Stream: Apishapa River
Executive Summary

Water Division: 2
Water District: 18
CDOWH#: 28945

Segment: Headwaters to Herlick Canyon Creek

Upper Terminus: Headwaters in the vicinity of
Latitude: 37° 21’ 12.8”N Longitude: 105° 01’ 00.7"W

Lower Terminus: Herlick Canyon Creek
Latitude: 37°19’ 34.4”N Longitude: 104°57° 04.6"W

ISF Recommendation: 2.85 cfs (04/15 — 06/30)
2.00 cfs (07/01 — 07/31)
1.10 cfs (08/01 — 10/31)
0.75 cfs (11/01 — 04/14)




‘ Colorado Division of Wildlife
m Apishapa River g 02 04 2.8 1.2 tgliles
CDOW ID = 28945

Figure 1. Map of the Apishapa River ISF segment and existing water rights in the vicinity.

The information contained in this report and the associated instream flow file folder forms the
basis for the instream flow recommendation to be considered by the Colorado Water
Conservation Board (Board). The investigations related to this instream flow recommendation
were initiated prior to the statutory merging of two divisions within the Colorado Department of
Natural Resources; in 2011, the Division of Wildlife and the Division of Parks and Outdoor
Recreation merged to form Colorado Parks and Wildlife (CPW). It is CPW staff’s opinion that
the information contained in this report is sufficient for the Board’s staff to initiate an instream
flow appropriation and address the findings required in this ISF statutes and Rule 5(i) of the
Instream Flow Rules.

The State of Colorado’s Instream Flow Program and Natural Lake Level Program (ISF/NLL
Program) was created in 1973 when the Colorado State Legislature recognized “the need to
correlate the activities of mankind with some reasonable preservation of the natural
environment” (see 37-92-102 (3) C.R.S.). The statute vests the Board with the exclusive
authority to appropriate and acquire instream flow and natural lake level water rights. In order to
encourage other entities to participate in Colorado’s ISF/NLL Program, the statute directs the
Board to request instream flow recommendations from other state and federal agencies. CPW is
recommending this segment of the Apishapa River to the Board for inclusion into the ISF/NLL



Program. The Apishapa River should be considered for inclusion into the ISF/NLL Program,
because it has a natural environment that can be preserved to a reasonable degree with an
instream flow water right.

CPW is forwarding this stream flow recommendation to the Board in order to meet our statutory
charge “... that the wildlife and their environment are to be protected, preserved, enhanced, and
managed for the use, benefit, and enjoyment of the people of this state and its visitors ... and
that, to carry out such program and policy, there shall be a continuous operation of planning,
acquisition, and development of wildlife habitats and facilities for wildlife-related opportunities”
(See §33-1-101 (1) C.R.S.). CPW’s Strategic Plan states “[h]ealthy aquatic environments are
essential to maintain healthy and viable fisheries, and critical for self-sustaining populations...
by protecting and enhancing the quality and quantity of aquatic habitats.”

The subject of this report is a segment of the Apishapa River beginning at its headwaters and
extending downstream to Herlick Canyon Creek. The proposed segment is located southwest of
the Town of Aguilar. The proposed segment is on a mixture of public and private lands (see
Land Status Review table, below). The recommendation for this segment is also discussed
below.

Land Status Review

Approximate | Approximate Land Ownership

Upper Terminus Lower Terminus | Total _I_ength % Private % Public
(miles)
Headwaters Herlick Canyon 4.2 50% 50%:+
Creek

+ = 100% of the public lands are managed by the USFS.

Instream Flow Recommendations

CPW is recommending 2.85 cfs, summer, and 2.0 cfs, winter, based on data collection efforts.
This recommendation is based on the physical and biological data collected to date and does not
incorporate any water availability constraints.

e 2.85 cubic feet per second is required to maintain the three principal hydraulic criteria of
average depth, average velocity, and percent wetted perimeter.

e 2.00 cubic feet per second is required to maintain two of the three principal hydraulic
criteria.

The numeric flow recommendations resulting from this modeling effort are within the
confidence interval produced by the R2ZCROSS model (see Table 1).

Biological and Field Survey Data

In August of 2010, CDOW personnel collected stream cross section information and all other
data needed to quantify the instream flow needs for this reach of Apishapa River. The Apishapa
River is classified as a small stream (between 10 to 19 feet wide). From a natural environment
standpoint, the Apishapa River basin as a whole supports a very diverse fishery - the lower
reaches of the stream (downstream of this ISF segment) supports populations of black



bullhead*(Ameiurus melas), common carp (Cyprinus carpio), flathead chub** (Platygobio
gracilis), fathead minnow (Pimephales promelas), longnose dace (Rhinichthys cataractae),
plains killifish* (Fundulus zebrinus), red shiner (Cyprinella lutrensis), sand shiner* (Notropis
stramineus), green sunfish* (Lepomis cyanellus), central stoneroller* (Campostoma anomalum),
white sucker* (Catostomus comersonii) (*= native fish, **= species of concern). At the time of
the 2010 field survey, it was CDOW’s intent to collect fisheries information for the headwaters
of Apishapa River because we do not currently have fisheries data within the ISF segment.
Unfortunately, an equipment malfunction prevented this from occurring but personal
communication with Mark Uppendahl (2016) confirmed that at the time of the 2010 field visit,
brook trout (Salvelinus fontinalis) were observed in the creek. To further substantiate this visual
data, we have examined data from similar nearby streams, and it is our professional opinion that
even if we did not have this observational information, there is sufficient information to suggest
that this stream segment would likely support populations of both brook trout and brown trout
(Salmo trutta).

Field Survey Data

CPW staff used the R2ZCROSS methodology to quantify the amount of water required to preserve
the natural environment to a reasonable degree. The R2ZCROSS method requires that stream
discharge and channel profile data be collected in a riffle stream habitat type. Riffles are most
easily visualized, as the stream habitat types that would dry up first should streamflow cease.
This type of hydraulic data collection consists of selecting a site based on a reconnaissance of the
area, surveying the stream channel geometry and slope of the water surface, and measuring the
stream discharge. Appendix B contains copies of field data collected for this proposed segment.

Biological Flow Recommendation

The Board staff relies upon the biological expertise of the cooperating agencies to interpret
output from the R2CROSS model data collected to develop the initial, biologic instream flow
recommendation. This initial recommendation is designed to address the unique biologic
requirements of each stream without regard to water availability. Three hydraulic variables-
average depth, percent wetted perimeter, and average velocity are used to develop biologic
instream flow recommendations. CPW has determined that maintaining these three hydraulic
parameters at adequate levels across riffle habitat types, aquatic habitat in pools and runs will
also be maintained for most life stages of fish and aquatic invertebrates (Nehring 1979; Espegren
1996).

For this segment of stream, two data sets were collected and the results are shown in Table 1
below. Table 1 shows who collected the data (Party), the date the data was collected, the
measured discharge at the time of the survey (Q), the accuracy range of the predicted flows
based on Manning’s Equation (240% and 40% of Q), the summer flow recommendation based
on meeting all three hydraulic criteria, and the winter flow recommendation based upon only two
of three hydraulic criteria.

Table 1: Data
Party Date Q 250%-40% Summer (3/3) Winter (2/3)
CDOW 8/04/2010 3.79 95-15 2.90 1.10%




CDOW 8/04/2010 4.89 12.2-2.0 2.80 2.00

CDOW = Division of Wildlife (now Colorado Parks and Wildlife) R = Outside of R2X Accuracy Range

Biologic Flow Recommendation

The summer flow recommendation is the flow that meets all three hydraulic criteria provided
that this flow is within the accuracy range of the model; from this data collected on the Apishapa
River, the summer flow recommendations range from 2.8 cfs to 2.9 cfs. Similarly, the winter
flow recommendation is the flow that meets two of three hydraulic criteria. Only one of the
R2CROSS runs had a winter flow recommendation within the accuracy range of the model; the
flow that meets the two criteria is 2.0 cfs. Averaging the summer flow recommendations that fell
within the accuracy range of the model resulted in a summer flow recommendation of 2.85 cfs
(See Table 1); since only one value for winter was in-range, the winter flow recommendation is
2.0 cfs.

Hydrologic Data

The CPW staff conducted a preliminary evaluation of the stream hydrology to determine if water
was physically available for an instream flow appropriation. The hydrograph below was derived
from data collected by the USGS stream gage for Cucharas River at Boyd Ranch, near La Veta,
CO (#07114000), which has a drainage area of 56 square miles and 47 years of data (1934 —
1981) (See Figure 2 below and Gage Summary in Appendix C) and by the USGS StreamStats
Water Resources Web Application Program (see
http://water.usgs.gov/osw/streamstats/index.html ). The total drainage area of this ISF segment of
Apishapa River is 6.0 square miles (Figure 2); the USGS gage data was adjusted for this
reduction in drainage basin area. Table 2 (below) displays the estimated flow of the Apishapa
River at the lower terminus of the instream flow reach in terms of a percentage of exceedence.
Figure 3 (below) shows the median flow data from the Cucharas River Gage, the StreamStats
results, and the ISF recommendations as modified based on initial water availability
considerations.



http://water.usgs.gov/osw/streamstats/index.html
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Table 2: Estimated streamflow for Apishapa River

Apishapa River Drainage Area =56 miles
January February March April May June July August September  October  November December
1% 133 171 2.36 12.86 30.01 28.40 12.04 5.14 2.89 2.46 2.14 1.61
5% 118 118 171 7.18 22.14 19.93 6.96 3.64 2.14 1.82 161 1.29
10% 1.02 0.99 1.39 4.82 18.25 15.86 5.79 3.00 1.71 1.39 1.29 1.18
20% 0.91 0.90 1.18 3.11 12.11 11.57 4.29 2.46 1.50 118 1.07 0.96
50% 0.74 0.75 0.86 1.71 5.14 5.89 2.46 1.50 1.02 0.96 0.87 0.75
80% 0.59 0.59 0.69 0.98 2.14 2.46 1.39 0.94 0.75 0.66 0.68 0.62
90% 0.51 0.57 0.60 0.83 1.29 1.82 1.07 0.75 0.56 0.55 0.60 0.51
95% 0.47 0.54 0.56 0.70 0.91 1.39 0.83 0.60 0.44 0.49 0.54 0.47
99% 0.35 0.41 0.47 0.59 0.75 0.75 0.35 0.40 0.34 0.41 0.41 0.33
Apishapa River - Streamstats Mean Flow Drainage Area =122
January February March April May June July August September  October ~ November December
[ 11 | 10 [ 10 [ 26 [ 49 | a0 [ 19 [ 16 [ 12 [ 11 [ 10 1.0

Green indicates flow greater than summer flow recommendation and Yellow indicates flow greater than winter flow recommendation
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Figure 3. StreamStats hydrograph with median flow hydrograph from Cucharas River gage and ISF
recommendations as modified based on water availability.

Table 2 shows that the summer flow recommendation of 2.85 cfs is available at least 50% of the
time for the months of May through June. The winter flow recommendation of 2.0 cfs is not
available for any of the winter months. Based on CPW’s preliminary water availability analysis,
the summer recommendation was reduced to 2.0 cfs for July and 1.1 cfs for August, September
and October. The winter recommendation had to be reduced to 0.75 cfs for the entire low flow
season (November through mid-April). In summary, after incorporating the above water
availability constraints, the original instream flow recommendation was modified as follows:

2.85 cubic feet per second is recommended from April 15 through June 30;
2.00 cubic feet per second is recommended from July 1 through July 31;

1.10 cubic feet per second is recommended from August 1 through October 31;
0.75 cubic feet per second is recommended from November 1 through April 14.

However, if additional water is determined to be available in the future, CPW would recommend
appropriating the additional water up to the recommended flow amounts to preserve the natural
environment to a reasonable degree. Otherwise, the above modified flow regime should be
adequate to preserve the natural environment in the Apishapa River to a reasonable degree.

Existing Water Right Information

CPW staff has analyzed the water rights tabulation and will consult with CWCB staff and the
Division Engineer’s Office (DEO) to identify any potential water availability problems due to
existing diversions. Preliminary review of Division of Water Resources records indicate that
there are not any existing surface water diversions located within this reach of Apishapa River.



