensor 

() CfJ't.f f),? 9 
I (J '-t (.p f'1l z._ 9 

ft. 

FLOW: Widlh I. .2. fT:: AreaAve. Vei.•% 4\G.H. • 'Z..C\ Disch. 

,Jl' / . 3~9 

Method...!•c..I(.IIIL ___ ,Melhod coeff. __ Hor. Angle coeff. __ Susp. type ____ .Susp. coeff. __ __ 

Meter __ ft. above bottom of weight No. Sees.~ G.H. changes _O_ft. in 52/ loa hrs. 

I 

'.!: 

FLow V'A!l •id> l rJot.J -uol1 Fer,., l 641>'1 &Wc;,:r NC"'- ,.,:Q-GMfi!#-#N~(._ 

CrossSection R~'n C.Cb'o\c.. }~\,)!WI Qu,s..a. roor-Nica:l \;;cv) lc.~ 
'11.1 I Sc...., c Ul\ J..v C.o.iTTi i-1 It "" ..J:" 

CONTROL Go'-k::a\4 {aow~d.tr $~ JtYrolL, /0 f"lfiliiT I..) own ST~ c£lt-n or 
CR.o.u s &c. nOn 

CHANGED Sensor/Datalogger parameters (cin:lc if yes)? If yes fill in applicable spaces below: 

Make/Model/PSI Range--- - ---------------------

S/N, ___________________________ Pm. ____________________________ _ 

Conversion slo~ ______ Conversion offset ______ Ex. Volt. ___ Output Range ___ _ 

NITROGEN TANK PRESSURE. ____ ---'FEED _____ BBL RA TE. ___ ___,per. min. 

INTAKEIORIFICECLEANED-______ TEMPERATURE: AirZLC' F" Water __ C"~ 

PHOTOS TAKEN: Roll(s)# ______ Frame(s)jj _______________ _ 



APPENDIXC 
USGS Station Number 09505200 Information 

MOCA 
October 30, 2003 Seepage Run 

Beaver/Wet Beaver Creek 
Yavapai County, Az 



· ** USGS ()<)505200 Wet Beaver Creek !\ear Rimrock, AZ 

Data Ca t ego ry : 

Water Resou rces Site Information 

USGS ()()5(15200 \\'ct Beaver Creek Near Rimt·ock, AZ 

Available data for this site Station home page 

Station Description 

LOCATION 
Latitude 34°40'29", Longitude 111 °40' 17" NAD27. 
Yavapai County. Arizona . Hydrologic Unit 15060202 

DRAINAGE AREA 
111.00 square miles 

GAGE 
Datum of gage is 4,020. feet above sea level NC!VD29. 

STATION TYJ>E: 
Surface Water 

STATION DATA: 

I Data Type 

jRcal-tinH· 

!Peak streamflow 

Jnaily sta·camflow 

!Begin DateJJ End Date JJcount 

This is H real-time site 

t962-02-t2 JJ2002-<)<)- J oJJ4! 

I 96 1-10-0 tjj2002-09-30 jji3444 

Jwatcr Quality Samplcsji 967-09- 15JJ 1977-06-21JJs 

SITE OPERATION: 
Site is located in Arizona; record is maintained by Arizona 

CONTACT INFORMATION 

Page 1 of 1 

Geog r<lph ic Area: 

Arizona 

lao 
L.::...:.-

GO 

Email questions about th is station to gs-\\-az l\WISWch _Data_ lnquiric s'li~~usgs.gov 

Questions about data gs-\\ -az N WI S W cb Data lnq uirics(a .usl!s.gQv 
Feedback on th is wcbsitcgs- \\·-a;_ \1 \VIS \\ 'eh_ \laintai nci\l( usgs.gov 
** l "SGS ()9505200 W et Bcawr Crrck ;\car Rimrock. AZ 
hIt p ://w a tl·rd a I a .usgs.gov /az/nwis/nwisnwn·? 

Rl•tricn·d 1111 2003-11 -05 09:58: 35 EST 
I>cpartnu:nt of the Interio r. l i.S. Cco logical Survey 
t:S(;S Water Hl·sourn•s of Arizona 
Privary Statement II Disdai llll'l" II An·cs~ ih i lity 
() -: .:; (! --:::, o..:,l 

C-:L 

.l.op 

Explanation of tc:rms 

http:! ' ' atcrdata. usgs .govlaz/nwis/nwisman/?sitc_.no=09)(l)2(l0&agcncy_ cd~USGS II /512003 



Rea l-time data for USGS 09505200 Wet Beaver Creek Ncar Rimrock. AZ Page 1 of 2 

Data Category: Geographic Area : 

Water Resources Real -time Arizona 

l JSGS 09505200 Wet Beaver Creek Near Rimrock, AZ 
PR()VISIONAL DATA SUBJECT T() I{EVISION 

Available data for t hi s site Recent daily 

Stntion operated in cooperation with the Salt River Valley 
\Vate r lls<.•rs' Association, the Arizona Department of 
\Vater H.csourccs, and the USGS. 

Available Parameters Output format Days 

jGo l _ __) 

All 4 parameters available at this site Table 31 ( get data ) 
00060 Discharge Maximum (DD 01) 
00060 Discl1arge Mean (DD 01) 

(I -730) 

00065 Gage height Mean (DO 02) ; 

Precip-
G age Stream- Stream- itat ion 

height. flow flow total. 
fel' t ( ft '/s) (ft ' /s) in chrs 

Date (DD 02) (DD 01) (DD 01) (DD 03) 
(Mean) (Maximum) (Mean) (S um) 

I 0/05/2003 1 2.77 II 7.40 7.20 II .00 

I 0/06/2003 1 2.77 II 7.40 7.20 II .00 

II o ·o7:2omll 2.77 II 7.40 7.30 II .00 

It o:o8nomll 2.77 I 7.40 7.20 .00 

It wo912om11 2. 77 7.40 7.20 .00 

It en n ·2oo-"ll 2.78 7.(>0 7.30 .00 

It on112oml[ 2.78 7.(>0 7.40 .00 

11 o..'I 2/2omll 2.77 7.40 7.20 .00 

II 0/ I J/200311 2.77 7.40 7.20 .00 

10/14/2003 1 2.77 7.40 II 7. IO .00 

II 0: 15:200311 2.77 7.40 I 7.20 I . ()() 

I 0/ I()/ 200J I 2.77 7.80 7.30 .. 00 

1101) 7/200311 2.77 7.40 7.20 .00 

I 0 18/20031 2. 77 I 7.40 7.20 .00 

I II II 

http :/.: waterdata. usgs.gov/az/nwis/dv'!fonnat=htmi&pcriod -' 3 I &site_ no=09505200 11/5/2003 



Real -time data for USGS 09505200 Wet Beaver Creek Near Ri mrock, AZ 

I()/ I 912003 II 2.77 7.40 7.20 .00 

1 0 '2()1200311 2.77 7.40 7.20 .00 

I 0:21 200311 2.77 7.40 7.20 .00 

I 0/22/200311 2.77 7.40 7.20 . ()() 

I 0:23 '20()311 2.77 7.40 7.30 .00 

10.24 200311 2.77 I 7.40 7.30 .00 

I 0 25,200311 2.77 7.40 7.20 . ()() 

10/26/200311 2.77 7.40 7.20 .00 

I ()/27.'2003 11 2.78 7.60 7.40 .00 

I 0'28. 20()]11 2.78 7.60 7.40 . ()() 

10:29:200311 2.78 7.40 7.40 .00 I 
I 0/30/2003 11 2. 78 I 7.()() 7.40 I .00 

III 0131.1200311 2.78 II 7.60 7.40 .00 

lt l i01.·2omll 2.79 II 7.80 7.70 .II 

III /02:200311 2.80 II 7. 80 7.80 I .05 

It I /()3 /200311 2.80 II 7.80 7.80 II .00 

III 04 ·200311 2.80 II 7.80 7. 70 II .00 

Questions about data gs-\\ -az_N\\'ISWcb_Data_Inquirics:d;usgs.gov 
·ccdback on this wchsitcgs-vv-az NWISWc h Mainta incr(lt]usgs.gov 
D:til~ · Data for Arizm1:1 
http :t.'w at rnl a t a .usgs .goY /a:/Jnwis/d , .? 

Rl•tri cwd un 2003- 11 -05 10:12:05 EST 
Ol·partllll'llt of thl' ln tcr iur. U.S. ( ;colog ical Su rvey 
lJ~(;S \Va tlT H.c\ourn·s of Arizona 
Pri\'ary Sta l l' lllent II Disl'lairncr II Acl·cssihility 
0.92 () , 'l " t 

C - "'3 

Page 2 of 2 

lop 
Fxp lanati on of' te rms 

http : . \\'atcrdata.usgs.goviazmwis/dv?fonnat=htmi&period=31 &site_no=09505200 11/5/2003 



I I /6/2003 Page 1 of 2 http: //nwis. waterdata. usgs.gov/nwis/dvstat/?sitc _no=09505200&agency _ cd=USGS 

Data Category : Geographic A•·ea : 
r -----

~er Resou r ces Surface Water United States I_ GO 

Daily Streamflow Statistics for the Nation 
USGS 09505200 \Vet Beaver Creek Near Rimrock, AZ 

Available data for this site Surface-water: Daily streamflow statistics !G"o 

Yavapai County, Arizona Output formats 

Hydrologic Unit Code 15060202 IHTML table of all dati!_ I Latitude 34°40'29", Longitude Il l ::40'17" NAD27 ITa_Q.:_sepa rateQ_data I Drainage area 11 1.00 square miles 
Ciage datum 4,020. feet above sea level NGVD29 I Reselect outpJJ..tf9..rmatl 

Day of I/ :\lean of daily mean values for this day for J 7 years of record 1, in ft3 /s I 
month ~~~ Mar II Apr II May I~Qilll Aug II Sep ~~~ Nov ~~ 