COLORADC WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Apishapa River - #2
XS LOCATION: 37 20' 26.0" 104 59' 29.2"
XS NUMBER: 080410_x2
DATE: 4-Aug-10
OBSERVERS: UPPENDAHL
1/4 SEC: o
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: 0
WATERSHED: 0
DIVISION: 0
DOW CODE: 0
USGS MAP: 0
USFS MAP: H]
SUPPLEMENTAL DATA *** NOTE ***
Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99599
CHANNEL PROFILE DATA
SLOPE: 0.03382353
INPUT DATA CHECKED BY: ..o DBATE e

ASSIGNED TO: ..o scnmererermnssmsssssssseneed AT B



STREAM NAME:

Apishapa River - #2

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: 37 20" 26.0" 104 59'29.2"
XS NUMBER: 080410_X2
# DATA POINTS= k1)
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
TS 0.00 6.40
BS 0.01 6.57
1.00 6.73
200 6.82
1GL 3.00 7.01
SWi 3.30 772 0.00 0.00
4.00 8.06 0.30 0.00
4.50 8.16 0.40 0.67
5.00 a.11 0.35 2,02
5.50 8.16 0.40 1.92
6.00 8.06 0.30 2.30
6.50 8.16 0.40 1.85
7.00 a.16 0.40 2
7.50 a.16 0.40 2.87
8.00 8.16 0.40 270
8.50 7.96 0.20 278
9.00 am 0.25 208
9.50 7.9 0.15 1.93
10.00 a0 0.25 1.16
10.50 8.16 0.40 0.42
11.00 8.26 0.50 117
11.50 8.36 0.60 0.60
12.00 8.16 0.40 0.40
12.50 821 0.45 0.45
13.00 8.06 0.30 0.30
13.50 816 0.40 0.40
14.00 a1 035 0.35
14.50 7.96 0.20 0.20
15.00 7.86 0.10 0.10
15.50 7.86 0.10 0.10
SWL 15.80 7.80 0.00 0.00
16.00 7.67
16.70 718
1GL 17.50 7.07
18.50 6.82
BS 22.00 6.60
TS 22.01 6.41
TOTALS mermememmmees -

WETTED WATER AREA Q %Q
PERIM. DEPTH {Am) (Qrn} CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 00%
0.00 0.00 0.00 0.0%
0.78 0.30 0.18 0.00 0.0%
0.51 0.40 0.20 0.13 2.7%
0.50 0.35 0.18 0.35 7.2%
0.50 0.40 0.20 .38 7.8%
0.51 0.30 0.15 0.35 7.1%
0.51 0.40 0.20 0.37 7.6%
0.50 0.40 0.20 .40 8.2%
0.50 0.40 0.20 0.57 11.8%
0.50 0.40 0.20 0.54 1.1%
0.54 0.20 0.10 0.28 5.7%
0.50 0.25 0.13 0.26 5.3%
0.51 0.15 0.08 0.14 3.0%
0.51 0.25 0.13 0.15 A.0%
052 0.40 0.20 0.08 1.7%
0.51 0.50 0.25 0.29 6.0%
0.51 0.60 0.30 0.18 A%
0.54 0.40 020 0.08 1.6%
0.50 0.45 ¢.23 0.10 2.1%
052 0.30 0.15 0.05 0.9%
0.51 0.40 0.20 0.ce 16%
0.50 0.35 0.18 0.06 1.3%
0.52 0.20 0.10 0.02 0.4%
0.51 0.10 0.05 0.01 0.1%
0.50 0.10 0.04 0.00 0.1%
0. 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
12.83 0.6 4.02 488 100.0%
(Max.)
Manning's n = 0.1038
Hydraulic Radius= 0.31335721



STREAM NAME: Apishapa River - #2
XS LOCATION: 37 20' 26.0" 104 59' 29.2"
XS NUMBER; 080410_X2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
4,02 4,01 0.1%

7.51 4,02 7.21 79.3%
7.53 4.02 6.95 72.9%
7.55 4.02 6.69 66.4%
7.57 4.02 6.43 60.0%
7.59 4.02 6.17 53.6%
7.61 4.02 5.92 47.2%
7.63 4.02 5.66 40.8%
7.865 4.02 541 34.5%
7.67 4.02 5.15 28.1%
7.69 4.02 4.80 21.8%
.M 4.02 4.54 15.5%
172 4,02 4,52 12.4%
7.73 4,02 4.39 9.2%
7.74 4.02 427 6.1%
7.75 4.02 4.14 3.0%
7.76 4.02 4.01 -0.1%
7797 4.02 3.89 -3.2%
7.78 4.02 .77 -6.3%
7.79 4.02 J.64 -8.4%
7.80 4.02 3.52 -12.5%
7.81 4.02 .40 -15.5%
7.83 4.02 3.15 -21.6%
7.85 4.02 2.9 -27.6%
7.87 4.02 2.68 -33.4%
7.89 4.02 245 -39.0%
7.0 402 223 -44 5%
7.93 4,02 20m -50.0%
7.95 4,02 1.80 -55.2%
7.97 4.02 1.60 -60.3%
7.90 4.02 1.40 -65.1%
8.01 4.02 1.22 -69.6%

WATERLINE AT ZERO

AREA ERROR = 7.760



STREAM NAME: Apishapa River - #2

XS LOCATION: 37 20" 26.0" 104 59 29.2"
XS NUMBER: 080410_X2 Constant Manning's n
*GL" = lowest Grassline elevation corrected for sag
STAGING TABLE *WL* = Wateriine corrected for variations in field measured water surface elevations and sag
DISTTO TOP AVG. MAX, WETTED PERCENT HYDR AVG
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
{FT} (FT) FT) {FT) (SQ FT) (FT) {%) {FT) {CFS) (FT/SEC)
*GL* 7.07 14.47 091 129 13.15 1543 100.0% 085 312 237
7.1 1417 08’ 125 12 58 15.10 97.8% 0.83 2034 233
718 13.79 o.88 1.20 1189 14.68 85.1% 0.81 2719 2.28
721 1357 083 1.15 11.20 14.42 93.5% 0.78 2483 2.22
7.26 13.48 0.78 1.10 10.53 14.28 92.5% 0.74 2262 215
7.34 13.39 074 1.05 0.88 14,14 81.8% 0.70 2040 207
7.38 13.30 0,89 1.00 8.19 14.00 80.7% 0.66 1827 1.99
741 13.20 0.65 0.85 a8.53 13.88 89.8% 0.62 18.24 1.0
7.48 1311 060 0.80 787 13.72 88.9% 0.57 14.30 1.82
7.51 13.02 0.55 0.85 7.2% 13.58 B88.0% 0.53 12.48 1.73
7.56 12.93 0.51 0.80 8.57 13.43 87.0% 0.49 1073 1.63
7.61 12,83 0.46 0.75 5.82 13.28 86.1% 0.45 2.10 1.54
7.66 12.74 0.41 0.70 5.28 13.15 85 2% 0.40 7.57 143
7.7 1264 0.37 0.65 485 1301 84.3% 0.36 g.18 1.33
WL 7.76 12.48 0.32 0.60 4,02 12.81 83 0% o 4.89 122
7.81 1227 .28 0.55 3.40 1257 81.5% 0.27 3.74 1.10
7.66 11.41 0.24 0.50 280 1.7 75.8% 0.24 2.83 1.01
7.91 11.07 |2:20} 0.45 2.23 1.34 73.5% 0.20 > 1.99 0.6g}
7.96 1022 0.17 0.40 1,70 1047 67.68% 0.16 1.34 0.78
8.01 882 0.14 0.35 1.22 802 58.5% 0.14 0.85 0.70
8086 828 0.10 0.30 080 B43 '54 ffl 0.09 0.44 0.55
a1 565 0.06 0.25 0.43 6.77 43.8% 0,06 0.18 0.42
8.18 2.18 0.08 0.20 017 224 14.5% 0.07 0.08 047
a1 1,13 0.08 0,15 0,08 1.17 7.6% 0.07 0.04 0.46
826 075 0.05 010 004 0.78 5.1% 0.05 0.01 0.35
an 0.38 0.03 005 0.01 0239 2.5% 0.02 0.00 0.22
B 36 0.00 #DIvio!l 0.00 000 0.00 0.0% #BIV/DI HDIVIO! #DIVIOl
3/3~ 235

2/3~= 199



STREAM NAME: Apishapa River - #2
XS LOCATEON: 37 20°26.0" 104 59°29.2"
XS NUMBER: 080410_%2

SUMMARY SHEET
MEASURED FLOW (Qm)= 488 cls RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 489 cfs
(Qm-QelQm * 100 = -0.1 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 7.76 # s========== s=======
CALCULATED WATERLINE (WLc)= 7.76 ft
(WLm-WLc)WLm * 100 = 0.0 %
MAX MEASURED DEPTH (Dm)= 060 ft
MAX CALCULATED DEPTH {Dc)= 080 R
{Om-Dc)Om * 100 01 %
MEAN VELOCITY= 1.22 fiisec
MANNING'S N= 0104
SLOPE= 0.03382353 fuft
4*Qm= 20 cfs
2.5 Qm= 12.2 cfs
RATIQONALE FOR RECOMMENDATION:
RECOMMENDATION BY i it i e fiass sl e e i ey o ety AGENCY i et e b S Fa P e s T DATE: i srramivesheivins e deaa vk

O B RV I W B i o e e L S e D ) i L s i e DAT s i s i i



VERTICAL DEPTH (FT)

Anichana River - #7

I CROSS SECTION DATA ANALYSIS I
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Apishapa River - #1
X8 LOCATION: 37 20°33.7" 104 59°46.1"
XS NUMBER: 080410_X1
DATE: 4-Aug-10
OBSERVERS: UPPENDAHL
114 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: o
WATERSHED: o
DIVISION: 0
DOW CODE: o 289545
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA ** NOTE **
lL.eave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999
CHANNEL PROFILE DATA
SLOPE: 0.03195266
INPUT DATA CHECKED BY: .....ccoconnnmmmiisinssanns DOATE.: oia s

ASSIGMED TOE ... s b s esbtbr s 0201 DATE. ..o



STREAM NAME:

Apishapa River - #1

XS LOCATION: 3720'33.7° 104 59' 46.1"
XS NUMBER: 080410_X1
# DATA POINTS= 27
FEATURE VERT __ WATER
DIST DEPTH DEPTH VEL
TS 0.00 5.95
BS 0.01 6.26
0.50 8.21
16L 1.00 £.51
2.00 5.80
SWL 3.10 7.05 0.00 0.00
3.50 7.10 0.05 0.00
4.00 7.15 0.10 0.61
450 7.20 0.15 164
5.00 7.15 0.10 1.28
5.50 7.25 0.20 1.81
6.00 7.25 0.20 2,35
650 7.30 0.25 257
7.00 7.25 0.20 2.24
7.50 7.15 0.10 2.89
8.00 7.35 0.30 2.57
8.50 7.35 0.30 1.92
9.00 7.45 0.40 248
9.50 7.45 0.40 2.15
10.00 7.45 0.40 1.96
10,50 7.40 0.35 1.89
11.00 7.35 0.30 0.93
SWL 11.50 7.0 0.00 0.00
1.70 6.60
16L 12.00 6.45
12.50 6.30
PIN 13.00 6.21
TOTALS

VALUES COMPUTED FROM RAW FIELD DATA

WETTED WATER AREA Q % Q
PERIM. DEPTH {Am) {Qm) CELI;
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
000 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.40 0.05 0.02 0.00 0.0%
0.50 0.10 0.05 0.03 0.8%
0.50 0.15 0.08 0.12 3.2%
0.50 0.10 0.05 0.06 1.7%
0.51 0.20 0.10 0.18 4.8%
0.50 0.20 0.10 0.24 6.2%
0.50 0.25 0.13 0.32 8.5%
0.50 0.20 0.10 0.22 5.9%
051 0.10 0.05 0.14 3.8%
0.54 0.30 0.15 0.39 10.2%
0.50 0.30 0.18 0.29 7.6%
0.51 0.40 0.20 0.50 13.1%
0.50 0.40 0.20 043 11.4%
0.50 0.40 0.20 0.39 10.4%
0.50 0.35 0.18 0.33 8.7%
0.50 0.30 0.15 0.14 37%
0.58 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
8.57 0.4 1.80 3.79 100.0%
(Max.)
Manning's n = 0.0487
Hydraulic Radius= 022136216



STREAM NAME: Apishapa River - #1
XS LOCATION: 37 20° 33.7" 104 59'46.1"
XS NUMBER: 080410_X1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
1.90 1.90 0.0%

6.80 1.90 4.15 118.7%
6.82 1.90 3.96 108.6%
6.84 1.0 3.7 98.6%
6.86 1.90 3.58 88.7%
6.88 1.90 3.40 78.9%
6.90 1.90 a2 69.3%
6.92 1.90 3.03 59.7%
6.94 1.90 285 50.2%
6.96 1.80 267 40.9%
6.98 1.90 2.50 31.6%
7.00 1.90 232 22.5%
7.01 1.90 2.24 17.9%
7.02 .90 215 13.4%
7.03 1.90 2.07 8.9%
7.04 1.90 1.98 4.4%
7.05 1.90 1.90 0.0%
7.06 1.90 1.81 -4.4%
7.07 1.80 1.73 -8.8%
7.08 1.90 1.65 -13.1%
7.09 1.90 1.57 -17.3%
7.10 1.90 1.49 -21.5%
7.12 1.90 1.33 -29.7%
7.14 1.90 1.18 -37.7%
7.16 1.90 1.04 -45.4%
7.18 1.90 0.50 -52.4%
7.20 1.80 0.78 -58.7%
7.22 1.90 0.67 -64 4%
7.24 1.90 0.57 -69.9%
7.26 1.90 0.48 -74.8%
7.28 1.80 0.40 -79.0%
7.30 1.90 0.33 -82.6%

WATERLINE AT 2ZERO

AREA ERROR = 7.050



STREAM NAME: Apishapa River - #1

XS LOCATION: 37 20°33.7" 104 59' 46.1"
XS NUMBER: 080410_X1 Constant Manning's n
*GL" = lowest Grassline elevation correcled for sag
STAGING TABLE *WL* = Waterline corrected for variations in field measurad water surface elevations and sag
DIST TO TOP AVG MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PERIM RADIUS FLOW VELOCITY
{FT) (FT) (FT) (FD (SQ FT) {FT} (%) {FT) {CFS) (FT/ISEC)
*GL* 8.51 10.88 0.65 0.54 71 11.43 100.0% 0.62 2821 3.97
8.55 10.66 0.83 090 8.68 11.20 98.0% 0.60 2577 3.88
6.60 10.22 0.59 085 6.15 10.81 85.4% 0.58 2287 372
865 10.20 0.55 0.80 5683 10.88 93.4% 053 2008 3.56
8.70 10.00 0.51 075 5.13 10.44 91.3% 0.4% 17.41 338
8.75 .81 0.47 0.70 463 10.21 B9.3% 045 14.92 322
8.80 2.61 0.43 065 4.15 9.97 87.2% 0.42 12.60 3.04
8.85 8.37 0.38 060 387 9.69 B4.8% 0.38 10.49 2.86
§.90 813 0.35 0.55 32 9.41 82.3% 0.34 B.55 2.66
595 8.88 0.3 050 276 813 79.9% 030 6.78 248
7.00 8.64 0.27 045 232 8.85 T7.4% 0.28 518 223
WL 7.05 8.40 l 0.23 } 0.40 180 8.57 75.0% 0.22 5 .72 1.69
7.10 7.82 0.19 035 149 8.07 70.6% 0.18 7 2.83 1.77
715 7.33 0.15 0.30 in 7.47 85.3% 0.15 1.69 1.53
7.20 563 0.14 025 078 573 @'.‘_1'5—0.14——_} 1.14 1.45
7.25 442 0.12 020 0.52 4.48 39.2% 0,12 0.68 1.30
7.30 32 0.10 0.15 0.33 3.28 28.4% 0.10 0.39 1.18
7.35 2.50 007 0.10 0.17 251 22.0% 0.07 0.16 092
7.40 1.75 o004 005 007 1.76 15.4% 0.04 0.04 063
7.45 000 RDIVIOE 0.00 000 0.00 0.0% #DIVIO! #Diviol #OVI0!
3/3 = 2.9

'l/S: ’t’



STREAM NAME

Apishapa River - #1

XS LOCATION: 37 20'337" 104 58'46.17
XS NUMBER: 080410_X1

SUMMARY SHEET
MEASURED FLOW (Qm)= 379 cis RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 378 cfs
{Qm-Qc)Qm * 100 = 00 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 705 f =s========= ======83
CALCULATED WATERLINE (WLc)= 7.05 ft
(WLM-WLCYWLm * 100 = 00 %
MAX MEASURED DEPTH (Dm)= 0.40 ft
MAX CALCULATED DEPTH (Dc)= 040 ft
{Dm-Bc)/Dm * 100 00 %
MEAN VELOCITY= 1.99 fiUsec
MANNING'S N= 0.048
SLOPE= 003185266 f/ft
A4*Qm= 1.5 cfs
25" Qm= 9.5 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ..ottt iessns cesasist e sn e mrseee AGENCY ..o oeis s ssseiesssee s ases s msrms s ans st D ATE e mns ssmbssmmess civmnm mms om
CVVCE REVIEW BY % i i s Snin vesas o snriininrian sieas i nse s msledd sy 3 ms'§a Sasolnsiyi e iam s G5 5 o 5 e 3 ki DATE it snasnssisiy vsad iada s



VERTICAL DEPTH (FT)

Anishana River - #1
CROSS SECTION DATA ANALYSIS

-5.50
-5.70
-5.90
-6.10
-6.30
-6.50 1
-6.70
-6.90
-7.10
-7.30

[CROSS SECTION DATA ANALYSIS |

-7.50
0.00

2.00 4.00 6.00 8.00 10.00 12.00 14.00

DISTANCE FROM STAKE (FT) o -
e=fii== Channel Bottom —e— Computed Water Line '




FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

COLORADO WATER
CONSERVATION BOARD LOCATION INFORMATION

STREAM NAME: APKE H “\p {;T Q ~u _&_L ggss_szsiﬂon NO.:
CAOSS-SECTION LOCATION: N / s oF TRy e:s\}:t‘i*: G:Y o U&SP& L;ﬁ Mﬁ 5

3?1° 20" 26.0” 04° 5977927 wf % 4Y Cordoue, Pexs QA
DATE 8 /,{ o | oesErvERs. uppw Tl
5§§é§.m~ % SECTION: 5'-/‘-‘ |SECTION: \5 TOWNSHIP: 3\ @ AANGE: 6 E W (ﬂ

COUNTY, WATERSHED: WATER DIVISION. 2’_ DOW WATER CODE:

USGS:
MAP(S}).
USFS:
N —
SUPPLEMENTAL DATA
-
SAG TAPE SECTION SAME AS METER TYPE: -
DISCHARGE SEGTION @NO Mresth ~Me B, &b\
METER NUMBER: DATE RATED:
CALIB/SPIN sec TAPE WEIGHT lbasioot | TAPE TENSION: ibs
CHANNEL BED MATERIAL SIZE RANGE PHOTOGRAPHS TAKEN. @ - I NUMBER OF PHOTOGRAPHS:
CHANNEL PROFILE DATA
STATION N ) ROD READING (i) g ® LEGEND:
@ Tape @ Stake LB 0.0 R
Stake ®
® Tape @ Stake RB 0.0 s
2 w Station @
() ws e Taperame 0.0 I H___ oo
I3 :
@ WS Upstream {} . O 7- L{ D "
@ WS Downsiream 2 60 4 ‘7 8 é Direction of Flow
. . © @
' o
SLOPE v Yk 13, ( 7 -

AQUATIC SAMPLING SUMMARY

STREAM ELECTROFISHED: YESé o > DISTANCE ELECTROFISHED n FISH CAUGHT YES/NO WATER CHEMISTRY SAMPLED: YES/NQ

I

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1 0-1.9,2.0-2.9, ETC.)

SPECIES (FILL IN} 1 2 3 4 s & 7 8 9 w | n 12 13 | 14 15 1 >15 | totaL

[AOUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC QORDER NAME:

r
.

COMMENTS
u@c\ U:S [WaR\N a@--\er’ e famP\dd on r ‘/}/ 1

FORM #ISF FD 1-85



DISCHARGE/CROSS SECTION NOTES

STREAM NAME: RPS-S\'\RF P‘ QI\]‘S—TL CROSS-SECTION NO.&'Z 2-;59 L'[ l Q SHEET_\OF_
BEGINNING OF MEASUREMENT | EDGE OF WATER LOOKING Dow“ST“E‘”:@ RIGHT | Gage Reading: ____n Jtme YW\ DO
ow mlome | v | gt | fmn | o | reee e B VR e
H Era ol | el bl RPN oL I
15 o (.40
BS | 0 LoT
V.0 LD
2.0 (. 82
bl 2.0 4.0
S0 |33 3132 | & o
4.0 RO6 20 24
1.8 R 4O bt
5,0 g\ 35 2.02
5.5 g\m Uﬂ LIO !' q 2
) 06 | 30 2,30
(.5 X\ b 40 1.85
3.0 E\p | .40 2.0l
_'?'\5 X_\. 6’) : qo 2 4 8 }
0 ¥.lb 4D 2. .30
&5 Z.3L 720 2. 10
9.0 x.0( | 25 208
9.5 Q) | 15 L3
10.0 g.01 . 25 L1k
0.5 PN 40 ). U2
D X206 1 50 I ! \ -"L
W5 ¥.36 | 60 2,02
120 ¥ 16 o 72.30
\2.56 Xlt?:‘ U5 L.ay
]3.0 ?\06 ‘30 3‘\\
\3&5 ?\\b lqo 2"’08
4.0 ¥ 35 | A3
N.5 ?-I qb 120 L 88
\5.0 +.Xb 0 52
5.9 356 ) Y
1% yx.
i3 4.1
6L \35 1o%
, .5 Y2
[ 22.0 )
TS 229 lo. 1)
TOTALS:! i » P ‘* i 3" 1 b Yoz 4 &&

End ol Measuremeni

Time

Gage Reading

CALCULATIONS PERFORMED BY:

S S
CALCULATIONS CHECKED By




FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

COLORADO WATER
CONSERVATION BOARD LOCATION INFORMATION

STREAM NAME. phx S \\ P\P A RXU é‘& CgS'S‘ECTION NO.-
CROSS-SECTION LOCATION. \ks-\zs L_b‘M“S U\‘E OF- T_Qr%

R3°20733.77 o4 997 Y6.\”
DATE; /z./ //0 OBSERVERS: UPPENQA'QVL_

lﬁggelp.npnou Y SECTION: 6\’\! SECTION. \ 5 TOWNSHIP: ,3 \ N/@ RANGE: é& E@M: (0

COUNTY: wnansuzo \\ WATER DIVISION z DOW WATER CODE.
Qi P 28045
USGS:
MAP(S):
USFS:
T
SUPPLEMENTAL DATA
SAG TAPE SECTION SAME AS METER TYPE:
DISCHARGE SECTION: go WAl - M cﬁ TR MFY
METER NUMBER DATE RATED: 7
CALIB/SPIN: __sec_ | TAPE WEIGHT ibsftoot | TAPE TENSION: bs

CHANNEL BED MATERIAL SIZE RANGE. NUMBER OF PHOTOGRAPHS

PHOTOGRAPHS TAKEN @No
Lz _ —

CHANNEL PROFILE DATA

STATION FHOM T 1) ROD READING (f1) ® LEGEND:
® Tape @ Stake LB 0.0
Stlake
® Tape @ Siake RB 0.0 S5 * @
@ 00 2 E Station @
WS @ Tape LB/RB ! 7 e

c Ph

c é—-—.‘: olo @-b
@ WS Upsirgam q.SO (D: q \

(@) ws Oownstream 7‘ 40 7.4 5 Dnreﬂflnw
SLOPE I , EI{/IEQ %.‘ﬁé' D

—“ L
AQUATIC SAMPLING SUMMARY

l STREAM ELECTROFISHED- YESI@ DISTANCE ELECTROFISHED _____ 1t FISH CAUGHT. YES/ND WATER CHEMISTRY SAMPLED YES/NO

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1.9, 2.0-2 9, ETC)

SPECIES {FILL IN} 1 2 3 4a | s 6 7 8 9 10 [ v | 12 3 Fa | ts | =15 | tota

AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME

N—

COMMENTS
=
QO\\V\ Y\L& A cQor’—' S‘\'recm \orox.on m/ﬁeérmrh. “’ =

FORM #ISF FD 1-85



DISCHARGE/CROSS SECTION NOTES

End of Measutement I T;ma:]3:||cj)

Gage Reading

3

STREAM NAME: &\913 \_\ p\p A QI:_\.‘ 5 & cnsé sgfﬁ’b e { °$/'~i ’ |0 sweer|_or
BEGINNING OF MEASUREMENT fo'?osf,"sf;x“‘g;'i“ Lz 24l oownsmzm:@ RIGHT | Gage Reading: . n |mme V2! %0
2| siake (5| Distance |  width Total water Depth | Revolutions | Velocily (ft/sec)
5| Grassline (G) From L] Vertical Depth of Areg Discharge
| Waterline (W) :;":‘I‘;l: D;:"‘ From tt e:;:: Time At Mean in e {cis)
2| Rock (R s q ity {sec) Point Vertical
= | ¢ $.45
s | @ (.20
ds (o. 2 )
| bbb 1.0 .5 \
=ty -
Swi . .
i Sls ?1 tO . 05 '@/
4.0 .15 L \O &)
4.5 7.20 | \S |Gy
3.0 4.5 [ 10 \.28
95 .25 | .20 L8t
(.0 25 | 20 2.35
(S 230 | .25 2.53
%0 1.25 20 2.24
35 PAES 0 2..89
8.0 135 w30 2573
5 1.35 30 V.42
9.0 2,48 40 2.48
9.8 245 |40 245
110.0 7.45 | 4P .96
0.5 340 | 35 1.89
1.0 235 .30 A3
Swy (W8 205 | D Y4
1.3 bbb |
| L [\2.0 b 1S
12.5 (.30 .
Pwy [13.0 .2\
TOTALS: : .90 3, :)-q

CALCULATIONS CHECKED 8Y




Apishapa River — Upper Site
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Apishapa River — Lower Site
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Discharge Measurment Field Visit Data Report (Filters: Name begins with Apishapa;)

Div

Friday,December 16, 2016

Name
Apishapa River

Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River

Apishapa River

CWCB Case
Number

Segment ID
12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

Meas. Date
09/01/2011

09/08/2011

04/10/2012

05/22/2012

06/28/2012

08/01/2012

11/01/2012

04/29/2013

05/30/2013

07/08/2013

10/30/2013

05/13/2015

UTM

UTMXx:
UTMy:

UTMx:
UTMy:
UTMx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMx:
UTMy:

UTMx:
UTMy:

502479
4131276

500097
4133269

502485
4131266

502467
4131292

502479
4131276

502485
4131266

502484
4131267

502479
413276

502479
4131276

502479
4131276

502479
4131276

500925
4132552

Flow Amount

Location (cfs)
above Oliver Canyon

CR 46 Upper Crossing

Abv Lower Terminus

~ 12 feet below Pressure Transducer
Station 1

~ 17 feet DS of pressure transducer
~ 7 feet US of pressure transducer
Station 1

Station 1

Station 1

station 1

37 20 22.7546; 104 59 22.3764

0.2

0.23

5.18

2.48

0.2

0.41

0.23

0.79

0.63

0.14

0.59

4.47

1

Meas # Rating

Fair

Poor

Fair

Poor

Good

Fair

fair

Station ID

Page 1of 1



Discharge Measurement Summary Date Generated: Wed May 29 2013
File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0%|  1.0%
CPU Firmware Version 3.9 Area ftN2 Depth 0.8% 2.4%
Software Ver 2.30 Discharge cfs Velocity 1.0% 7.9%
Mounting Correction 0.0% Width 03%  0.3%
Summary Method 3'8:% -
Averaging Int. 40 # Stations 6 # Stations 9.4% '
Start Edge REW Total Width 1.400 Overall 10.3%0 8.3%
Mean SNR 38.4 dB Total Area 0.446
Mean Temp 46.06 °F Mean Depth 0.318
Disch. Equation Mid-Section  Mean Velocity 1.7726
Total Discharge 0.7900
Supplemental Data
td Time Location| Gauge Height | Rated Flow Comments
1 Mon Apr 29 18:51:58 MDT 2013 3.001 REVERSE METER
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow 2%Q
0  18:46[ 1.80 None 0.000 0.0 0.0 0.0000, 1.00 0.0000|  0.000 0.0000 0.0
1]  18:46] 2.10 0.6 0.400 0.6 0.160 2.0354 1.00 2.0354| 0.120 0.2444( 30.9|
2 18:47) 2.40 0.6 0.410 0.6 0.164 1.9288 1.00 1.9288  0.123 0.2375 30.1
3 18:49 2.70 0.6/  0.400 0.6 0.160 1.3927 1.000  1.3927| 0.120] 0.1672| 21.2
4| 18:52| 3.00 0.6 0.330 0.6 0.132 -1.7096 -1.00 1.7096| 0.082 0.1410| 17.8
5 18:52| 3.20 None|  0.000 0.0 0.0 0.0000 1.000  0.0000 0.000 0.0000 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.