I II 16.511 38.011 1521CillJI 21.211 6.93[~]1 uAI/ 12.111 6.s51CBIJC2Jill 
2 II 15 .6/1 2<J.311 1231[22]1 17.3 11 6.921~1 9.08/[g}]l 6.9 111 8.9911 s.osl 
J II 12.211 24.41/ 10711 95.7 11 t7AII 6.9311 6.5li[}Q]/ 7.47[~1 8.66[I~ 
4 II 11.011 21 .011 9 2. 21 CJ::Qilll 18.711 7.mi[JJ]I t4.9IQBI 7.0(JI02IJI 7.771 
5 II 12.s11 2(>.711 12811 98.411 I8.51[I2]@][2TII 59.511 6.9911 9.821[}Q] 
6 lrJ0JJI 30.811 I5oll 99.61/ 13.91/ (J.931/ 6.89/Qm[JJ]CJJ2l~l 25.51 
7 II Jsolo:±JJI 87.8// 95.911 11.811 (J . 881~1 10.811 9.1<> 11 41.911 8.12 11 46.51 
8 I[J:gCETII 83.91[]DJI 13.411 6.8411 6.7611 7.551~1 I 0.21/ 7.6510IIJ 
9 II 24 . 5 1~1 s6.7IOI2JI 16.411 6. 791G1Qll 7.4 IICIQ211 7.631[@]1 9.5ol 
10 IC!I2ll s8 .211 90.51[]}]1 13 .811 6.78 1~1 1 0.2[Jiilll 7.12 11 8.5411 42.31 
11 ICJBI 67.511 93.111 83.91/ 11.311 6.7611 6.6711 8.69[JTIII (J.941~[JI2] 
12 I~[JDJI 1741[]l]l 10.91~~~~1 (>.90/1 23.21CJITI 
IJ 102]01 112IDIJJI 10.111 6.ni~OQ]I 8.9911 6.9sll 12.211 I 0.31 
14 II ~o . 81~1 99.81/ 76.2 11 9.9oiCTIIJI 6.so[I22J~[IQQ][JJ]~ 
15 1128 .71~1 n.oll 68.o11 9.4611 (J.(J(JI[TI]I 9.4111 <).2711 6.991[.!1]1 <).()<) I 

16 II 26.311 (J4.sll 96.21~1 9.351/ (J.62[JIIJI 7.5sll 7 .651~1JJ]I 9_(,sl 
17 II 1281022]1 11211 55.2/1 8.0 Ill 6 .64[JI~~IT!][IQ2]02]01] 
18 II 61. 1101 11211 49.311 7.6111 (J.(JJII 7.6oll 1.1 (JII 7.o611 7.4511JJ]I 1381 
19 II 33.2[J~I 1031001 7.431/ 6.ssl[::illl 8 . o91CIQ2l[TI]~~ 
20 II 24. 91CTIQ11 98.511 53.111 7.2911 6.5311 6.951~~~1 9.5si[I[ill 

l 21 I [}I] [}I] I 97 .81[JL2}1 7 .2si[Ji]ill[TI2]~1 G .9si[JI]~I 14.71 
I 22 II 27.91~1 tt618Z]I 7.5711 6.5411 9.981ITI2JI 6.9siiTI2J[Ig]l 43.81 
I 23 I[J}]I 59.211 97.si8Z]I 7.2111 6.5sl[illl 55.oll 26.sll 7.9911 23.31~ 
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24 1~149.711 97.91~1 7.1311 o.53ll222J~WL!2~1J~I n.ol 
25 II 36.611 4<>.311 83.sl02]1 7.o9ll 6.52l[illl 7.9611 7.%1[illl 84.611 26.31 
26 ll o3 .61~1 n.oll 35.sll 7.5211 6.55 11 8.9311 7.ni~[TI]I 22.1 ![JJ] 
27 loge£]! 83.211 32.511 7.2211 6.4sll Is.sll <).8<)11 7.osi[JJJ]c:JI][ill 
28 II 34 .2[J~I 10sll 32. III 7.osll 6.49j[I2Qj@]OJIT][JQ][JQ]I 64.41 
29 ll27.sl02]1 10311 28.2 11 7 .o4I~~CI@I o.ln[l 9.:nl~l 30.4j 
JO 1167.3101 90.411 24.611 7.()1 II 6.49lm:IJ~I 6.92[}}][JI]OIIJ 
31 10901 Wl.siOI (J.%101 20.211 6.9si0[JI]OI 27.81 

I --Avai lable period of record may be less than value shown fur certain days of the year. 

---------------·-- .... ----------------------------------------
------------------ ------------------

Questions about data h2oteam(Ci;usgs.gov 
Feedback on this wchsitegs-w_supr.mt~!lwisweb(ctj usgs.go_y 
Surf<lCl' W ;ttcr da ta for CSA: l>;tily Streamflow Statistics 
http: / /w at l'rd at a .usgs.gov/nwis/dvsta t'? 

Rctrirwd on 2003-11 -06 16:23:51 EST 
J)<· pa rtrn <· nt of the Interior, l ' .S. (;l·ological Sun·cJ 
Privary Statcm<·nt :: Discla imer II :\rressihility 
0 "J S L' ( q ~ 1-~ · l·,\'.\~ < 

Top 
Explanation of terms 
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APPENDIXD 
Seepage Run Information Handouts 

MOCA 
October 30, 2003 Seepage Run 

Beaver/Wet Beaver Creek 
Yavapai County, Az 



Montezuma Castle National Monument 
Wet Beaver Creek Seepage Run 

Wednesday, October 29 and Thursday, October 30, 2003 
SUMMARY OF ACTIVITIES 

Wcdncsdav, October 29, 2003, 4:00pm 

All participants will meet in the lobby of the Camp Verde Comfort Inn. We'll pass out 
in formation packets and discuss the logistics of the seepage run, assign teams, assign 
team measuring sites, distribute equipment, and discuss discharge measurement protocol. 
Each team can drive to their measuring sites and determine how long it will take to get to 
L!ach si te and where the measuring cross-section is located. We can meet back at the 
Comfort Inn after teams have seen their measuring sites and answer any questions. 

Thursdav. October 30, 2003. 08:00am 

Each team will be assigned two measurement sites on Wet Beaver Creek. Each team \vill 
make 2 discharge measurements at each site. At the first site measurements will be taken 
OX:OOam and 1 O:OOam. At the second site measurements will be taken at I 2:30pm and 
2:30pm. This schedule should give each team time to relocate to the second site, have a 
bi te to cat. and start the first measurement at I 2:30pm (please refer to the 
''SCHEDULE"). You will need a sack lunch and water. 

The cross section at each measuring site will be marked on the right bank and left bank 
with rchar wrapped with orange flagging. The measuring tape can be stretched between 
the two pieces of rebar using the rcbar as end pins or you can use some other type of 
metal pins. (If for some reason the rebar has been removed set your own cross 
section for the measurement). A staff gage attached to a piece of rebar will be installed 
in the stream channel within easy view of the cross section at each measuring site. (If for 
some reason the staff plate has been removed set a staff gage using your engineer's 
ruler) . 

Aller completing the second di scharge measurement at each of the 2 sites, (and afte r 
noting thL! end ing time and ending staff gage readi ng), remove the flagged rcbar endpins 
and staff gage and return them at the end ofthe day. We wi ll meet at the 1\tontezuma 
Castle NM Office at 527 Main Street in Camp Verde fo llowing the last discharge 
measurement of the day. At the Montezuma Cast le NM office you will turn in the (4) 
Di scharge Measurement Notes fonns you will have filled out and any equipment and \Ve 
can discuss any problems encountered during the seepage run. We should be done 
around 4 :00pm . 

Thank you \·cry much for your participation in the seepage run ! 



Montezuma Castle National Monument 
\Vet Beaver Creek Seepage Run 

Wednesday, October 29 and Thursday, October 30, 2003 
SCHEDULE 

\\'ednesdav, October 2<J. 2003 

4:00pm- All panicipants meet at the Camp Verde Comfort Inn lobby for orientation 
T earn Assignments 

n Dist ribute equipment and in fo rmation packets 
o Discuss schedule for October 30 
o Discuss site assignments 
o Discuss site access 
o Discuss discharge measurement schedule 
c Discuss discharge measurement protocol 

Dri ve to measurement sites 
Return to Comf011 Inn with any questions 

(l:{)Opm - Adjourn 

Thursdav. October 30, 2003 

08 :00am - Teams start the fi rst discharge measurement at the fi rst site 
I O:OOam - Teams start the second di scharge measurement at the fi rst site 

l.unch - Teams mo\·e to their second measuremen t site 

!2 :30pm - Teams stan the first discharge measurement at the second site 
2:30pm - Teams start the second discharge measu rement at the second si te 

4:00pm (as soon as the last di scharge measurement is completed)- All teams meet at the 
Monte;uma Castle NM office at 527 Main Street in Camp Verde 

Hand in measurement note sheets 
Hand in equipment 
Discuss any prob lems with seepage run 
Done fo r the dai 



Montezuma Castle National Monument 
Wet Beaver Creek Seepage Run 

Thursday, October 30, 2003 
EQL'IP!\IEJ\T LIST 

TEAI\1 ASSIGNMENTS 

The Montezuma Castle NM Wet Beaver Creek seepage mn wi ll begin at 08:00 on 
Thursday. Oc tober 30, 2003 . We wi ll meet in the lobby of the Comfort Inn in Camp 
Verde at 4pm on Wednesday, October 29 to disc uss the seepage run schedu le. teams. 
assignc.;d measurement sites, logistics, protocol , hand out equipment and information 
packets. and do a dry run to the measurement sites . 

We'llneed (6) pygmy meters (5 working meters and I spare) and associated equipment: 
I . Pygmy meter 6. Q-tips and oi l 11. Thermometer 
2. Wading rod 7. Engineer's Ruler 12. Vice Grips 
3. Digitizer/Counter w/pigtai l 8. Metal pi ns 
4. Measuring tape 9. Stop watch 
5. Clip board I 0. Extra bat teries 

Pygmy metns ,,·ill be supplied by: 
I . NPS VlRD (Fort Collins)- 3 pygmy meters with equipment 
2. Colleen Fil ippone (NPS, Tucson) ··· I pygmy meter wi th equipment 
3. Virginia Bartling (1'\PS, Montezuma Castlc N~·l) - I pygmy meter with 

eq uipment 
4. Zach Mondry ( USFS. Flagstaff)- I pygmy meter with equi pment 

Vehicles will be supplied by: 
I . Paul Christensen - 4 x 4 SUY 
2. Jeff /\ I bright- Rental (4 x 4 ?) 
3. Zach Mondry - USFS vehicle 
4. Colleen Filippone - NPS vehicle 
5. Virgin ia Bartling - NPS vehic le 

Recommended equipment: 
I . Waders/wad ing shoes 
2. Calculator 
3. Cell phone 
4. Wrist \\·atcll 

Team Assignments: 
Measun:mcnt 

I. Chri s (jable 
2. Jim ll arlc 
3 . .Jeff Hughes 
4. Jeff Albright 
5. Zach Mondry 

Notes 

5. Sack lunch 
G. \Vater 
7. sunscreen/bug j uice 

Cam1ia Fiechtncr 
John Ward 
Colleen Filippone. 
Virginia Bartling 
Pau l Christensen 



Montezuma Castle National Monument 
Wet Beaver Creek . ecpage Run 

Thursday, October 30, 2003 
PROTOCOL 

For this seepage run \\"C will be using standard USGS discharge measurement protocol. 
A copy of the "Surface Water Quality-Assurance Plan fo r the Virgin River Synoptic 
Discharge Measurements of February 12 , 2003" is attached. Please review the Section 
entitled " Direct Measurements of Discharge" beginning on page 9. The standard 
protocol we 'II usc for each discharge measurement includes : 

I . A spin test will be perfonned before the start and aftt:r the end of each discharge 
measurement (NOTE: the "end" spin test from measurement I can be used for 
the "start" spin test for measurement 2, and so on, but start and end spin test 
results must be recorded on each Discharge Measurement Notes form) . The spin 
test should be perfom1cd in a windless area and the cups must spin free ly for a 
mini mum o f 45 seconds. Record the time and results o f each spin test (in minutes 
and seconds or ''45+ seconds" is acceptable) on the Discharge Measurement Notes 
form. 

2. A measuring tape \\·ill be stretched tight and level between the cross section end points 
(in thi s case the orange- fl agged rehar or metal pins you provide). 

3. A staff gage reading will be taken before the start and after the end of each discharge 
measurement and recorded with the time on the Discharge Measurement Notes form. 

4. The start time and end time of each discharge measurement will he recorded on the 
I )ischarge Measurement Notes form. 

5. \Vading rod ''depth" measurements will be recorded to lOOths of a foot (.01 ). 
6. Sect ions (vert icals) wil l be spaced to ensure that the discharge in each section does 

not exceed 5% of the total discharge. Vertical spacing should be not less than .25 
feet and ·will be not less than .20 feet. (NOTE: There wi ll likely be a few sections 
less than .2 feet wide but they should account for li ttle or no discharge). 

7. Discharge measurements will be taken at "about" 30 verticals per measurement 
section . For measurement sections where it is not possible to fi t in 30 verticals the 
max imum number of verticals will he measured while maintain ing a spacing of not 
less than .20 fe et . 

Compute the discharge from the first measurement and adjust section (vertical) 
wid ths, if necessary, to ensure that the discharge in each section does not exceed 5% 
of the total discharge. 

9. Compute the total discharge for each measurement fo llowing the measurement and 
reco rd the to tal discharge on the Discharge Measurement Notes fo rm. Fill out the 
Discharge Measurement Notes sheet completely for each measurement. 

I 0 . After the third d ischarge measurement is completed remove the flagged rebar 
endp ins and proceed to the second discharge measuring site. 

b-4-



APPENDIXE 
June 13, 2002 Seepage Run Report by Eric Moser 

MOCA 
October 30, 2003 Seepage Run 

Beaver/Wet Beaver Creek 
Yavapai County, Az 



Trip Report to 1\lontezumas Castle for the Purpose of Conducting a Seepage Run on Wet Beaver Creek 

Purpose 

Eric !\loser 
Hydrologist, WRB 

.June Ul, 2002 

A seepage run \vas condu~.:ted on Wet Beaver Creek on June 13, 2002 by members of the National Park 
Service (NPS) and National Forest Service (NFS). Park Service employees included Eric Moser, and Scott Grover 
of the Water Resources Division. Water Rights Branch ( WRB ), and Virgina Bartling of Montezumas Castle 
Nationa l Monument (MOCA), and Jolm Rihs of Grand Canyon National Park. Forest Service employees included 
Zackary Mondry and Jack Norman of Coconino National Forest. The purpose was to ascertain gains and losses on a 
portion of the stream from Coconino National Forest down stream through the two units of MOC A Presently the 
stream becomes segmented in the lower, Castle unit. There are thirteen surface diversion in the Wet Beaver/Beaver 
Creek drainage shown in the Arizona Department of Water Resources (ADWR) study of the Verde River (ADWR, 
2000). Ten diversions are on Wet Beaver and Beaver Creek, two on Red Tank Draw, and one on Walker Creek, 
both tributaries to Wet Beaver Creek. A reconno iter of the stream was done on June 12, by Moser and Grover to 
identify good access points and ground truth the ADWR map. 

Surface Diversions l>escriptions 

The map included shows the project area, includ ing location of diversions indica ted by ADWR maps and 
thei r status . The two di\·ersions on Red Tank Draw and the one on Walker Creek were nut included. because both 
streams were dry at their confluence with Wet Beaver Creek, and at least Red Tank Draw was dry throughout its 
course upstream past the noted diversions. The Walker Creek diversion is a good distance upstream without good 
access . The remaining ten di\'ersions arc marked on the map, A-K . starting at the upstream end. 

Di tch A. A begins as an earthen dug di tch, but through the center portion of Section 2J. T 15N R 6E. about 
one mile cast of the Sout hwestern Academy it runs as a 24" welded pipe. The pipe ends abruptly about 10 f(.>et 
above the stream on an outnop of Supai , red sandstone, Formation in the NW ~.i of theSE !,:. of Section 23. 

Ditch B. Di tch B is actuall y the same di tch line as A. This port ion carries a six inch pipe running water 
from a capped spring at about the 4260' e le\·ation, on the south side of Wet Beaver Creek. one half mile upstream of 
the Southwestern Academy in theSE '1. of the NW '1. of Section 23. This ditch appears on the state registry (reg# 
4A-880.0) under the name of Beaver Creek Ranch. The quanti ty listed is 7238 acre-feet per year, which works out 
to about lO c(-; on a mean daily basis. The piped spring aqueduct may be filed under Cianci Enterprises (reg# 36-
660 12.0), for the amount of 48 .8 acre-feet per year, which is 0.07 cfs mean daily. 

Ditch C. C is dry with many large slumps in places eflectively breaching it throughout its length. Long 
sections arc choked nearly to the top with fines that have sifted do·wnslope on the dry, south aspect. The headwork is 
a 18" culvert in the bank leading to a masonry drop structure at ground level near the back of the floodplain the leads 
to another pipe. and e\·entually into a earthen dug ditch. This may be either registered to Mary Stimpson (reg# 36-
62725.0) with a quant ity of 45 acre-feet per year (0.06 cfs mean daily), or under registry II 36- 104753 .0. with a 
quantity of 85 acre-feet per year (0. 12 cfs mean daily). The latter registry has no name attached. 

Ditch D. D was dry and has no effective headwork in the stream. There was heavy growth of brush and 
small trees in the lirst one hundred yards with large breaches. This ditch is registered with the state with no name 
(rcg:J 36-32517.1 ). The amount is 78 acre-feet per year. which is 0.11 ef.-; on a mean daily basis. 

Ditch E. E is dry with many large breaches. It has no discemible headwork in the stream and has been 
washed away at the road crossing. This ditch is registered to the Soda Springs Ranch (reg# 36-28573.Cl) \vi th a 
quantity of 618.4 acre-feet per year. or a mean daily flow of O.S h ek 

Ditch F. F begins just downstream of Lawrence Crossing. The headwork is a loose rock dam abou t 2 feet 
high that creates enough head to shunt \vater into the ditch . The initial intake was estimated at 1-2 cis. However the 
di tch has several large leaks that vent immediately into the stream which courses at the foot of the slope below the 
ditch throughout its length. Wi thin one ha lf mile the ditch goes onto the Soda Spring Ranch property. and was 
estimated to nmning no more than ~ • cfs. This ditch does not appear on the state registry. 

Ditch 0 . This ditch is the water source for the Beaver Creek Golf Course irrigation. The headwork is a 
lo0~e rock dam in the stream, about two feet high that creates enough head to push into the ditch. The ditch flow was 
mt·asured on 6· l 3i02 and will be discussed fu rthl·r on. This di tch appears on the state surface water registry (reg# 

~- .... 
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• --two measurements made at these locations. Flow is an average. 