Page 1 of 5

5/29/2013



Discharge Measurement Summary Date Generated: Wed May 29 2013
File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN
301 Hl <5 0%
. 3 5.0-10.0%
s 25 - >10.0%
o 20
s
3] 15]
k%)
a
S 10
5]
0’ 0 0 0 0 0 0
1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Location (ft)
2.0] A
A\
» 1.5 0\
2] .
2 A
2
§ 1.0
()
>
0.5
0.0 ‘ ‘ ‘ ‘
1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Location (ft)
0.0|
0.1
£
~ 0.2
e
e
a
0.3
0.4
1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
I nratinn (fH\

Page 2 of 5 5/29/2013
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Discﬁarge Measurement Summary

Date Generated: Wed May 29 2013

File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message
4 3.00 0.6/ High angle: -170

Page 4 of 5

5/29/2013



DiSCharge Measu rement Summary Date Generated: Wed May 29 2013

File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Mon Apr 29 18:44:30 MDT 2013

200
:‘@ Beaml
% 150 - BeamZ
L
S 100
o) Do
g 50 ~ —
<

0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass
4 SNR check - Pass
(4 Peak location check - Pass

Peak shape check - Pass

Page 5 of 5 5/29/2013



Discharge Measurement Summary Date Generated: Wed Nov 14 2012
File Information Site Details
File Name APISRVQ1.005.WAD Site Name APISHAPA RV TEMP GGE
Start Date and Time 2012/11/01 13:05:16 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertaint
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area ftnN2 Depth 0.7% 4.2%
Software Ver 2.30 Discharge cfs Velocity 5.1% 12.6%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method S'SZA) -
Averaging Int. 40 # Stations 8 # Stations 7.8% '
Start Edge REW Total Width 1.400 Overall 10.0% 13.3%
Mean SNR 27.3dB Total Area 0.286
Mean Temp 39.60 °F Mean Depth 0.204
Disch. Equation Mid-Section  Mean Velocity 0.8193
Total Discharge 0.2344
Supplemental Data (Gauge Height Change = 0.000ft)
# Time Location| Gauge Height | Rated Flow Comments
1f Thu Nov 1 13:02:05 MDT 2012 0.000 0.490
2 Thu Nov 1 13:18:10 MDT 2012 3.300 0.490
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow %0
0 13:05 1.90 None 0.000 0.0 0.0 0.0000, 1.00 0.0000| 0.000 0.0000 0.0
1 13:05/ 2.00 None 0.230 0.0 0.0 0.0000; 1.00 1.2241] 0.046 0.0563| 24.0
2| 13:05 2.30 0.6 0.240 0.6 0.096 1.2241 1.00 1.2241] 0.060 0.0735/ 31.4)
3 13:06 2.50 0.6 0.280 0.6 0.112 0.6663 1.00 0.6663| 0.056 0.0373] 15.9|
4/  13:08 2.70 0.6,  0.230 0.6 0.092 0.4446 1.000  0.4446/ 0.046/ 0.0205 8.7
5 13:10, 2.90 0.6 0.200 0.6 0.080 0.2333 1.00 0.2333]  0.040 0.0093 4.0
6| 13:16| 3.10 0.6 0.190 0.6 0.076 -0.9869 -1.00 0.9869| 0.038 0.0375| 16.0
7/ 13:16/ 3.30 None 0.000 0.0 0.0 0.0000 1.000  0.0000 0.000 0.0000/ 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.

Page 1 of 5
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Date Generated: Wed Nov 14 2012

File Information
File Name
Start Date and Time

APISRVQ1.005.WAD
2012/11/01 13:05:16

Site Details
Site Name
Operator(s)

APISHAPA RV TEMP GGE
BRIAN EPSTEIN

30
25
20

15

% Discharge (%)

10

2.0

2.2 2.4

2.6
Location (ft)

2.8

N <5.0%
3 5.0-10.0%
Em >10.0%

3.0 3.2

1.2 A
1.0

0.8

0.6]

Velocity (ft/s)

0.4

0.2]

0.0
2.0

0.00|
0.05]

0.10

0.15

Depth (ft)

0.20

0.25

0.30

2.2 2.4

2.6

Location (ft)

2.8

3.0 3.2

2.0

Page 2 of 5

2.2 2.4

2.6

I neatinn (R

2.8

3.0 3.2
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Discﬁarge Measurement Summary

Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.005.WAD Site Name APISHAPA RV TEMP GGE
Start Date and Time 2012/11/01 13:05:16 Operator(s) BRIAN EPSTEIN
Quality Control

St Loc %Dep Message

6

3.10

0.6/ High angle: -170

Page 4 of 5

11/14/2012



DiSCharge Measu rement Summary Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.005.WAD Site Name APISHAPA RV TEMP GGE
Start Date and Time 2012/11/01 13:05:16 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Thu Nov 1 13:02:20 MDT 2012

200
:‘@ Beaml
% 150 - BeamZ
L
S 100
2
<
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass

Page 5 of 5 11/14/2012



Discharge Measurement Summary Date Generated: Wed Nov 14 2012
File Information Site Details
File Name APISRVQ1.004.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2012/08/01 12:01:01 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.7 Area ftnN2 Depth 0.7% 7.7%
Software Ver 2.30 Discharge cfs Velocity 1.3% 4.9%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 3'52/0 -
Averaging Int. 40 # Stations 7 # Stations 7.8% '
Start Edge LEW Total Width 4.400 Overall 8.7% 9:2%
Mean SNR 36.3dB Total Area 0.765
Mean Temp 55.90 °F Mean Depth 0.174
Disch. Equation Mid-Section  Mean Velocity 0.5377
Total Discharge 0.4114
Supplemental Data (Gauge Height Change = 0.000ft)
+H Time Location | Gauge Height | Rated Flow Comments
1] Wed Aug 1 11:58:02 MDT 2012 8.100 0.550
2 Wed Aug 1 12:09:01 MDT 2012  23.500 0.550
Measurement Results
St| Clock Loc Method Depth | %Dep MeasD Vel CorrFact MeanV | Area Flow | 26Q
0 12:01 19.10 None 0.000 0.0 0.0,  0.0000 1.00 0.0000f 0.000, 0.0000f 0.0
1 12:01) 20.00 0.6 0.200 0.6 0.080, 0.3271 1.00 0.3271f 0.140, 0.0458/ 11.1
2| 12:03 20.50 0.6 0.300 0.6 0.120,  0.4757 1.00 0.4757, 0.150, 0.0713] 17.3)
3 12:04] 21.00 0.6 0.270 0.6 0.108  0.6411 1.00 0.6411f 0.135  0.0865 21.0|
4/  12:06] 21.50 0.6 0.280 0.6 0.112|  0.5840 1.00 0.5840| 0.140] 0.0817 19.9|
5 12:07| 22.00 0.6 0.200 0.6 0.080, 0.6293 1.00 0.6293( 0.200 0.1259| 30.6
6] 12:07) 23.50 None 0.000 0.0 0.0,  0.0000 1.00 0.0000f 0.000, 0.0000f 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Diséﬁérge Measurement Summary

Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.004.WAD Site Name

Start Date and Time 2012/08/01 12:01:01 Operator(s)

APISHAPA RV ABV LT

BRIAN EPSTEIN
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DiSCharge Measu rement Summary Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.004.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2012/08/01 12:01:01 Operator(s) BRIAN EPSTEIN

Quality Control

No Quality Control warnings
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DiSCharge Measu rement Summary Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.004.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2012/08/01 12:01:01 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Wed Aug 1 11:56:37 MDT 2012

200
:‘@ Beaml
% 150 - BeamZ
L
S 100
2
g 50
<
5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Wed Nov 14 2012
File Information Site Details
File Name APISRVQ1.003.WAD Site Name APISHAPA RV AT Q1
Start Date and Time 2012/06/28 13:43:07 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.7 Area ftnN2 Depth 0.7% 4.6%
Software Ver 2.30 Discharge cfs Velocity 2.7% 9.5%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 3'62/0 -
Averaging Int. 40 # Stations 8 # Stations 7.8% '
Start Edge REW Total Width 3.800 Overall 9.1% 106%
Mean SNR 32.3dB Total Area 1.018
Mean Temp 60.67 °F Mean Depth 0.268
Disch. Equation Mid-Section  Mean Velocity 0.1994
Total Discharge 0.2029
Supplemental Data (Gauge Height Change = 0.000ft)
td Time Location| Gauge Height | Rated Flow Comments
1f ThuJun 28 13:37:35 MDT 2012 0.000 0.470
2| Thu Jun 28 13:45:26 MDT 2012 2.500 0.470
3 ThuJun 28 13:51:07 MDT 2012 4.400 0.470
Measurement Results
St| Clock | Loc | Method Depth [ %Dep MeasD Vel CorrFact MeanV | Area Flow | 2%6Q
0 13:43 0.60 None! 0.000 0.0 0.0  0.0000 1.00 0.0000] 0.000, 0.0000, 0.0
1 13:43 1.00; None 0.140; 0.0 0.0  0.0000 1.00 0.3478 0.063  0.0219 10.8
2 13:43 1.50 0.6 0.300 0.6 0.120, 0.3478 1.00 0.3478 0.150, 0.0521] 25.7
3| 13:44) 2.00 0.6 0.390 0.6 0.156,  0.3576 1.00 0.3576] 0.195 0.0698 34.4|
4 13:46| 2.50 0.6 0.400; 0.6 0.160] 0.1752 1.00 0.1752] 0.200| 0.0350 17.3|
5 13:47) 3.00 0.6 0.400 0.6 0.160,  0.0945 1.00 0.0945 0.200, 0.0189 9.3
6| 13:48 3.50 0.6 0.300 0.6 0.120,  0.0246 1.00 0.0246/ 0.210, 0.0052 2.5
7 13:48 4.40 None 0.000; 0.0 0.0  0.0000 1.00 0.0000 0.000, 0.0000, 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Discharge Measurement Summary

Date Generated: Wed Nov 14 2012

File Information Site Details

File Name APISRVQ1.003.WAD Site Name

Start Date and Time 2012/06/28 13:43:07 Operator(s)

APISHAPA RV AT Q1
BRIAN EPSTEIN
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DiSCharge Measu rement Summary Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.003.WAD Site Name APISHAPA RV AT Q1
Start Date and Time 2012/06/28 13:43:07 Operator(s) BRIAN EPSTEIN

Quality Control

No Quality Control warnings
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DiSCharge Measu rement Summary Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.003.WAD Site Name APISHAPA RV AT Q1
Start Date and Time 2012/06/28 13:43:07 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Thu Jun 28 13:38:14 MDT 2012

200
:‘@ Beaml
% 150 - BeamZ
L
S 100
2
g— 50 - S el D\
<

5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass
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Discharge Measurement Summary

Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.002.WAD Site Name APISHAPA RV Q1
Start Date and Time 2012/05/22 12:57:06 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.7 Area ftnN2 Depth 0.6% 3.4%
Software Ver 2.30 Discharge cfs Velocity 2.0% 7.7%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 3'12/0 -
Averaging Int. 40 # Stations 12 # Stations 4.6% '
Start Edge REW Total Width 5.700 Overall 6.0%| 8:5%
Mean SNR 42.6 dB Total Area 3.015
Mean Temp 51.72 °F Mean Depth 0.529
Disch. Equation Mid-Section  Mean Velocity 0.8210
Total Discharge 2.4755
Supplemental Data
td Time Location| Gauge Height | Rated Flow Comments
1] Tue May 22 13:16:02 MDT 2012 21.000 0.830
2| Tue May 22 13:20:47 MDT 2012/  22.000 REV MTR W COR FAC
Measurement Results
St| Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | 9%60Q
0 12:57] 17.50 None 0.000 0.0 0.0 0.0000 1.00 0.0000f 0.000 0.0000] 0.0
1  12:57] 18.10 0.6 0.600 0.6 0.240 0.1342 1.00 0.1342| 0.300 0.0403] 1.6
2 13:05/ 18.50 0.6 0.720 0.6 0.288 0.3353 1.00 0.3353| 0.324 0.1087| 4.4
3 13:09 19.00 0.6 0.790 0.6 0.316 0.7831 1.00 0.7831] 0.395 0.3093] 12.5
4 13:11 19.50 0.6, 0.900 0.6 0.360 1.5292 1.000 1.5292| 0.450, 0.6881 27.8
5 13:12] 20.00 0.6 0.690 0.6 0.276 1.3100 1.00 1.3100  0.345 0.4519| 18.3)
6] 13:13] 20.50 0.6 0.700 0.6 0.280 1.2218 1.00 1.2218  0.350 0.4277] 17.3|
7 13:16) 21.00 0.6,  0.680 0.6 0.272 0.5863 1.000 0.5863] 0.340, 0.1994] 8.1
8 13:17] 21.50 0.6 0.500 0.6 0.200 0.3970 1.00 0.3970| 0.250 0.0992] 4.0
9| 1321 2200 0.6 0.330 0.6 0.132 -0.5781 -1.00 0.5781| 0.165 0.0954| 3.9
10, 13:21] 22.50 None|  0.160 0.0 0.0 0.0000 1.000 0.5781] 0.096] 0.0555 2.2
11 13:21] 23.20 None 0.000 0.0 0.0 0.0000 1.00 0.0000| 0.000 0.0000] 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Discharge Measurement Summary

Date Generated: Wed Nov 14 2012

Depth (ft)

File Information Site Details
File Name APISRVQ1.002.WAD Site Name APISHAPA RV Q1
Start Date and Time 2012/05/22 12:57:06 Operator(s) BRIAN EPSTEIN
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Discﬁarge Measurement Summary

Date Generated: Wed Nov 14 2012

File Information
File Name
Start Date and Time

APISRVQ1.002.WAD
2012/05/22 12:57:06

Site Details
Site Name
Operator(s)

APISHAPA RV Q1
BRIAN EPSTEIN

Quality Control

St

Loc

%Dep

Message

9

22.00

0.6

High angle: -167
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Discﬁarge Measurement Summary

Date Generated: Wed Nov 14 2012

File Information Site Details
File Name APISRVQ1.002.WAD Site Name APISHAPA RV Q1
Start Date and Time 2012/05/22 12:57:06 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)

Tue May 22 12:54:28 MDT 2012

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass
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g 50
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0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40
Range (cm)

Page 5 of 5

11/14/2012



Discharge Measurement Summary

Date Generated: Wed Apr 11 2012

File Information Site Details
File Name APSABVLT.001.WAD Site Name APISHAPA ABV LT
Start Date and Time 2012/04/10 08:53:15 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.7 Area ftnN2 Depth 0.5% 3.9%
Software Ver 2.30 Discharge cfs Velocity 1.3% 6.4%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 2'72/0 -
Averaging Int. 40 # Stations 13 # Stations 3.9% '
Start Edge REW Total Width 6.500 Overall 5.0%| 7.6%
Mean SNR 47.3 dB Total Area 2.832
Mean Temp 34.37 °F Mean Depth 0.436
Disch. Equation Mid-Section  Mean Velocity 1.8290
Total Discharge 5.1793
Supplemental Data (Gauge Height Change = 0.000ft)
+H Time Location| Gauge Height | Rated Flow Comments
1]  Tue Apr 10 08:50:23 MDT 2012 0.000 0.950
2| Tue Apr 10 09:01:16 MDT 2012  21.000 0.950
3 Tue Apr 10 09:10:19 MDT 2012 18.400 0.950
Measurement Results
St| Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | 9%0Q
0 08:53  24.90 None 0.000 0.0 0.0 0.0000 1.00 0.0000] 0.000 0.0000| 0.0
1) 08:53 24.00 0.6 0.600 0.6 0.240 1.8842 1.00 1.8842] 0.420 0.7914| 15.3|
2 08:55  23.50 0.6 0.510 0.6 0.204 2.7589 1.00 2.7589| 0.255 0.7033| 13.6
3 08:56/ 23.00 0.6, 0.690 0.6 0.276/  2.8169 1.000 2.8169 0.345 0.9718 18.8
4 08:57| 22.50 0.6 0.650 0.6 0.260; 2.3612 1.00 2.3612  0.325 0.7673| 14.8
5 08:58 22.00 0.6 0.610 0.6 0.244 2.3868 1.00 2.3868| 0.305 0.7279| 14.1
6| 09:00 21.50 0.6| 0.650 0.6 0.260|  1.0459 1.00|  1.0459| 0.325| 0.3399| 6.6
7 09:02  21.00 0.6 0.580 0.6 0.232] 1.1112 1.000 1.1112| 0.290 0.3223 6.2
8 09:04  20.50 0.6 0.400 0.6 0.160 1.0390 1.00 1.0390, 0.200 0.2078| 4.0
9 09:05 20.00 0.6,  0.210 0.6 0.084/ 1.6818 1.000 1.6818 0.105 0.1766 3.4|
100 09:07 19.50 0.6 0.260 0.6 0.104 1.0545 1.00 1.0545 0.130 0.1370| 2.6
11  09:08  19.00 0.6 0.240 0.6 0.096 0.2585 1.00 0.2585 0.132 0.0342| 0.7
12| 09:08 18.40 None|  0.000 0.0 0.0,  0.0000 1.000  0.0000, 0.000 0.0000 0.0

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Discharge Measurement Summary

Date Generated: Wed Apr 11 2012
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File Information Site Details

File Name APSABVLT.001.WAD Site Name APISHAPA ABV LT

Start Date and Time 2012/04/10 08:53:15 Operator(s) BRIAN EPSTEIN
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Discﬁarge Measurement Summary

Date Generated: Wed Apr 11 2012

File Information Site Details
File Name APSABVLT.001.WAD Site Name APISHAPA ABV LT
Start Date and Time 2012/04/10 08:53:15 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message
6 21.50 0.6 High standard error: 0.089
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Discﬁarge Measurement Summary

Date Generated: Wed Apr 11 2012

File Information Site Details
File Name APSABVLT.001.WAD Site Name APISHAPA ABV LT
Start Date and Time 2012/04/10 08:53:15 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)

Tue Apr 10 08:50:43 MDT 2012

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass

200
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S 150 Beam2
(o]
o
L 100
2
g 50
<
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40
Range (cm)
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Discharge Measurement Summary

Date Generated: Mon Sep 12 2011

File Information Site Details

File Name APISRVQ2.003.WAD Site Name APISHAPA RV A U CR46
Start Date and Time 2011/09/08 15:01:58 Operator(s) BJE

System Information Units (English Units) Discharge Uncertainty

Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.7 Area ftnN2 Depth 0.7% 1.7%
Software Ver 2.30 Discharge cfs Velocity 2500 11.8%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 3'32/0 -
Averaging Int. 40 # Stations 8 # Stations 6.6% '
Start Edge LEW Total Width 1.601 Overall 7.9%) 12.0%
Mean SNR 35.6 dB Total Area 0.522

Mean Temp 45.83 °F Mean Depth 0.326

Disch. Equation Mid-Section  Mean Velocity 0.4330

Total Discharge 0.2261

Supplemental Data (Gauge Height Change = 0.000ft)

# Time Location | Gauge Height | Rated Flow Comments

1 Thu Sep 8 14:54:05 MDT 2011 0.000 0.300 TEMP STAFF
2 Thu Sep 8 15:10:13 MDT 2011 2.200 0.300

3 Thu Sep 8 15:14:52 MDT 2011 2.601 0.300

Measurement Results

St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow 2%Q
0 15:01 1.00 None 0.000 0.0 0.0 0.0000; 1.00 0.0000| 0.000 0.0000 0.0
1| 15:01| 1.40 0.6 0.420 0.6 0.168 -0.0489 -1.00 0.0489| 0.126 0.0062 2.7
2| 15:04| 1.60 0.6 0.440 0.6 0.176 -0.5449 -1.00 0.5449| 0.088 0.0480| 21.2
3| 15:07| 1.80 0.6| 0.400 0.6 0.160|  -0.5686 -1.00|  0.5686| 0.080| 0.0455| 20.1
4| 15:09| 2.00 0.6 0.380 0.6 0.152 0.5007 1.00 0.5007| 0.076 0.0381| 16.8
5 15:12 2.20 0.6 0.390 0.6 0.156 0.6483 1.00 0.6483| 0.078 0.0506| 22.4|
6 15:13] 2.40 0.6 0.370 0.6 0.148 0.5102 1.000  0.5102 0.074 0.0378 16.7
7 15:13] 2.60 None 0.000 0.0 0.0 0.0000, 1.00 0.0000|  0.000 0.0000 0.0

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Discharge Measurement Summary Date Generated: Mon Sep 12 2011
File Information Site Details
File Name APISRVQ2.003.WAD Site Name APISHAPA RV A U CR46
Start Date and Time 2011/09/08 15:01:58 Operator(s) BJE
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Discﬁarge Measurement Summary

Date Generated: Mon Sep 12 2011

File Information Site Details
File Name APISRVQ2.003.WAD Site Name APISHAPA RV A U CR46
Start Date and Time 2011/09/08 15:01:58 Operator(s) BJE
Quality Control
St Loc %Dep Message
1 1.40 0.6/ High angle: 163
2 1.60 0.6 High angle: -179
0.6| High standard error: 0.031
3 1.80 0.6/ High angle: 172
4 2.00 0.6| High standard error: 0.031
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DiSCharge Measu rement Summary Date Generated: Mon Sep 12 2011

File Information Site Details
File Name APISRVQ2.003.WAD Site Name APISHAPA RV A U CR46
Start Date and Time 2011/09/08 15:01:58 Operator(s) BJE

Automatic Quality Control Test (BeamCheck)
Thu Sep 8 14:54:48 MDT 2011

200
:‘@ Beaml
S 150 ——— Beam2
o
A
L2 100
=}
IS 50
<
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass

Page 5 of 5 9/12/2011



The measurement was aborted because the selected cross section had an eddy on the
right side.

Discharge Measurement Summary Date Generated? Mon Sep 12 2011
File Information Site Details
File Name APISRVQ2.002.WAD Site Name ISHAPA RV A U CR46
Start Date and Time 2011/09/08 13:59:28 Operator(s) BJE

Z

System Information Units (English Units) Dispﬁarge Uncertainty

Sensor Type FlowTracker Distance ft /Category 1SO Stats
Serial # P2354 Velocity ft/s /Accuracy 1.0% 1.0%
CPU Firmware Version 3.7 Area ftn2 ’| Depth 0.7% 1.6%
Software Ver 2.30 Discharge cfs / Velocity 2500 19.1%
Mounting Correction 0.0% / Width 0.2% 0.2%
Summary Method 3'42/0 -

Averaging Int. 40 # Stations 9 # Stations 5-8% '
Start Edge LEW Total Width 1.751 Overall 7.2% 19.2%
Mean SNR 30.4 dB Total Area 0.532
Mean Temp 45.29 °F Mean Depth 0.304
Disch. Equation Mid-Section  Mean Velocity, 0.2966

Total Discharge 0.1577
2.

Supplemental Data (Gauge Height ?Z/ge = 0.000ft)

# Time Location uge Height | Rated Flow Comments

1  Thu Sep 8 13:56:58 MDT 2011 0.009" 0.300 TEMP STAFF

2 Thu Sep 8 14:03:05 MDT 2011 1,850 0.300

3 Thu Sep 8 14:12:36 MDT 2011 /2.301 0.300

4 Thu Sep 8 14:51:59 MDT 2011/ / 2.701 0.300 ABORTED EDDY ON RGHT!

//

Measurement Result;/

St| Clock | Loc Meth6d Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow 2%Q
0  13:59 0.95 / None 0.000 0.0 0.0 0.0000 1.00 0.0000|  0.000 0.0000; 0.0
1| 14:02| 1.30 / 0.6 0.310 0.6 0.124 -0.5696 -1.00 0.5696| 0.085 0.0485| 30.8
2| 1405 150 0.6| 0.350 0.6 0.140| -0.2274 -1.00| 0.2274| 0.070| 0.0159| 10.1
3 14:07 ,1(70 0.6 0.390 0.6 0.156 0.4951 1.00 0.4951] 0.078 0.0387| 24.5
4  14:10/ 1.90 0.6 0.390 0.6 0.156 0.2792 1.00 0.2792| 0.078 0.0218/ 13.8
5 14 2.10 0.6  0.360 0.6 0.144 0.2697 1.000  0.2697| 0.072]  0.0194/ 12.3|
6 }4:13 2.30 0.6 0.370 0.6 0.148 0.1932 1.00 0.1932| 0.074 0.0143 9.1
7 /14:14 2.50 0.6 0.370 0.6 0.148 -0.0131 1.000 -0.0131] 0.074/ -0.0010[ -0.6
8 14:14 2.70 None|  0.000 0.0 0.0 0.0000 1.000  0.0000/ 0.000  0.0000/ 0.0

/R'ows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Discharge Measurement Summary

Date Generated:

on Sep 12 2011

File Information
File Name
Start Date and Time

Site Details
Site Name
Operator(s)

APISRVQZ2.002.WAD
2011/09/08 13:59:28

APISHAPA RV A U CR46
BJE

/
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Discﬁarge Measurement Summary

Date Generated:

on Sep 12 2011

File Information Site Details
File Name APISRVQ2.002.WAD Site Name APISHAPA RV A U CR46
Start Date and Time 2011/09/08 13:59:28 Operator(s) BJE
VA
Quality Control /
St Loc %Dep Message/
1 1.30 0.6| High angle: 173
2 1.50 0.6/ High angle: 179 /
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Discharge Measurement Summary Date Generated: Mon Seb 12 2011

File Information Site Details
File Name APISRVQ2.002.WAD Site Name APISHAPA RV A U CR46
BJE

Start Date and Time 2011/09/08 13:59:28 Operator(s)

Automatic Quality Control Test (BeamCheck) /
Thu Sep 8 13:57:13 MDT 2011 /

200 /
/; Beaml

150 — Beam2

100

o /

5 10 15 20 2 30 35 40
Range (cm

3]
(=)

Amplitude (counts)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass

/
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Corrections made in red.