Conclusions 

T here is a large gain in flow (about 50'%) bet\vecn Lawrence Cross ing and the Well outlet, a distance of 
about one stream mile. There arc four tributary sources including Walker Creek, Red Tank Draw and Soda Spring 
between these points. Although there was no surface flow at the confl uence of Walker Creek or Red Tank draw 
there may have been water movement in the valley alluvial. Also the size of Soda Spring or any other spring in that 
area is not known. This location is the approximate surface contact bet\veen the Supai sandstone and overlying. 
younger Verde limestone. Contacts arc often sources of significant groundwater movement. The Supai is probably 
the source for many of the springs, and certainly the principle source of Montezurnas Well, although the Verde 
probably also contributes (Konieczki and Leake, 1997) 

Ditch F, which is the water source for the Beaver Creek Gol f Course irrigation draws off three cfs, and is 
the greatest single diversion on the system. The Beaver Creek Golf Club is registered with the State (reg# 36-
29341.1 ), tiled on June 29, 1979, with a priority date of June 1 L 19 19, for amount of water annually of 2622 acre­
feet. This works out to about 3.62 cfs on a mean dai ly basis. 

There is a steady loss totaling over four cfs between the upper and lower units of MOCA, beyond that 
amount diverted in the golf course ditch. This Joss may be mostly natural recharge into thicker allmi um or the 
underlying Verde Formation. Or. it may be induced by groundwater pumping from the alluvium or Verde 
Formation, if in the latter case the two units are hydraulically connected. Also Ditch I, which may be in a diflerent 
location than mapped in the Verde River study, may be active and have claims on the state registry of surface water 
divers ions fix up to 1. 1 cfs. 
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i'v1ontezuma Castle National Monument 
Wet Beaver Creek Seepage Run 

Thursday, October 30, 2003 
PROTOCOL 

For this seepage run we will be using standard USGS discharge measurement protocol. 
A copy of the "Surface Water Quality-Assurance Plan for the Virgin River Synoptic 
Di scharge Measurements of February 12, 2003" is attached . Please review the Section 
entitled "Direct l\1easurements of Discharge" beginning on page 9. The standard 
protocol we' II usc for each discharge measurement includes: 

I . !\ spin test will be pcrfonned befo re the start and aft er the l'nd of each discharge 
measurement (NOTE : the ''end" spin tt'st from measurement I can be used for 
the "sta•·t" spin test for measuremrnt 2, and so on. but start and end spin test 
result s must he recorded on each Discharge Measurement Notes form) . T he spin 
test should be performed in a windless area and the cups must spin freely for a 
minimum of 45 seconds. Record the time and results of each sp in test (in minutes 
and seconds or "45+ seconds" is acceptable) on the Discharge Measurement Notes 
rorm . 

2 . .'\ measuring tape will be stretched tight and level bct\Yeen the cross section end points 
(in this case the orange- fl agged rehar or metal pins yo u provide). 

3 . :\starr gage reading will he takl..'n before the start and after thL· end of each discharge 
measurement and recorded wi th the time on the Discharge Measurement Notes form. 

4 . The start time and l'lld time of each discharge measurement \\ill be recorded on tilL· 
Discharge Measurement Notes tom1. 

5. Wading rod '"depth'' measurements will be recorded to I OOths of a foot (.0 I). 
o. Sections (verticals) will be spaced to ensure that the dischargr in each section does 

not exceed 5°/c, of the total discharge. Vertical spacing should be not less than .25 
feet and will be not Jess than .20 feet. (NOTL: There will likely be a few sections 
less than .2 feet wide but they should account for li ttle or no discharge). 

7. Discharge measurements will he taken at "about" 30 \·erticals per measurement 
sec tion. For measurement sections where it is not possible to ti t in 30 vert icals the 
maximum number of verticals will be measured while maintaining a spacing of not 
less than .20 feet . 

8. Compute the discharge ti·om the first measurement and adjust section (\'ertical) 
wid ths, if necessary, to ensure that the di scha rge in each sectio n does not exceed YY.) 
of the total discharge. 

9. Compute the total discharge for each measurement following the measurement and 
record the to tal discharge on the Discharge Measurement Notes fonn. Fil l out the 
Discharge Measurement Notes sheet completely for each measurement. 

I 0 . A ncr the third d ischarge measurement is completed remove the flagged rebar 
endpins and proceed to the second discharge measuring site . 

p:-_ 
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CONVERSION FACTORS 

Mult iply By To obtain 

<.:ulm; foot per second (ft',s) 0.02S32 cubic meter per second 
foot ( ft) 0.3048 meter 

inch (in.) 25.4 millimeter 

mile (mi) 1.60'J kilometer 

squJre mile (mt'l 2.590 square kilometer 

Temperature: Degrees Celsius ("C) can be converted to degrees Fahrenheit ("F) by using the formul a °F = ( 1.8("C)] +- 32. 

Degrees Fahrenheit can be converted to degrees Celsius by uslllg the fo rmu la "C = 0.556("F-32). 

Sea len! : In this report , "sea level" refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929. formerly called 

"Sea-L l'Yl'i Datum of 1929"), which is derived from a general adjustment ofthe first-order leveling networks of the United States 

and Canad.t 
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Surface Water Quality-Assurance Plan for the Virgin River 
Synoptic Discharge Measurements of February 12, 2003 

Introduction 

Rapid population growth in southern Nevada has increased demand for additiona l 
\Vater suppl ies. There are numerous pending applications before the Nevada State 
Engineer to develop regional ground-'"'ater resources near the Virgin River. The Virgin 
River originates in Zion National Park in Utah, flows in a southwest d irection across 
Utah, Arizona, and Nevada, and discharges into the Overton Ann of Lake Mead. The 
river sustains ripJrian habitat for diverse wildlife, with a significant reach listed as 
critical habitat for tlw endangered Virgin River chub and v•oundfin minnow. Resource 
managers have concerns abou t the effects these future ground-water withdrawals could 
have on riparian ecosystems adjacent to the river and within nearby spring-discharge 
areas. Efforts are currently underway to acquire additional data to assess and predict 
the effects of these future ground-water \vithdrawals on the regional flow system. As 
part of thes(' e fforts, a seepage run is being conducted along the Virgin River in Nevada 
to identify potentia l losing and gaining reaches of the river. 

J\ series of synoptic sur face-water d ischarge measurements w ill be collected at about 19 
si tes along J selected rL•ac h of the lower Virgin River on February 12, 200~. The location 
of the measuring sites starts with the USGS surface-wa ter gage (09413700) on the Virgin 
Rin~r above the Narrows ncar Littlefield, Arizona, and extends south to the former 
USGS gag<.' (09415250) above Lake Mead near Overton, Nevada. Water and air 
temperature will be measured during the discharge measurements and water samples 
\viii be collected at the beginning, mid point, and end of the measurements for 
determining specific conductance. A compilation of the discharge m easurements and 
water-qua lity data wil l be prov ided by letter to the cooperating agencies by Ju ne I, 2003 
,md vv ill be incorporated into the USGS Nevada District's annual data report for \Vater 
Yl·.u 2mn. 
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Responsibi lities 

Quali ty assu rance (QA) is an active process. A hieving and maintaining high-qu;:llity 
standards for surface-\·\'ater data are accomplished by specific actions carried out by 
specific persons. Errors and deficiencies can result w hen individuals fail to carry out 
their respons ibi lities. Clear and specific statements of responsibilities promote an 
understanding of each person's duties in the overa ll process of assuring surface-\vater 
data LJUality. 

This Sl'r tion of the QA Plan provides a detailed and comprehensive summary of 
responsibilities related to the quality assurance of the collection of surface-water and 
water-quality d ata as part of the Virgin River synoptic run. The following is a list of 
responsibi lities of District and other personnel involved in the collection, processing, 
storage, analysis, or publication of the aforementioned surface-wa ter data. 

The Field Person is responsible for correc tly and accurately making discharge 
measurements of various types and in a safe manner, which includes, but is not limi ted 
to: testing, operating, and maintaining streamflow measuring equipment; following the 
procedures described in th is quali ty-assurance plan; computing a ll d ischarge 
measurement notes in the field; and notifying the Project Chief, in a timely manner, if 
certain pwblcms Jrise that would impact tlw completion or quality of the discharge 
mea:--.u rL'lnen ts. 

The Project Ch ief is responsible lor coordinating a ll hydrologic data-collection activities 
with tlw various agencies and appropriate District personnel, preparing and 
d istributing a comprehensive qua lity-assurance/ safety pla n to all partic ipants, ensuring 
that a ll field personnel understand and follow all procedures and pol icies contained in 
the qualit:·-assurance plan, documenting the location and description of discharge­
measurement si tes, checking and reviewing all field notes for completeness and 
accu racv, and preparing the data for provisional release and subsequent publica tion. 

The Data-Base Administrator is responsible for creating new sites in the d ata base, 
plo tting station loca tions on the District Master Map and assigning station numbers, 
and managing <Htd maintaining the Dis trict surface-water database. 

The S urface-Water Specialist is responsible for evaluating the collect ion of surface­
wa ter d ata ac tiv ities for technical soundness and conformance to District quality­
assurance proced ures, and provid ing technical assistance to the project chief in the 
design and execution of project objectives. 
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Collection of Streamflow Data 

The collection of streamflow data for the Virgin River synoptic run ·will be a 
collaborative effort between the U.S. Geological Survey (USGS), the National Park 
Service (N PS), the U.S. Fish and Wild life Service (USFWS), the Las Vegas Val1cy Water 
Authorit!· (LVVWA), the Nevada Division of \\la ter Resources (ND\VR), the Virgin 
Valley \Vater District, and Vidlcr Water Company, Inc. It is imperati\'C tha t all 
par tic ipants are famil ia r with the procedures and policies described within this quality­
assurance plan. 

The highest priority in collecting streamflow data is employee safety. Training will be 
prov ided to all individuals who arc involved in activities nea r, in, or over water as 
specified in WRD Memorandum 2000.11 
http: I I lstop. usgs.gm·/ safet\·/ memos/ wrd / wrdpol icv00.11.h tml. 

It is the policy of this District that all personnel involved in the collection of stage 
and discharge data are informed, trained, and follow the surface-water data­
collection policies and procedures established by the \'VRD, technical offices, and the 
District. 

Rounding and Accuracy 

As accu rately as we try to record o ur observations, we need to remem ber that ou r 
observations are seldom exact. The numbers are generally rounded off, thus being 
estimates of some true \"dlue. The procedure for rounding off number is described in 
Suggestions to Authors (ed. 7, p .ll9) and is presented in Appendix 1. 

The accuracy and reporting of streamflow records are desc ribed in the annual data hook and is presented in 
Appendix I . Typically. streamflow values arc recorded to three significant fi gures. Elsewhere in this report the level 
of accuracy reqmred is discussed. 

Site Documentation 

Thorou gh documen ta tion of qualitative and q uanti t<l ti vc information describing each 
g,1ging st<1 tion is required. This documentation, in the form of a sta tion description, 
letter of permission, and photographs, provides a permanent historic record of site 
ch,1racterist ics, structures, equipment, instrumentation, al titudes, location, and changes 
in condit ions at each s ite . 

A station description is prepared for each gaging station, water quality, or sediment 
dat,1-collertion site and becomes part of the permanent record for each station. It is 
District policy that a rough draft station description will be written within 6 weeks of 
the si te location being finalized and a complete description is written at the time the 
records ,ue computed . 
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Establishment of New Surface-water Stations 

In the process of establishing a new surface-•.vater data-collection station or 
reestablishing an old station, the follmving steps should be taken to make a record of 
s ite CV<ll ua tion and to insure assignment of downstream order number, entry into the 
I )istrict 's t\laster and Active Station Lists, and creation of necessarr National Water 
Inform.1tion Sy·stcm (NWIS) Files. A checklist for establishing a new site is located in a 
Frame!vlaker file on the DG at \ project \data\swater\templates\gage.install.checkl ist. 

A station description shall be prepared '"·ithin 6 weeks once the si te location has been 
final ized . It is understood that several aspects of the station description will be 
estim ated, but that a minimum station description should be prepared including a road 
log. The location of the site will be determined in river miles for those sites w here 
applica bll'. A sketch of the site shall be made at this time showing the relative locations 
of the rderence marks. A location map will be prepared. 

The field or project office should prepare and send a copy of a brief station description 
and a loc<1tion map to the DBA wi thin 6 weeks along with the NWIS surface-water site 
data form (http: I I wwwnwis.er. usgs. gov I conversion/ nwisdocs3 2/ gw IS\".' -site­
form. pdf) so that station can be entered in to N\VIS. 

After the construction of a sta tion or the selection of a measurement site, a global 
positioning system (GPS) rL'ceiVl'r should be used to determine the coordinates of the 
station. The DR/\ w ill use the coord inates determined by the GPS for locating the 
station on ti1L' District's master station m il p file, as well as, maintaining this map file . 

Once the site is estoblislwd the DUA will determine the drainage a rm, where appl icJ ble, 
with in h months. 

The DBM w ill update the District's Master Lis t. /\ II established sites tha t have relevance 
to determ in<~tion of station numbers or drainage area \vithin Nevada or within the 
Dis trict's operational bound<1rics will be included in the Master List of surface water 
sites. 

The DBA will establish the NWIS Site File for any new site, which will be processing 
and/ or storing da ta in the N\VIS system . 

Station Identification Number Assignment 

The station identification number is a mandatory enh·y to the Station Header File, in 
N\VIS on our DG computer. Each station for which data are entered in NWIS must have 
a single station identification number, unique to that one site, which is assigned by the 
Data-Base Administrator. The number should never be assigned to another site, except 
when the re loca tion of a site docs not significantly change the drainage area of the basin 
upstream, and streamflow a t the new site is equivalent to the old site. Should a station 
be dcstroH'd or rcrnoved from service, its unique number w ill continue to be associated 
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in the historical files with the data from the deactivated site. In the event of an incorrect 
entry, corrections will be made by the DBA. 

All Geological Survey offices are required to develop station identification numbers that 
conform to the current USGS criteria. A station identifica tion number may be an eight­
digit downstream order number or may be composed of lati tude, longitude, and a two­
digit sequence number (a to ta l of 15 digits). In unusual circumstances, where an 8-d igit 
downstream order number is not available, the DBA may assign a 9-digit or H)-digit 
d ovvnstream order number. The follO\,ving sites rt~quire s ta tion identification n umbers. 

• Regu lar surface-water stations 

• Regu lar su rf<1ce-water water-quality sites 

• Partial-record (surface-water and \Vater-quality s tations) 

• Surface-water sites at which miscellaneous measurements are 
made 

• Spring stations where discharge measurements a rc made 

When a downstream order number is used, the number must contain eight-digits, thus, 
any preceding or following zeros must be included, such as "09421500". Punctuation 
such <lS periods or dashes rnust not be used in the nurnber. 

Photographs 

Photographs of the data-collection sites or other areas are made by fie ld personnel for 
the purpose of documenting channel and site conditions, or to supplement various 
forms of written descriptions. Each photograph that becomes par t of the sta tion record 
should be identi fied by writing on the back of the photograph with a permanent-ink 
marker, the s tation, date, from v:here the photograph was taken (left or right bank, 
position relative to a fixed s truc ture) what the photograph is showing, and who took 
the p hotograph. The same information is required fo r photographs tJken with a d igital 
Cdl11L'r<1. 

Direct Measurements of Discharge 

Direct measurements of discharge are m<1de using any one of a number of methods 
approved b~' WRD. The most common is the current-meter method. 

A current-nwh'r measurement is the summation of the products of the subsection Jreas 
of tlw stream cross-section and the ir respect ive average velocities (Rantz and others, 
19R2, p . HO). Procedures used for current-meter measurements are described in Rantz 
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and others (1 <.JH2, p. B<.J); Carter and Davidian, 1 <.J68, p . 7, and Buchanan and Somers, 
FJ69, p. 1. 

\Vhen personnel make measurements of stream discharge, attempts are made to 
minimize errors. Sources of errors arc identified in Sauer and Meyer, 1992. These 
include random errors such as dep th errors associated with soft, uneven, or mobile 
streambeds, or uncertainties in mean velocity associated with vertical-velocity 
dis tribu tion errors and pulsation errors . These errors also include systematic errors, or 
bias, associated <vvith improperly calibrated equipment or the improper use of such 
equipment. To minimize systematic errors, fie ld trips can be rotated to different 
}Wrsonnl'l . 

District policies related to the measurement of discharge by use of the current-meter 
method, in accordance w ith WRD policies, include the following topics: Meter Use and 
Measurement Rating standardization, vvhich are discussed below. 

Field personnel 'vVho have questions concerning the appropriate procedures for m<lking 
stage and d ischargL' measurements should address their questions to the Project Chief. 

Meter Use 

The criteria for meter selection for wad ing measurements arc well documented by 
11uchan<m and Somers (1969) and Rantz and others (1982). These references are a little 
vague, however, in suggesting meter settings in shal Jo·w depths below the depths 
nx ommended for the meter. Table 1 provides the criteria used for meter Sl:'iection. The 
follmving is an a ttempt to clarify and expand on instructions fo und in Rantz and others 
(1 <.JH2). 

10 
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Table 1. Current meter and velocitv measurement 

Water Depth Use Meter 

(feet ) 

2.5 and deeper Type A. AA 
1.25to2.~ Type A. AA 

0 .. ~ to 1.25' Pygmy 

Section width Method 
(feet) 

OA or wider 0.2 and 0.8 1 

0.4 or wider 0.6 

0.2 or widt:r 0.6 

Comments 

Meters not reconunended for measuring 
velocit ies with in 0.5 feet of the water 
surfa ce or streambed. Velocities less than 
0.2 fee t pn second ma y be subjec t to 
error. 
l'vleters not recommended for measuring 
vcloe itit:s \vi th in 0.3 feet of the water 
surface or streambed. Velocities less than 
0.25 feet per second or greater than 2.5 
feet per second may be subject to error. 

0.0 to 0.3 Use surface float. volumetric. wei r. tlume. or dye met hods. 
1 If the 0.2-vclocity for the section is more than twice the ()){-velocity at the section or ifthe 0 .2-veloc­

ity IS smaller than the O.S- , ·clocity; then the 0 .6-vclocity needs to he measured. The average for the 
~ection is determined by a\"Craging the 0 .2 and 0.8 readings and then adding this average to the 0.6 
reading to determine the average for the section. 

c There is an unknown under reg istrati on error when the meter is used in depths less than 0 .75 ft . 

For measurements w here the majority of depths w ill be between 1.5 ft and 2.5 fl , use the 
standard AA meter and 0.6 depth settings. If some of the depths arc less than 1.5 ft, d o 
not change to a pygmy meter, bu t continue to use tlw AA meter, and continue to use the 
0.6-depth setting to a \-\'a ter depth of 1.2 ft. ror depths less than 1.2 ft, sti ll usc the 0.6 
depth setting. There will be some error, but it is considered negligible since the total 
number of verticals with depths less than 1.2 ft should be relatively small. Do no t use 
the so-called 0.5 depth method. for this synoptic run, it is recommended that the 
initial section widths be determined by dividing the cross-sectional width by 30 and 
rounding up to the nearest tenth of a foot. However, minimum section widths will 
not be less than 0.5 ft for the AA meter or less than 0.3 ft for the pygmy meter. After 
the first measurement, adjust section widths, if necessary, to ensure that the 
discharge in each section does not exceed 5% of the total discharge. 