2011-09-06 BJE Review Field Data:

Discharge Measurement Summary Date Generated: Tue Sep 6 2011
File Information Site Details
File Name APISAPAR.001.WAD Site Name APISHAPA RV
Start Date and Time 2011/09/01 13:18:16 Operator(s) BJE
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.7 Area ftnN2 Depth 0.6% 2.4%
Software Ver 2.30 Discharge cfs Velocity 2.1% 13.7%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 2'92/0 -
Averaging Int. 40 # Stations 11 # Stations 4.6% '
Start Edge REW Total Width 2008 2.1 | LOverall 6.0% 14.0%
Mean SNR 38.5dB  Total Area 6:5650.51
Mean Temp 58.36 °F  Mean Depth 6243 0.27
Disch. Equation Mid-Section  Mean Velocity 6-38860.42
Total Discharge 0-19640.21
Supplemental Data (Gauge Height Change = 0.000ft)
# Time Location | Gauge Height | Rated Flow Comments
1  ThuSep 1 13:15:10 MDT 2011 0.000 0.190 TEMP STAFF
2 Thu Sep 1 13:22:58 MDT 2011 2.899 0.190
3 Thu Sep 1 13:34:54 MDT 2011 3.898 0.190 LAST 3 STA MTR RVRS
Measurement Results
St| Clock | Loc | Method | Depth [ %Dep | MeasD Vel CorrFact MeanV | Area Flow 2%Q
0 13:18/ 1.80 None! 0.000 0.0 0.0 0.0000 1.00 0.0000[ 0.000 0.0000 0.0
1| 13:18| 2.10 0.6| 0280 0.6 0.112 0.4121 1.00 0.4121| 0.070 0.0288| 14.7
2 13:19] 2.30 0.6 0.280 0.6 0.112 0.5794 1.00 0.5794 0.056 0.0324| 16.5
3 13:20 2.50 0.6  0.230 0.6 0.092 0.6079 1.00 0.6079| 0.046 0.0279| 14.2
4  13:21) 2.70 0.6 0.240; 0.6 0.096 0.7165 1.00 0.7165 0.048 0.0344| 17.5
5 13:23| 2.90 0.6 0.260 0.6 0.104 0.4925 1.00 0.4925| 0.052 0.0256| 13.0
6 13:24) 3.10 0.6  0.310 0.6 0.124 0.1247 1.00 0.1247|  0.062 0.0077|  3.9|
7| 13:27] 3.30 0.6 0.310 0.6 0.124 -0.4849 -1.00 0.4849| 0.062 0.0300| 15.3
8| 13:29| 3.50 0.6 0.300 0.6 0.120 -0.2575 -1.00 0.2575| 0.060 0.0154 7.9
9| 13:31] 3.70 0.6| 0250 0.6 0.100| -0.1175| _4 1.00| -0.1175| 0.050| -0.0059| -3.0
10, 13:31] 3.90 None! 0.000 0.0 0.0 0.0000 /' 1.00 0.0000[ 0.000 0.0000 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this reporffor more information.
1
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Page 1 of 5 9/6/2011


bje
Highlight

bje
Callout
Correction factor should have been -1.0. (BJE 9/6 review)

bje
Highlight

bje
Cross-Out

bje
Text Box
2.1

bje
Text Box
0.51

bje
Cross-Out

bje
Cross-Out

bje
Cross-Out

bje
Cross-Out

bje
Text Box
0.27

bje
Text Box
0.42

bje
Text Box
0.21

bje
Text Box
2011-09-06 BJE Review Field Data: Corrections made in red.


Date Generated: Tue Sep 6 2011
File Information Site Details
File Name APISAPAR.001.WAD Site Name APISHAPA RV
Start Date and Time 2011/09/01 13:18:16 Operator(s) BJE
Bl <5 0%
_ 15 = 5.0-10.0%
S . >10.0%
& 10 [Flip over y=0 axis |
8
2
2 5
g L]
0
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Discﬁarge Measurement Summary

Date Generated: Tue Sep 6 2011

File Information Site Details
File Name APISAPAR.001.WAD Site Name APISHAPA RV
Start Date and Time 2011/09/01 13:18:16 Operator(s) BJE
Quality Control
St Loc %Dep Message
1 2.10 0.6/ High standard error: 0.030
5 2.90 0.6/ High standard error: 0.030
7 3.30 0.6/ High angle: -178
8 3.50 0.6/ High angle: -176
9 3.70 0.6/ High angle: -179
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Discﬁarge Measurement Summary

Date Generated: Tue Sep 6 2011

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass

File Information Site Details
File Name APISAPAR.001.WAD Site Name APISHAPA RV
Start Date and Time 2011/09/01 13:18:16 Operator(s) BJE
Automatic Quality Control Test (BeamCheck)
Thu Sep 1 13:15:20 MDT 2011
200/
:‘@ Beaml
% 150 Beam2
o)
S 100
2
g 50
<
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40
Range (cm)
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DISCharge Measu rement Summary Date Generated: Mon Nov 25 2013
File Information Site Details
File Name APISRV21.009.WAD Site Name
Start Date and Time 2013/10/30 09:37:19 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area ftnN2 Depth 0.5% 3.0%
Software Ver 2.30 Discharge cfs Velocity 1.3% 9.6%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 2'32/0 -
Averaging Int. 40 # Stations 14 # Stations 3.6% ~
Start Edge REW Total Width 4.300 Overall 4.6% 10.1%
Mean SNR 33.2dB Total Area 1.027
Mean Temp 33.66 °F Mean Depth 0.239
Disch. Equation Mid-Section  Mean Velocity 0.5727
Total Discharge 0.5879
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | 9%Q
0 09:37] 1.30 None|  0.175 0.0 0.0 0.0000 1.000  0.4462| 0.026 0.0117| 2.0
1| 09:46| 1.60 0.6 0.300 0.6 0.120 0.4462 1.00 0.4462|  0.090 0.0402| 6.8
2| 09:50 1.90 0.6 0.300 0.6 0.120 0.8842 1.00 0.8842| 0.090 0.0796[ 13.5
3| 09:52( 220 0.6 0.320 0.6 0.128 0.5669 1.00 0.5669| 0.096 0.0544| 9.3
4,  09:54| 2.50 0.6 0.250 0.6 0.100 0.8097 1.00 0.8097| 0.075 0.0608 10.3)
5 09:57| 2.80 0.6 0.280 0.6 0.112 0.6765 1.00 0.6765| 0.084 0.0568| 9.7 I
6/ 09:58/ 3.10 0.6 0.300 0.6 0.120; 0.5515 1.00 0.5515/ 0.090 0.0496 8.4|
7/ 10:00 3.40 0.6 0.320 0.6 0.128 0.7759 1.00 0.7759|  0.096 0.0745 12.7|
8 10:01 3.70 0.6 0.320 0.6 0.128 0.3327 1.00 0.3327|  0.096 0.0319 5.4|
9 10:02 4.00 0.6 0.250 0.6 0.100; 0.3967 1.00 0.3967| 0.075 0.0298 5.1
10, 10:05/ 4.30 0.6 0.160 0.6 0.064 0.5092 1.00 0.5092| 0.048 0.0245 4.2
11 10:06/ 4.60 0.6 0.200 0.6 0.080 0.2838 1.00 0.2838|  0.060 0.0170[ 2.9
12| 10:10| 4.90 0.6 0.200 0.6 0.080 -0.5702 -1.00 0.5702| 0.100 0.0569| 9.7
13 10:10/ 5.60 None! 0.000: 0.0 0.0 0.0000; 1.00 0.0000|  0.000 0.0000f 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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charge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information
File Name
Start Date and Time

APISRV21.009.WAD
2013/10/30 09:37:19

Site Name
Operator(s)

Site Details

BRIAN EPSTEIN
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Discﬁarge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRV21.009.WAD Site Name
Start Date and Time 2013/10/30 09:37:19 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message

1 1.60 0.6/ High standard error: 0.037

3 2.20 0.6/ High standard error: 0.030

5 2.80: 0.6| High standard error: 0.036

12 4.90 0.6/ High angle: -172
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DiSCharge Measu rement Summary Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRV21.009.WAD Site Name
Start Date and Time 2013/10/30 09:37:19 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Wed Oct 30 09:28:08 MDT 2013

200
:‘@ Beaml
S 150 ——— Beam2
o
S
L 100
2
g 50
<C

5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass
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Discharge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRVQ1.008.WAD Site Name
Start Date and Time 2013/07/08 15:21:22 Operator(s) BRIAN EPSTEIN

System Information Units (English Units) Discharge Uncertainty

Sensor Type FlowTracker Distance ft Category 1SO Stats

Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%

CPU Firmware Version 3.9 Area ftnN2 Depth 0.7% 5.7%

Software Ver 2.30 Discharge cfs Velocity 1.6% 9.8%

Mounting Correction 0.0% Width 0.2% 0.2%

Summary Method 3'62/0 -

Averaging Int. 40 # Stations 8 # Stations 6.6% '

Start Edge REW Total Width 3.300 Overall 78% 11.4%

Mean SNR 26.3dB Total Area 0.590

Mean Temp 56.76 °F Mean Depth 0.179

Disch. Equation Mid-Section  Mean Velocity 0.2412

Total Discharge 0.1423

Measurement Results

St| Clock | Loc [ Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow | %0
0 15:21] 2.30 None|  0.000 0.0 0.0 0.0000 1.000  0.0000, 0.000, 0.0000, 0.0
1  15:21 2.80 0.6 0.260 0.6 0.104 0.2169 1.00 0.2169] 0.130 0.0282| 19.8
2 15:24] 3.30 0.6 0.320 0.6 0.128 0.2589 1.00 0.2589| 0.160 0.0414 29.1
3 15:25 3.80 0.6 0.250 0.6 0.100 0.3389 1.00 0.3389] 0.125 0.0424 29.8
4,  15:29 4.30 0.6 0.160 0.6 0.064 0.2438 1.00 0.2438/  0.080 0.0195[ 13.7
5  15:31 4.80 0.6 0.110 0.6 0.044 0.0988 1.00 0.0988| 0.055 0.0054f 3.8
6| 15:34| 5.30 0.6 0.100 0.6 0.040 -0.1355 -1.00 0.1355| 0.040 0.0054| 3.8
7/ 15:34] 5.60 None 0.000 0.0 0.0 0.0000 1.00 0.0000f 0.000 0.0000| 0.0

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Diséﬁérge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information

File Name

Start Date and Time

APISRVQ1.008.WAD
2013/07/08 15:21:22

Site Details
Site Name

Operator(s)

BRIAN EPSTEIN
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Discﬁarge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRVQ1.008.WAD Site Name
Start Date and Time 2013/07/08 15:21:22 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message

6

5.30

0.6/ High angle: -163
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DiSCharge Measu rement Summary Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRVQ1.008.WAD Site Name
Start Date and Time 2013/07/08 15:21:22 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Mon Jul 8 15:19:51 MDT 2013

200
:‘@ Beaml
% 150 - BeamZ
L
S 100
2
g 50
<
5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass
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DISCharge Measu rement Summary Date Generated: Mon Nov 25 2013
File Information Site Details
File Name APISRVQ1.007.WAD Site Name APISHAPA ABV OLV CNY
Start Date and Time 2013/05/30 14:23:27 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area ftnN2 Depth 0.6% 3.9%
Software Ver 2.30 Discharge cfs Velocity 1.3% 4.9%
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Method 2'82/0 -
Averaging Int. 40 # Stations 11 # Stations 4.6% '
Start Edge REW Total Width 5.400 Overall >.6%| 6:3%
Mean SNR 33.3dB Total Area 1.344
Mean Temp 54.52 °F Mean Depth 0.249
Disch. Equation Mid-Section  Mean Velocity 0.4664
Total Discharge 0.6270
Supplemental Data (Gauge Height Change = 0.000ft)
# Time Location| Gauge Height | Rated Flow Comments
1f Thu May 30 14:21:39 MDT 2013 1.900: 0.640
2| Thu May 30 14:36:34 MDT 2013 6.000) 0.640
Measurement Results
St| Clock | Loc Method Depth | %Dep MeasD Vel CorrFact MeanV | Area Flow | %0
0 14:23 0.90 None 0.000 0.0 0.0,  0.0000; 1.00 0.0000[ 0.000[ 0.0000[ 0.0
1 14:23 1.60 0.6 0.250 0.6 0.100, 0.1444 1.00 0.1444( 0.138 0.0199] 3.2
2 14:24] 2.00 0.6 0.350 0.6 0.140, 0.2251 1.00 0.2251f 0.158  0.0355 5.7
3 14:26) 2.50 0.6 0.320 0.6 0.128  0.2890 1.00 0.2890 0.160, 0.0462 7.4
4 14:27 3.00 0.6 0.300 0.6 0.120,  0.5499 1.00 0.5499] 0.150] 0.0824] 13.1)
5 14:28 3.50 0.6 0.310 0.6 0.124]  0.6604 1.00 0.6604f 0.155/ 0.1024 16.3|
6 14:29 4.00 0.6 0.320 0.6 0.128  0.7999 1.00 0.7999| 0.160, 0.1279 20.4|
7 14:31] 4.50 0.6 0.260 0.6 0.104,  0.6686 1.00 0.6686| 0.130] 0.0869 13.9|
8 14:34) 5.00 0.6 0.290 0.6 0.116]  0.4350 1.00 0.4350 0.145 0.0631] 10.1
9 14:35 5.50 0.6 0.230 0.6 0.092]  0.4199 1.00 0.4199| 0.149] 0.0628/ 10.0
10, 14:35 6.30 None 0.000 0.0 0.0, 0.0000 1.00 0.0000, 0.000/ 0.0000, 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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Discharge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information
File Name