\t\'hen the ma jority of depths in a measuring section are betvveen 0.3 ft and 1.5 ft, and 
velocities arc between 0.2 ft/ sand 2.5 ft/ s, the pygmy meter should be used w ith 0.6 
depth SL' ttings. As Rantz and others (1982) points out, the 0.6-method places the pygmy 
closer to the streambed than 0.3 ft. The 0.6-method is still recommended at these 
shallovv dep ths; do not usc the 0.5-method. To quote Rantz and others (1982), "from a 
practical standpoint, however, when it is necessary to measure velocities where water 
depths Me as shallow as 0.3 ft, the 0.6-depth method is used. It is recognized , however, 
that the results obtained in the situation are only approximate values that 
unden•stimate the true velocity. Efforts made to date to define shallow-depth 
coefficients for natura l streams have been unsuccessful." (Tiwre is minor under­
registr<1tion error at 0.75 ft, w ith up to 5 percent error at 0.30 it, due to boundary effec ts.) 

II 
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If ,1 minor nu m ber of sec tions have depths less than 0.3 ft, continue to use the 0.6-
mdhod as lPng as the meter cups are covered wi th 'Nater. 

If 25 percent of the verticals arc equal to or less than 0.3 ft, the section should not be 
used for a meter measurement. Try to narrow and/ or deepen the section, keeping in 
mind the n~locity and number of sections requirements. If th is is not practical, consider 
using a flume, a port.1ble weir plate, making a ,·olumetric measurement, or timing 
floats. 

If cross sections have one or t\vo very steep or vertical banks, it is recommended that a 
velocity measurement be made as close to the bank as possibl t~ . The depth of the water 
<1t that bank should be measured and a velocity estimate made. The velocity estimate is 
made by calculating a percentage of the veloci ty measurement of the section closest to 
the bank. The percentages typically range from 50 to 75% and are based on flow and 
channel cond itions and the judgment of the hydrographer. The percentage estimated 
will be vvritten on the field note under the Revolu tion and Time columns, i. e., "75% of 
pn'\'ious (or next) scction," ,md the calculated value entered under the Velocity a t Point 
colun1n. 

Meter Rating Tab les 

The most reccnt ml'ler-rating table must be used . If a standard meter (either AA or 
pygmy) ra ting is being used, the rating must be of June 1999 (6/99) . These ratings a re 
prL'sented in OSW l'v1emorand um <.J9 .05 
(http:/ / water.usgs.gov / admin / memo/SW / sw99.05. html) . If a meter has been 
individu.1ll\· rated the1t ra ting is to be used . 

Measurement Rat ing Standard izat ion 

!\ II personnel shou ld be aware that a measurement ra ting DOES NOT imply a rating of 
the work done to obtain the measurement. l\1easu rernent conditions and methods used 
<Ht' to lw r<1 ted , not performa nee. 

Assumptions : 

Essentiall\ ideal cond itions, v;ith exceptions noted . 

• rvlders are in good condition. 

• The cross section is in a re<1sonablv str<1igh t reach. 

• Flo\-V is uni form, no eddies, slack vvater, or turbulence. 

• Strc,1mbed is uniform and free of numerous boulders or vegetation. 

12 
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Definition of a good meter measurement. 

• Mean velocity greater than 0.5 ft/ s. 

• five percent or less of flow in each vertical is preferred, the sum of the 2 
largest verticals may not exceed 15 percent of flow. 

• Mean depth greater than 150 percent of minimum limit of meter. 

If conditions Jrc less than ideal, measurements should be down-rated. If the conditions 
do not meet those listed above for good and arc better than those listed below for poor, 
the nwasurement should be considered f,1ir. 

If a Standard AA meter is used under the following conditions, the measurement is 
considered to be poor. 

• If mcJn depth is less than 1.0 ft (Pygmy meter should be used). 

• If mean velocity is 0.2 ft/ s or less. 

• If any two verticals have more than a combined total of 20 percent of flow . 

If a Pygmy meter is used under the following conditions, the measurement is poor. 

• If mean depth is less than 0.10 ft -- generally not accep table. 

• If mean velocity is 0.25 ft/ s or less or> 2.5 ft / s. 

• If any two vertical's have 20 percent or more of flow. 

Depth criteria for meter selection 

Field personnel select the type of current meter to be used for each discha rge 
measurement on the basis of criteria provided by the OSW (written commun., 1 995) . 
Meters arc used with caution when a measu rement must be made in conditions outside 
of the ranges of the method provided by OS\\' . Any deviations from those criteria are 
noted <md the measurement accuracy is downgraded accordingly. 

It is recommended that a change of meters not be made during a measurement in 
response to the occurrence of two or more subsections in a single measurement cross 
section that exceed the stated ranges of depth and velocity. A change of meters is 
allowed during a measurement when a very shallow overflow or secondary channel is 
measured along with a larger, deeper main cham1el. 
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Number of measurement subsections 

The spaci ng of observation verticals in the measurement section can affect the 
accuracy of the measurement (Rantz and others, 1982, p. 179). The \-VRD criteria are 
that observations of depth and velocity be made at a minimum of about 30 verticals, 
which arc normally necessary so that no more than 5 percent of the total flow is 
measured in any one vertical. Even under the worst conditions the discharge 
computed for each vertical should not exceed 10 percent of the total discharge and 
ideally not exceed more than 5 percent (Rantz and others, 1982, p. 140). 

Exceptions to this policy are allowed in circu mstances where accuracy would be 
sacri fi et•d if th is number of verticals were maintained, such as for measurements during 
rapid ly changing stage (Rantz and others, l 982, p. 174), which is presented in the 
"Flood Conditions" section of this report. Fewer verticals than are ideal are sometimes 
used for very na rrow streams (about 12-feet wide when an AA meter is used and about 
5 feet wide when a pygm!· meter is used). 

Measun·rncnt of discharge is essentially a sa mpling process, and the accuracy of 
sampling resul ts typicall!' decreasl'S marh•dly· when the number of samples is less than 
J bout 25. 

Field Notes 

Thorough d ocumentation of field observ<l tions and data-collection activities performed 
by field personnel is a necessary component of surface-wa ter data collection and 
t~nalysis . ficld personnel will record discharge measurements, on either discharge 
rnc·asu rcment forms (refer to Buchanan and Somers (1969) for the various types of 
discharge forms) or on an electronic field notebook, to ensure that clear, thorough, and 
svstematic notations arc made during field observations. Original observations, once 
\'\Titten on the note sheet, are not erased, electronic notes are \vritten over and changed 
is noted under remarks. Original data arc corrected by crossing the value out then 
wri ting the correct , ·alue . Some examples of original data on a discharge-measurement 
note shed include gage readings, d ate, time of gage read ings, depth, width of section, 
d<.•pth of meter, number of revolu tions, and time. Examples of information on a 
discharge- measurement note shed that is derived from original data, but not in itself 
original<.bt<l, include the total discharge on the fron t sheet, mean gage height, and 
mean n'loc itY. Deri,·ed data can lw craSl'd for the purpose of correction. 

It is District policy that all discharge measurements are calculated in their entirety 
before field personnel leave the field site, unless emergency evacuation is required for 
reasons of safct!· or if the measurement is being made at a site tha t does not have a 
ra ting. 

Tlw foll owing are instructions for iil ling out Discharge tvleasurement Notes Form 9-
275-f (Rev. 10-R I ). These detailed instructions are provided to improve and assure 

14 



C:\My Stulf PARKS\Moca\Sccpage Runw1rgin_seepage_run I.J<Lplan.doc 

consistency in information . It is expected that complete and thorough notes will 
improvL' efficiency when working records. 

Mcas. No.---Number measurements consecutivelv . Number measurements even if 
they are not used or arc only field estimates. Indirect measurements should also 
be numbered. 

Comp. by---Initials of person computing measurement. 

Checked by---Initials of person checking measurement. Should not be same person 
v:ho computed measu rement. All measurements will be checked. 

Sta . No.---Station number always must be included, if available. 

Line for stream name---Identify stream by name that is on the station descript ion. 

Date---Enter month, day, and year. 

Party---Lis t first initial and last name of person making measurement followed by 
(m), then name of person servicing gage followed by (g), and then name of 
person taking notes (n). 

\Vidth---Arl'£1---Vel---If measurement is all one channel, list properlv rounded 
va lues with velocity computed from area and discharge shown on front sheet. If 
more than one channel for a low-flo w wading measurement, do not list 
combined \·alues, simply note the number of channels. On high-flow 
measurements, list any overflow channels separately if appropriate. See the 
section on" Number of Measurenwnt Subsections" on w hen to include or 
exclude piers as part of the stream area. Examples of proper round ing are O.H7; 
:Hl5; 14.2; 108; l,OYO ft. 

G.H.---List the mean gage height from the Correct !vt.G.H. box under gage 
readings. If debris were removed from control or well flushed, record both 
bl'fore and after gage heights. An* can be used to footnote further explanation if 
needed. 

Disch.---List total discharge over control section. Usc a propcrh' rounded value. 
l'\amples of proper rounding are O.H7; 3.05; "14.2; 108; 1,090; .. n,soo cfs. 

Method---Proper entries arc 0.6, 0.2/ 0.8, vol., est., flume . Other methods can be 
L'xpla ined under remarks. 

No. sees---Count and record total num ber of verticals where depth and velocity 
were not<.'d. 
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G.H . change---Actual change in gage· height from time measurement began until 
meusurement ended. May need to be determined from plot on back of 
measurement note. Include + or- depending on direction of change. 

in_ hrs---Time for measurement to nearest 0.1 hour. Corresponds to G.H. change 
time. 

Susp .---Enter '''eight used for cable measurement (50c, 75c, 10Ck, etc.) or rod (R) if 
used . 

Ml'lhod coef.---Usual ly 1.0. Refer to WSP 2175 (Rantz and others, 1982, p. 13:\ 1-18, 
I :15, 170) for proper techniques to be used . 

H or. Angle coef.---If all flow is normal to the cross section, enter 1.0. If direction of 
flo vv varies, enter 11 Varies 11 or 11 noted ''. If flow angle is constant, enter coefficient 
used. 

Susp coef.---Enter 1.0 unless explained under remarks. 

l\leter No.---Enter number stamped on yoke so tha t performance of indiYidual 
nwter mav be tracked . 

Type of meter. ---Either AA, Pyg, orvt or flume. 

Datl' rated .---Enter 11 6/ 99" if s tandard table of June 1999 is used, otherwise the date 
the n1eter was ra ted. 

Tag checked .---Meosure and record here the spacing of any tags set for high-water 
measurement. T<1g spacing is usually referenced to the center-l ine of the meter 
cups wi th tension on the cable. Check sp<King before and after each 
nwasurement. 

Mete r __ ft. above bottom of wt.---Entcr distance from bottom of weight to 
n·nll'rline of meter cups. Use 0.55 or 0.60 w hichever is closest, 0.90 or 1.0 
\\'hiche\·er is corn.'ct. Distance will change with weight used, so measure to 
L'limin<lk later doubts . 

Spin before meas __ after_---Document satisfactory condition of meter by 
nnt ing time of recent spin test or OK. Before each measurement, inspect meter 
fo r d ents and / or fouled pivot, and spin cups to be sure that cups do not wobble 
e:xcessivcl}· and that the}· stop slow!\·. The NUC or PC is responsible for seeing 
that all meters are in cond ition to make accurate measurements and the 
prucedu res that the NUC has implemented are followed. See section 
" Acceptable Equipment" for District spin test policy. 
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!\'leas plots---Leave blank if control is very unstable. Enter percent plus or minus to 
the curren t rating if control is stable. All measurements should be plotted on 
fie ld curves in order to evillua tt• trends and determine need for check 
nlt'.lSU rcmcn ts. 

I .cvcls obtnined---Enter yes if leve ls were run, leave blank othenvise. 

GAGE READINGS: 

Time--- I ,is t time of first outside gage read ing made before entering gage, changing 
the control, or making the discharge measurement. List time for first inside 
read ing of recorders, tapes, and dials. List time for resetting of recorders. Lis t 
start and finish tirnes for measurement. List time of final gage read ings. Be sure 
to read outside gage. List any other times needed to determine mean gage 
height of measurement. Time is listed as HHMM using mili tary time. See the 
section "Gage Height Records and Time Changes" on time procedures. 

Blank col umn---To be used for actual reading of inside staff in stilling well or any 
other rending not hm·ing its own labeled column. Column should be labeled 
"Well" if wel l rt'<ld ing is made. 

Inside---For stilling \\·ell, list tape rt•ading; for pressure system, list dial re,1ding, or 
reado ut. 

ADR--- Digita l reading from dial or punch. Dial and punch readings should be the 
same, explain if different or reset . 

11DR or similar recorder--- Record observed value. 

Graphic---Pen reading. 

Ou tsid e---Read this gage on arriva l, and before leaving. Remember this is the 
reference gage for a transducer, and indicates if there is communication to a 
stillinr, \\'ell. Read aga in if there is a change due to purging or flushing. 

\Veighted rv1.G.H.---Determined from gage height change during measurement. 
This procedure is described in Rantz and others (19H2, p. 170-173). 

G.H. Correc tion---! .is t if correction needed. 

Correct l'vl.C.H.---Cage height for nwasurenwnt. Should be ini tia !t•d by person who 
checks measurement against gage heights stored in J\DAPS, to indicate 
,1grcement with final determination. 

W i\TER QUALITY tviEASUR EMENTS 
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No __ YL s __ Time __ ---Check if wa ter quality measurement was made or not, 
it yes entL r time. 

Samples Collected 

No __ Yes __ Time __ ---Check if water quality sam ples were collected or not, if 
\"L'S enkr time. 

I\ 1L'thod Usvd 

EDl __ EWI __ Other __ ---Check the method used to collect the water quality 
sa mple was equal-discharge-increment (EDI), equal-width-increment (EWI), or 
other. The most complete discussion of sampling techniques is found in 
Ed,,·ards and Glysson (1988). 

SED IMENT SAMPLES 

No __ Yes __ Time __ ---Check if sediment sam ples were collected or not; if yes, 
L'nter tinw. 

TVkthod Used 

EDI F\VI Other __ ---Check the method used to collC'ct the sediment 
sa mple was equ<ll-discharge-increment (EDI), equal-width-increment (EWI) or 
other. The most complete discussion of sampling techniques is found in 
Edwards and Gl\'sson (19HH). 

131 01 .OGIC/\ 1, SAMPLES 

Yes __ No __ Timc __ Type __ --- Check if biological samples were collected 
or not; if vcs, enter time and type of sample. 

Check bar found---For usc with wire-weight gage. List elevation of chC'ck bar to 
the nearest thousand th, once per visi t. If the bar reading is changed, note the 
new reading to the nearest thousandth and the time. 

Wad ing, cable, etc.---I ndicate type of measurement and location of measurement 
section relative to gage. 

Measurements rated--- Either circle or underl ine one ra ting only. No combined 
ra ting such as "fair to poor" should be used. 

Flow---Describe flow conditions (smooth, turbulent, eddies, standing waves, 
dunes etc.). 

Cross section---Describe measurement section (sand, cobbles, boulders, bedrock 
concrete, d e.). 

IS 
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Con trol---Describe w hat control is composed of, section or channel, presence of 
dritt, \'egetation, an~· change since prc·\·ious \' isi t, any change made currently 
th,lt might change gage height at this stage or later. It is critical that this 
description be made at every vis it . 

CdgL' llperating---OK or yes, if operating properly; if not, say no and explain in 
1\U\IARKS. 

\\lea ther---Describe weJ thcr cond ition and document any inclemen t type such as 
high wind, rain, or heavy snow. 

Jntilkc/orifice cleaned---Yes or no. If gage height chilnged due to cleaning, 
describe under remarks. 

i\ir __ °CC0 __ Watl'r _ _ 0 0ii; __ ---List Ji r and water temperatures to nearest 
h<.1lf degree Celsius, <md the time the reading was made as HHMM using 
militarv time. 

Record removed---Yes or no. 

Extreme indicator---List max and min pmk ind icator clip read ings. Show gage 
height before appl~;ing constants ilnd constants on chart, digital leader, or 
me<l s u renwn t. 

Nitrogen Tank __ Feed---List pressures from gages on tank. 

Bbl ra tt•---Count and list number of bubbles in one m inute. 

CSG checked_Stick reading---List readings for crest-stage gages as needed to 
describe which gage read and what read ing was. Stick read ing should be noted 
and then added to pin elevation to obtain finil l CSG reading. Indicate if marks 
are good or fair or not reliable. Be sure to clean marks off stick and record CSG. 
If none, ent(• r NONE. 

Observer---Usually blank, but any discussion with an observer should be noted 

HWM---Record marks in stilling well (check silt level at same time) and then wipe 
off inside staff and/ or well near staff so that next peak will leave new marks. 
Use hand or string level to record ilny ou tside marks near gage for peak since 
las t \'isi t. Check against recorded peak and determine reason for any difference, 
if possible. If any record was lost since last visit, observe chJnncl to determine 
recent flmv range. If no marks can be found near gage, flag or otherwise mark 
H\\'l\1s upstream and downstream to be leveled to later. If no marks or 
ind ic,l tions of high flow are found , record NONE. 
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Rl•marks---Document any comments that may relate to record computation or 
~'l'ne ral safetv. ,--, . 

G. II. of zero flow---If required, the PZF should be recorded each time it can be 
<ICCu rn tdy and safely determined at most naturnl si tes. PZfs on streams that go 
dry are especially important (Rantz and others, 1982, p. 146). 

Measurement Checking 

I . Each trained person making discharge measurements is solely responsible for 
completely and accurately fi lling out the 'front sheet', and the computational 
accuracv of the measurement. 

2. Someone other than the person who computed the measu rement will check every 
measurenwnt afte r each trip. The checker is expected to check the following: 

a. Section velocity and section area, not done for electronically computed 
measurenwnts. 

b. Summation of width area, and discharge, not done for electronically 
computed measurements. 

c. Determination of mean gage height. 

d. Recompu ted sum of partial areas and d isch<~rges. 

1. 1\s pa rt of annual computation of records, the checker will check the 
determination of mean gage height with possible datum changes and compa rison 
to recorded gage heights. 

4. Deficiencies found in the content, accuracy, clarity, or thoroughness of field notes 
an· identi fied vvith colored pencil and communicated to fi eld person making the 
nwasurement by oral means . The deficiencies are remedied by providing specific 
instructions bv the PC to ind ividuals who fa il to record notations that meet USGS 
and District standards. 

Notations associuted w ith miscellaneous surfuce-wa ter data-collection activities a re to 
be documented on il dischurge measurement form. All miscellaneous notes are required 
to include, at minimum, initials ilnd last name of field -party members, date, time 
associatL>d with observiltions, purpose of the si te visit, gage readings, gugc operation, 
,1nd cont rol. 

Acceptable Equipment 

Equipment used for the nwasurement of surfuce-water d ischarge must be approved by 
the ProjL·ct Chief and meet all WRD und District requirements for accuracy and 
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suitabi lity . 1\n array of acceptable equipment for measuring discharge includes current 
meters, timers, wad ing rods, bridge cranes, tag lines, and others (Rantz and others, 
·1 982, p. 82; ,md Smoot and Novak, 1968). Although an official list of acceptable 
equipment is not available, Buchanan and Somers (1969), CJ rter and 0Jvidian ("l 968), 
and Ed\·\'ards and Glysson (1988) discuss the equipment used by the U.S. GeologicJI 
SurYe\·. 

The meters most commonly used by District personnel for measuring surface-water 
discharge are the Pr ice AA current meter and the Price pygmy current meter. Methods 
foliO\·ved by District personnel for inspecting, repairing, and cleaning these meters are 
described in Smoot and Novak (1968, p. 9), Rantz and others (1982, p . 9:1), and 
Buchzman <ll1d Sonwrs (1969, p. 7). 