Start Date and Time

APISRVQ1.007.WAD
2013/05/30 14:23:27

Site Details
Site Name
Operator(s)

APISHAPA ABV OLV CNY
BRIAN EPSTEIN
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DiSCharge Measu rement Summary Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRVQ1.007.WAD Site Name APISHAPA ABV OLV CNY
Start Date and Time 2013/05/30 14:23:27 Operator(s) BRIAN EPSTEIN

Quality Control

No Quality Control warnings
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Discﬁarge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRVQ1.007.WAD Site Name APISHAPA ABV OLV CNY
Start Date and Time 2013/05/30 14:23:27 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)

Thu May 30 14:19:52 MDT 2013

@ Noise level check - Pass
4 SNR check - Pass
(4 Peak location check - Pass

Peak shape check - Pass

200
:‘@ Beaml
% 150 Beam2
&
S 100
2
g 50
<C
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40
Range (cm)
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D ISCharge Measu rement Su m mary Date Generated: Mon Nov 25 2013
File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN
System Information Units (English Units) Discharge Uncertainty
Sensor Type FlowTracker Distance ft Category 1SO Stats
Serial # P2354 Velocity ft/s Accuracy 1.0%|  1.0%
CPU Firmware Version 3.9 Area ftN2 Depth 0.8% 2.4%
Software Ver 2.30 Discharge cfs Velocity 1.0% 7.9%
Mounting Correction 0.0% Width 03%  0.3%
Summary Method 3'8:% -
Averaging Int. 40 # Stations 6 # Stations 9.4% '
Start Edge REW Total Width 1.400 Overall 10.3%0 8.3%
Mean SNR 38.4 dB Total Area 0.446
Mean Temp 46.06 °F Mean Depth 0.318
Disch. Equation Mid-Section  Mean Velocity 1.7726
Total Discharge 0.7900
Supplemental Data
td Time Location| Gauge Height | Rated Flow Comments
1] Mon Apr 29 18:51:58 MDT 2013 3.001 REVERSE METER
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact MeanV | Area Flow 2%Q
0 18:46/ 1.80 None 0.000 0.0 0.0 0.0000, 1.00 0.0000|  0.000 0.0000 0.0
1]  18:46] 2.10 0.6 0.400 0.6 0.160 2.0354 1.00 2.0354| 0.120 0.2444( 30.9|
2 18:47) 2.40 0.6 0.410 0.6 0.164 1.9288 1.00 1.9288  0.123 0.2375 30.1
3 18:49 2.70 0.6/  0.400 0.6 0.160 1.3927 1.000  1.3927| 0.120 0.1672| 21.2
4| 18:52| 3.00 0.6 0.330 0.6 0.132 -1.7096 -1.00 1.7096| 0.082 0.1410| 17.8
5 18:52) 3.20 None|  0.000 0.0 0.0 0.0000 1.000  0.0000 0.000| 0.0000/ 0.0
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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DISCharge Measu rement Summary Date Generated: Mon Nov 25 2013
File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN
30 EE <5.0%
- 3 5.0-10.0%
s 25 - >10.0%
g 20
g
&} 15]
2
[a)
S 10
5
0’ g g g g g g
1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Location (ft)
2.0 N
A\
» 15 A
2] .
2 A
2
§ 1.0
(<))
>
0.5
0.0 ‘ ‘ ‘ ‘
1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Location (ft)
0.0
0.1
=
~ 0.2
<
a
A
0.3
0.4
1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
I neatinn (fH\
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Discﬁarge Measurement Summary

Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN
Quality Control
St Loc %Dep Message
4 3.00 0.6/ High angle: -170
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DiSCharge Measu rement Summary Date Generated: Mon Nov 25 2013

File Information Site Details
File Name APISRVQ1.006.WAD Site Name APISHAPA RV ABV LT
Start Date and Time 2013/04/29 18:46:06 Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Mon Apr 29 18:44:30 MDT 2013

200
:‘@ Beaml
% 150 - BeamZ
L
S 100
o) Do
g 50 ~ —
<

0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
5 10 15 20 25 30 35 40

Range (cm)

@ Noise level check - Pass

4 SNR check - Pass

(4 Peak location check - Pass
j Peak shape check - Pass
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State of Colorado
Colorado Water Conservation Board
ADV Discharge Measurement Notes
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Measurement Rate: Excelent (2%) / Good (5%) [ Fair (8%))/ Poor (>8%)
[based on the above conditions}

%@f\ bcﬁ
"o Uy Bl [Hida

Joz 6% - &)




Mﬂh@ef\ [ ol /}mk(b Lier Tl Lok

603 Ak L P )
Prihres [Uhdas y 695 - €99
LA TN O U
Db Vi = 7% =03
A /)QVQL\ Lo P A
bc/vid : Jou ~Jo(

&05 Ap'{kr@/ P S
P, L 10} o, ﬁfo’ﬁi\a\ﬂ\ Af/xmmy



W NADS83

N 104° 58 07.87"

Caption: Apishapa Lower Terminus

Location: 037° 20" 15.79"

Scale: 1 inch equals 2000 feet

Name: HERLICK CANYON

Date: 5/10/2011

Copyright (C) 2009 MyTopo




Discharge Measurment Field Visit Data Report (Filters: Name begins with Apishapa;)

Div

Friday,December 16, 2016

Name
Apishapa River

Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River
Apishapa River

Apishapa River

CWCB Case
Number

Segment ID
12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

12/2/A-001

Meas. Date
09/01/2011

09/08/2011

04/10/2012

05/22/2012

06/28/2012

08/01/2012

11/01/2012

04/29/2013

05/30/2013

07/08/2013

10/30/2013

05/13/2015

UTM

UTMXx:
UTMy:

UTMx:
UTMy:
UTMx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMXx:
UTMy:
UTMx:
UTMy:

UTMx:
UTMy:

502479
4131276

500097
4133269

502485
4131266

502467
4131292

502479
4131276

502485
4131266

502484
4131267

502479
413276

502479
4131276

502479
4131276

502479
4131276

500925
4132552

Flow Amount

Location (cfs)
above Oliver Canyon

CR 46 Upper Crossing

Abv Lower Terminus

~ 12 feet below Pressure Transducer
Station 1

~ 17 feet DS of pressure transducer
~ 7 feet US of pressure transducer
Station 1

Station 1

Station 1

station 1

37 20 22.7546; 104 59 22.3764

0.2

0.23

5.18

2.48

0.2

0.41

0.23

0.79

0.63

0.14

0.59

4.47

1

Meas # Rating

Fair

Poor

Fair

Poor

Good

Fair

fair

Station ID
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Page | of ‘1_ State of Colorado ’ Meas. No.! ¢/
YYYY: J01 5 Colorado Water Conservation Board Division: 2
|m-DD: 10 -3 ADV Discharge Measurement Notes Distict. R

 Station Name: f’r]brﬂw}u /LW‘/(J‘ APIS : @1

Rwer reek Canal, Dltch ,

@Near,Above, Below Te"'\./B GWJ/L 4\3\/ O[\Vej“ G,,,\\, on._... ..
Laﬁtude: Longltude - L
pary Do Cothon L A, L%m

Conditions
Weter  ~H)F (Lo
Wind Spd / Dir; O{X\{)L/ o’ ~ Water Temp:

Flow Conds: [G\’Y\\W S'}\J()

ContolDese:_ g ol rocll bz, o M"m\' Mo
Measurement Rated: Excelent (2%) / Good (5%) A Fair (8%}))/ Poor (>8¥) [basedlon the above conditions]

Water Level Reading
Time Staff Gage Pressure Trans. Time Staff Gage Pressure Trans.

0%l e sh® Kkl over |
. ° pressore fangdvar
* “PPQJ ol

Pressure Transducer Download Weighted MGH

FileName: 20131930 <137 _ AP'M“ AJQACH Cor. ’V%PPT c 5!/
Time: 13517 Correct MGH
Discharge Measurement —
Manufacturer:  SonTek Model: ~ FlowTracker SIN: (P2354 P2355
Firmware: 37 Software: 2.20
DiogTestFle:  {&orNo RawDataFie: APTS )Qv}&’l DOM
Meas Type: @ Boat/ Bndgg/ Cableway Method: 0.6

e \% @ormnlupstreamorfgage
Start Edge: QE‘/\) 1A End Edge: | £l 5 (, Total Width: 43/ o

StartTime: 13y  EndTime:  |D\O
Discharge: ch%‘b  Unserainty:  Lh g  #Swmtons: / 4 .
Meanv:  0.7F) Width H’ -3 ) Meand:  OAY
Maxv: Qv g3Ht Area: 1026 Max d: 03
MeanSNR: 33\ ov. 0.025 MeanTemp: 33 1
Meas. By: Qm,\ LQﬁQ{\ ’ NotesBy: My hn kpj'}é\ r\ .

| Processed By: @{\bm £ e Reviewed By: .. B Fyen 1=




Remarks: o '
A ,Wih&‘\ o a!‘nva\

~Previvvy  Magta Ffw émT i MP’*&WC
e &i’,#ﬁd sthay ga {’Z«%{ -
RN d‘*@ss‘}d v\hw\d on le&t elag

Fa&w.;\ qu ,
{y‘m Wind o A dwa s e o
oA e
~ bﬁ’“‘drfg iwﬁé (n sTrtens bed
P U%ll/ C\% Gy g;k on AMival R
PG+ 9y \l :}ownﬁqm
P g 4R K«J dsmilx 5%

Ay (ompher W c"i 25125 bgyr b
03 W (&\ﬁm\: <{0§)§¢ JQWRLWJ AULf" ho lowr

O (S B ety gt
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e e | ProvessedBy: it A SR Re\ugued By

Page\_of _Z: State of Colorado Meas. No.: @%
YYYY: 20\3 Colorado Water Conservation Board Division: k. o
jmm-pD: Ot-63) ADV Discharge Measurement Notes - District: /ﬁ
swontene:  APLSRVAT
. e . d A ,())dh/, /aq . Creek, Canal Drtch
N @BBBow Bl (pmmon, o
Latiude: e L""«g!?"de; e
Pty N0 an [0S
Conditions

T 5 G e N RSy P n
Wind /o Ompl / o \1 V?IZ?eéemp : 7‘8

X-8ec Desc: 6\ J(\,] S%)./\
Flow Conds: PSP Q(w .
Control Desc.: MmO o 2L Y sﬂ‘f)

Measurement Rated: Excelent (2%) / Good (5%) AFair (8%} / Poor (>8%) [based on the above conditions]

Diag Test File: @r No Raw Data File: /J( QLS ﬁ\/ (2’\ )
Meas Type: / Boat/ Bndge / Cableway Method; D Q,
Or mi/ upstream or

trodm of gage

StartEdge: 2\ 5 R@,\) End Edge W Qo Toelwih: 3 3

Start Time: 5 )19  EndTime: $3F

Discharge: lL@\ Unsertainty: ? %”/ ', #Stations: :
Meanv: 041"[‘ t Width ?;. - Mean d: O a) 8
Max v: ng% Area: O' 0\ ) Max d: O 3_2

Mean SNR: Q bs L ov: H O,DO? Msan Temp: 6 b ?{

Water Level Reading
Time Staff Gage Pressure Trans. Time Staff Gage Pressure Trans.
Pressure Transducer Download * | Weighted MGH - R
FleName: (e D’”Ej" 2) | ecom -1
Time: CorrectMGH . -
Discharge Measurement ]
Manufacturer. ~ SonTek Model: _ FlowTracker SN 235 /P2355
Firmware: 37 Software: 220 ’ '

Meas. By: i 13\)’[ Notes By: & J}é L
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Page _L_ of _;&

State of Colorado Meas. No.:
YYYY: 9913 _Colorado Water Conservation Board Division: &
|MMDD:Bo="ex]-3 5 ADV Discharge Measurement Notes District: ]K »
Station Name: ,‘,,A,,,“,BPI% Rvai=2e=
e DA wcreek Caral,Digh
" Bluer Gmgor
La“‘”de .. [ltongitude: -
Qmm LEosrein
Conditions
Weather 4/, N .,,L,\rf)ﬁf freeze v O5F
Wind Spd/Dir. - Water Temp
X-Sec Desc: (% 4@:( /OWQ&%FCM\ o ﬁ})‘%f /ZﬂA) 58’\3('(/* m(,d
Flow Conds: ”\uﬂi\” 1. lopninar 4 M o
conmoDese: Lol hang)  nabved N'GF < gh

Measurement Rated: Excelent (2%) /\Good (5%)Y Fair (8%) / Poor (>8%) [based on the above conditions]

Water Level Reading
Time Staff Gage Pressure Trans. Time Staff Gage Pressure Trans.
s O . T
}H :1 Q@L(' v
Lf“ﬁ{a O
Pressure Transducer Download Weighted MGH .
File Name: (RJQ‘ M‘) GH Corr.
Time: Correct MGH
Discharge Measurement
Manufacturer. _SonTek -~ Model: _FlowTracker SN {23591 P2355
Fimware: 37 Sofwers 20
Diag Test File: r No ’ Raw Data File: MSQU: Q,Lm B
Meas Type: WBoatandgg/Cableway Method: 0,4
S | % Oorm:/upstreamor o3 of gage ‘
satbdge: REW (.0  EndEdge: (B () Towian S,
STime:  [He|O EndTme M3 -
Discharge: i}aL‘?? Unsertainty: ‘3 Y. #stations:  \\
Meanv. (. L\Ebb Width 6 "\‘Q‘O Mean d: OQS
Maxv: O ‘109 Area: \ '1)‘4“-\ Maxd: () IS
Mean SNR: 33 pX ov: 0,9\ X  MeanTemp: 6"\' S
Meas. By: G&ﬂf " Notes By: W B
Processed By: Reviewed By:




Remarks: — ; — ) (g& o T m
: s I«{:,ﬁﬁfs’%ﬁf o o
E i% Gt D64 I 0T faf |
13 : C@f[‘am+ ‘ {gf @:ﬁé‘é’zfg e .
13 AT Yiag = din u\ .
3: 331 iés%/rﬁi;) Dubn Lgoer Rorshepin Ko ”
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R I i o 4 m b

S gty
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jM Pt ke o
e e ﬁ?«(f el gy @vﬁ{) 0.4 Bt

333 WS © abl eon 064G
) éj% 7‘% G:‘igﬁ fi!% @?m fC ~ ~d/a
13233 S § ﬂ@fw\u‘,& m‘f\f’w\ / As}e, wo
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Page_!_of_l State of Colorado Meas.No: (D
- YYYY 99\3 Colorado Water Conservation Board Division: ‘ ;2*
MM-DD:) 4 - A ADV Discharge Measurement Notes Distict /R
swionNeme: ~ APTSPVEAQY .
1§J«a§a u,,reek»can\a'-Dﬁch, h
HAL Near, £bove, Below Low“ Teermnss Popvd ISF
atde logwde
Paty. (yrunn tqm
Conditions
Weather IR gy wand ﬁn‘h (dy
Wind Spd / Dir Cf%s 64;6”,‘ : Water Temp: B
owdm: 4, Gf up@r&ﬁ’ sht M“a
FlowConds:  usch ],,3 MG, )
Control Desc: <y éﬁ{}; a\ /r:ng ‘«@r;f
Measurement Rated: Excelent (2%) / Good (5%) /'Fair {8%; Poor(>8%) [based on the above conditions] -
Water Level Reading
Time Staff Gage Pressure Trans. Time Staff Gage Pressure Trans.
oy . Qb O%”Q I
w0 Ok 2
A ;De(:’% ok 2
{53 9 (gﬂ o5t
PressureTransducerDownload Weighted MGH .~ ;
flohame: (e bk ) GHCom.
Time: Correct MGH
Discharge Measurement
Manufacturer. ~ SonTek Model: _ FlowTracker SIN: @l P2355
Fimware: B B Software: 220
Diag Test Fil: ‘rNo Raw Data File: APTs RV, Pslol
Meas Type: IBoat/BndgeICabIeway o Metho:  O-Co
‘ S t @ormil p rdownstneamofgage
startEdge: 2 b | 73' ; EndEdge: (D Y J° TolWidth: |, l—[—
StrtTime:  |Ho3 EndTime: |4 435 ,
Discharge: (ﬁ‘r"\ Unsertainty: |9 ’5 - #Stations: N
Mean v: \"3(3{)) Width 120 Meand: OX) ”
Max v: 2 % Area: O.o  Maxd Os "\'\ o
Mean SNR; ’)ﬁ; M ity ov: .U Mean Temp: ’-Ho V'F
Wb o EpJon, | WEEr o EPYen
Processed By: Reviewed By: :
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State of Colorado
. Colorado Water Conservation Board
Field Notes
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Apishapa River temporary gage station field data collection notes
February 14, 2013

10:23:39 Computer time = 10:23:26 gps time = 10:23:26 camera time = 11:20:58 logger time

Date & Time | Time Zone | Internet Time | P
Date Time ~~Global Logger v2.1.4

e File Action Help
& ; :
0ig ‘v d - Comm Statu .~ Loger Name © Loger Time | Interval —— Warmup |

~Records - Logging State—

Connected | ApishapaRivd1 | 2114413 15minutes| 3sec mum| Looging

11:20:58

1oz : :
% Sample | 4 | | |
3 4 5 6 7 8 9 : >\ . rcummws‘y Disconnect Giat Sample Gt History Clear History Sync Time: Setup
1011 12 13 15 16 = ¥ - 3 = —4 = S 7 3

17 18 19 20 21 22 23 e 3.000 100.00 24.00

2% % 2 % il
10:23:394M |2

Current time zone: Mountain Standard Time

1~ Pulse Channel 1 o= 2 1 Alan | I- Alaim

'Ts‘ start %~ Glob: i T Document1 -

~10:25 data downloaded

~ 10:34 history erased
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State of Colorado Meas.No:  O0S
yryy: der) Colorado Water Conservation Board Dvision: A
MM-DD: 11 -0 ADV Discharge Measurement Notes stric
saontame: A psh ufa .
At Near. fove)Below [ ober Ttrm 9\ vaw@d JSE
~ - {  Longfude:

LA 4 —

EESU= ___
Dir l’“\\’\jf'* Wnd [ Vel Water Temp:
~']- c@.ﬁi‘ b@h@‘{"{aa\ D‘(' AT

I( FASTATR R&&f)u

__}%@Nl’\ Corhol s Naturo colkles w/ “abiy

Measurement Rated: Excelent (2%) / Good (5%) / Fair (8%) { Poor (>8%) [based on the above condmons]

Water Lwe! Readmg

Pressure Trans.

Time

12500

Stafféage
0.49
0.49
0.49
04
0.4 1+°\

Time Staff Gage Pressure Trans.

Drscharge Measurement .

Manufacturer:

SonTek -~ Mﬂdel i FlowTracker ;i oSN
37 ' Software. 220
rNo Raw DataFle: = A pjfﬁ\\/ &'LW”?O\

ype: V@)dirﬁ { Boat/ Bridge / Cableway
RN

- xégvmh:

. Area

Revzewed By




. Remarks:
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20121101_APISRVQ1l_FieldNotes.txt
Apishapa River at Temporary Gaging Station
November 1, 2012
11:30 Arrive Site
11:47 Log into datalogger
-> functioning
-> Clock drift has occured

12:00 PC Time Staff = 0.49 feet

12:24:06 logger time = 12:26:00 pc time = 12:25:00 gps time
12:27:00 logger time syncronized to pc time

12:32 replaced batteries in datalogger

12:43 Set datalogger to log every 1 minute starting 12:45
13:00 Began Discharge Measurement

-> File Name = APISRVQ1.005

-> Q = 0.234

-> Q Uncertainty = 10%

-> Largest Source = Nummber of Stations

-> Number of Stations = 8

-> Vmean = 0.819

-> Vmax = 1.224

-> W = 1.399 (Start Edge REW 1.9 and Ending Edge LEW 3.3)

-> A = 0.286

-> Dmean = 0.20

-> Dmax = 0.28

-> SNRmean = 27.3

-> V Std Dev Mean 0.033

-> Temp (degF) = 39.6

-> Measurement Quality = Poor

-> Control = Section control, cobble band just below pt, leaf litter built up in
control

13:19 End Discharge Measurement

13:32 Downloaded data logger

13:45 Staff = 0.49 feet

13:56 Initial spreadsheet work up of stage discharge relationship has a very nice
fit

Page 1



Page | ofd _ State of Colorado
YYYY: Jol2 Colorado Water Conservation Board
MM-DD: 03-01 ADV Discharge Measurement Notes

Apishhapg

Lowarr

iummu ,

9%\

<ndy /ﬁx”‘d\ with 9 17&%' rm) houlders sa
lwv\mo\r\ ant ‘ﬂ!m\/
AN ﬂe’,{.t’\f@m condan\ ol bangh

Measurement Rated: Excelent (2%) / Good (5%) / Fair (8%) / Poor (>8%) [based on the above conditions}

Time Staff Gage Pressure Trans. { Time Staff Gage | Pressure Trans.

20 10.55
WwHS 1095
1y 095

FlowTracker
220

APISRVA
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Measurement Rate: Excelent (2%) /

7

Time

ol
e

State of Colorado
Colorado Water Conservation Board
ADV Discharge Measurement Notes
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Colorado Water Conservation Board
ADV Discharge Measurement Notes
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Site Visit Log - Apishapa River Temporary Gage above Oliver Canyon
Brian Epstein

April 2, 2012

-

L

e Gage station installed

e At 17:25 Staff Plate = 0.74 and At 17:30 Pressure Transducer Output = 0.58 [must subtract 0.16 from
staff to get PT output]

e Section control, rock band approximately five feet downstream from pressure transducer

-



April 10, 2012
R S\ it

-
- \

e Upon arrival noted that staff gage was knocked over

e ~07:35 reset staff plate

e 08:45 staff reading = 0.95 ft and pressure transducer = 0.70 [must subtract 0.25 from staff to get PT
output]

e Same section control acting on gage

e Turbulence in gage pool area

e Discharge measurement summary 4/10/2012 9:00, 5.18 (cfs), measurement rated fair, 0.95 (ft)
staff reading, 0.70 (ft) pressure transducer reading, [0.25 add to pressure transducer to get staff]



May 22, 2012

&

»

= »

e Same section control acting on gage

e Discharge measurement summary 5/22/2012 13:10, 2.48 (cfs), 0.83 (ft) staff reading, 0.57 (ft)
pressure transducer reading, [0.26 add to pressure transducer to get staff]



June 28, 2012

P [y 3 i R

e Same section control acting on gage

e Slotted PVC where pressure transducer is connected separated from the rest of the PVC, do not
know when this occurred

e Discharge measurement summary 6/28/2012 13:45, 0.203 (cfs), 0.47 (ft) staff reading, 0.22 (ft)
pressure transducer reading, [0.25 add to pressure transducer to get staff]



August 1, 2012
BT 5 {;(.Wf“ =

.
-

I

-

A

Same sectidn control acting on gage
Discharge measurement summary 8/1/2012 12:00, 0.411 (cfs), 0.55 (ft) staff reading, 0.30 (ft)
pressure transducer reading, [0.25 add to pressure transducer to get staff]



November 1, 2012

e
g’.’&‘a-’%

j , ST i G e
i\ O - L
e Same section control acting on gage

e Litter build up on control

e Discharge measurement summary 11/1/2012 13:10, 0.234 (cfs), 0.49 (ft) staff reading, 0.25 (ft)
pressure transducer reading, [0.24 add to pressure transducer to get staff]



February 14, 2013

e Gage station ice affected

e 2/14/2013 10:05 Ice reading on
staff plate 0.97 (ft)

e Water heard flowing under the
ice (video captures sound) [In
video read the staff gage 0.01
high as 0.98 actual reading is
0.97]

e Stood on ice with no concern

e No discharge measurement
taken




STATION NUMBER Apishapa River above Oliver Canyon, CO SOURCE AGENCY: CwCB
LATITUDE 49.28 LONGITUDE -123.11
Date Processed: 02/21/2013 10:53:06 UTC-07:00 By bje
Rating for Discharge (ft"3/s)
RATING ID: 0001 TYPE: Unknown EXPANSION: STATUS: Working
Created by bje on 02/05/2013 @ 21:08:09 UTC, Updated by bje on 02/20/2013 @ 22:15:54 UTC
Remarks: Development

EXPANDED RATING TABLE

Stage (ft) Discharge (ft"3/s) DIFF IN Q PER

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 -1 UNITS
0.10 0.130* 0.147 0.17
0.20 0.164 0.183 0.203* 0.225 0.247 0.271 0.297 0.323 0.351 0.381 0.25
0.30 0.411* 0.451 0.492 0.537 0.584 0.633 0.685 0.739 0.797 0.857 0.51
0.40 0.920 0.986 1.05 1.13 1.20 1.28 1.36 1.44 1.53 1.62 0.80
0.50 1.72 1.82 1.92 2.02 2.13 2.24 2.36 2.48* 2.64 2.81 1.26
0.60 2.98 3.16 3.35 3.55 3.76 3.97 4.19 4.43 4._67 4.92 2.20
0.70 5.18* 5.45 5.73 6.02 6.32 6.64 6.96*

"> jndicates a rating descriptor point

1D Starting Date Ending Date Aging Comments

0001 01/01/2012 00:00:01 UTC-07:00 01/03/2013 23:59:59 UTC-07:00 1 Until ice affected, January



	20110901_ApishapaRv_001_FieldNotes.pdf
	Document.pdf
	Document3
	Document2