The ultimate responsibility for the good condition and accuracy of a current meter rests 
with fie ld person who uses it (OS\V Memorandum 89.07 
http: // water.usgs.gov /admi n / memo/SW /sw89.07.html) . !\ timed spin test made a 
fL.,,. m inutes before a measu rement does not ensu re that the meter will not become 
damaged or fou led during the measurement. Field personnel must assess apparent 
changes in velocity or visually inspect the meter periodically d uring the measurement 
to ensure that the meter continues to rem,1in in proper operating condition. 

Electronic Measurements 

If an AquaCalc-type instrument is used, the current meter must be equipped with 
either a magnetic or optic head. The AquaCalc-type instruments will not be used 
with current meters equipped with a cat whisker. 

Spin tests 

It is District pol icy that spin tests are required for each field tr ip. Spin-test results are 
documentl'd in a meter log for each instrument by the hydrographer responsible for the 
meter. This log is part of the archived data of \VRD (Office of Surface Water 
nwmorandum 89.07 http://water.usgs. gov/admin/memo/SW /s\v89.07.html) Jnd 
should be kept in the office. Repairs are mJde to meters when deficiencies are identified 
through the spin test or inspection. 

At least prior to the first discharge measurement of each day, field personnel are 
required to do a timed spin test (in office, field vehicle, or motel) and note it on the 
discharge measurement note. AcceptJblc times for a spin test are given in table :i. 
Thc•rcJflL'r, fil'id personnel will inspect tlw meter before and after each measurement to 
sec that tlw meter is in good condition, that the cups spin freely, and the cups do not 
come to an abrupt stop. Descrip tive notations arc made a t the appropriate location on 
the field-notL' sheet concerning the meter condition, such as "OK" or "free" or other 
such comnwnts for these subsL'quent checks d uring the day. 
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Tobie 2. Spin test lnn1ts 

Meter Normal Min imum for 
(minutes) field operation 

(minutes) 
T ype A. AA ..t 1.5 
Icc. Vane 
Pvgmy 

' _, 

1.5 
1.5 
0 . 5 

Care and Maintenance 

The care and maintenance of vertical-axis current meters (AA and pygmy) is required to 
keep the meter in the same good condition as when it was obtained from the 
manufacturer or was reca li bra ted. Cleaning, adjustment, and repair maintain this 
cond ition. OSW Memorandum 99.06 
http:/ I ,,·ater.usgs.gov /admin/ memo/SW / sw99.06 .html supplements the instructions 
found in T\VRI, Book 8, Chapter B2, Calibration and maintenance of vertica l-axis type 
cur rent meters (Smoot and Novak, 196R). 

After a dav of use in the fidd 

I. The pi vot and contact-chamber cap should be removed to clean and lightly oil 
upper and lovver bearing surfaces wi th current-meter oil. (Do not usc "3-in-1" ty pe 
oil, which becomes gummy when c·xposed to wdter.) 

2. The· bearing surfaces should be examined for '"'car or damage, especially the 
pivot point. The pivot should feel sharp, as opposed to rounded or dull. It should 
no t have a burr detectable visually or to the fingernai l, a magnifying glass is 
helpfu l for the visua l inspection. 

3. The pivot should be replaced if needed and the adjustment of the cat whiskcr(s) 
checked . The cat whiskers should touch lightly to give a distinct signal and to 
minimize drag. Any old-style cat whiskers \vi th beaded contacts should be 
removed and replaced with the currently available ca t ·whiskers, which have no 
bead . The penta-count mechanism should be operating freely with no indication 
of binding or misalignment. 

4. After replacing the contact-chamber cap, the meter should be spun to observe that 
it is opL•ra ting properly. This should not necessarily be a timed spin test, but the 
meter should be obseJTcd as turning freely, coming to a smooth and gradual stop, 
and not rotating with a discernibil• wobble. If one of these conditions is observed, 
or some other malfunction or da mage is noted, further adjustment or repa ir is 
requ ired to ensure proper operation before the meter is used again. 
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:J. During the day, before making a discharge measurement, the meter should be 
inspected for damage, fouling, and water on the bearing surfaces. (When 
inspecting for water, look for a milky emulsification of oil and water on the lower 
bearing and pivot and droplets of water in the contact chamber.) If water is found 
on the bc<Hing surfaces, they should be dried andre-oiled, because the presence 
of \Vater on these surfaces will affect the lubricant viscosity, significantly 
changing tlw performance of the meter. The lower bea ring is probably more 
,·u lnerabll' to the cntr,mce of wt1ll'r. 

After each field trip 

Tlw meters used should be completely disassembled, inspected, and cleaned 
Repairs should be made if needed. 

Low-Flow Conditions 

Streamflm"' conditions encountered by District personnel during periods of ltmr flm"' 
arc typically quite different from those encountered during periods of medium and 
high flow. Low-flow discharge measu rements are made to define or confirm the lower 
portions of stage-discharge relations for gaging stations, as part of seepage runs to 
identify channel gains or losses, and to hl'ip in the interpretation of other associated 
data . J\dditionlllly, low-flovv measurements are mllde to define the relation between 
low-flow cha racteristics in one basin and those of a nearby basin for which more da ta 
arc a\"t1ilablc (OSW l'vlemorandum 85.17 
http : I/ \\"ater. us~S.~ll\' I ad min/ memo /S\V I S\\·85.17.html). 

In many s itua tions, low flows are associated wi th factors that red uce the accuracy of 
discharge measurements. These factors incl ude algae growth that impedes the free 
movement of current-meter buckets and larger percentages of the flow moving in the 
narrow spaces between cobbles. When na tural conditions are in the range considered by 
the fi eld person nel to be undependable, the cross section is physically improved fur 
measurement by removal of debris or lc.uge cobbles, construction of dikes to reduce the 
amount of non-flowing water, or other such efforts (Buchanan and Somers, 1969, p . 39). 
After modification of the cross section, the flow is allowed to stabilize before the 
d isch, rgc measurement by current mctl'r or flume is initiated . 
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Cold-Weather Conditions 

Surface-wakr activities in this District include making streamflow-discharge 
measurements during cold weather conditions . Cold temperatures, wind, snow, and ice 
C<1n creak d iff iculties in collecting data . These factors also can create dangers to field 
person nel (WRD Pol icy Memorandum 2000.03 
ht tp:// wvvwoper.er.usgs.gov / memos/ wrd / \vrdpolicy00.03. h tml). The h ighes t 
priority in collecting streamflow data d uring winter periods is employee safet~· . 

Measurement of Temperature 

Field measu rements of temperature should include both an air temperature reading and 
a water temperature reading that represents the mean temperature of the stream. 

The hvo devices used in measuring temperature arc the alcohol thermometer and the 
thermistor. The thermometer is the most widely used device for temperature 
measurements. 

Before any· temperature readings a rc mnde, inspect the thermometer to be certa in the 
column is not separa ted, the bulb is clean, and the protec tive case is free of sand and 
(or) debris . These facto rs can have a pronounced effect on temperature readings. 
lkc.1Use the thcnnomekr is easily broken, it is also advisable to carry extra 
the rmometers of equal quality as spares. 

Acceptable Equipment 

Both the general purpose hand thermometers and thermistors should be checked or 
calibr<lted against a certified thermomctl'r meeting specifications of the Nationa l 
Institute of Standards and Technology (N IST) to C1 minimum of two temperatures: 0 
degree Celsius (°C) and room temperature. Calibrated thermometers and thermistors should 
bl' marked told the user know user know if it has been calibrated (th is can be done by 
usi ng red fingerna il polish) . 

General purpose thermonH: tl'rs found to be more than 0.5°C in error should not be 
USl'd . 

Air Temperature 

Air temperature readings should be made using a dry thermometer placed in a shaded 
area protected from strong winds but open to adeyuate air circulation. Avoid areas that 
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mav have rad iant heat effects such as near metal walls or sides of vehicles. Allow the 
thermometer to equilibrate 3 to 5 minutes before recording the temperature. Record the 
temperature to the nearest 0.5°C and the time of day that the measurement was made. 

Water Temperature 

\ \',1k r kmpt·rature should be made in such a manner as to represent the mean 
ll'm peraturc of the stream at the time of observation. To make this measurement, 
sus pemC place, or hold a thermometer in the main flow of the stream. Shade the 
thermometer to pre\·ent erroneous read ings caused by direct solar radiation . The 
thermometer should be immersed in the stream for a minimum of 1 minute prior to 
making mc'<lsurements . (Thermistor probes should be immersed for a minimum of 3 
rnin utes if the thermistor is an integral part of a combination probe such as is the case of 
tlw d issolved ox\·gL'n probe.) Record the temperatu re to the nearest 0.5°C zmd llw time 
of d<l\' that the 11lt'clSLi rL'Il1l'lll \\·as lll<h.lc . 

Measurement of Specific Conductance 

Conductance is the reciprocal of resistance in ohms, and is a measure of the capacity of 
\'\'<l ter or other substance to conduct an electrical current. Specific conductance is the 
conductance corrected to 25 degrees Cclsi us and is reported in m icrosiemens per 
n~ntimetL' r (pS•cm) at 25 °C. Specific conductance ind ica tes the cmKt'ntrat ion of dissolved 
~Plids in w<J tcr. 

Acceptable Equipment 

There a re many conductivity meters available on the market. All meters come with . -
operating instructions and users should be totally familiar with these instructions. 

Cond uctivity elech·odes must be clean to produce accura te results. Electrodes should be 
clea m'd thoroughly before and after a measurement is made. In most cases, thoroughly 
ri nsing electrodL' with deionized water, after use, will keep the electrode clean. 
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